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UNIT RIG

BRAKE VALVE (PEDAL OPERATED)

BRAKE VALVE (PEDAL OPERATED)

DESCRIPTION AND LOCATION

The brake valve is a pedal controlled, spool-type hy-
draulic valve. It is typically mounted on the front wall/
fioor of the cab behind/under the operator’s control pedal
area.

OPERATION (Figure 1)

The primary function of the pedal controlled brake valve
is 1o control hydraulic pressure in the vehicle's brake
system either directly or through the controi of other
componenis,

In the released paosition, the pedal is relaxed and the
reguiator spaol is in the up or relaxed position. In this
state, the notches near the top of the spool are exposed
to the tank cavity in the valve body. The lower portion
of the notched area in the spool is exposed o the regu-
lated pressure output port of the valve. This creates a
direct link between the tank port and the regulated port
of the valve. In this condition, the pressure in the brake
equals that in the return lines to the hydraulic tank, ap-
proximately 0 psi (kPa). The brakes are released.

When the operator wishes to apply the brakes, the pedal
is depressed. As the pedal moves, it pivots on a rod
near the rear of the actuator section and moves down
on the valve regulator spring. This in turn pushes the
reguiator spool down. As the spool begins to move down
the bore, the metering notches move out of the tank
cavity and closes off the return path to the tank. Con-
tinued movement downward cause the notches of the
lower edge of the spool to enter the inlet pressure port
area of the valve body. The pressurized flow of hydrau-

lic oif from the inlet port is then directed to the brake
port. Asthe pressure increases in the brake system, oil
flows through the small orifice in the cavity below the
spool. As the pressure rises, force builds up on the
bottom of the regulalor spool and begins to push the
spool upward. If the control is not released, the spool
moves upward and compresses the spring between the
spool and the cam. Once enough pressure is buiit in
the system, it forces the spool up against the spring and
closes off the pressurized oil supply to the regulated
output port. The spool is now balanced between the
outlet pressure and the pressure of the spring gener-
ated by the positioning of the lever.

Further movement of the lever causes the cam tc in-
crease the pressure on the spring and repeats the above
process until the forces are again balanced.

NOTE: On some valves, the pedal movement to pres-
sure output is a linear function, that is they are directly
proportional throughout the operating range.

On other valves, particularly those used as pilof vaives
the pressure is staged, that is it rises linearly at one rate
to approximately mid-range, then automatically switches
to a different, typically increased rate. This is done to
provide increased “feel” or limited braking at low brak-
ing requirements while still maintaining full maximum
braking.

if the operator wishes to release the brakes, releasing
the pedal causes the spoci assembly to become unbal-
anced and move upward. This opens the brake pori to
the tank. At this time, the trapped oil in the system is
released, allowing the brakes to release.
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FIGURE 1 - BASIC OPERATION OF THE VALVE
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This valve may also be operated by pilot pressure pro-
vided by an external source. With no pressure applied
to the pllot port, operation is the same as with the pedal
released. Asthe pilot pressure increases, the operation
of the valve parallels that during pedal operation until
the maximum rated pilot pressure is reached.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance of the valve should include:

1. Inspect the vaive and related components and con-
nections for evidence of damage, wear, or ieakage,.
Repair or replace as required.

2. Check the operation of the valve as outiined in the
procedures in Section 5 - Hydraulic System or equiva-
lent. Adjust as required by the methoed cailed out in the
procedures later in this portion of the module.

ADJUSTING THE VALVE (Figure 4)

Pressure Settings

The maximum outlet pressure of the valve may be ad-
Justed as follows:

1. Park the truck in a SAFE POSITION. |t must be
secured by means other than the equipment's friction
brake system.

2. Check the operation of the valve as outiined in the
procedures in Section 5 - Hydraulic System or equiva-
fent,

3. Stop the engine.

4. Drain all pressure from the brake accumutators us-
ing the manual accumulator drain valves.

5. Remove the pedal and actuator assembiy by loosen-
ing the locking nuts (22) and washers (23} securing the
U-bolts (38) to the assembly and removing the pivot pin
(28).

6. Loosen the set screw securing the adjusting collar (1)
to the threads on the plunger (2).

7. Move the adjusting collar counter-clockwise (or to-
ward the ends of the threads) to raise the pressure or
clockwise (or ta the non-threaded portion of the plunger)
1o lower the pressure.

NQOTE: Fine adjustments may require turning the valve
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in increments of as little as 1/8th turn.

8. Retest the pressure as before. Installing the pivot
pin (28) and using a flat screwdriver or equivalent as a
lever will allow you to depress the actuator without rein-
stalling the pedat/cam assembly. (Figure 2)

SCREWDRIVER OR Wy

\ i

NORMAL POSITION

FULLY ACTUATED -H-

13464
FIGURE 2 - ACTIVATION OF THE VALVE

9. Secure the collar by retightening the set screw to 25
to 30 inch-lbs (2.8 {0 3.4 Nm).

10. Reinstall the pedal/cam assembly to the spool sec-
tion.

11. Repeat steps 1 through 10 until the adjustment is
complete,

12. Apply and release the brakes a number of times.
Verify that the pressure settings do not change. If they
do repeat the above process as required.

NOTE: When the assembly is new or has been ser-
viced, it is nof uncommon for the pressures (o decrease
slightly due to the “seating” effect of the componerts. -

13. While monitoring the brake pressure and with the
engine at low idle speed, depress the pedal as quickly
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BRAKE VALVE (PEDAL OPERATED)

as possible. The pressure should reach maximum within
1 second of the time the pedal was depressed.

14. Release the pedal and reapply slowly. Make sure
that the brake pressure increase is smooth and no stick-
ing of the spool is observed.

15. Hold the pedal fully depressed for 20 seconds. Verify
that the pressure remains at the proper level al alitimes
the pedal is depressed.

16. Slowly release the pedal. Make sure that the brake
pressure decrease is smooth and no sticking of the spool
is observed.

17. Verify that the valve has an output of 0 psi (kPa)
when fully released.

Deadband Adjustment

SHIM STOCK
0.025 INCH
(0.63 mm)

d

ACTUATOR BASE
RETURN STOP (BOSS)
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FIGURE 3 - DEADBAND ADJUSTMENT

The operational deadband of the pedal assembly may
he adjusted as follows:

1. Loosen the deadband adjustment screw (25) by turn-
ing counter-clockwise until it is no longer touching the
actuator cap.

2. Apply Loctite 242 (or equivalent) to the threads on
the adjustment screw.

3. Install a shim between the pedal return stop and the
actuator base return stop (Figure 3).
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NOTES:

1. On trucks equipped with a treadle pedal, this shim
should be 0.025 inches (0.63 mm),

2. On trucks equipped with suspended pedal assem-
blies operating as pilot valves, this shim should be 0.038
inches (0.96 mm). '

4. Turn the deadband adjustment screw down (clock-
wise) until the adjustment screw (24) is touching the
actuator cap.

5, Continue turning the adjusting screw clockwise until
a pressure reading is indicated on the gauge.

6. Turn the adjustment screw 1/8 turn counter-clock-
wise,

7. Apply a few drops of Loctite 242 (or equivalent) to
the jam nul {24) and tighten to secure the adjusting
SCrew.

8. Remove the shim stock.

Pedal Angle Adjusiments (Treadle Pedal versions
only)

The operating angie of the Pedal may be adjusted as
foliows:

1. Loosen the iwo nuts (44} at the rear of the pedal cam
(26). Do not loosen the four U-boit nuts (22).

2. Adjust the pedal angle by turning the set screws (40)
located in the top face or ribbed side of the pedal. Tumn-
ing clockwise will increase the angle, counter-clockwise
will decrease the angle.

NOTE: Adjust the screws evenly. When the desired
angle is achieved, loosen each slightly, apply Loctite
242 (or equivalent) to the threads and reinstall.

3. While holding the pedal down, retighten the rear
socket head capscrews (41) and nuts (44).

Adjusting the Proximity Switch
The proximily switch may be adjusted as follows:

1. Thread the switch (36) into the base (34) until it con-
tacts the pedal.

2. Turn the outward 1/4 to 1/2 turn. Secure in place
with jam nut.
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3. Slowly depress the Brake pedal. The switch should
actuate as soon as the pedal is depressed, even slightly.

NOTE: In some applications it may be desirable to
slightly defay the actuation of the switch in order to in-
crease the system brake pressure when the switch ac-
tuates. In these cases, it will require readjusting of the
pedal, deadband, and proximity switch seftings to ob-
tain the desired pressure levels.

REMOVAL
The valve may be removed from the truck as follows:
1. Park the truck in a SAFE POSITION. it must be

secured by means other than the truck’s friction brake
system.

2. Drain ali hydraulic pressure from the brake system
as outlined in {the procedures in Section 5 - Hydraulic
System or equivalent.

It is important that all pressure in the hydraulic
portion of the brake actuation system be released
prior to working on any components or loosening
any hydraulic fittings.

3. Remove the access panel near the vaive.

4, Disconnect the hydraulic connections to the valve.
Cap or plug aif openings. Label each to aid during the
instaliation process.

5. Remove any electrical connections. Label each to
aid during the instaltation process.

6. Remove the capscrews and locknuts securing the
valve in place.

7. Remove the valve,
DISASSEMBLY (Figure 4)
The brake vailve may be disassembied as follows:

1. Drain all oif from all poris of the valve by actuating
several times over a suitable container.

2. Secure the valve upright in a table vise, using care
not 1o damage any components.

3. Remove the treadie pedal as follows:
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a. Remove the pedal (42) by loosening the two boltsi‘
(41} at the pedal heel. The two boits need not be re-
moved.

b. Remove the proximity switch (38) to prevent
damage and set aside.

c. Loosen, but do not remove, the four 1/4 inch lock-
nuts (22) from the two U-bolts (38) securing the actua-
tor pivot pin (28).

d. Remove the pivot pin (28) with a punch and ham-
mer.

e. Remove the cam assembly and inspect for evi-
dence of wear or damage. Set aside for later reassem-
bly.

4. Remove the suspended pedal as follows:

a. Remove the retaining rings (45).

b. Remove the pivot pin (46) using a punch and
hammer.

¢. Remove the pedal assembily.

5. Remove the four button head capscrews {31) secur-
ing the boot retainer plate (32).

8. Remove the boot retainer plate {32), boot (30}, and
actuator cap (29) as an assembly by grasping the boot
and gently lifting from the valve body.

7. Loosen the socket head screw securing the adjusting
collar (1) to the threads on the plunger (2).

8. Move the adjusting collar counter-clockwise (or to-
ward the ends of the threads) and remove.

9. Remove the two socket head capscrews (33) that
secure the actuator base (34) to the valve body (18).
Remove the actuator hase.

10. Position the vaive upside down in a table vice,

11. Remove the sockel head capscrews (21) from the
bottom of the valve. Remove the lower end plate (19).

12. Remove the valve from the vise and sit uprighton a
work bench,

13. Hold the valve in one hand and push the p!unger(2)

down with the other hand until the regulator sleeve and
spool assembly pops loose.
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14. Turn the vaive on its side on the work bench.

15. Remove the regulator sleeve (13) and spool (7) from
the valve body (18).

16. Remove the spool (7) and spool return spring (14)
from the regulator steeve (13).

17. Remove the spring seat (6), regulator springs (4,5),
and piunger return spring (3) from the vaive body.

18. Position the valve upright on the work bench.

19. Remove the actuator plunger (2) by pushing down
(toward the bottom of the valve) on the piunger with
your hand until the plunger stides out.

20, Remove the O-rings and Teflon backup rings from
the actuator sleeve and discard.

21. Remove the wiper seal (15) and the Poly-Pak seal
(17} and the back-up ring (16) from the actuator section
and discard.

INSPECTION AND REPAIR
The disassembled valve may be serviced as follows:

1. Clean all metal components in clean solvent and dry
with dry compressed air. Do not use rags.

2. Inspect all components for evidence of wear or dam-
age. Repair or repiace as required.

3, Inspect the plunger for wear on the sides where it
moves through the seals. If axial grooves are seen or
any wear is apparent, replace the plunger.

4. Place the regulating spool into its sleeve. Push the
spoot lightly through the sleeve. The spool must be
able to move freely and smoothly the entire length of
the sleeve. If it cannot, it must be replaced.

IMPORTANT: Never replace just the spool or sieeve.
They must be replaced as a matched set.

5. Inspect each spring carefully for evidence of cracks
or breakage. Any spring found with a problem must be
replaced.

6. Inspect the threaded inserts in the valve. If any of

the threads are damaged, the inserts must be replaced.
This may be done as follows:

01/05/96

a. Install a bolt with a matching thread into the in-
sert from the side opposite the insert flange.

b. Support the unit around the insert on a small
spacer such as a short piece of pipe.

c. Lightly tap the insert free by lightly striking the
bolt head with a small hammer.

d. If the inserts were removed from the actuator
base:

{1) Position the actuator base upside down on
the work bench and suppaort directly under each of the
mounting holes.

(2) tnstali the threaded insert into the base by
tapping lightly with a small hammer until the insent
flanges are flush with the base.

IMPORTANT: Be sure that the base is supported to
avoid breakage. '

{3) Thoroughly re-clean the assembly.
e. If the inserl was removed from the cam:

(1) Place the cam upside down on workbench
and support it at the center hole.

{2) Install the insert by tapping Hghtly with a
small hammer untii flush with the cam surface.

IMPORTANT: Be sure that the cam is supported fo
avoid breakage.,

{3) Thoroughly re-clean the assembly,

8. Inspect the boot (30) for evidence of cracking, tears,
or other damage. If damage is evident, the boot must
be replaced. This may be done as follows:

a. Remove the boot (30) from the cap (29). Dis-
card the old boot.

b. Thoroughly clean the sides of the cap by scrap-
ing the lip where the cap contacis the boot, using a clean
knife or other suitable scraper. Ctean thoroughly to re-
move all residual adhesive or other particles from the
boot.

c. Apply a thin coat of Loctite Prism 410 (or equiva-
lent) onto the two long sides of the upper side of the
cap.
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NOTE: Do not apply the sealant to the rounded sides
as these must be free to allow the boot tc “breath”,

d. Carefuily position the cap into the new boot
groove, wiping off the excess glue.

e. Position the boot such that it conforms to the top
of the cap, then set aside. The adhesive requires about
30 minutes to cure.

ASSEMBLY
The valve may be assembled as follows:

NOTE: During assembly, lightly iubricate the Q-rings,
seals and other components with hydraulic oif compat-
ible with that in the unit's hydraulic system.

1. Install the Poly-Pak seal {17) in the seal groove in
the valve body first. Position the seal in the groove so
that the internal O-ring inside it is facing downward to-
ward the bottom of the valve.

2. After the seal is in the groove, push it down with a
smooth O-ring tool to make sure that the internal O-ring
is still seated inside the Poly-Pak seal and did not get
dislodged during installation.

3. Install the back-up ring {(18) on top of the Poly-Pak
seal (17). Start by hand and then continue to work into
the groove, either by hand or using an O-ring installa-
tion tool.

4. Install the wiper seal (15) in the top counterbore.
Paosition in the groove so that the register lip is facing
up toward the actuator.

5. Install an O-ring (9) into the smallest groove (on the
top) of the regulator sleeve (13).

8. Install O-ring (12) into the iargest groove {on the bot-
tom) of the regulator sleeve.

7. Instali a split nylon back-up ring (10) into each side of
the O-ring (11) located in the middle of the regulator
sleeve,

8. Install one split nylon back-up ring (8) above the O-
ring (9) located at the top end of the sleeve. Position
the back-up ring so that it is next to the top of the regu-
lator sleeve.

NOTES:
1. This C-ring is the smallest of the three G-rings.
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2. The top of the sieeve is the end with the smallest OD

9. If the cam is being replaced, the split sleeve must be
pressed into the counterbore at the rear of the cam.
Apply Loctite retaining compound 620 (or equivalent)
to the outer diameter of the sieeve and press the sleeve
into the counterbore in the cam until the sleeve bot-
toms in the counterbore.

10, Carefully insert the plunger (2) into the valve body
(18). Make sure that the piunger is completely seated
and bottomed out in the vaive body.

11. With the valve held by a vice in an upside down
position, install the plunger return spring (3), regulator
springs (4,5), and spring seat (8) into the bore.

NOTE: If the spring seat (6) does not position itself
correctly on top of the regulator spring (5), lightly shake
the valve to correctly seat the spring seat.

12. install the spring into the open end of the reguiator
spool (7).

13. Lightly lubricate the regulator spool (7).

14. install the regulator spool on the regulator sleevé
(13). The spherical end of the spocl must be at the top
of the regulator sleeve.

NOTES:

1. The top of the sleeve is the end with the smallest QD.
2. Check to ensure that the spools will sfide smoothly
and freely. Replace the entire sleeve assembly and spool
if the spool does not slide smoothly and freely.

185. Lightly jubricate the O-rings on the regulator sleeve,

16. With the spool temporarily removed from the sleeve,
install the regulator sleeve into the valve upside down
in a vice. Push the sleeve carefully into the body until
the bottom lip of the sleeve contacis the valve body.

17. Lightly lubricate the O-ring (9) and install into the
groove at the bottom end of the sleeve,

18. Install the spool into the sleeve with the spherical
end of the spool toward the top of the valve,

19. install the end cap (19) on the end of the valve body

{18). Secure with the socket head capscrews and wash-
ers. Torque to 180 to 190 inch-lbs (20 to 22 Nm).
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FIGURE 4 - BRAKE PEDAL VALVE ASSEMBLY - CONTINUED
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FIGURE 4 - BRAKE PEDAL VALVE ASSEMBLY - CONTINUED
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SUSPENDED PEDAL ASSEMBLY
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FIGURE 4 - BRAKE PEDAL VALVE ASSEMBLY - CONTINUED
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: 20. Screw the adjustment collar (1) onto the actuation
plunger. Continue to turn it all the way down until #
bottoms on the threads.

itis extremely to bottom te collar on the
threads to prevent over-stressing or breaking the
springs during the pressure adjustment,

21. Tighten the colar tightening screw, snug only.
22. install the treadle pedal assembly as follows:

a. Assemble the actuator cap (29), boot (30), boot
retainer (32) to the actuator base (34) with the four but-
ton head capscrews (31) and tighten.

b. Attach the cam assembly to the actuator base by
aligning the pivot holes in the actuator base with the
holes in the U-bolts (38).

¢. Insert the pivot pin through the hoie in the actua-
tor base, through the holes in the U-bolts and through
the pivot pin hole in the other side of the actuator base.

d. Centerthe pivot pin and secure by tightening the
four hex nuts (22) and washers (23) on the two U-bolts.
Tighten evenly to a final torque of 85 to 95 inch-bs (8.6
to 10.7 Nmy).

e. Install the pedal (42) and secure with Socket head
capscrews (41), washers, (43), and nuts (44).

23. Install the suspended pedal assembly as follows:
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a, Assemble the actuator cap (29), boot (30) and
boot retainer plate (32) to the actuator base with the
four hutton head capscrews (31) and tighten,

b. Insert the pivot pin through the hole in the actua-
tor base through the holes in the suspended pedal (52)
and the hole in the other side of the actuator base.

¢. Center the pivot pin (46) and secure with retain-
ing rings (45).

d. Install the return spring (47) into the pedal and
the boss on the actuatoer base.

INSTALLATION
The valve may be installed on the truck as follows:

1. Position the valve in the proper mounting location.
Secure in place with capscrews and locknuts.

2. Reconnect the hydraulic and electrical connections
to the valve assembly.

3. Bleed all entrapped air and contaminates as outlined
in the system instructions in Section 5 - Hydraulic Sys-
tem or equivalent.

4. Test and adjust the valve as outlined in the instruc-
tions in Maintenance and Adjustment in this module and
in the system instructions in Section 5 - Hydraulic Sys-
tem.

5. install any access panels removed.
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UNIT RIG

BRAKE CONTROLLER VALVE

PILOT AND CABLE OPERATED, DUAL CIRCUIT

BRAKE CONTROLLER VALVE
PILOT AND CABLE OPERATED, DUAL CIRCUIT

DESCRIPTION AND LOCATION

The brake controller valve is a hydraulic pilot and cable
controlied multiple spoal-type hydraulic valve. It is typically
mounted in or above the superstructure platform 1o the
rear of the operator’s cab.

OPERATION (Figure 1)

The primary function of the brake controlier valve is to
regulate hydraulic pressure to the truck’s friction brake
system, either directly or through the control of other
components.

in the released position, the valve is relaxed and the
regulator spool is in the up or relaxed position. in this
state, the notches near the top of the spools are exposed
to the tank cavity in the valve body. The lower portions of
the notched area in the spools are exposed to the
regulated pressure output ports of the valve. This creates
a direct link between the tank port and the regulated
ports of the valve. in this condition, the pressure in each
¢ of the circuits of the brake system equals that in the
return lines to the hydraulic tank, approximately O psi
(kPa) and the brakes are released.

When the operator wishes to apply the brakes,
depressing the brake pedal causes pilot "signal”
pressures, proportionate to the amount the pedal is
depressed, to enler the controller valve through the two
pitot or “POX” ports. This pressure on the fop of the
plungers causes them to move down on the valve regulator
springs. This, in turn, pushes the regulator spools down.
As the spools begin to move down the bore, the metering
notches move out of the tank cavity and closes off the

return paths to the tank. Continued movement downward
causes the notches of the lower edge of the spools to
enter the inlet pressure port areas of the valve body. The
pressurized flow of hydraulic oil from the inlet ports is
then directed to the brake pressure ports. As the pressure
increases in the brake system, oil flows through the small
orifices in the cavity below the spoois. As the pressure
rises, force builds up on the botiom of the regulator spools
and begins to push the spools upward. If the control is
not released, the spool moves upward and compresses
the springs between the spools and the plunger. Once
enough pressure is built in the system, itforces the spool
up against the spring and closes off the pressurized oil
supply to the regulated output ports. The spool is now
balanced between the outlet pressure and the pilot
pressure. :

Further depressing the pedal increases the pilot pressures
which, in turn, increases the pressure on the springs
and repeats the above process until the forces are again
balanced. '

If the operator wishes to release the brakes, releasing
the pedal causes the loss of the pilot signal. This results
in the spool assemblies becoming unbalanced and
moving upward, opening the brake ports to the tank. At
this time, the trapped oil in the system is released,
allowing the brakes to release.

The valve is also designed so that it can be mechanically
operated. When lever arm is moved, typically by a push-
pulf cable assembly, the lever assembly depresses the
individual plunger assembiies in a manner similar to that
caused by the pilot pressure. Pressure balancmg and
release also occur in similar manners.

SPRING RELAXED

TANK OPEN
FROM BRAKES
PRESSURE CLOSED

" BRAKE PRESSURE

ZERO PRESSURE OR TANK

DAMPING ORIFICE =
PRESSURE SOURCE

PUSHES UP ON SPOOL

SPRING + COMPRESSED

TANK CLOSED

gngS:SURE PRESSURE SCURCE

REGULATED PRESSURE

FIGURE 1- BASIC OPERATION OF VALVE (13449)
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A standard proximity switch is used to control the
operation of brake lights and other functions affected by
the application and release of the brake controller vaive.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance of the valve should include:

1. Inspect the valve and related components and
connections for evidence of damage, wear, or ieakage.
Repair or repiace as required.

NOTE: Visually inspect the cap and boot assembly to
be properly assembled and in good repair. Problems
with this assembly could result in improper operation of
the valve.

2. Check the operation of the valve as oullined in the
procedures in Section 5 - Hydraulic System. Adjust as
required by the method called out in these procedures or
those detailed later in this portion of the module.

ADJUSTING THE VALVE (Figure 4)
Pressure Settings

The maximum outlet pressures of the valve may be
adjusted as follows:

1. Park the truck in a SAFE POSITION. It must be
secured by means other than the vehicle's friction brake
system.

2. Check the operation of the valve as outlined in the
procedures in Section 5 - Hydraulic System.

NOTES:

1. Adjusting the individual spools as outlined here wilf
affect both the pilot operated service brake and the cable
operated hand brake pressures.

2. If the pressure on service (or brake pedal controlled)
brake pressure to the front and rear axles are both too
high or too low, but still in proper proportion to each other,
the adjusiment is made by increasing or decreasing the
pilot pressure output of the pilot vaive. '

3. Stop the engine.

4. Drain all pressure from the brake accumulators using
the manual accumulator drain valves.

5. Remove the lever arm and actuator assembly as
follows:

2 M1542

a. Loosen the locking nuts (27) and washers (28)'
securing the U-bolts (29) to the assembly and removing
the pivot pin (35).

b. Remove the arm/cam assembly.

NOTE: [tis recommended that steps 6 through 10 be
completed on one spool at a lime to ensure proper
adjustment, '

6. Loosen the set screw securing the adjusting collar (1)
to the threads on the plunger {2).

7. Move the adjusting collar counter-clockwise (or toward
the ends of the threads) o raise the pressure or clockwise
(or to the non-threaded portion of the plunger) to lower
the pressure. '

NOTE: Fine adjustments may require turning the stop
in increments of as little as 1/8th turn.

8. Retest the pressure as before. Installing the pivot pin
and using a flat screwdriver or equivalent as a lever this
wilt allow you to depress the actuator without reinstalling
the arm/cam assembly (Figure 2).

SCREWDRIVER OR PRYBAR

FULLY ACTUATED

FIGURE 2 - ACTUATION OF THE VALVE (13464)
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BRAKE CONTROLLER VALVE

PILOT AND CABLE OPERATED, DUAL CIRCUIT

9. Secure the collar by retightening the set screw to 25

to 30 inch-1bs (2.8 to 3.4 Nm). It may be necessary to
rotate the entire plunger to propetly orient the screws.

10. Repeat the process with the other spool assembly if
required.

11. Reinstalt the arm/cam assembly to the spoot section.
Torque the nuts on the U-bolts in even increments a final
torque of 14010 150 inch-tbs (16 to 17 Nm).

12. Apply and release the brakes a number of times.
Verify that the pressure settings do not change. i they
do, repeat the above process as required.

13. Repeat steps 1 through 12 until the adjustment is
complete.

NOTE: When the assembly is new or has been
serviced, it is not uncommon for the pressures to
decrease slightly due to the “seating” effect of the
components.

14. While monitoring the brake pressure and with the
engine al low idle speed, depress the pedal as quickly
as possible. The pressures should reach maximum
within 1 second of the time the pedal was depressed.

15. Release the pedal and reapply slowly. Make sure
that the pressure increase on each circuit is smooth and
no sticking of the spool is observed.

16. Hold the pedal fully depressed for 20 seconds. Verify
that the pressures remain at the proper level at all times
the pedal is depressed.

17. Slowly release the pedal. Make sure that the brake
pressure decrease is smooth and no sticking of either
spool is observed.

18. Verify that the valve has an output of 0 psi (kPa)
when fully released.

Dead Band Adjustment (Figure 3)

The operational dead band of the arm/cam assembly may
be adjusted as follows:

1. Loosen the dead band adjustment screw by turning
counter-clockwise until it is no langer touching the

~ actuator cap.

" 2. Apply Loctite 242 (or equivalent) to the threads on the

adjusiment screw.
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SHIM STOCK
0.025 INCH
{0.63 mm)

-~

ACTUATOR BASE
RETURN STOP {BOSS)

13465

FIGURE 3- DEAD BAND ADJUSTMENT (13465)

3. Instalt 2 0.025 inch (0.63 mm) shim between the pedal
return stop and the actuator base return stop (Figure 3).

4. Turn the dead band adjustment screw down (clockwise)
until the adjustment screw is touching the actuator cap.

5. Continue turning the adjusting screw clockwise until a
pressure reading is indicated on the gauge.

8. Turn the adjustment screw 1/8 turn counter-clockwise.

7. Apply a few drops of Loctite 242 (or equivalent) 1o the
jam nut and tighten 1o secure the adjusting screw.

8. Remove the shim stock,
Adjusting the Proximity Switch
The proximity switch may be adjusted as follows: .

1. Thread the switch into the base until it contacts the-
arm/cam assembly.

2. Turn the switch outward 1/4 to 1/2 turn. Secure in
place with jam nut.

3. Slowly apply the Hand Brake. The switch should
actuate as soon as the pedal is depressed, even slightly.

NOTE: In some applications it may be desirable to
slightly delay the actuation of the switch in order to

-increase the system brake pressure when the switch

actuates, In these cases, it will require readjusting of
the pedal, dead band, and proximity switch settings to
oblain the desired pressure levels,
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REMOVAL

The valve may be removed from the truck as follows:

1. Park the truck in a SAFE POSITION. It must be

secured by means other than the truck’s friction brake
system.

2. Drain all hydraulic pressure from the brake system as
outlined in the procedures in Section 5 - Hydraulic System
or equivalent,

it is important that all pressure in the hydraulic
portion of the brake actuation system be released
prior to working on any componhents or loosening
any hydraulic fittings.

3. Open the access panel covering the valve.

4. Disconnect the hydraulic conneciions fo the valve.

Cap or plug all openings. Label each to aid during the
instalfation process.

5. Remove any electrical connections. Label each to
aid during the installation process.

6. Remove the capscrews and locknuts securing the valve
in place.

7. Remove the valve.
DISASSEMBLY (Figure 4)
Thebrake valve may be disassembled as follows:

1. Drain all oil from all ports of the valve by actuating
several times over a suitable container.

2. Secure the valve upright in a table vise, using care not
to damage any components.

3. Remove the arm/cam assembly as follows:

a. Remove the proximity switch (48) to prevent
damage and set aside.

b. Loosen, but do not remove, the four 1/4 inch
tocknuts (27) and washers (28) from the two U-bolts (29)
securing the actuator pivot pin (35).

¢. Remove the pivot pin (35) using a punch and
hammer if necessary.
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d. Remove the arm/cam assembly and inspect forfl'
evidence of wear or damage. Set aside for later
reassembly.

4. Remove the four button head capscrews (40) securing
the boot retainer plate (41).

5. Remove the boot retainer plate (41), boot (39), and
actuator cap (38) as an assembly by grasping the boot
and gently lifting from the valve body,

NOTE: In low temperature applications the boot and
actuator cap are sub-assembled with special low
temperature adhesive and should be replaced as a unit.

6. Loosen the socket head screw securing the adjusting -
collar (1) to the threads on the plunger (2).

7. Move the adjusling collar counter-clockwise (or toward
the ends of the threads) and remove.

8. Remove the two socket head capscrews that secure
the actuator base to the vaive body., Remove the actuator
base.

9. Position the valve upside down in a table vise.

10. Remove the capscrews (26) and washers (25) from
the bottom of the vaive. Remove the sleeve retainer (24).

11. Remove the valve from the vise and sit upright on a
waork bench.

NOTE: Throughout the following procedures, it is
important to keep the individual circuits and circuit
components separated and identified as to where they
came from. Otherwise varying component “tolerance
stack™ may cause problems.

12. With the valve upright, the retaining plug (23) should
slide out. If not, lightly tap the plug to dislodge.

13. Remove the O-ring (22) from the counterbore in the
base of the valve body. Inspect, and then discard this
seal.

14. With the controller still upright on the work bench,
hold the valve in one hand and push one of the plungers
{2} down with the other hand until the regulator sleeve
and spool assembly loosens.

15. Repeat with the other spool assembly.

16. Turn the valve on its side on the work bench.
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" 17. Remove the regulalor sleeves and spool assemblies
from the valve body.

18. Remove the spools (8), reaction plungers {186), and
spool return springs (15) from the regulator sleeve {14).

19. Remove the spring seat (7), regulator springs {5 and
6), and plunger return spring {4} from the valve body.

20. Position the valve upright on the work bench.

21. Remove the actuator plunger (2) by pushing down
(toward the bottom of the valve) on the plunger with your
hand untit the plunger slides out.

22. Remove the O-rings and Teflon back-up rings from
the actuator sleeve and discard.

23. Remove the wiper seals (17) and the Poly-Pak seals
(19) and the back-up ring (18) from the actuator section.
Inspect and discard.

INSPECTION AND REPAIR (Figure 4)
The disassembled valve may be serviced as follows:

+ 1. Clean all metal components in clean solvent and dry
with dry compressed air. Do not use rags.

2. Inspect all components for evidence of wear or damage.
Repair or replace as required.

3. Inspect the plunger for wear on the sides where it
moves through the seals. If axial grooves are seen or
any wear is apparent, replace the plunger.

4. Place the regulating spool into its sleeve. Push the
spool lightly through the sleeve. The spool must be able
to move freely and smoothly the entire length of the
sleeve. If it cannot, it must be replaced.

IMPORTANT: Never replace just the spoo or sleeve,
They must be replaced as a matched sel.

5. Inspect each spring carefully for evidence of cracks or
breakage. Any spring found with a problem must be
replaced.

6. Inspect the threaded inserts in the valve. If any of the
threads are damaged, the inserts must be replaced. This
~ may be done as follows:

a. Install a bolt with a matching thread into the insert
from the side opposite the insert flange.
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b. Support the unit around the insert on a smaill
spacer such as a short piece of pipe.

c. Lightly tap the insert free by lightly striking the
bolt head with a small hammer.

d. If the inserts were removed from the actuator base:

(1) Position the actuator base upside down on
the work bench and support directly under each of the
mounting holes.

(2) Instali the threaded insert into the base by
tapping lightly with a small hammer until the insert flanges
are flush with the base.

IMPORTANT: Be sure that the base is supported to
avoid breakage.

(3) T'horoughly re-clean the assembly.
e. I the insert was removed from the cam:

(1) Place the cam upside down on workbench
and support it at the center hole.

(2) Install the insert by tapping fightly with a small
hammer until flush with the cam surface.

IMPORTANT: Be sure that the cam is supporied to
avoid breakage. ‘

(3) Thoroughly re-clean the assembly.

7. Inspect the boot {39) for evidence of cracking, tears,
or other damage. If damage is evident, the boot must be
repiaced. This may be done as follows: -

NOTE: Inlow temperature installations, a kit is available
(and recommended) that bonds the special boot to the
acluator cap with a low tlemperature adhesive.

a. Remove the boot from the cap (38). Discard the
old boot. .

b. Thoroughly ciean the sides of the cap by scraping
the lip where the cap contacts the boot, using a clean
knife or other suitable scraper. Clean thoroughly to remove
all residual adhesive or other particles from the cap.

¢. Apply a thin coat of Loctite Prism 410 (or
equivalent) onlo the two long sides of the upper side of
the cap.
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NOTE: Do not apply the sealant to the rounded sides
as these must be free to allow the boot to “breathe”.,

d. Carefully position the cap into the new boot groove,
wiping off the excess glue.

e, Position the boot such that it conforms to the top
of the cap, then set aside. The adhesive requires about
30 minutes curing.

ASSEMBLY (Figure 4)
The valve may be assembled as follows:

NOTES:

1. During assembly, lightly lubricate the O-rings, seals
and other components with hydraulic oil compatible with
that in the unit’s hydraulic sysiem.

2. It is important the components be reinstalled in the
same circuits or bores from which they were removed to
prevent problems from component tolerance stack.

1. Install the Poly-Pak seal (19) in one of the grooves in
the valve body first. Position the seal in the groove s0
that the internal O-ring inside it is facing downward toward
the bottom of the valve (Figure 5).

2. After the seal is in the groove, push it down with a
smooth O-ring tool to make sure that the internal O-ring
is still seated inside the Poly-Pak seal and did not get
dislodged during instailation.

3. Install the back-up ring (18) on top of the Poly-Pak
seal. Start by hand and then continue 1o work into the
groove, either by hand or using an O-ring installation tool.

4. Instalt the wiper seal (17) in the top counterbore.
Position in the groove so thal the register lip is facing up
toward the actuator.

5. Repeat steps 1 through 4 for the other bore.

6. Install an O-ring (10) into the smallest groove {(on the
top) of the regulator sleeve (14).

7. install O-ring (12} into the middie groove on the
regulator sleeve (14).

8. Install O-ring (13) into the largest groove (on the bottom
of the regulator sleeve (14)).

9. Install a split nylon back-up ring (11) into each side of
the O-ring {12) located in the middie of the regulator
sleeve,
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10. Install one split nylon back-up ring (9) above the O-
ring (10) located at the top end of the sleeve. Position
the back-up ring so that it is next to the top of the regulator
sleeve.

NOTES:
1. This O-ring is the smallest of the three o-rings.
2. The top of the sleeve is the end with the smallest OD.

11. Repeat steps 6 through 10 for the second bore or
circuit. ‘

12. Install an O-ting {3) into the O-ring groove located at
the largest diameter end of the actuation plunger (2).

13. Install a spiit Giyde Ring (3) over the O-ring.
NOTE: Twist and squeeze the split Glyde Ring into a
small circle before insialfing to ensure a tight fit over the
O-ting.

14. Repeat steps 12 and 13 for the second bore or circuit.

15. If a new cam is being instalied, install the threaded
insert as per the instructions in Inspection and Repair.

16. Lightly lubricate the actuation plunger Glyde Fiin;,

(3.

NOTE: - In the following steps, it is important to
remember to install the components in the same bore
from which they were removed.

17. Install one of the actuation plungers (2) into the one
of the bores or circuits. Make sure that the actuation
plunger is completely seated and botiomed.

NOTE: Be careful not to damage or cut the Glyde Ring
during instaflation. Observe the Glyde Ring assembly
through the tank port as the plunger Is being installed.
it may be necessary to work the Glyde Ring past the
sharp edge in the body to prevent damage to the seal
(Figure 6).

18. Repeat steps 16 and 17 for the second bore or circuit.
NOTE: Again, itis recommended that the components
in one bore or circuit be installed before beginning the
other one.

19, With the valve held by a vise in an upside down position

install the plunger return spring (4), regulator springs (:
and 6), and spring seat (7) into the correct bore.
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FIGURE 4 - BRAKE VALVE ASSEMBLY (13516, SHEET 1 OF 2)
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-NOTE: /f the spring seat (7} does not position itself
correctly on top of the regulator spring, fightly shake the
valve to correctly seat the spring seat.

20. Install the spring into the open end of the regu]ator'

spool (8).
21, Lightly lubricate the regulator spool (8).

22. Install the regulator spool (8) on the regulator sleeve
(14). The spherical end of the spool must be at the fop
" of the regulator sleeve.

NOTES:

1. The top of the sleeve is the end with the smallest OD.
2. Check to ensure that the spools will slide smoothly
and freely. Replace the entire sleeve assembly and spool
if the spool does not slide smoothly and freely.

23. Remove the spool (8) from the sleeve before installing
the sleeve into the body.

24, Lightly lubricate the O-rings (10, 12, and 13) on the
regulator sleeve.

25, With the spool (8) temporarily removed from the
. sieeve, install the regulator sleeve (14) into the correct
valve body bore. Push the sleeve carefully into the body
until the sleeve retaining flange at the base of the sleeve
contacts the valve body. :

KEY < >
BEACK-UP RING ()
O-RING -

SLEEVE

BACK-UP RING
O-RING

PREFORMED PACKING

e b el Bl Il P

13471 &

286. Install the spoo! refurh spring (15) into the correct
spool (8).

27. Lightly lubricate and mslall the reaction plunger (16)
into the regulator spool.

28. Install the spool into the sleeve with the spherical
end of the spool foward the top of the valve.

29. Repeat steps 19 through 28 for the second bore or
circuit.

30. Lightly lubricate the large retainer plate O-ring (22)
and install into the counter bore at the base of the reguiator
sleeve,

31. Install the retainer plug (23) into the couniterbore at
the bottom of the valve.

NOTE: Make sure that the steps on the retainer plug
are facing the counterbore or toward the top of the valve.

32. Install the sleeve retainer (24) on top of the retainer
plug. Secure with ihe socket head capscrews (26) and
lockwasher (25), tightening alternately diagonally to
evenly seat the regulator sleeve assembly. Torque to
14010 150 inch-Ib (16 to 17 Nm).

33. Install the actuator base on top of the vaive.

NOTE: Make sure that it is properly positioned to ensure
needed port orientation. Tighten the two socket head
capscrews evenly. Torque to 180 to 180 inch-ib (20 to
21 Nm).

34. Screw the adjustment collars (1) onto the actuation
plungers. Screw all the way down until each “bottoms”
on the threads.

D,

GLYDE RING
ASSEMBLY

AVOID SHARP EDGE

13472

FIGURE 5 - SLEEVE SEAL PLACEMENT (13471)
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FIGURE 6- VIEW THROUGH TANK PORT (13472)
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It is extremely important to “bottom” the collar on
the threads to prevent over-stressing or breaking
the springs during the pressure adjustment.

35. Tighten the collar tightening screws, snug only:
36. Install the arm/cam assembly follows:

a. Assemble the actuator cap (38), boot (39}, boot
retainer plate (41) to the actuator base with the four button
head capscrews (40) and tighten.

NOTE: Inlow temperature installations, a kitis available
{and recommended) that bonds the special boot to the
actuator cap with a low temperature adhesive.

b. Insert the pivot pin {35) through the hole in the
actuator base, through the heles in the U-bolts and
through the pivot pin hole in the other side of the actuator
" base. Asitis being inserted, install the two lever return
springs (36 and 37).

¢. Center the pivot pin and secure by tightening the
four hex nuts (27) and washers (28) on the two U-bolis
(29). Tighten evenly o afinal torque of 140 to 150 inch-
Ibs (1610 17 Nm).
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INSTALLATION
The valve may be installed on the truck as follows:

1. Position the valve in the proper mounting location.
Secure in place with capscrews and locknuts.

2. If removed, install the proximity switch (48) into the
valve and adjust as ouflined in the instructions in
Maintenance and Adjustment.

3. Reconnect the hydrauiic and eleclrical connections
to the valve assembly.

4. Bleed all entrapped air and contaminates as outlined

in the system instructions in Section § - Hydraulic
System or equivalent.

5. Test and adjust the valve as outlined in the instructions
in Maintenance and Adjustment in this module and in
the system instructions in Section & - Hydraulic Syster..

6. Close or install any access panels removed.
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DUMP CONTROL VALVE

DESCRIPTION AND LOCATION

The dump conirol valve is a large, mulii poried, split
spoot type hydraulic valve tocated on or near the dump
cylinder cross tube.

The dump valve consists of two main seclions:
1. inlet Section - containing five major components;
a. Flow Control and Relief Valve Assembly
- b. Dampening Valve Assembly
¢. Load Check Poppst
d. Anti-Void Poppet
e. Low Pressure Relief Valve Assembly

2. Spool Section - containing two large, ground and
polished spools.

- OPERATION-BASIC

The dump vaive controls the flow of hydraulic oil be-
tween the pump, dump cylinders and the reservoir.
Control of this system regulates movement of the dump
body, providing a means for dumping payloads.

The dump vaive is piiot operated by the dump control
pilot vaive, This pilot valve receives its oil from the pitot
supply caps on the iniet sections of the main dump valive.
The pitot valve controls the flow of pilot pressure oil to
the spool section of the dump valve by manual move-
ment of the Dump Controifler lever in the cab.

OPERATION - INLET SECTION
1. Flow Control Valve and Pilot Dampening Valve

The flow control valve, containing the main relief car-
tridge, permits the supply oil from the pumps to return
to the reservoir when the pilot valve spool is in either
the Hold or Float position. With the pilot valve spool in
either the Raise (power up) or Lower (power down) po-
sition, the flow control vaive will shift in its bore, closing
a return passage to the reservoir and directing the oil to
the spool section by the load check poppet. Supply oil

/ is also directed 1o the chamber behind the flow control

valve {0 help the spring hold it firmly closed preventing
oil loss to the reservoir. The oil, under pressure, enters
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the chamber behind the flow control valve through the
pilot dampening valve enclosed in the pilot supply cap.
The pilot supply cap receives oil from the steel tube
connected to the main inlet porl. The oii directed to the
pilot valve and the back side of the flow control valve
will be the same pressure as the oil directed to the cyl-
inders. The greater the [oad in the cylinders, the greater
the force behind the valve,

When the pilot valve is released to the Hold or Float
position, the oil pressure behind the flow control vaive
will escape to the reservoir through the pilot dampening
valve and the dump control pilot valve. The supply oit,
no longer going to the cylinders, will push the flow con-
trol valve open and return to the reservoir.

The pilot dampening valve regulates the flow of oil to
and from the chamber behind the flow controt valve.
When the dump controf pilot valve is placed in the Raise
or Lower position the restriction poppet in the pilot damp-
ening valve will be off of ifs seat permiiting free flow of
oil under pressure, fo the chamber behind the flow con-
trol valve. When the pilot valve is returned to the Hold
or Floal position, the flow control valve will move off its
seat pushing the oil in the chamber out through the small
orifice in the poppet of the pilot dampening valve. The
combined action of the flow control valve and the pilot
dampening valve provide quick response to the opera-
tors commands without the pressure surges found in
non-dampened valves.

2. Main Relief Vaive

The mainrelief valve, enclosed in the fiow control valve,
protects the pumps and hydraulic system from exces-
sively high pressure.

The center of the relief poppet is machined to accept a
metering piston. Supply oil pressure, present in the in-
let chamber, will fill the cavily behind the relief poppet
through the small orifice in the metering piston. The oil
in the cavity behind the relief poppet will help the spring
hold the relief poppet on its seat, preventing oil loss to
the reservoir. The oilin the cavity will be the same pres-
sure as the oil delivered to the cylinders. The greater
the load on the pumps and cylinders, the greater the
force behind the relief poppet.

When main relief pressure is achieved, the oil pressure
transmitted to the cavity will push open the pilot poppet
and escape to the reservoir. This action causes a pres-
sure drop behind the relief poppet allowing it to move
off its seat, opening a passage from the supply cham-
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ber to the reservoir. When the relief poppet shifts in its
bore, it carries with it the metering piston. The open
cavity in the metering piston will seat over the protrud-
ing shaft of the pilot poppet {0 provide additionai re-
striction to the oil flowing into the cavily behind the pop-
pet. The gradual refilling of the cavily gives the main
relief the ability to function smoothly and avoid a ham-
mering action which could damage the relief valve com-
ponents. When the icad is released, the cavity will refill
and the relief poppet will again be held on its seat pre-
venting oil loss to the reservoir,

The main reiief pressure is adjusted by turning the ad-
justing screw to increase or decrease the spring tension
on the pilot poppet.

3. Load Check Pappet

The load check poppet is located directly across from
the flow control valve assembly. The cavity behind the
load check is referred {0 as the high pressure supply
chamber {eading to the spoo! section. Movement of the
dump control pilot valve to the Raise or Lower position
causes the two large spools in the spool section to shift
providing a path from the high pressure supply cham-
ber to the dump cylinders. The pressure exerled by the
load on the dump cylinders is transmitted to the cavity
behind the load check and will hold it closed untii there
is sufficient supply pressure to overcome the load in
the cylinders and the load check spring. In doing this
the load check poppet prevents the dump body from
suddenly decreasing when the pilot valve is initially ac-
tuated.

4. Anti-Void Poppet

The anti-void poppet is identical in construction {o the
load check and is heid on its seat by the same spring
and hydraulic force that holds the load check closed.
When return oil pressure is grealer than supply oil pres-
sure, the anti-void poppet will open, allowing the high
pressure refurn oil to join the lower pressure supply oil
and flow ta the cylinders through the high pressure cham-
ber.

5. Low Pressure Relief Valve

The low pressure relief valve is located nexi {o the main
flow controf valve. This poppet holds a back pressure
against the return oil leaving the cylinders through the
low pressure chamber. This back pressure makes the
anti-void poppet more effective at preventing cylinder
cavitation. The low pressure relief valve is held on its
seat by the combined action of hydraulic force and a
spring.

2 M1590

OPERATION - SPOOL SECTION

The spool section controls the flow of oil o the dump
cylinders. This section contains two large, ground and
polished spools. One spool controls the oil flow to the
base end of the cylinders, the other spool contrals the
oil flow to the rod end of the cylinders.

Each spooi is held centered in the housing by two cen-
tering springs. The spools are hollow with a drilled pas-
sage running from end to end and across the middle.
The oil pressure present in the cylinder port will also be
seen on each end of the spool. When the dump control
pitot valve is placed in the Raise position, the pilot oil
pressure, in excess of the pressure in the cylinder port,
will be directed to the pilot pressure cap to push the rod
end spool to index with the high pressure chamber. At
this point the high pressure oil flows through the center
passage of the spoot and is regulated by a smail inter-
nal restrictor poppet. Qil flowing through the small ori-
fice of the restrictor poppet will create a pressure drop
from one side of the spool to the other side. This pres-
sure drop causes the spoo) to shift. The color coded
restrictor poppets are held in the spool by an O-ringed
washer.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

1. Inspect all hoses and lines for evidence of damage
or leakage. Repair or replace as required.

2. Inspect each assembly component for evidence of
wear, damage, or leakage.

3. Test the operation of the valve as outlined in the sys-
tem test in Section 5 - Hydraulic System.

REMOVAL
The dump valve may be removed as follows;

1. Park the truck in a SAFE POSITION. it must be se-
cured by means other than the friction brake system.

2. Lower the dump body onto the frame. Move the Dump
Controller lever o the Float position.

3. Shut the engine off.

4. Verify that all pressure has been relieved from th
systern,
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UNIT RIG DUMP CONTROL. VALVE

TROUBLESHOOTING
PROBLEM POSSIBLE CAUSES CORRECTIVE ACTION
Excessive HOLD flow pressure Restriction in pilot flow Flush out pilot vaive supply line.
Restriction in pilot return line Flush oul line. Replace if
necessary.
Main flow control poppet stuck in Remove foreign material until
closed position poppet moves freely. Check
O-rings and back-up rings. Replace
damaged paris.
Restriction in return line of main Flush out line. Replace if
control valve necessary.
High operating pressures Main relief is not operating properly | Adjust or replace.
High operating temperature Main relief is not operating properly | Reset to proper relief valve setting.
if trouble persists, disassembly
valve,

Excessive leakage in main confrol | Check spools ang bores for
valve or pilot valve excessive wear or scofing.
Replace damaged paris.

Cylinder leaking Replace cylinder packing.
Defective pump Repair or replace.
Loss of power or delay in reaction Restriction in the main flow control | Free hole of foreign material,
time body pilot hole
Anti-void poppet in inletl seclion Remaove foreign material from
stuck open poppel, poppet seat, and bore,

Make sure poppet seats properly
and moves freely. Replace return
spring if fatigued or distorted.

Ruptured supply line to pilot valve | Replace supply line.

Pilot vaive spool not positioned Free and clean binding iinkage.

properly Check spool and detent balls.
Replace if scored or damaged.

Main relief valve not working Replace.

properly

Cylinder leaking Replace cylinder packing.

Defective pump Repair or replace.

Excessive leakage in main control i Check spools and bores for
valve or pilot valve excessive wear or scoring.
Replace damaged parts.

Void in system Verify thal the pilot cover is
instalied properly.
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PROBLEM

POSSIBLE CAUSES

CORRECTIVE ACTION

Noticeable voids in dump cylinder
when lowering

Pilot cover installed backwards

Probe cross-hole in cover. The
cross-hole on the supply side
should be about 1/2 the width of the
valve.

Main flow control relief valve
poppet stuck open

Repliace or see service instructions
covering main relief valve.

Low pressure relief in inlet section
stuck open :

Anti-void poppet in iniet section
stuck closed

Remove foreign material from
peppet, poppel seat, and bore.
Make sure poppet seats properly
and moves freely. Replace return
spring if fatigued or distorted.

Dumg cylinders do not raise or
move slowly

Spools bingding in main control
valve

Clean all foreign material until spoof
moves freely. Replace damaged or
worn parts.

Resdiriction in pilot pressure line

Flush out line or replace as
required.

Broken springs in either spool

Replace springs in pairs.

Ruptured pilot pressure line

Replace pilol pressure line,

Pitot valve spool not positioned
properly

Free and clean binding linkage.
Check spool spring and detent
balis. Replace if scored or
damaged.

Main relief valve set low or not
operating properly

Adjust or replace.

Cylinder leaking

Replace cylinder packing.

Defective pump

Repair or replace,

Restrictor poppet incorrect or out of
place

Check assembly print for correct
poppet location,

Load drops with {ever in Hold
position

Spoot in pilot controt valve not
positioned properly

Free and clean binding linkage.
Check spool spring and detent
balls. Replace if scored or
damaged.

Broken or weak spool return spring
in main controf valve

Replace spring in pairs.

Holes in either spool or restrictor

Free holes of foreign material.

poppets plugged Replace worn or damaged parts.
12665-2 Sheet 2 of 4
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UNIT RIG

DUMP CONTROL VALVE

PROBLEM

POSSIBLE CAUSES

CORRECTIVE ACTION

position

Load drops with lever in Raise

Holes in base spool or restrictor
poppet plugged

Free holes of foreign material.
Replace worn or damaged parts.

Broken springs in spool

Replace broken springs in pairs.

Spool binding

Clean all foreign material until spool
moves freely. Replace damaged or
wom parts.

Slow or toss of float

Pilot valve spoo! not positioned
properly

Free and clean binding linkage.
Check spool and detent balls.
Replace if scored or damaged.
Check detent pin. Screw securely
into pilot valve spool.

Main control valve spoois binding

Clean oul all foreign material until
spool moves freely. Replace
damaged or worn pars.

Float poppet stuck closed

Flush out foreign material until fioat
poppet operates frealy.

Restriction in line between main
valve and pilot valve

Flush out line or replace as
required.

Restriction in pilot valve return line

Flush out jine or replace as
required.

Raestriction in hole of spool

Remaove foreign material from hole
of spool. Replace damaged or
worn parts.

Restriction in restrictor poppet

Remove foreign material or install
new parts as required.

Low pressure relief in inlet section
stuck closed

Remave foreign material until valve
operated freely, Replace worn or
damaged parts.

Restriction in main control valve
return line

Flush out line or replace as
required.

Restrictor poppet in spools not
seating properly

Lap to mating seat or replace.

dump body

Noticeable void when lowering

Broken spool spring

Replace spoo! springs in pairs.

Hole in restrictor poppet plugged

Free hole of foreign material.

Restriction in pilot flow or pilot
pressure return line

Fiush out line. Repiace line if
necessary.
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PROBLEM

POSSIBLE CAUSES

CORRECTIVE ACTION

Noticeabie void when lowering

Ruptured supply line to pilot vaive

Replace supply line.

dump body
properly

Pilot vaive spool not positioned

Free and clean binding linkage.
Check spool and detent balls.
Replace if scored or damaged.

External restrictor

Check external restrictor for dirt and
correct poppet seating. Replace if
necessary.

Dump body settles down with

Cylinder leaking

Replace cylinder packing.

control in hold position and engine

off. Hold,
vaive

Spoois binding in main control

Clean alf foreign material until spool
moves freely. Replace damaged or
worn parts.

Excessive leakage in valves

Check spoois and bores for
excessive wear or sconing.

Spool in pilot valve not centering

Free piiot vaive spool. Repiace
pitot vaive if necessary.

5. Disconnect all hoses and wiring to the valve. Labei
each to aid during installation. Install clean plugs or caps
over all openings.

6. Remove the capscrews that secure the valve.
7. Remove the valve.

DISASSEMBLY (Figure 1)

NOTE: Note the position and orientation of parts dur-
ing disassembly. Some parts are not interchangeable,
Some parts that appear symmetrical may not be turned
around,

SECTIONS

The main dump controf valve may be split into sections
as follows:

1. Loosen and remove the locknuts (10), flatwashers
(9}, and tie bolts (4) securing the sections together.

2. Carefully separate the sections. Inspect all seals
between sections.

NOTE: Do not pry the sections apart with sharp in-
struments as they may cause damage to mating sur-
faces.

6 M1590
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INLET SECTION

The inlet section of the dump valve may be disat
sembled as follows:

1. Mark both covers (17 and 47) to ensure proper reas-
sembly.

2. Remove the eight socket screws from the inlet cover
(47). Remove the cover.

3. Remove springs (24 and 31) and tag for proper reas-
sembiy.

4. Remove the low pressure relief valve sleeve (25)
with subassembly.

5. Remove the main relief valve assembly (32).

6. Remove the eight socket screws (2), poppel cover
(17}, springs {19), and poppets (20).

7. Remove all O-rings and back-up rings from the inlet
housing.

MAIN FLOW CONTROL POPPETS AND RELIEF
VALVE

The main flow control poppets and relief valve may bt
disassembled as follows:
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UNIT RIG

DUMP CONTROL. VALVE

~ 1. Remove the retief valve poppet (37) from the inlet
section,

2. Remove the internal retaining ring (41), plug (43) (with
associated parts intact), poppet (33), and piston (34).

3. Remove all O-rings and back- up rings.

NOTE: If associated parts in the plug are removed,
the relief pressure setting will be affered. However, {o
inspect the poppet face and seating surface in the plug,
disassembly is necessary.

4. Remove the locknut (45), adjusting screw (44), spring
(42), and poppet (48).

SPOOL SECTION

The spool section of the dump valve may be disas-
sembled as follows:

1. Mark covers (51 and 59) for proper reassembly.

2. Remove the eight socket screws (2), cover (59), and
O-rings (61 and 62).

" 3. Mark both spools (58) with respect to their proper
bores and position.

IMPORTANT: The spools are a select fif. They are
not interchangeable, and they cannot be turned around
in their bores. Reversing the spools will cause improper
operation.

4. Mark poppets (55 and 65) with respect to their spools.
IMPORTANT: The poppets are not interchangeable.

5. Remove the spoois (58) with the following:

a. Springs (80).

b. Washers (57), O-rings (52), and poppets (54, 55,
and 66).

6. Remove the float poppet subassembly (65) as a unit.

7. Remove the eight socket screws (2), cover (1), O-
rings (62), springs (50), washers, and poppet (68).

8. Remove the piug and O-ring from the end cover (if
50 equipped).

INSPECTION AND REPAIR
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INLET SECTIONS

The injet sections of the dump valve may be serviced
as foillows:

1. Clean all parts including subassembiies in soivent,
and dry with compressed air.

2. Inspect the hole and hall poppel of the low pressure
subassemblies for foreign particles, and clean with com-
pressed air.

3. Examine all springs for breaks or distortion.

4. Inspect all poppet seating surfaces for nicks or ex-
cessive wear. All seats must be sharp and free of nicks.

5. Inspect all bores and surfaces of sliding parts for nicks,
SCOres, of excessive wear.

6. insert the poppets into their respective bore and test
for fit. The poppets shouid fit freely, without binding
through a complete revolution.

7. Foliow the above procedure to check the fit between
the low pressure sleeves and low pressure relief valves.

8. Examine ail O-rings and back-up rings for damage
or wear. Replace as required,

MAIN FLOW CONTROL POPPETS AND RELIEF
VALVE

The main flow control poppets and relief vaives may be
serviced as follows:

1. Clean all parts in solvent and dry with compressed
air.

2. Inspect O-ring grooves for contamination.
3. Check springs for breaks or distortion.

4. Examine poppet faces and seating surfaces in pop-
pet and plug for scratches or excessive wear. All seats
must be sharp and free of nicks.

5. With the ©-rings and back-up rings removed, insert
poppets into the poppet subassemblies. Test for fit.
The poppet must fit snugly without binding through a
complete revolution.

6. Examine all O-rings and back-up rings for damage
or deterioration. Repiace as required.
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UNIT RIG DUMP CONTROL VALVE
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UNIT RIG

DUMP CONTROL VALVE

- SPOOL SECTION

The spool section of the dump valve may be serviced
as follows:

1. Clean all parts in solvent, and dry with compressed
air.

2. Inspect the hole and ball poppet of float poppet sub-
assembly for foreign particles. Clean with compressed
air.

3. inspect all O-rings for damage or wear.

4. inspect springs for breaks or distortion.

5. Inspect all poppet faces and seating surfaces in the
spools. All seats must be sharp and free of nicks.

6 inspect the spools and their bores for scratches or
scoring. Check the fit of each spooi in its bore. They
should fit freely, without binding, through a complete
revolution,

7. inspect the flow passages in the spools and both cov-
ers. The passages must be clean and free of foreign
particies. Clean with compressed air.

KEY 55565
01.] Socket Head Capscrew 38, Spring
02.] Socket Head Capscrew 39. | Back-up Ring
03.| Plug 40. | O-ring
04.| O-ring 41. | Internal Retaining Ring
05.| O-ring 42.| Spring
06.| O-ring 43.} Relief Valve Plug {Non Serviceable)
07.| Plug 44, Screw (Non Serviceable)
08.| O-ring 45. | Special Nut
09.| Compression Washer 48, | Relief Valve Poppet (Non Serviceabie)
10.1 Locknut 47.| Relief Valve Cover
11.]Tie Rod 48.| Restriction Screw
12.] Filting 49, | O-ring
13.]| Tubing 50.1 Fiange Cap
14.| Fitting 51.1 Spool Cover
15.] O-ring 52.| O-ring
16.| Plug 53.| Plug
17.| Poppet Cover 54. | Restriction Poppet (Red)
18.| C-ring 55._| Restriction Poppet (\White)
19.] Spring 56.1 O-ring
20.{ Check Valve Poppet 57.] Spool Washer
21.] Low Pressure Relief Valve Assembly 58.| Spool
221 Inlet Housing 59. | Spool Cover
23, Sleeve 60. | Spring (Green)
24.| Low Pressure Spring (White) 61.1 O-ring
25.] Sleeve 62,1 O-ring
26.| Back-up Ring 63. | Ball
27.| O-ring 64. | Poppet
28.| Resltriction Poppet 65. | Restriction Poppet
29.| Back-up Ring 66. | Restriction Poppet
30.| O-ring 67.| Spool Housing
31.| Spring (Crange) 68. | Check Valve Poppet
32.| Relief Valve Assembly B89. | Ouilet Housing
33.} Relief Valve Poppet (Non Serviceable) 70.| Socket Head Capscrew
34.1 Relief Valve Piston (Non Serviceable) 71.1 iniel Section Assembly
35.] Relief Valve Body (Non Serviceable) 72. | Spool Section Assembly
36.| Back-up Ring 73.| Outlet Section Assembly
37.] O-ring
01/10/96 M1590 11




ASSEMBLY
PRIMARY INLET SECTION

Main Flow Control Poppets and Relief Valve

Assembie the main flow controi and relief valve subas-
sembly as follows:

NOTE: it is recommended that all O-rings be replaced
during assembly. Lightly lubricate all O-rings with a multi-
purpose grease. Do not use O-rings other than the
manufacturer’s, as they are made of special compounds.

1. Coat all parts with hydraulic oil.

2. Insert poppet (46) and spring (42) into plug (43), and
thread in the adjusting screw (44).

NOTE: When the adjusting screw contacts the spring,
an approximate adjustment only can be made. Turn the
screw in to raise pressure, and out lo lower. 1/4 turn
changes the pressure about 150 psi (1 035 kPa}. An
accurate adjustment can be made when the dump valve
is instalfed.

3. Make an approximate adjustment with the adjusting
SCrew.

NOTE: When changing pressure to a lower pressure,
perform the following:

a. Determine how much the adjustment screw must
be turned.

b. Turn the screw 1/2 turn heyond the final position.

¢. Turn the screw back to the final position and in-
stall the locknut. Torque the locknut 20 to 30 ft-1b. (27 to
40 Nm).

4. Assemble O-rings and back-up rings as outlined in
the illustration.

5. Insert the piston (34) and spring into the poppet, and
install as an assembly into poppet.

IMPORTANT: The spring is flared on one end. When
correctly installed, the flared end will contact the plug.

6. Insert the plug with associated parls into poppet (43},
and install the internal retaining ring (41).

7. Install the relief valve subassembly into the inlet sec-
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tion of the dump valve. The relief valve must fit snugiy
without binding through a complete revoiution.

NOTE: When checking the main relief valve for free-
dom of poppet, the poppet may not spring back after
being pushed toward the plug. This condition is normal
as hydraufic oif on the parts will prevent the poppet from
returning. The relief valve should be checked i the main
dump valve for proof of proper operation.

INLET SECTION

Assemble the primary inlet section of the dump valve
as follows:

NOTE: It is recommended that all O-rings be replaced
during assembly. Lightly lubricate all O-rings with a multi-
purpose grease. Do not use O-rings other than the
manufacturer’s, as they are made of special compounds.

1. Coat all parts including the housing bores with hy-
draulic oil.

2, Insert poppets (20} and springs (19) into their respec-
tive bores. Ensure that the poppets are positioned prop-
erly. {

3. Place O-rings (18} into their corresponding grooves.

4. Attach cover (17) with socket screws, and torque to
60 ft-Ib. (80 Nm) in a cross corner sequence.

5. Insert the low pressure relief valve (21) with its sleeve
(23) and spring (24) into the proper bore.

6. Insert main flow control/relief valve assembly (32)
and springs (31) into its proper bore.,

7. Install O-ring.

8. Attach inlet cover (47} with socket screws. Torgue to
80 fi-1b. (BO Nmj} in a cross corner sequence.

2. Install the pilot control valve assembly as follows:

a. Install O-ring and back-up ring (26 and 27) on
sieeve (25).

b. Instalt O-ring and back-up ring (30 and 25) on
the poppet.

¢. Install the poppet (28) info the sleeve (25).

d. Install the assembly into the end cover (47) and
secure.
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UNIT RIG

DUMP CONTROL VALVE

SPOOL SECTION

Assemble the spool section of the dump valve as fol-
lows:

NOTE: Itis recommended that all O-rings be replaced
during assembly. Lightly lubricate all O-rings with a multi-
purpose grease. Do not use O-rings other than the
manufacturer’s, as they are made of special compounds.

1. Coat all pars, including the housing bores with hy-
draulic oil.

2. Insert poppets (54, 55, and 66) into spools (58). En-
sure that the poppets are instalied in proper position.

3. Install washers {57) with O-rings (56) and springs (60)
into spoois (58).

4. Slide the spools into their respective bores. Ensure
that the spools are positioned correctly. The spools can-
nol be turned around even though they appear sym-
metrical.

NOTE: The “v” groove on the end of the spool should
always be nearest the cover that the pilot lines connect
fo.

5. Place all O-rings and back-up rings into their corre-
sponding grooves.

6. Install the check valve poppet (68) and float poppet
subassembly (65).

7. Assemble O-ring to the plug, and install the blank
cover.

8. Attach blank cover with socket screws, and torque to
80 fi-Ib. (80 Nm) in a cross corner sequence.

NOTE: The covers are marked to correspond with the
section they belong on. Each plunger section has cast
webs with an “A” and a “B"” designation on it. The num-
ber of the section and the nearest web lelter is stamped
on the caver. The infet section is always considered
section number 1. When the valve is correctly as-
sembled, the stamped letter and number on the cover
should match the web letter and section number.

VALVE SECTIONS
- The valve sections may be connected as follows:

1. Install all C-rings between the spool and the two inlet

01/10/96

sactions.

2. After verifying their respective positioning place the
spool and two inlet sections together.

3. Install the tie bolts, lockwashers and nuts. Tighten
the nuts as follows:

a. Torque eveniy to 20 ft-lb. (27 Nm) in the follow-
ing pattern :

(1) Top bolt on side opposite side with the cast
seclion designators labeled A and B.

{2) Bottomn bolt on side labeled with designator
A and B,

(3) Bottom bolt on same side as (1}.
(4) Top bolt on same side as (2).

b. Retorque to 50 fi-lb. (67 Nm) in the same se-
quence,

¢. Retorque to 100 ft-Ib. (135 Nm) in the same se-
quence.

d. Retorque to 160 ft-1b. (215 Nm) in the same se-
quence.

INSTALLATION
The dump valve may he installed as foliows:
1. Position the valve on the mounting bracket.

2. Install capscrews and tighlen to secure the valve in
place.

IMPORTANT: The dump valve has provisions for four
mounting bolts. It is recommended that only three be
used. The use of four bolts may cause undue binding or
distortion.

3. Install all hydraulic and electrical connections and
secure to the valve.

IMPORTANT: Remember to install the orifice that
controls overcenter operation in the cavity behind the
fitting for the Lower pilot infet line. The orifice should be
instailed with the flat side toward the fitting. See the
information on the dump system in Section & - Hydrau-
lic System for more information.
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4, Test the operation of the system as outlined in the
testing procedures under system operation in Section 5
- Hydraulic System.

NOTE: Verify that all refief valves are properly set.

14 M1590
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UNIT RIG

DUMP PILOT VALVE

DUMP PILOT VALVE

DESCRIPTION AND LLOCATION

The dump pilot valve is a small multi-poried, spool-lype
valve mounted in the hydraulic components box be-
hind the left side of the cab.

OPERATION

The dump pilot vaive has two functions:;

1. it serves as a directicnal vaive, controlling the pilot
flow of pressurized fiuid to the main spoois in the dump
valve. This flow directs their operation and thus con-
trols the operation of the entire system.

2. Itlimits the maxirmum pressure in the Lower or Power

down mode to assist in controlling the rate at which oil
is returned to the hydraulic reservoir.

TROUBLESHOOTING

For detailed troubleshooting information, see the chart
in the module on the dump valve in Section 5 - Hydrau-
lic System,

MAINTENANCE AND ADJUSTMENT

Periodic maintenance should include the following steps:

1. Inspect ail hoses and lines for evidence of damage
or leakage. Repair or replace as required.

2. Inspect each assembly component for evidence of
wear, damage, or leakage,

3. Test the operation of the valve as outlined in the sys-
tem operation test in Section 5 -Hydraulic System.

REMOVAL
The dump pilot valve may be removed as follows:

1. Park the fruck in a SAFE POSITION. It must be
secured by means other than the friction brake system.

2. Lower the dump body onto the frame. Move the Dump
Controller lever to the Float position.

3. Shut the engine off.

4. Verify that all pressure has been relieved from the
system.
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5. Disconnect all hoses and wiring to the valve. Label
each 1o and during installation. Install clean plugs or
caps over all openings.

6. Remove the capscrews that secure the valve.

NOTE: The Dump Controller cable linkage must be
removed to remove the pilot valve assembly.

7. Remove the vaive.

DISASSEMBLY

NOTE: Note the position and orientation of parts dur-
ing disassembly. Some parts are not inferchangeable.
Some parts that appear symmetrical may not be turned
around.

The pilot valve may be disassembled as follows:

1. Separate the inlet (1), spool (2), and outlet (3) sec-
tions of the valve as foliows:

a. Loosen and remove the locknuts securing the
sections together.

2. Carefully separate the sections. Inspect all seals
between sections.

NOTE: Do not pry the sections apart with sharp in-
struments as they may cause damage to mating sur-
faces.

2. Remove screws (12).

3. Remove the end cover (13), O-ring (30), and wiper
ring (29).

4. Remove the detent assembly from the other end of
the section.

5. Carefully slide the entire spool assembly oul of the
main body with the detent section.

8. Remove the O-ring (30), and wiper ring (29) from the
detent end of the housing.

7. Unscrew the spool from the detent assembly.

8. Disassemble the detent assembly as follows:
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a. Remove internal retaining ring (23) and spacer
(22).

b. Remove the internal retainer and balls as re-
quired.

¢. Remove all remaining seals and components.

9. Remove the relief valve (4) from the side of the spool
section.

INSPECTION AND REPAIR
The pilo.t valve may be serviced as foilows:

1. Clean all parts, including the housing, and dry with
compressed air.

2. Inspect seal counter-bores. They must be free of
nicks and contamination.

3. Inspect the springs for cracks, distortion, or fatigue.

4, Inspect all sliding surfaces for nicks, scores, or ex-
cessive wear,

5. Inspect all spoois for damage or wear. Test spools
for proper fit in their bores. They should turn free through
one complete revolution.

6, Examine O-rings for damage or excessive wear,
ASSEMBLY

The pilot valve may be assembled as follows:

1. Coat all parts, including the housing bores, with hy-
draulic oil.

2. instail the relief valve assembly (4) fitted with new
seals (5) on the side of the spool section.

3. Assemble the detent assembly as follows:

a. Assernble the components as shown in the re-
verse order removed,

NOTE: it may be desirable to hold the detent balls in
place with grease during the assembly process.
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b. Secure with internal retaining ring (23) and spaci..
(22).

4. Instail the spool on the detent assembly and tighten
to approximately 5 ft-Ibs (7 Nm).

NOTE: ftis recommended that a thread locking com-
pound (Loctite 271 or equivalent) be used to prevent
accidental separation of the components during opera-
tion. No compound should remain on the outer surface
of the spool when assembled.

8. Instail the O-ring (30), and wiper ring (29) on the de-
tent end of the housing.

7. Carefuily slide the entire spool assembly into the main
body with the detent section,

8. Install the detent assembly onto the end of the spool
section.

NOTE: /tis recommended that a mild thread locking
compound (Loctite 242 or equivalent) be used to pre-
vent accidental separation of the components during
operation. No compound should remain on the outer
surface of the spool when assembled. j

INSTALLATION
The dump pilot valve may be instalied as follows:
1. Position the valve on the mounting bracket.

2. Install capscrews and tighten to secure the valve in
place.

3. Instali all hydraulic and electrical connections and
secure to the valve.

4. Test the operation of the system as outlined in the
testing procedures under system operation in Section 5
- Hydraulic System.

NOTE: Verify that all relief valves are properly set,

particularfy the pressure down relief sefting controlled
by the pijot valve.
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DUMP PILOT VALVE

55561-1
SERVICE SECTIONS
KEY 55561
01.1 Inlet Section Assembly 10. | Tie Rod 19.| Spool Cap 28.| Intet Housing
02.{ Spool Section Assembly 11. {Special Nut 20.| Ball 29.| O-ring
03.{ Qutiet Section Assembly 12.]Machine Screw |21.| Spool End Detent Pin 30| Wiper
04.| Relief Valve Assembiy 13.|Seal Plate 22.| Spacer 31.] Spool
05.| Seal and Spring Repair Kit | 14.|Outlet Housing | 23.| Internal Retaining Ring { 32.| Spool Housing
06.| Shut-off Plug Assembly 15.]C-ring 24.| Ball 33.i Check Valve Poppet
07.| Special Seal 16. | Spring Seat 25.| Spring 34.{ Spring
08.| Tie Rod 17.|Spring 26.| Spacer
09.| Special Nut 18. | Detent Sleeve 27.| Socket Head Capscrew
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FIGURE 1 - DUMP PILOT VALVE
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STEERING PUMP

STEERING PUMP

DESCRIPTION AND LOCATION

The steering pump is the smaller piston pump assem-
bly mounted on the rear of the tandem section dump
pump assemblies. The pumps are mounted on a spe-
cial bracket assembly between the main frame rails,
just in front of and above the nose cone receiver.

OPERATION

The steering pump supplies the pressurized hydraulic
cil to operate the steering and brake systems.

The pump is basically a variable swashplate, piston type
assembily. The oil supply for the pump enters from the
reservoir and is routed internally to the pump piston
assembly. Asthe pistons turn on the angled swashplate,
they move up and down in their respective bores. This
movement results in the pressurization of the oil and
direct it to the outlet chambers. There it exits the pump
through the outlet ports.

In this configuration, the pump is set up to operate as a
pressure compensating device with self contained, pre-
set, spring loaded piston assemblies controlling the op-
eration of the moveable swashplate. The stroke of the
pumping pistons is varied to increase or decrease the
output flow to maintain as a constant, the preset pres-
sure in the system.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

NOTE: The pumps themselves require nc internal
mainterrance or adjustrment beyond periodic verification
of the pumps ability to maintain required pressures and
flows.

1. Clean the pump assembly and inspect for evidence
of wear, leakage or damage. Repair or replace as 7e-
quired.

2. Test the operation of the steering and brake systems
as oullined in the appropriate test procedures in Sec-
tion 5 - Hydraulic System, If adjustment of the pump’s
outpul pressure is found to be necessary, it may be made
as follows: (Figure 1)

a. Verify that the reason for the incorrect pressure

is truly the setting of the pump. Since the systems re-
ceiving the flow have a number of components and in-

01/18/96

volve other systems, it is important 10 eliminate the
possibility that the incorrect pressure {(especially if tco
low) is not a symptom of another preblem and adjusting
the pump is treating the symptom and not the cause.

NOTE: For example, incorrect operation of the dump
solenoid valve in the steering manifold may allow the
flow to bypass to the dump system. This would result
in a low system pressure reading, even though the pump
may be fully stroked and operating properly. Adjusting
the pump pressure will not correct the cause only mask
it.

b. Remove the acorn nul and seal washer (35) from
the pressure adjusiment screw (larger barrel of the two)
on the steering pump control valve assembily,

c. While holding the adjusting screw (33) with the
appropriate Allen wrench, loosen the locknut (34).

d. Turn the adjusting screw inward (cliockwise) {o
increase the pressure or outward {(counter-clockwise)
to decrease the pressure. The pressure changes ap-
proximately 200 psi (1400 kPa) per turn of the adjusting
screw.

NOQTE: The other adjusting screw is turned completely
in ("boftomed out”) in the installation used.

e. When the adjustments are complete, secure the
adjusting screw with the locknut (34) while holding the
adjusting screw to maintain the pressure setting.

f. Install and secure with the acorn nut.
REMOVAL (Figure 2)

The steering pump may be removed from the dump
pumps as follows:

NOTE: It is not necessary to remove the pump as-
sembly to service the steering pump. These procedures
are written if the pump is being removed with the pump
assembly still on the truck. Maodify as required if the
pumps have been removed and are on a work bench.

1. Park the truck in SAFE POSITION. It must be se-
cured by means other than the truck's friction brake
system.

2. Shut the oil supply to the pumps by closing the valve
on the supply line {near the reservoir tank) or other ap-
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proved method.

3. Remove the inlet and outlet hoses from the pumps.
Cap or plug all openings and label to assist in the instal-
lation process.

4. Install a suitable lifting device to the pumps to pre-
vent unwanted movement.

NQTE: Provisions should be made for fowering the
pumps to the floor, a distance in excess of 6 feet (2
melers). The approximate weight of the steering pump
is 75 1bs. (35 kgs).

5. Remove the capscrews and washers securing the
tail support braces to the pump and the pump bracket.

&. Remove the 'capscrews (12) and lockwashers (13)
securing the rear piston pump assembly (2) to the dump
pump sections (1).

7. Carefully separate the two pump sections, making
sure that the splined shafts and couplers are not dam-
aged.

Do not attempt to pry the pumps apart with a screw-
driver or other means. They should be separated
by tapping with a soft-faced hammer.

8. Lower the pump to the ground.
DISASSEMBLY (Figure 1)
Prior to beginning disassembly of the pump:

1. Clean the work area of dirt, grease, foreign material
or other items which might contaminate the pump.

2. Clean the unit thoroughiy with a solvent. Remove all
sharp edges from splines, drill points, keyways and end
of shaft. Mark the adapter and cover/housing sections
to ensure correct reassembly.

3. To aid in disassembly and reassembly, the pump
should be retained in some manner. For example, a
steel plate bolted to and extending over the edge of a
work bench wilt suffice. The plate should have a hole
large enough for the adapter flange pilot to drop through,
and two holes in the adapter flange. The pump can
now be firmly fixed to the plate by bolts. This is espe-
cially heipful in removal and torquing of capscrews.
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The steering pump may be disassembled as follows: g‘

1. Mark the position of the port block (22) relative to the
pump housing (43).

2. Remove the socket head capscrews (23) securing
the port block,

3. Remove the port block (22) together with all parts of
the controlling valve assembly (28),

4, Remove the tapered roller bearing (19) and shim
washer {20} near the port block.

5. Remove the rotary group assembly (Detail A and the
driveshaft (36) and bearing (40) assembly) from the
housing.

&, Remove the O-ring (39).

7. Remove the bearing shelis or cradles (38) and (37).
NOTE: Make sure fo note the orientation of the bore
reliefs on the high pressure side. This is important for

proper reassembly.

8. Use an appropriate puller to remove the outer beal
ing race from the front bearing.

9. Remove the controf or lens plate (10).

10. Use an appropriate pullertoc remove the outer bear-
ing race from the rear bearing.

11. Remove the O-rings (21).

12. Loosen the jam nut on the threaded pin.

13. Remove the threaded pin assembly (18).

14. Disassemble the guide of the control piston (15).
15. Disassemble the guide of the counter piston (14).

18. Pull the driveshafi (36) with the bearing (40) out of
the rotary drive assembly.

17. Remove the pistons (2) and retaining plate (3).
18. Remove the retaining ball (4).

19. Compress the center spring (8) in order to allow th
removal of the retaining ring (9).
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UNIT RIG

STEERING PUMP

20. Remove the retaining ring (9).

21. Remove the remaining parts of the pump as hous-
ing assemblies.

22. Disassembie the control valve assembly as follows:

a. Remove the socket head capscrews {28) secur-
ing the valve assembly to the port block.

b. Remove the O-rings (32).

¢. Remove the acorn nuts (35) from the adjusting
SCTews.

d. Loosen the locknuts (34) and remove the adjust-
ing screws (33).

e. Remove the plug assemblies (30}
f. Remove the disc or usit ring (31).
g. Remove the springs from the bores,

NQTE: There are two of them in the smaller flow con-
trof bore.

h. Remave the spring cup.
i. Remove the plug (27).
j. Very carefully remove the piston from the bore.

k. Remove the orifice in the spring area of the pres-
sure conirol valve.

1. Disassembie the plug or orifice {spring area of
the flow control).

INSPECTION AND REPAIR

The disassembled pump may be serviced as follows:
1. Clean ali metal parts in solvent and dry with com-
pressed air. Inspect for evidence of wear, damage,
cracks, or leakage. Repair or replace as required,

2. Inspect the pistons and piston bores. Replace the
body if the groove is too deep or the bores jook as if
they had been sand blasted.

3. Inspect the piston “shoes” and the swashplate. Re-

place if wear is noticed or damage or grooves are ap-
parent.
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4. Inspect the driveshaft for evidence of damage orwear
pariicularly in the bearing journal and the seal operat-
ing areas.

5. Replace the seals in the pump housing as follows:

a. Lay the housing on a work hbench ar other suit-
able work surface.

b. Using an appropriate tools, remove the retaining
ring (45).

NQTE: Use extra caution not to scratch or damage
the bore or bearing surfaces or their end projections.

c. Remove the seal (44) from the housing.
d. After the seal is out:
(1) Thoroughly clean the bore.

(2) inspect the bore for scratches or gouges that
might interfere with the instaliation of the new seal.

NQTE: !f found, the bore can be smoothed with No.
400 Emery paper {only). Clean the bore after the
smoothing process is complete.

(3) Clean and prepare a suitable seal press ring
or plug for use when instaliing the new seal.

(4) Coat the new seal in hydraulic cil or grease
compatible with that in the truck’s hydraulic system.

(5) Using the tool listed in step 3, install the
new seal (44) in the pump housing (43).

(6) Install and secure the retaining ring (45) into
the correct position in the grooves,

ASSEMBLY
Prior to beginning assembly of the pump:

1. Clean the work area of dirt; grease, foreign material
or other items which might contaminate the pump.

2. To aid in reassembly, the pump should be retained in
some manner. For example, a steel plate bolted to and
extending over the edge of a work bench will suffice,
The plate should have a hole large encugh for the
adapter flange pilot to drop through, and two holes in
the adapter flange. The pump can now be firmly fixed
to the plate by bolls. This is especially heipfut in re-
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* MACHINE TO FIT

DETAIL 55507-1
1IBII
KEY

01.| Rotary Piston Group 186.1 Conirol Piston Guide 31.|Usit Ring
02.| Piston 17.{ Adjusting Disc 32.]C-ring
03.| Retaining Plale 18.| Dowel Pin 33. | Adjusting Screw
04.} Retaining Ball 19.] Tapered Roller Bearing 34.1Jam Nut
05.] Barrel 20.| Washer 35, |Acorn Nut
06.] Pressure Pin 21.| O-ring 38. | Driveshatft
07.] Disc Retaining Clip 22.| Port Block 37.|Cradle Assembly
08.] Spring 23.| Socket Head Capscrew 38. |Bearing Cradle
09.] Retaining Ring 24| Piug 39.|O-ring
10.] Lens Plate 25.| Plug 40. | Tapered Roller Bearing
11.| Piston Control Assembly 26.1 Control Valve Assembly 41.}0O-ring
12.| Counter Piston 27.}Plug 42 | Plug {with O-ring)
13.1 Spring 28.1 O-ring 43, | Pump Housing
14 .{ Counter Piston Guide 29, | Socket Head Capscrew 44_1Shaft Seal
15.1 Control Piston 30.|Plug 45, | Seegar V-ring

FIGURE 1 - STEERING PUMP ASSEMBLY - SHEET 1 OF 4
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UNIT RIG STEERING PUMP

95507-2

DETAIL "A"
[ROTARY GROUP ASSEMBLY)

FIGURE 1 - STEERING PUMP ASSEMBLY - SHEET 2 OF 4
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DETaIL "B"
CONTROL. PISTON ASSEMBLY

FIGURE 1 - STEERING PUMP ASSEMBLY - SHEET 3 OF 4
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- UNIT RIG STEERING PUMP

55807-4

DETAIL "C"
CONTROL VALVE ASSEMBLY

FIGURE 1 - STEERING PUMP ASSEMBLY - SHEET 4 OF 4
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moval and torquing of capscrews.

The steering pump may be assembled as follows:
NOTE: Coat alf seals and parts with hydraufic oil com-
patible with that in the truck’s hydraulic system prior fo
installation.

1. Assembie the control valve assembly as follows:

a. Verify that the opening in the centeris clear, then
install the plug or orifice (spring area of the flow controi
valve).

NOTE: Use Loctite 242 or equivalent to secure the
orifice in place. Exercise care not fo alfow excess to
escape and cover the opening or other components.

b. Verify that the opening in the center is clear, then
install the orifice in the spring area of the pressure con-
trof valve.

NOTE: Use Loctite 242 or equivalent to secure the
orifice in place. Exercise care not to allow excess lo
escape and cover the opening or other components.

¢. Very carefully install the piston inthe bore. Check
that it moves freely in its range of motion.

d. install the plug (27).
e. Install the spring cup.
f. Install the springs in the bores.

NOTE: There are two of them in the smaller flow con-
frof bore.

g. Install the disc or usit ring (31).
h. install the plug assemblies (30).

i. Install the adjusting screws (33) and locknuts (34).
They will need {o be properly adjusted later.

j. Instalf the acorn nuts (35) on the adjusting screws.
k. Install the O-rings (32).

I install the valve assembly on the port block with
the socket head capscrews (28)

2. Assemble the rotary group assembly as follows:

8 M1592

a. Install the pressure pins (6) and disc retaining
clip (7).

b. install and compress the center spring (8) in or-
der to install the retaining ring (9).

c. Install the retaining ring (9).
d. install the retaining ball (4).
e. Remove the pistons (2) and retaining plate (3).

3. Install the bearing (40) and driveshaft (36) into the
rotary group assembily.

4, Assemnble the control piston assembly as follows:

a. Assembie the guide of the counter piston (14).
Check that it moves freely in.ils range of moticn,

b. Assemble the guide of the control piston (15).
Check that it moves freely in its range of motion.

c. Instalt the threaded pin assembly (16).

d. Install the jam nut on the threaded pin.
5. Install the O-rings (21).
6. Use an appropriate installation device to install the
ouler bearing race for the rear bearing into the pump
housing.
7. Install the control or lens plate (10).
8. Use an appropriate installation device to install the
outer bearing race for the front bearing into the pump
housing.

9. Install the bearing shells or cradles (38) and (37).

NOTE: Make sure that they are properly oriented in
the same configuration as removed.

10. Install the O-ring (39).

11. install the rotary group assembly (Detaif A) into the
housing.

12. install the tapered roller bearing {(19) and shim
washer (20} near the port block.

13. Install the control valve spring assembily onto the
port block assembly.
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STEERING PUMP

"NOTE: /f will be necessary to retain the spring tension
with a bolt during the assembly process only.

14. Install the port block (22) together with all parts of
the controlling valve assembly (26).

15. Remove the retaining screw on the control valve
assemiy and install the proper plug.

16. Instali the socket head capscrews (23) to secure the
port block to the pump housing. Tighten in an even,
alternate bolt manner.

17. Cover or block all openings.
INSTALLATION

The steering pump may be instatled onto the dump
pumps as foliows:

NOTE: It is not necessary to remove the pump as-
sembly to service the steering pump. These procedures
are wriften if the pump is being instafled with the pump
assembly still on the truck. Modify as required if the
pumps have been removed and are on a work bench.

- 1. Make sure the O-ring and splined coupler are prop-
erly positioned in the rear of the tandem dump pump
assembly.

2. Raise the pump into position on the rear of the dump
pump assembiy.
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NOTE: Provisions should be made for raise the pumps
from the floor, a distance in excess of 6 feet (2 meters).
The approxirmate weight of the pump is 75 ths. (35 kgs).

3. Carefully align the splines on the pump and coupler
in the dump pump and mate the iwo pump assemblies.

4. Install the capscrews (12) and lockwashers (13) se-
curing the rear piston pump assembly (2) to the dump
pump sections (1). -

5. Install the tail section supports and braces {0 the
pump and the pump bracke! with the appropriate
capscrews and washers.

6. Install the inlet and cuiiet hoses to the pumps.

7. Replenish the oil supply to the pumps by opening the
valve on the supply line (near the reservoir tank).

8. Fill the pump by removing the case drain line and
filling the pump with hydraulic il compatible with that
in the truck’s hydraulic system.

9. Test the operation of the truck’s steering and brake
systems as outlined in the procedures in Section 5 -
Hydraulic System.
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FRONT
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AB4203-1
SHEEY 1 OF 2

KEY
01.] Double Dump Pump Assembiy 17. |Hardened Flaiwasher 33. | Not Used
02.| Steering Piston Pump 18. | Capscrew 34, |Not Used

03.] Seal 19. |Capscrew (Grade 8) 35.|Hose Clamp Bracket
04.{ Pump Driveshaft 20. | Support Bracket 36.{Clamp Halves
05.1 Slip Yoke 21.jCapscrew 37.|Clamp Cap Plate

06.| Strap and Bolt Kit 22. 1Locknut 38. | Capscrew
07.| Pump Platform 23, | Rubber Mounting Block 39.|Clamp Halves
08.| Pump Bracket 24.|Bushing 40.iClamp Cap Plate

09.] Pump Tail Support Bracket

25. | Mounting Washer

41.|Capscrew

10.] Locknut 26. {Hardened Flalwasher 42.|Not Used
11.{ Capscrew (Grade 8) 27.{Hose Assembly 43, | Not Used
12.1 Capscrew (Grade 8) 28. {Hose Assembly 44. | Not Used

13.] Lockwasher

29. [Hose Assembly

45, | Driveline Guard

14.| Capscrew (Grade 8) 30. |Flange Kit 46| Capscrew
15.] Capscrew 31. |Flange Kit 47.1Fiatwasher
16.| Capscrew 32.[Not Used

10

FIGURE 2 - PUMP INSTALLATION
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UNIT RIG STEERING PUMP

TO FRONT
SECTION OF
HOIST PUMP

[0 STEER PUMP

TO REAR SECTIDN
OF HOIST PUMP

SUCTION PORTS ON
HYDRAULIC_TANK

ST
DUMP SYSTEM HOSE ma-)/ @g

HOSE SUPPORT ASSEMBLY
ON SUCTION HOSES

AB4203-2
SHEET 2 OF 2

:(sT;Ecm SEC ]B__LB

FIGURE 2 - PUMP INSTALLATION - CONTINUED
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ACCUMULATORS

ACCUMULATORS

DESCRIPTION AND LOCATION

The accumulators are long, heavy metal cylinders with
{wo removable ends or heads.

The accumulators are mounted together on the side of
the frame near the hydraulic tank.

OPERATION

The accumulators store energy; oil under pressure. They
serve several distinct functions in this application.

1. They act as a ready source of pressurized oil to the
system, inctuding a reserve in the case of restricted or
inadequate flow from the supplying pumps.

2. They also aliow the system to maintain a8 more con-
stant pressure by absorbing high or iow pressure surges.

The accumulator used opsrates on the sliding piston
principle. One end is precharged (pressurized) with dry
nitrogen gas. The other end is plumbed directly into the
system supply lines. A sliding multi-ringed piston sepa-
rates the oil from the gas charge.

With no oil in the fluid end, the precharged gas end
holds the piston against the fluid end cap. As pressur-
ized oil enters the fluid end, it causes the piston to move,
compressing the gas. As oil is removed to assist in
meeting the system flow demands, the compressed gas
moves the piston back down the cylinder. In this accu-
muiator the pressure in the hydraulic and gas sides are
always equal.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

1. Inspect the accumulator cylinders and connecting
hardware for evidence of leakage, damage, or wear.

NOTE: Worn piston seals may allow the gas to enter
the hydraulic oil in the system. The addition of this gas
to the oil would adversely affect system operation (pos-
sibly inciuding spotty or uneven system performance
and “spongy” or unsteady operation) similar to opera-
tion with air ar other gases in the system. If gas does
transfer, it is important to properly “bleed” all entrapped
contaminants from the oil prior to placing the fruck into
service.

PRECHARGING THE ACCUMULATOR (Figures 1
and 2)

The accumulators should be precharged as follows:

IMPORTANT: The supply cylinder must be of the type
that vaporizes the nitrogen when it is withdrawn. Do not
charge with liquid nifrogen or any other gas.

1. Park the truck in a SAFE POSITION. It must be se-
cured by means other than the friction and park brake
systems.

Repair or replace as required. KEY 12527
1.| PRESSURE GAUGE
2. Check the precharge pressure level of the gas in the § :?;*E”:SESSESSSEYF”T'NGS
gas end of the accumulator as outlined in the proce- -
dure entitled Precharging the Accumuiator in these in- g‘ 2223;?1{?'?020 NITROGEN BOTTLE
structions to the pressure defined in the system test 5: ACCUMULATOR GAS VALVE
procedures in Section § - Hydraulic System in this 7 [ SWIVEL NUT
manual. 8. GAS CHECK STEM
| 6. BLEEDER VALVE
Recharge as instructed. Frequent recharging indicates
the need to service the unit (replace the seals). FiGURE 1 - ACCUMULATOR PRECHARGING
EQUIPMENT
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2. Drain all hydrautic pressure from each of the accu-
muslators by puliing all valves and holding untii indica-
tions thal all pressure is released are noted (typicalty
the “noise” of the released pressurized oil stops). Re-
lease the valve(s).

Never loosen any line or begin any activity without
first releasing all pressure from the system.

3. Verify that the accumulator end caps are installed
flush with the body and the gas vaive is secured tightly.

4. Remove the gas valve guard (14) and cap (11).

5. Turn the gas chuck stem or “T" handle {on the charg-
ing assembly) completely out (counter-clockwise).

NOTES:

1. The equipment required for checking or changing
system pressure is contained in Figure 1.

2. It is strongly recommended that a regufator be in-
stalfed on the high pressure nitrogen bottle that is used
as a supply source. The regulator should be adjusted
to release maximum pressure only slightly above that
required by the component or system being charged.

6. Install the gas chuck swivel nut onto the gas vaive
and, using a suitable wrench, torgue to 10 to 15 in-lb.
(1.1 to 1.7 Nm).

Do not loop or twist the hose as it will stiffen when
gas pressure is released from the nitrogen bottle,

7. Close the bleeder screw on the charge equipment.

8. Turn the gas chuck “T" handle clockwise until it
reaches end of travel. This will depress the core in the
accumulator gas valve.

9. Read the pressure indicated on the pressure gauge.

a. i the pressure is less than that listed in the ap-
propriate test procedure, open the nitrogen bottle con-
trol valve slightly and allow the accumuiatorto fill slowly.
Shut off the valve when the gauge indicates the desired
pressure.

b. If the pressure is greater than that listed in the
appropriate test procedure, open the bleeder valve on
the charging equipment {typicaily below the gauge and
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opposite the gas valve) stightly, for a brief moment, then
close to release the extra pressure.

Escaping nitrogen may be cold enough to cause
personal injury if it comes into contact with the skin.
Care must be taken to avoid direct contact between
the gas and any part of the body.

Do not attempt to reduce accumulator precharge
pressure by directly depressing the valve core, as
high pressure may rupture the rubber valve seat.

Instead, use the charging assembly, and use the
bleeder screw.

NQTE: If large quantities of nitrogen are added or re-
moved from the accumulator during this process, it is
recommended that the accumulator temperature be al-
fowed to stabilize prior to taking final pressure measure-
ments. This may be done by allowing the system to set
idle 10 to 18 minutes after adding or removing gas.

10. When charging is complete, turn the “T” handle
completely out {(counter-clockwise) until it reaches the
stop. Open the bleeder valve to allow entrapped pres-
sure to escape.

11. Loosen the swivel nut and remove the assembly.
Hold the gas valve to prevent it from coming ioose.

AWARNING

Neverloosen t swil nut from the gas valve with-
out first turning the “T” handle completely out and
opening the bleeder valve,

12. Install the cap {torque to 1010 15 in.-ib. (1.1t0 1.7
Nm) and gas valve guard.

NOTE: The procedures are similar for checking or re-
leasing the precharge pressure. The seals should be
replaced when a continuing change in the precharge
pressure is detected. As the pressure losses are ob-
served, begin a program of frequent checking as a guide
to how soon seal replacement must be made. In this
manner, maintenance can be planned ahead without
the need for any emergency repairs. Do not continue 1

operate a truck with leaky or damaged accurnulators.

13, Start the truck engine, allow the accumulators to
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ACCUMULATORS

recharge with hydraulic cil, and check system opera-
tion.

14. Remove the charging kit from the supply bottle, cap
and store each properly.

REMOVAL

The accumulators may be removed from the fruck as
follows:

1. Drain all hydraulic pressure from the accumulators
and entire system as outlined in system procedures in
Section 5 - Hydraulic System.

2. Drain ali gas precharge pressure as outlined in the
procedures in Maintenance and Adjustment.

3. Remove the precharging assembly from the accu-
mujator.

4, Unscrew the gas valve (part way) until gas begins to
escape through the safety hole drilled through the side
of the gas valve.

Escaping nitrogen may be cold enough to catuse
personal injury if it comes into contact with the skin.
Care must be taken to avoid direct contact between
the gas and any part of the body.

5. After all pressure is drained, remove the gas vaive.
6. Remove the hydraulic connection to the accumula-
tor. Cap all openings, and iabel each te aid in installa-

tion.

7. Remove the capscrews that secure the accumula-
tors to the mounting bracket.

8. Lift the accumuiator(s) clear of the mounting bracket.
NOTE: The threaded holes in the top end cap may be
used as a means of aftachment for lifting. An appropri-
ate sling around the body may also be used.
DISASSEMBLY (Figure 2)

The accumulator may be disassembled as follows:

1. Verify that the gas valve has been removed. If it is

still installed, verify that ali of the gas has been re-
leased as outlined in the procedures in Maintenance
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and Adjustment,

Deep vise marks, scratches, or distortions of the
outer tube may cause sfress concentrations in the
tube under high pressure. Such concentrations may
eventually cause component feakage or failure.

2. Set the accumulator horizontal and secure with a strap
wrench or vice, gripping over the hydraulic end cap.

3. Install capscrews in the threaded holes in the remov-
able gas end cap (11).

AWARNING
Always remove the gas cap, the end cap contain-
ing the gas charging valive, first.

4. Remove the cap by using a long bar and carefully
‘prying” on the capscrews installed for this purpose.

5. Inspect, then remove, the seal ring {(3) and back-up
ring (2) from the end cap.

6. Remove the hydraulic end cap (1) and rings (2 and
3) in a manner simifar to that used to remove the gas
end cap.

7. Remove the piston (5) by carefuily tapping on the oil
end with a wooden dowel as it is guided out of the body.
Extra care should be taken to prevent damage to the
piston or the seals on the threads.

IMPORTANT: Never try to remove the piston by apply-
ing compressed air to the opposite end.

8. inspect, then remove the T seals (8) from the piston

(5).

NOTE: To remove the seals from the piston (4), lift
the ring with a small, smooth screwdriver or similartool.
Move the tool around the piston several times while
using the other hand to work the ring off the piston.

INSPECTION AND REPAIR
The accumulator may be serviced as follows:

1. Thoroughly clean all metal parts in solvent and dry
with compressed air.

2. Clean the bore of the body (4) and piston (5) with a
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clean lintless cloth soaked in clean solvent.

NOTE: The bore and piston must be clean of any par-
ticles visible, or detectable to the touch.

3. Inspect the piston for evidence of cracks, burrs {es-
pecially around seal ring grooves), for damage. Repair
or replace as required,

4. Inspect the condition and check the operation of the
two check spring and ball assemblies (7 and 8, respec-
tively) on the piston assembiy.

5. Using a light, examine the body bore for scratches or
scoring. Inspect the end caps for damaged threads or
burrs on Q-ring grooves. Minor nicks, scratches or light
scoring of the body bore can be removed by using cro-
cus cloth. Dress the bore until all apparent imperfec-
tions have heen removed,

5. Inspect the seal rings. If damaged, determine the
cause and correct before proceeding. They should all
be replaced at each disassembly.

NOTE: The piston "rides” on the seal rings and does
not touch the accumulator bore.

ASSEMBLY
The accumulator may be assembled as follows:

1. Coat all seals and internal parts with clean hydraulic
fluid compatible with that used in the truck’s hydrautic
system.

2. Instali the T seals (8) on the piston (5).

NOTE: The rings may have to be stretched slightly to
install. Once instafled they should be aflowed to relax to
their original size for several minutes. This relaxation
can he quickened by cooling. However, make sure afl
moisture residue is removed prior to confinuing assem-
bly and that the seals are straight, not twisted.

3. install the piston assembly in the bore of the body
(1). The hollow side of the piston should be directed
toward the gas end,

NOTES:

1. The piston must go into the bore exactly square and
very slowly, as the seal ring will move if done sfowly, but
may be damaged if forced quickly, The piston wilf fit
snug. Do not fet the seal rings “drag” on the threads.
2. Use a hammer and a wooden dowel or block fo tap
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the piston into place until alf of piston is at least 2 inches
(50 mm) below the beginning of the honed bore. Keep
force against the piston while tapping the seals through
the bore chamfer, otherwise the piston wifl bounce back,
damaging the seals. Cover the port opening to keep
out dirt,

4. Install a seal ring (2) and back up ring (3) on the gas
end cap (11). Lubricate the seal ring with hydraulic oil.

Install onto the body and tighten untif the O-ring forms
a seal and “tightens”.

NOTES:

1. Exercise care not to “drag” the seal rings over the
threads when installing.

2. The cap should “bottom out” on the body. Be careful
not to over-tighten.

5. Install a new seal ring (2) and back-up ring (3) on the
hydraulic end cap (12) and install in 2 manner similar to
the gas end cap.

8. Install the gas valve (13).

8. Install the gas valve cover and guard (14).
INSTALLATION

The accumulators may be installed as foliows:

1. Position the accumulator in the mounting bracket.
NOTE: The threaded holes in the gas end cap may be
used as a means of attachment for liffing. An appropri-
ate sling around the body may also be used.

2. Install the mounting hardware.

3. Secure the unit in place with capscrews and wash-
ers.

4. Install the hydraulic connections to the accumulator.
5. Precharge the gas side of the accumulator as out-
lined in the instructions in the procedures in Mainte-
nance and Adjustment.

6. Install the gas valve cap.

7. Starl the truck engine and allow the systems to pres-
surize or charge normally. Inspect for evidence of leak

age or damage. :

8. Bleed all entrapped air or contamination from each
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of the systems as outlined in the procedures in Section
5 « Hydraulic System.

9. Test the system opsration as outline in the proce-
dures in Section 5 - Hydraulic System.

KEY

Hydraulic End Cap
Back-up Ring

End Cap Seal

Body

Piston Assembly
Piston T-Seal Rings
Check Valve Ball
Check Valve Spring
09. i Check Valve Screw
10. | instruction Plate
11.1Gas End Cap
12.]Capscrews
13.|Gas Valve
14.|Gas Valve Guard

55506

01.
02.
03.
04.
05.
06.
07.
08.
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FIGURE 2 - ACCUMULATOR ASSEMBLY
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UNIT RIG

STEERING ORBITAL VALVE
(HAND PUMP)

STEERING ORBITAL VALVE
(HAND PUMP)

DESCRIPTION AND LOCATION

The steering orbital valve is a cylindrical hydraulic de-
vice mounted on the fower end of the steering column
in front of the cab.

OPERATION

As the steering wheel is turned, the end of the steering
shafi turns a splined coupler located in the end of the
orbital valve. The turning of the coupler causes the
device to act like a pump and directs the flow of the
hydraulic fluid. The fluid flows to an amplifier where
the pressure is increased and directed along to the steer-
ing cylinders. The cylinders react to the pressure
changes encountered thereby turning the wheel in the
appropriate direction.

MAINTENANCE AND ADJUSTMENT
Pericdic maintenance should include the foliowing steps:

1. Inspect the unit for evidence of wear, ieakage, or
damage. Repair of replace as required.

2. Check the operation of the unit for evidence of bind-

ing or other improper operation. Repair or replace as
required.

REMOVAL

The steering orbital valve may be removed as follows:

1. Park the truck in a SAFE POSITION. It must be se-
cured by means other than the friction brake system.

2. Drain or relieve all pressure as outlined in the in-
structions in Section 5 - Hydraulic System before joos-
ening any lines,

Never foosen any pressurized lines or components.
Always drain or relieve all pressure first.

3. Disconnect the hydrautic lines from steering vaive,
making sure to note the routing and orientation of each.
Instail clean piugs and caps on all openings. Label each
to aid in instailation.
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4. Remove the sels of capscrews, washers, and
lockwashers from the valve mounting bracket.

5. Remove the capscrew, etc. securing the valve to the
end of the steering column, Remove the valve.

DISASSEMBLY (Figure 1)
The valve may be disassembled as foliows:

NOTE: Cleanliness is extremely important when re-
pairing a steering controf unit. Work in a clean area if
possible. Before disconnecting the lines, clean port area
of unit thoroughly. Use a wire brush to remove foreign
material and debris from around exterior joints of the
unit. Use a clean solvent, such as Stoddard, to clean
entire unit.

1, Ciamp the unit in vise, gerotor or meter end up. Clamp
lightly on the edges of the port face side (up to a maxi-
mum of 1 inch (25 mm). Use protective material on
vise jaws. Do no over tighten the jaws as this could
result in distortion of the housing.

2. Remove capscrews (1) from end cap (2).

3. Remove end cap (2).

4. Remove seal {3) from the gerotor or metering sec-
tion (4).

5. Remove gerotor (4). Be careful not to drop the star
like gear in the center.

6. Remove seal (3).

7. Remove the drive spacer assembly (5).

8. Remove drive (7).

9. Remove the housing from the vise.

10. Carefully remove the springs (27), anti-cavitation
retaining plug (28), and check ball (26) from the bolt
holes by tipping the housing (8).

11, Place the housing, gerotor end down, on a clean
soft cloth to protect surface finish.

12. Using a thin bladed screwdriver, carefuily pry the
retaining ring (19) from the groove. Be careful not to
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damage the ring groove.

13. Liftthe spodl and sleeve assembly up just farenough
to free the gland bushing from the housing. Remove
the seal assembly.

14. Remove the seals (15, 16, and 17) from the seal
gland bushing (18). '

15. Use a thin bladed screwdriver to pry dust seal {16)
from the seal gland bushing. Be careful not to damage
the bushing.

16. Remove the two bearing races (13) and the needle
thrust bearing (14) from spool and sleeve assembly.

13. Tip the housing onto the port face. Remove lhe
spool and control sleeve assembly (9) from the four-
teen hole end of housing.

NOTE: Avoid binding the spoof and sleeve in the hous-
ing. Rotate the spool and sieeve slowly while removing
it from the housing.

14, Push pin (11} from spool and sleeve assembly.

15. Remove centering springs (12) from spool {8) care-
fully by hand.

INSPECTION AND REPAIR
The unit may be serviced as follows:
1. Clean all mating surfaces.

2. Replace any parls that have scratches or burrs that
could cause leakage.

3. Clean all metal paris in clean solvent. Blow dry with
air. Do not wipe dry with cloth or paper towel because
fint or other matter can get into the hydraulic system
and cause damage. Do not use grit, or try to file or grind
steering control unit parts.

NOTE: Lubricate all seals (with exception of new quad
ring seal) with a clean petroleum jelly, such as Vaseline.
Do not use excessive lubricant on seals for meter sec-
tion. Replace all old seals with new seals whenever
unit is disassembled.

ASSEMBLY

The unit may be assembled as follows:

2 M1594

1. Assemble the spool and sleeve of the controi sieeve
assembly (9) carefully so that the centering spring slots
line up at the same end. Apply alight film of clean oiito
OD of spoot. Rotate the spool while sliding the paris
together. Because of close tolerances between the spool
and sleeve, do not force when rotating the parts together.
Be careful not to burr the spoo! and test for free rola-
fion. The spool should rotate smoothly in the sleeve
with finger tip force applied at the spline end.

2. Align {he spring slots of the spool and sieeve, then
stand the parts on a bench. nsert a spring installation
tool (Figure 2) through the spring slots of both ports.
Position the centering springs (12) (2 sets of 4 each) on
the bench so that the extended edge is down and the
center seclion is together. In this position, insert one
end of the entire spring set into the spring installation
tool, as shown in Figure 3. {f no ool is available, see
NOTE below for alternate instaliation instructions.

3. Compress the expanded end of the centering spring
set and push into the spool and sleeve assembly. Kesp
pressure on the spring ends when withdrawing instaila-
tion tool, push forward on the springs af the same time.

4. Center the spring set in the spring slots. Seat the
springs (12) down evenly and flush with the upper sur-
face of the spring and sleeve.

NOTE: Carefully follow these instructions when install-
ing center springs without the aid of a spring installation
tool.

a. Insert 1 centering spring, with the extended edge
down, in the spring slot of the spool (raise the spool
from the sleeve slightiy for more spring clearance).

b. Insert 1 centering spring opposite the spring lo-
cated in the slot of the spool, Make sure center section
of both springs are together, and that the extended edge
of the springs are down.

c. Push 1 set of 3 centering springs between the 2
springs in the spool, as shown in Figure 3.

d. Push remaining set of 3 centering springs oppo-
site the 4 centering springs in spool.

e. Push the spool into the sleeve until the springs
seat is flush the with top and sides of sleeve.

5. Install pin (11 through the spool and sleeve assem
bly until the pin becomes flush at both sides of sleeve.
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STEERING ORBITAL VALVE
(HAND PUMP)

KEY 55445

01,

Torx Capscrew

02,

E£nd Cap

03.

Seal

04,

Gerotor

05,

Spacer

08

Spacer Plate

07,

Drive

08,

Housing

09,

Control Sleeve

10 Control Spool

11.|Centering Pin

12 Centering Spring Kit

13] Baring Race

14| Needle Thrust Bearing
15)Seal (1.86 in (47.2 mm) 1D)
161 Seal (1 in. (25.4 mm) ID)
171Seal (1.46 in. (37.1 mm) ID)
181 Seal Gland Bushing

19} Retaining Ring

20] Check Ball Retainer

21} Check Ball

22 Check Ball Seat

23 Seal (0.30 in. (7.6 mm) ID)
24| Seal (0.36 in. (9.1 mm) ID)
25 Set Screw

264 Check Ball

27 Spring

28] Anti Cavitation Retaining Plug

O—Ring Groove

55445

FIGURE 1 - STEERING ORBITAL VALVE ASSEMBLY
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Tools required for disassembly and reassembly:

2 Screwdrivers (4" - 6" long, 1/8" flat blade)
1/2 * socket {12 point)

Breaker bar wrench

Torque wrench (90 foot pound capacity)
Plastic hammer or rubber hammer

Tru-Arc Retaining Ring Ratchet Pliers (S-6500)

The following tool isn't necessary for disassembly and reassembly, but is extremely heipful.

Spring installation
295 T 005
085

v
.

tool
A56 + 005
—s{ 44 L——- .25
= 6.5 +.12 5o i

L

Note: Break all sharp corners .015

13166 }

FIGURE 2 - DISASSEMBLY/ASSEMBLY TOCL

Extended
Edge of 7}
Centering }
Springs

13167

FIGURE 3 - SPRING INSTALLATION
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6. Position the spool and sleeve assembly so the splined
end of spool enters gerotor {meter) end of housing first.

Be extremely careful that the spool and sieeve don’t
tilt out of position while inserting in housing. Lu-
bricate the OD of the sleeve. Push parts gently into
place with slight rotation. Keep the pin horizontal.
Move the spool assembly entirely within the hous-
ing bore until the parts are flush at the meter end of
housing. Do not pull the spool assembly beyond
this point to prevent the cross pin from dropping
into the discharge groove of the housing. With the
spool assembly in this flush position, check for free
rotation within the housing by turning with light
finger force at the splined end.

7. Place housing (8) on a clean iint free cloth. install 2
bearing races (13} and the needle thrust bearing (14).

8. Install the dust seal (16). The smooth side of dus
seal must face down toward seal gland bushing.
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Part Face

Drive

Pin parallel
with Port Face

13168

Port Face Drive Meter (Gerotor)
" Star Valley

13169

FIGURE 4 - DRIVE INSTALLATION

9, Install the dry quad ring seal. Seat the seal in place
with your finger. Do nol use any seal that falls freely
into place.

10. Install 1-13/16 inch (46 mm) diameter O-ring {13)
seal.

11. Install seal gland bushing (18) over the spool end
with a twisting motion. Tap the bushing into the housing
with a rubber hammer. Make sure the bushing is flush
against the bearing race.

12. Using a True-Arc retaining ring ratchet pliers (S-
6500) or equivalent, install retaining ring {19) in the
hiousing. Afterinstalling the ring, tap slightly to properly
seal the ring in the groove.

13. Clamp the housing in a vise as before. Clamp lightly
on the edges of the mounting area. Do not over-tighten
the jaws. Install 4-3/4 in, (120 mm) diameter seals (3)
in the housing.

NOTE: Check to ensure that the spool and sleeve are
flush or slightly below the meter end of the housing.
Clean the upper surface of the housing by wiping with
the palm of clean hand. Clean each of the flat surfaces
of the meter end parts in a similar way when ready for
reassembly. Do not use a cloth or paper towel to clean
surfaces.

14. Rotate the spool and sleeve assembly until pin is
parallef with the port face as shown in Figure 4. Install
the drive, making sure to engage the drive with the pin.

FIGURE 5 - METER INSTALLATION

Drive (Marked)

- Star Valley
Centering Pin Meter {Gerotor)

13170
FIGURE 6 - METER HOUSING INSTALLATION

To assure proper alignment, mark cne of the two drive
tooth slots that are parallel with slot in the end of drive
as shown in Figure 6.

15. Install the wear plate (6).

16. Install the 2.9 inch (73 mm) diametier O-ring seal (3)
on the meter face.

17. With the seal side of meter down, install the meter
on the drive. If the star has a counterbore, install the
counterbore facing the end cap.

NOTE: The timing mark you make on the drive must
falf on the parallel line between any 2 meter star val-
leys. Note the parallel relationships of the reference
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lines A, B, C and D In Figures § and 6. Align the bolt
holes without disengaging the meter from the drive. Be
careful when adjusting the meter on the housing, as
excessive turning of the meter may disrupt the seal be-
tween the meter and the housing.

18. Install 2.9 inch (73 mm) diameter seal in meter.

19. Install end cap on meter and align the holes. Be
careful not to disrupt seal from the meter.

20. Install 7 dry capscrews in end cap. Pre-tighten screw
to 150 inch pounds (17 Nm), then torque screws to 225
to 275 inch pounds (25 10 30 Nm) as shown in Figure 7.

13558
FIGURE 7 - TORQUE SEQUENCE
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INSTALLATION
The steering orbital valve may be installed as follows:

1. Install the valve onto the end of the steering column.
Do not tighten the mounting capscrews.

2. Install the sets of capscrews, washers, and
lockwashers to secure the valve 1o the mounting bracket.
Again do not tighten the capscrews.

3. Turn the steering wheel back and forth several times
to aliow the components to seek alignment.

4, Tighten the capscrews instailed in steps 1 and 2.

5. Repeat step 3, again checking for binding. If noted,
loosen the capscrews and repeat steps 3 and 4.

6. Reconnect the hydraulic hoses to the capscrews as
removed.

7. Starl the engine and test the system operation as

outlined in the instructions in Section 5 - Hydraulic Sys-
tem.
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STEERING FLOW AMPLIFIER VALVE

DESCRIPTION AND LOCATION

The steering flow amplifier valve increases the amount
of flow of the hydraulic fluid in the steering system in
order to operate the steering cylinders and turn the
wheels of the truck. It is located on the frame in front of
the front axie behind the left wheel.

OPERATION

The control of the system is based on a principle of flow
amplification, in which a limited, or pilot, flow from the
steering control or orbital valve is used to control the
operation of a main control or amplifier valve that actu-
ally regulates system flow to the steering cylinders.

When the steering wheel is held stationary (considered
the neutral position whether the vehicle is traveling
straight or being controlled during a turn):

1. The supply of oil from the filters is routed across the
integral priority valve in the flow amplifier.

2. The directional valve remains in the centered posi-
tion. In this made, any pressure surges induced by road
conditions (e.g. when striking a hole in the road) are
absorbed by the integral shock valves in the flow ampli-
fier instead of being transmitted to the steering control
unit.

When the steering control valve is activated (by move-
ment of the steering wheel) to change the position of
the vehicle's front wheels:

1. A pressure signal is passed to the flow amplifier's
priority valve.

2. The priory valve shifts changing the path of the oil to
the steering controf unit.

3. The directional valve is then shifted, allowing the re-
quired flow to reach the pressure controlfamplifier valve
assembly. The amount and speed of the input signals
controls the magnitude of the spools’ movements. The
pilot and main flows are then merged and directed to
the appropriate ports in the steering cylinders.

Stopping movement of the steering wheel returns the
* valve to the previously outlined stationary position.

Amplification occurs in the pressure control/amplifier
valve. As the pressure in the chambers increase, flow
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is reguiated in an amount proportionate to the area of
the holes in the various portions of the speool.

The return cit is controlled by the directional valve. In
an overrun condition (in which the vehicle wheels try to
cause steering movements more severe than the
operator's inputs) the directional valve automatically
throttles the flow of this return oil to maintain stable
control of the cylinders.

Steering kick back is controlled by the sysiem require-
ment that the pressure in the pilot port chamber of the
pressure controlfamplifier valve must exceed that in the
main chambers for the movement of the valve.

As in the neutral or stationary mode, the shock valves
prevent pressure surges in the cylinders themselves.
Suction valve provisions are also incorporated to pre-
vent cavitation,

On some models, a separate counter pressure valve is
provided to ensure & constant proper charge to the suc-
tion vaives. On others, the normal back pressure in the
system handies this function.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance of the steering flow amplifier valve
should include:

1. Visually inspect the unit for leaks from the housing or
from the hoses.

2. Verify that the hydraulic oif is clean and of good quai-
ity.

3. Test the operation of the system as outlined in the
instructions in Section 5 - Hydraulic System.

REMOVAL

The steering flow amplifier valve may be removed as
follows:

1. Park the truck in a SAFE POSITION. It must be
secured by means other than the truck’s friction brake
system.

2. Release all hydraulic pressure from the system as
outlined in the system procedures in Section 5 - Hy-
draulic System.
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3. Disconnect all hoses, making sure to note their rout-
ing and position.

4. Cap or plug all open ports or fittings and keep them
as free from contaminants as possible.

5. Remove the capscrews securing the vaive to the
bracket.

6. Remove the valve from the bracket and move to a
suitable working environment. ‘

DISASSEMBLY (Figure 1)

NOTE: Mark the endplates in a dissimilar manner to
properly identify them later during assembly. Note their
orientation. Note the characteristics of the springs dur-
ing removal in order to identify them properly later dur-
ing assembly. Keep components of the subassemblies
separated from one another.

The steering flow amplifier valve may be disassembled
as follows:

NOTE: Cleaniiness is extremely important when work-
ing on any steering unit. Work in a clean area if pos-
sible. Before beginning disassembly thoroughly clean
the exterior of the valve and the repair area. Use a
wire brush and clean solvents to remove foreign mate-
rial and debris.

1. Clamp in a holding fixture or vice. Use protective
material on the jaws and do not over-tighten.

2. Remove the capscrews and washers holding the
flanges to the valve. Remove the flanges and the hose
adapters.

3. Remove the other hose fittings.

4, Unscrew the top middle piug (38). Then remove the
small spring, ball, piston, and large spring which form
the counter pressure valve assembly (39) on models so
equipped. Note the location and orientation of each as
they are removed.

5. Unscrew the other top plug (20). Unscrew the pres-
sure relief valve (19) and take out the washer (6).

6. Moving to the end cover near the PP-connection,
unscrew and remove the screws (11 and 13) and wash-
ers (12 and 14). Remove the end cover (15).

7. Remove the stop (23) and springs (29 and 30).
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8. Remove the spring (40).

9. Remove the plate (18) and 6 O-rings (1 and 2).

10, Remove the spring guide {24).

11. Moving to the end cover near the LS-connection,
unscrew and remove the screws (11 and 13) and wash-
ers (12 and 14).

12. Remove the end cover {15).

13. Remove the stops {23) and springs (29 and 28).
14. Remove the spring guide (24).

15. Remove the plate {17) and 4 O-rings (1 and 2).

16. Remove the spring guide (24).

17. Remove the directional spool (44) from the housing
(9.

18. Remove the amplifier spool {42} from the housing

(9).

19. Remove the priority valve spoal (43) from the hous-
ing (9).

20. Unscrew the orifice (36} in the LS-connection.

21. Pry the throttle check valves (10) out of each end of
the housing with a screwdriver.

22. While holding the directional spool (44) with a man-
drel, unscrew the orifice (37) from each end of the spool.

23. While holding the amplifier spool (42), carefully re-
move the spring ring (part of item 42) from the recess
with a small screwdriver.

NOTE: Avoid damage to the spring ring.

24, Carefully guide the spring ring back.

25. Gently press the pin out holding the plug in the end
of the spool.

26. Remove the plug and spring from inside the spool.

27. Using a mandrei in the pin hole, unscrew the check
valve. "

NOTE: Avoid damaging the spool surface,
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STEERING FLOW AMPLIFIER VALVE

28. Using a mandrel in the pin hole of the plug, unscrew
the orifice (35).

INSPECTION AND REPAIR

The disassembled components of the flow amplifier
valve may be serviced as follows:

1. Clean all parts carefully with low aromatic kerosene.
2. Replace all gaskets and sealing washers.

3. Inspect all other parts carefully for evidence of wear
or damage. Repair or replace as required.

ASSEMBLY
The flow amplifier valve may be assembled as follows:

1. Install the orifice (35) in the plug of the amplifier spool
{42). Torque to 45 +/- 10 in-Ib (6 +/- 1 Nm),

2. Install the check valve (10) in the spool. Torque to
175 +/- 25 in-1b (20 +/- 3 Nm). Remember to install the
. Q-ring (8).
3. Assemble the shock/suction valve as follows:
NOTE: [fitis necessary to disassemble the flow am-
plifier shock valve, a pre-set valve should be ordered
from Unit Rig.
a. Guide the spring with the cone into the housing.
b. install the adjustment scraw.
¢. Instali the spool.

d. install the spring.

e. Install the pilot valve with the O-ring. Torque to
175 +/- 45 in-ib (20 +/- 5 Nm).

f. Install the housing.
g. Install the spring.
h. Install the disc.

i. Install the locknut. Torgue to 135 +/- 20 in-Ib (15
' +/<2 Nm).

j. Contact Unit Rig for adjustment.
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Do not attempt to reassemble a shock valve. Im-
proper adjustment of the shock vaive could lead to
component damage.
4. The check valve may be assembled as follows:

a. Install the ball.

b. Install the spring and plug. Torque to 45 +/- 10
in-lb (5 +/-1 Nm}

5. The amplifier spool (42} may be assembled as fol-
lows:

a. Install the orifice into the plug. Torque to 45 +/-
10 in-ib. {56 +/- 1 Nm)},

b. Install the check valve (step 3). Torque to 175 +/
- 25 in-ib (10+/-3 Nm). '

¢. Install the inner spool in the correct position.
d. Guide the inner spool into place.
e. Install the pin.

f. Install the spring ring with the ring in the recess
end away from the pin holes.

g. Install the spring plug and pin at the other end.

h. Push the spring ring into position. Paosition the
ring in the recess end away from the pin holes.

6. Assemble the priority valve spool (43) as follows;
a. Install the throttle check valves.
b. Torque each to 90 +/- 25 in-Ib (10 +/- 3 Nm).

7. Assemble the directional spool assembly (44} as fol-
lows:

a. install the orifices (34).
b. Torque each to 45 +/- 10 in-lb (5 +/- 1 Nm).

8. Install the orifice and throttle check valves as fol-
lows:

a. Install the orifice {27} into the housing (9). Torque
to 45 +/- 10 in-b (5 +/- 1 Nm).
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KEY

1. O-ring

(2.1 O-ring

03.;O-ring

04.§ Q-ring

05.|Washer

06.[|Washer

071 O-ring

08.10-ring

09.|Housing

10 Check Valve

114Screw

12.{Spring Washer

13, Screw

14| Spring Washer

15/End Cover

16} End Cover

17| Plate

18| Plate

19.| Relief Valve

20.f Plug

21}Shock and Suction Valve
22| Stop

23| Slop

241 Spring Guide

251 Drive Screw

26 Nameplate

27| Qrifice

28.| Spring

29.| Spring

30.| Spring

31.Not Used

32.|Plug

33.\Washer

34 Orifice

35.] Qrifice

36.| Orifice

37.| Orifice

38| Piug

38.|Counter Pressure Vaive
{On Models so Equipped)
40.| Spring

41, Spring

42| Amplifier Spool Assembly
43 Priority Valve Spool Assembily
44| Directional Valve Spool Assembly
45jBlanking Plate
46]0-ring

47 |Capscrew

FIGURE 1 - STEERING FLOW AMPLIFIER VALVE
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STEERING FLOW AMPLIFIER VALVE

b. Install the orifice (36) into the LS connection.
Torque to 90 +/- 25 in-lb (10 +/- 3 Nim).

¢. Install the throttle check vaive into the PP con-
nection. Torque to 90 +/- 25 in-Ib (10 +/- 3 Nm).

9. Guide the shock vaive (21) with the O-ring in and
secure it by hand.

10. Assemble the pressure relief valve as follows:

a. Guide the adjustment screw, spring, and cone up
and into the carridge.

b. Screw the adjusting screw in far enough that the
hex key fully engages.

11, Drop the washer (6) in the hole in the top of the
housing (9) for the pressure relief valve.

12. Install the pressure relief valve assembly (19) in the
housing and torque to 265 +/- 25 in-ib (30 +/- 3 Nm).

13. Install the plug (20) with the washer (5). Torque to
530 +/- 45 in-Ib (60 +/- 5 Nm).

14. On models equipped with a counter pressure valve
{39):

a. Install the spring in the piston using Vaseline or
equivalent to hold in place. Then fit the assembled pis-
fon and spring in the housing.

b. Allow the ball to drop down.

¢. Install the spring in the plug with Vaseline.

15. Install the assembled plug and spring into the hous-
ing and torque to 220 +/- 25 in-lb (25 +/- 3 Nm). Re-
member to install the O-ring (4).

16. Install the directional (44) and priority valve spools
(43).

NOTE: Spring control must be placed in correct posi-
tion against LS-connection.

17. Install the spring on the priority vaive spool.

NOTE: The spring installs in end of the housing lo-
. cated next fo the LS-connection.

18. install the amplifier spool (42) into the housing. The
orifice must be placed in the end nearest the LS-con-
nection.
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19. Move to the PP-connection end of the housing and
install the spring with Vaseline on the amplifier spool.

20. install the spring guide (24) on the end of the direc-
tional spool (44) lubricated with Vaseline.

21. Install the large and small springs (29 and 28), lubri-
cated with Vaseline, on the end of the directional spool
(44).

22. If desired to assist in the assembly process, install
the guide screws inte the housing.

23. install the 4 large and 2 small O-rings into the plate
{18).

24. install the smaller stop in the recessed hole, which
covers the directional spool, in the endplate with
Vaseline.

25. Place plate {18) and endplate {16) in position.

26. Install the center screw (11) with lockwasher (12}.
Then fit the rest of the screws (13} and washers (14).
Torque the center screw to 710 +/- 90 in-Ib (80 +/- 10
Nm). Torque the rest of the screws to 220 +/- 45 in-lb
(26 +/- 5 Nm).

27. Move to the end of the housing next to the LS-con-
nection. Instafl the previously used guide screws, if
desired.

28. Install the spring guide {24) on end of the direc-
tional spool with Vaseline.

29. Install the large and small springs (29 and 28), lubri-
cated with Vaseline, on the end of the directional spool.

30. install the thicker stop for the priority valve spoo}
(43), lubricated with Vaseline, in the endplate cover.

31. Install the thinner stop for the directional spool with
Vaseline in the endplate cover.

32. Instali the 4 larger and 2 smaller O-rings in the plate
(17). Place the plate and endplate (15) in position.

33. Fit the large center screw (1) with lockwasher (12).
Then fit the rest of the screws (13) and washers (14).
Torque the center screw to 710 +/- 80 in-lb (80 +/- 10
Nm). Torque the rest of the screws to 220 +/- 45 in-Ib
{25 +/- 5 Nm).

34, Install the hose fittings, adapters, and flanges on
the valve.
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INSTALLATION

The assembled flow amplifier valve may be installed
as follows:

NOTE: It may be necessary to fit some of the hoses
prior to mounting the valve on the bracket,

1. Mount the valve to the bracket with the capscrews
and washers. Tighten evenly to the proper torque to
avoid component damage.

2. Install the hoses to the proper locations. Torque all
hoses as outlined in the information in Section 10 - Mis-
cellaneous.

3. Test and adjust the component's and system'’s op-
eration as outlined in the system’s procedure in Section
5 - Hydraulic System.
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STEERING CYLINDER

STEERING CYLINDER

DESCRIPTION AND LOCATION (Figure 2)

The steering cylinders are two-way hydraulic cylinders
mounted on the front axle. The base end of the cylinder
is attached to the front axle beam through a self-aligning
bushing assembly. The rod end is attached to the steer-
ing arm on the ends of the axle assembly with a separate
clevis assembly through a self-aligning bushing in the
steering arm.

NOTES:

1. Several different versions of the cylinder have been
built, each with internal improvements over its predeces-
sor. These are outlined in detail in this module. Be sure
to properly identify the version thatis being serviced and
review the updates available whenever servicing the in-
ternal components of any cylinder. Externally they all
appear the same,

2. Later versions of the system (and earlier trucks so
madified) used an expander or segmented pin assembly
to secure the base of the steering cylinder to the front
axle assembly.

OPERATION

Pressurized oll from the fltow amplifier valve enters the
steering cylinders through inlet ports at either the base or
the rod end. Fluid at the other end is routed back to the
steering manifold. The pressure differential on the sides
of the piston cause the cylinder to extend orretract. This
movement causes the required movementin the steering
arm assemblies.

For a detailed description of the steering system, refer to
the information in Section 5 - Hydraulic System.

For detailed information on the remainder of the steering
linkage components, refer to the information in Section 7
- Running Gear.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance should include the following steps:
1. Clean both cylinders, assoctated linkage, and hydrau-
lichoses. Inspect for wear, leakage and damage. Repair
ot replace as required.

2. Verify that all cylinder mounting components are in-

stalled and in good repair, and are properly lubricated.
Repair or replace as required,
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a. On trucks equipped with an expander pin, verify
that both of the capscrews securing the expanders are
properly torqued and that there is no evidence of rotaiion
or wear in the pin assembly or self aligning bushing bore.

(1) if either of the capscrews or the pin assem-
blies is found to be loose, the assembly should be disas-
sembled, inspected and repaired.

(2) Then the capscrews should be reinstalled and
torqued as outlined in the instructions in Instaliation in
this material.

b. On trucks equipped with the straight pins, verify
that the pins, nuts, and related hardware are properly
instalted and secured.

(1) There should be no evidence of rotation or
wear in the pin assembly or self-aligning bushing bore.

(2) if found, the assembly should be disas-
sembiled, inspected, repaired and then re-assembled as
outlined in the instructions for Installation in this material.

3. Bleed any air from the cylinders as follows:;

Since the truck engine must be running to perform
this adjustment, be sure the truck is parked in a SAFE
POSITION with the park brakes appropriately set
prior to beginning maintenance. Also be sure hever
to place yourself in a dangerous position near mov-
ing parts.

a. Start the engine and allow to fully charge the accu-
mulator system.

b. Rotate the steering wheel from the full right to the
full left positions and back untit the entire steering sys-
tem is free of air,

¢. Stop the engine.
REMOVAL (Figures 2 and 3)
The steering cylinders may be removed as follows:
1. Park the truck in a SAFE POSITION. it must be se-

cured by means other than the truck's friction brake sys-
tem.
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2. Release steering pressure as oullined in the proce-
dures in Section 5 - Hydraulic System.

NOTE: Use manual drain valve in the steering manifold
to verify that all pressure has been refeased,

The steering system is a high pressure system. Re-
lease all pressure before disconnecting any lines.

3. Disconnect the hydraulic hoses. Lahel each to ensure
proper installation. Install clean plugs In all openings.

4. Disconnect lubrication lines (if so equipped).

5. Support the cylinder so that it cannot move and will
altow for easy removal.

6. Remove the capscrews, hardened flatwashers, pin re-
tainer, grease seals, and pin from the clevis assembly on
the rod end of the cylinder.

7. Remove the pin assembly securing the cylinder base
to the axle as follows:

a. On trucks equipped with expander pin assemblies
(Figure 2} :

(1) Remove the capscrew (38}, flatwasher (37),
and retainer {36) securing the pin assembly (35).

(2) Remove the capscrew (24}, expander washer
(23), and expander sleeve (22) from the lower portion of
the pin assembly (35).

NOTE: !t may be necessary to waif until the pin is
removed fo remove the expander sleeve (22). If it does
not release and must waif to be removed, provide some
means of preventing its falling out and becoming dam-
aged.

(3) Loosen, but do notremove, upper capscrew
(24).

(4) Carefully move pin assembly to aflow the up-
per and lower expander sleeves (22) fo release, thenre-
move all of the pin assembly components.

(5) Remove the bearing spacer {21).

b. On trucks equipped with the straight pin/nut as-
sembly (Figure 3):
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(1) Remove the cotter pin (23}, hardened.
flatwashers (22), slotted nut (20).

(2) Remove the bearing spacers (21) and the
steering pin (19).

8. Remove the sleering cylinder(s).

DISASSEMBLY (Figures 1A, B, and C unless other-
wise indicated)

The steering cylinders may be disassembled as follows:
1. Clamp the body in a bench vise.

2. Remove the yoke from rod end as follows: (Figure 2,
this step only)

a. Loosen the capscrews (13) and locknuts (14) to
release the locking effect on the yoke assembly.

b. Using an appropriate wrench to keep the piston
rod from turning, slowly unscrew the yoke from the rod
assembly.

3. Remove the button head capscrews (21) and
lockwashers (22). "

4. Using a suitable tool, unscrew and remove the retainer
(6} from the end of the outer tube assembly (1).

5. Remove the bearing assembly {5} from the outer tube
assembly.

6. Remove piston and rod assembly from the outer tube
assembly.

7. Remove socket head capscrew (20) from the piston
nut (4).

8. Remove the piston nut (4) from the assembly.

9. Remove socket head capscrew (20) from the side of
the piston assembly.

10. Unscrew the piston (3) from the rod (2).

11. Inspect and remove all wear rings, seals, and back-
up rings from various components.

INSPECTION AND REPAIR

The disassembled cylinders may be serviced as foliows
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1. Clean alt metal components with clean solvent. Dry
with compressed air.

2. Inspect the components for excessive wear, scoring,
scraiches. Repair or replace as required.

Critical dimensions include: (84092A, C, E, and K cylin-
der components)
Cylinder bore {item 1): 6.000 +0.003/-0.000 inches
Piston OD (item 3): 5,975 +/- 0.001 inches
Piston rod OD (item 2): 3.495/3.4945 inches

3. Inspect the condition of the self-aligning bushing in the
end of the cuter body tube. if required it may be replaced
as follows: (Figures 2 or 3, Section C-C)

&. Remove the internal retaining ring.

b. Remove the self-alighing bushing assembly by a
suitable means,

c. Inspect the condition of the bushing bore in the
outer tube assembly. It should be free of damage and in
good repair. Remove any burrs or nicks.

d. Install the new bushing assembly, securing with
internal snap ring,

4. Inspect the removed seals, wiper rings, etc. noting any
damage or abnormal appearances, [ffound, determine
the cause and correct prior to beginning the reassembly
process,

IMPORTANT: It is recommended that all seals and O-
rings be discarded and replaced with new components
during each assembly.

ASSEMBLY (Figures 1A, B, C, and D)

NOTE: There are four separate versions of the cylinder
assembly that are covered here.

1. P/N 84092A was the original configuration and is illus-
trated in Figure 1A.

2. P/N 84092C was an improved configuration and is ii-
lustrated in Figure 1B.

3. P/N 84092E (and eariier cylinders modified per UR
Engineering Bulletin EB1348 to this configuration) is a
further improved configuration and is iflustrated in Figure
1C.

4. P/N 84082K is a configuration with integrated seals
and a one-piece stuffing box. It is iflustrated in Figure
1D.

Always determine the configuration of the cylinder being
serviced and verify that the correct parts are available
before heginning assembly of the cylinder.
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The steering cylinders may be assembled as foliows:

1. Ciamp outer tube assembly (1) in vise in a manner not
to cause distortion or damage.

2. Lubricate all O-rings and seals with hydraulic oil com-
patible with that in the truck’s hydraulic system.

3. Replace the O-ring seal (17) between the piston {3}
and the piston rod (2).

4. Using the standard procedures for Installing Loctite,
cover the threads on the piston (3) and piston rod (2} with
Loctite 271 or equivalent. Assemble ihe two components
and torque to 1470 to 1770 ft-lb (1995 to 2400 Nm).

5. Using Loctite 242 or equivalent, install the bronze plug
(19) and the socket-head capscrew (20) into the side of
the piston (3) to secure on the piston rod (2). Torque to
21 to 25 ft-lb {28 to 34 Nm).

6. Using Loctite 271, Install the piston nut (4) onto the
piston assembly. TTorgue to 300 fi-lb (405 Nm), minimum.

7. Using Loctite 242 or equivalent, install the socket-head
capscrew {20) into the top of the piston nut (4) to secure
the nut on the piston. Torque to 21 to 25 ft-1b (28 to 34
Nm).

8. Install piston wear rings {14) and seal and seal ex-
pander (15 and 16) onto the piston (3}.

NOTE: The seai expander is not used with the 89052K
configuration.

9. Install the rod wear ring {7}, U cup seal {9}, and back-
up ring (10} into the |1D of the bearing assembly (5).

NOTE: On P/N 84092E and P/N 84092K cylinders (Fig-
ures 1C and 1D):

1. Make sure to install item 9 and not item 8. They ap-
pear similar, but are different. The seal will not function
properiy if they are installed in the wrong groove.

2. It is extremely important to have the lip of the seal (9)
toward the inside of the cylinder.

10. Instalt the O-ring {11} and back-up ring (12} into the
groove in the OD of the bearing.

11. Lubricate the cylinder bore and the outside of the
piston and bearing assemblies with hydraulic oil compat-
ible with that in the truck’s hydraulic system.

12. Using a seal compressar or other suitable teol and
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KEY 84092A

g1,

Outer Tube Assembly

gz.

Piston Rod

03.

Piston

04.

Piston Nut

05.

Beatring

06,

Retainer

07.

Wear Ring

08.

Wear Ring

00.

U-cup Seal

10.

Back-up Ring

11,

O-tring

12,

Back-up Ring

13.

Rod Wiper

14,

Wear Ring

16.

Teflon Piston Seal

16.

Seal Expander

17.

Q-1ing

18.

Nylon Plug

19

Bronze Plug

20,

Socket Head Capscrew

21.

Button Head Capscrew

22.

Lockwasher

FIGURE 1A - STEERING CYLINDER ASSEMBLY (PART NUMBER 840924}
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\

KEY a40822C

01. | Outer Tube Assembly
02. | PistonRod

03. { Piston
04. i Piston Nut
05. | Bearing
06. | Retainer
07. | WearRing
08. | NotUsed
09. | U-cup Seal
10. | Back-up Ring
P4 11. | O-ting
Mg 12. | Back-up Ring
13. | Rod Wiper
\7\® 14. | WearRing
15. | Teflon Piston Seal
16. | Seal Expander

| 17. | O+ing
18. | Nyion Plug
\Lg"“ 19. | Bronze Plug
11 20. | Socket Head Capscrew
\ E 21. | Button Head Capscrew

22. | Lockwasher

FIGURE 1B - STEERING CYLINDER ASSEMBLY (PART NUMBER 84092C)
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KEY 84092E
01.1 Outer Tube Assembly
02. | Piston Rod
03. | Piston
04. | Piston Nut
05. 1 Bearing
08. | Retainer
07. 1 WearRing
08. 1 Secondary Wiper
09.1 U-cup Seal
10. | Back-up Ring
11. 1 O+ing
12. | Back-up Ring
13. | Wiper Scraper
14. | Wear Ring
15. | Teflon Piston Seal

16. 1 Seal Expander

17. | Q-ring

18. | Nylon Plug

18. | Bronze Plug

20. | Socket Head capscrew
21. | Button Head Capscrew
22.| Lockwasher

FIGURE 1C - STEERING CYLINDER ASSEMBLY (PART NUMBER 84092E)
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UNITRIG STEERING CYLINDER

KEY 84092E

Outer Tube Assembly
Piston Rod

Pision

Piston Nut

Bearing

MNot Used

Wear Ring
Secondary Wiper
U-cup Seal

Back-up Ring

O-ring

Back-up Ring

Wiper Scraper
Wear Ring

Teflon Piston Seal
Not Used

O-ring

Nylon Plug

Bronze Plug

Socket Head capscrew
Bution Head Capscrew
Lockwasher

FIGURE 1D - STEERING CYLINDER ASSEMBLY (PART NUMBER 84092K)
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exercising care not to damage the seals on the threads
or other components, carefully install the piston/rod as-
sembly into the lube.

13. Install the secondary wiper seal (8) and wiper scraper
seal (13} in the 1D of the retainer (5 or 6).

NOTES:

1. This instruction is predorminately for P/N 84092E and
F/N 84092K cylinders (Figures 1C and 1D}, Earlier con-
figurations are instalfed as shown in Figures 1A and B.
2. On the P/N 84092E and F/N 84092K cylinders (Fig-
ures 1C and 1D)

a. Make sure to install item 8 and not item 9. They
appear similar, but are different, The seal will not func-
tion properly ifthey are instailed in the wrong groove.

3. Itis extremely important fo have the lip of the second-
ary wiper seal (8) toward the outside of the eylinder.

4. Install the wiper scraper (13) flush with the edge of the
retainer (5 or 6). Do not install into the bottom of the
groove.

14. Instali the nylon plug into the OD of the retainer (5 or
6).

15. Install the boot assembly (20, 21, and 22) on the
cylinder rod {Figure 2).

16. Install the retainer {6) onto the outer tube assembly,
tightening until secure. Secure with the button head
capscrews {21) and lockwashers (22). Torqueto 8to 12
ft-Ib {10 to 16 Nm).

NOTE: This is not used with the 84092K configuration.

17. Install the yoke assembly on the rod end as follows:
(Figure 2)

a. Using an appropriate wrench to keep the piston
rod from turning, stowly screw the ycke onto the rod as-
sembly as far as possible.

b. Install and tighten the capscrews {13) and lock-
nuts (14} to secure the locking effect on the yoke assem-
biy.

INSTALLATION (Figures 2and 3)
The steering cylinders may be installed as follows:
1. Instalf the cylinder onio the axle with the bearing spac-

ers above and below. Secure in position to allow proper
pin instaliation.
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2. Secure the base of the steering cylinder to the axle
mounts as follows:

a. On trucks equipped with expander pin assembly
(Figure 2):

{1) Lubricate the pin (19} and the expander sleeves
(22) with bearing grease to ease installation.

{2) Insert the pin portion of the pin assembly (19)
into the bore. '

(3) Install the expander sleeves (22} {properly
oriented) into the bores angd onto the pin.

{4) Install the special expander washers (23) and
capscrews (24} onto the upper and lower ends of the pin.
Hand tighten each only at this time.

(5) Torque the upper and lower capscrew assem-
blies in 50 ft-ib (68 Nm) increments to a final torque of
370 fi-Ib (500 Nm), This is necessary tc maintain an
equal clearance between the washers (23) and the mount-
ing lugs on both ends of the pin assembly.

IMPORTANT:

1. The expander washers {23) should never come in cor.
fact with the pivot lug. If this does occur, loosen both of
the capscrews and repeat the tightening sequence from
step (4).

2. If either of the expander washers (23} comes in con-
tact with the lug, the system is out of specification or an
incorrect sleeve or component is being used.

NOTE: A 36 mm socket will be required to tighten the
M24 capscrews.

b. On trucks equipped with conventional pin/nut as-
sembly {Figure 3):

(1) Secure the cylinder assembly to the axle with
the steering pin {19), hardened flatwasher (22} and slot-
ted nut (20).

{2) Tighten the nut to secure, but not enough to
displace or bend the mounting arms on the axle.

(3) Secure with cotter pin {23) when complete.
3. Instali grease seals above and below the bushing.

4. Inspect the self-aligning bushing in the steering arm. If
worn or damaged, it may be replaced as follows:
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STEERING CYLINDER

UNIT RIG
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(3 7 DR aLEEHS?Néiuggsnﬁgns (PIN RETAINER)
SECMTED:B DR@ 19, 22, 23, 24 s C—C
MT4400
KEY MHAB86052
01.| SteeringArm 13.| Capscrew 25. | Grease Seal
02.| SteeringArm 14.| Locknut 26.| —28. Not Used
03.| Stud {Grade 8} 15.] Capscrew 29. | Pin Retainer
04.| Taper Nose Nut{Grade 8) 16.} Hardened Flatwasher 30.7 —34. NotUsed
05. | Steering Cylinder 7.1 Self-Aligning Bushing 35. | Expander Pin Assembly
06.| TieRecd 18.] Retaining Ring (Internal) {Includes items 19, 22, 23, and 24)
07.| Steering Yoke (LH Threads) 19,1 Expander Pin 36. | Expander Pin Retainer
(8. Steering Yoke (RH Threads) 20.] Not Used 37. | Flatwasher
09. | Steering Yoke 21.1 Bearing Spacer 38. | Capscrew
10. | Seif Aligning Bushing 22.] Expander Sleeve 40. | Boot
11. | Expander Pin 23.] Expander Washer 41. i Clamp, Hose
12.| Retaining Ring (internal) 24| Capscrew (Metric) 42. {Hose Clamp
FIGURE 2 - STEERING COMPONENT INSTALLATION ASSEMBLY — EXPANDER PIN CONFIGURATION
{(MHAB6052)
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SPINILE
(REF>

THREAD CLEVIS ON ROD
AS FAR AS POSSIBLE

LEFT SIDE OF TRUCK
VIEWED FRCM BOTTOM
SPINDLE (REF> :

MATING SURFACES TG BE
FREE {IF GREASE & DEBRIS
BEFORE ASSEMBLY

2 INCH (51 mm) EXPOSED STUD LENGTH.
APPLY LOCTITE 242 TO STUD
BEFORE INSTALLING INTO SPINDLE.

SEC A'—A

10

A83700

KEY AB3700A

1. | STEERING ARM 9. [SELF ALIGNING BUSHING 17. | SELF ALIGNING BUSHING

2. | NOT USED 10, PIN 18. [ RETAINING RING (INTERNAL)

3. | sTUD {GRADE 8) 11.]FIN RETAINER 19.| PIN

4. TAPER NOSE NUT {7 |RETAINING RING {INTERNAL)| 20.[SLOTTED NUT

5. | STEERING CYLINDER 13.] CAPSCREW 21.[ BEARING SPACER

6. | TIE ROD 14.] LOCKNUT 22 . [HARDENED FLATWASHER

7. | STEERING YOKE {R.H. THREADS){15.] CAPSCREW 23.[COTTER PIN

8. | STEERING YOKE {L.H. THREADS)|16.|HARDENED FLATWASHER 24.| GREASE SEAL

FIGURE 3 - STEERING COMPONENT INSTALLATION ASSEMBLY - STRAIGHT PIN/NUT CONFIGURATION

(AB3700)
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UNIT RIG STEERING CYLINDER

a. Remove the internal retaining ring.

b. Remove the self-aligning bushing assembly by a
suitable means.

c. Inspect the condition of the bushing bore in the
outer tube assembly. H should be free of damage and in
good repair. Remove any burrs or nicks,

d. Install the new bushing assembly, securing with
internal snap ring.

5. Install the yoke assembly on the steering arm as fol-
tows:

a. Install steering pin, securing with pin retainer.
Secure the retainer with capscrews and hardened
flatwashers.

b. Install the grease seals above and below the self-
aligning bushing.

6. Properly lubricate all steering components before use.

7. Connect all hydraulic hoses and fubrication lines (if so
equipped).

8. Bleed entrapped air as outlined under Maintenance
and Adjustment in this modute.

9. Check the entire system for leaks.

10. Check the front wheel toe-in adjustment as outlined
in the instructions in Section 7 - Running Gear in this
manuak

11. On trucks equipped with the expander pin assembly:

a. Recheck the upper and lower capscrew torque.
Retorque if required.

IMPORTANT: This retorque is an essential part of the
installation.

b. Instalt the pin retainer (36}, secured with capscrew
(38) and flatwasher {37) on the bottom of the pin assem-
bly. The retainer should be as close as possible to the
Capscrew.
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UNIT RIG

HYDRAULIC FILTERS

HYDRAULIC FILTERS

DESCRIPTION AND LOCATION
(Figure 1)

Several high pressure filters are included in the truck's
hydraulic systems to remove contamination and improve
the operation and service life of the system components,

1. Dump System - two filter assemblies (one on the
outtet supply from each section of the dump pump as-
sembly) and are located on the left side of the main
frame in front of the hydraulic tank.

2. Steering Systemn - single assembly {on the outlet sup-
ply from the steering pump assembly) located on the
left side of the main frame with the dump filters.

OPERATION

Pressurized cil from the pump assemblies enters the
filter intet and is routed through the inlet, into the center
of the element. After passing through the element, i
exits through the outlet port.

A relief or by-pass, valve is installed in each filter as-
sembly that limits the maximum differential pressure
through the element to 50 +/- 5 psi (345 +/- 35 kPa) in
conditions such as with cold oil or a plugged to over-
restrictive filter element.

A separate by-pass indicator is included that monitors
the differential pressure through the element and re-
ports it. Standard is a mechanical indicator that is “read”
on the exterior of the filter assembly head. Also avail-
able as an option is an electoral switch that operates a
cab mounted warning indicator systern. Both of these
systems are designed to activate when the differential
pressure through the element has reached a level which
soon will allow the by-pass valve to open.

TROUBLE SHOOTING

Continued operation of the filters with the differen-
tial indicators activated can allow unfiltered oil to
flow around the element and through the remain-
der of the system. This will result in damage to the
system and its components.

MAINTENANCE AND ADJUSTMENT
(Figure 1)

Periodic maintenance should inciude the following:

1. Inspect the filter assemblies, connections, and hoses
for leakage or damage. Repair or replace as required.

NOTES:

1. The fiters do not normally require special attention
between servicing intervals except for periodic monitor-
ing of the differential warning devices.

2. If external leakage is noted, replace the seals at the
location of the leak. For bowl! seal leaks, repface the O-
ring (7) and back-up ring (8), with the back-up ring (8)
as shown in the illustration,

3. If the leakage persists, check the sealing surfaces for
scratches or cracks. Replace any damaged or defec-
tive components.

2. With the hydraulic oil at operating temperature (e.g.
greater than 120° F (498° C)} and all controls in their
“neutral” position (e.g. steering and brakes released,
Dump Controller lever in “Float" position).

a. Check the position of the mechanical indicator.
Depress the red indicator button if extended.

b. Start the engine.
¢. Accelerate the engine to rated speed and hold.

d. Verify that:

PROBLEM

POSSIBLE CAUSES

CORRECTIVE ACTION

Excess bypassing of ol Oil cold

Ol will bypass more at Ilow
temperature. Check when at normal
operating temperatures.

Element plugged or damaged

Repair or replace as required.

04/20/9%
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UNIT RIG

HYDRAULIC FILTERS

{1) On filters equipped with the mechanical in-
dicators, the indicator remains in the depressed state.

{2} On filters equipped with the electrical indi-
cators, the indicator light remains off.

NOTE: These indicafors are designed to show that
the differential pressure through the element has reached
a level that has or will soon allow the oil fo by-pass the
filtering medium and nof properly fifter the impurities.

e. Slow the engine to low idle speed and stop.
CHANGING THE FILTER ELEMENT
The filter elements may be changed as follows:

1. Park the truck in a SAFE POSITION. It must be
secured by means other than the fruck’s friction brake
system.

2. Drain all hydraulic pressure from the truck's accumu-
lators and release the pressure in the hydraulic reser-
voir as outiined in the instruction for operating those
systems.

Failure to release all stored pressure in the system
before beginning to service the filter assembly could

result in explosive loss of fluid, damage to the
equipment, and possible personal injury.

The oil in the hydraulic system typically operates
at a high temperature. Exfra care should be taken
when draining this oil to avoid contact with the skin
or clothing.

3. Install a drain pan securely under the filter assembly
being serviced.

4. Open the filter bleed plug (2) 1-1/2 turns and allow
any entrapped pressure to escape.

5. Remove the drain plug (12), and allow the oil to drain
completely from the bowi (10).

6. Temporarily reinstall and tighten the drain plug (12)
+ and bleed plug (2). Do not over tighten.

7. Unscrew (counter-clockwise) the bowl (10) from the
head assembly (3) and remove.

04/20/99

NOTE: It may be necessary to use a correct size
wrench on the hexagon at the base of the filter bow!
{10) to ioosen the bowl initially.

8. Remove the element (9) and seal rings {7 and 8).

9. Carefully inspect the surface for visible contamina-
tion or damage. Normally no contamination or particles
should be seen, but if there are some present it may be
an early warning of system component breakdown and
can indicate potential failures.

10. Discard the filter element (9) and its seal rings (7
and 8). The filter element is not cleanable. Any at-
tempt to clean the element can result in degradation of
the filtering medium and allow contaminated fiuid to flow
through the filter element.

Do not attempt to clean or re-use any element or
seal.

11. Inspect and remove all remaining C-rings and back-
up rings including those on the plugs.

12. Clean the bowl (10) and filter head assembly (3)
with clean solvent. inspect for evidence of wear, leak-
age, or damage. Repair or replace as required.

13. Lubricate all new O-rings, back-up rings, and threads
on the filter bowl (10) with clean hydraulic ©il of the
same specification of that in the truck’s hydraulic sys-
tem. Install alt of these seal rings in their proper posi-
tion as shown in the ilustration.

14. Lubricate ihe element O-ring with clean hydraulic
oil of the same specification of that in the truck’s hy-
draulic system. Install a new element (9} straight onto
the nipple in the head assembly (3}).

NOTE: While pushing up on the bottom of the element
with sufficient force, a definite slight sudden movernent
of the element should be felt as the seals properly “seat”
over the relief valve in the head assembly. If this is not
felt, check to make sure that the element is properly
seated.

IMPORTANT: Failure to seat will allow hydraulic fluid
to by-pass the filter element and not be adequately fil-
tered to assist in properly protecting the system and its
components,

15. Install the bowl {10) onto the head assembly (3).
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Screw the bowl onto the head assembly until it bottoms
out. Do not over tighten, as O-ring sealing is not im-
proved.

Do not use a pipe wrench, hammer or any tool other
than a suitable wrench to tighten the bowl! to the
head assembiy.

16. Install the drain plug (12) with a new O-ring (11).

17. Start the engine, and allow the hydraulic system to
operate and check for leaks.

18. If air is entrapped in the system, bleed as instructed
in Section 5 - Hydraulic System.

19, Once the hydraulic oil is again at operating tem-
peratures, verify the condition of the filter as outlined
previously in these instructions.

M1597

IMPORTANT: A contaminated system can quickly plug
a new filter elemnent, especially when equipped with silt
removal grade media. It may require one or two initial
element changes fo stabilize element life.

SERVICE

Normal service requirements other than the periodic
replacement of filter elements include the replacement
of leaky seals, or the repair of damaged components,
or connections.

NOTE: When replacing a mechanical indicator orelec-
trical differential pressure switch (4), new O-rings (5
and 6) should be installed and the switch tightened to a
final torque of 40 ft-ibs (54 Nm).
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DUMP CYLINDERS

DUMP CYLINDERS

DESCRIPTION AND LOCATION

The dump cylinders are two-stage, double-acting, hy-
drauiic cylinders. The cylinders are mounted with the
rod end attached to the frame and the base end to the
dump body.

OPERATION
The dump cylinders raise and lower the dump body.

The cylinders are positioned so that they lift the front of
the dump body, which pivots at the rear. The oil is di-
rected into and out of each cylinder through a pair of
ports on the piston rod {lower) end of the cylinder.

To raise the body (extend the cylinders), the hydraulic
oil is directed from the dump valve into the extend port
of each cyiinder. The oil moves up the center tube pres-
surizing the first and second stage pistons of each cyl-
inder, causing the cylinders to extend. The first and
second stages extend together until the first stage bot-

. toms out. The second stage then extends out from the

. first stage. The oil from the rod end of the cylinder
flows out through the retract lines in the center tubes,
exits through the retract port, and returns to the hydrau-
lic tank through the dump vaive.

In the lower or retraction cycle, the pressurized oil is
routed into the cylinders retract ports, up the center tube
passage to the rod end of the cylinders. The second
stage retracts first, foliowed by the first stage. The oil
from the base end of the cylinder exits through the ex-
tend port and to the tank through the dump valve.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps.

1. Clean each dump cylinder, especially any contami-
nation from the rod and cylinder tube.

2. Inspect for wear, leakage, or damage. Repair or re-
place as required.

3. Verify that the cylinder connections to the frame and
dump body are lubricated, secured properly, and free
of damage.

" 4. Ifthe cylinder seals are suspected of bypassing, the
by-pass flow may be measured as follows:
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a. With the dump body resting on the body pads,
park the truck in a SAFE POSITION. |t must be se-
cured by means other than the friction brake system.

b. Stop the engine and allow the system to release
all entrapped pressure. Verify that the Dump Controller
lever is in the Float position.

¢. Remove the hose from the extend port side of
the cylinder to be tested where it connects to the dump
valve.

d. Place the end of the hose in a clean empty con-
tainer.

e, Start the truck engine and once operating, accel-
erate to rated speed.

f. Move the Dump Controller lever to the Lower or
"Power Down" position and hold. Maintain for 30 sec-
onds.

g. Return the Dump Controller lever to the detented
Float position.

h. Meastire the fluid captured from the cylinder.

(1) For new cylinders, it should be iess than
cne-half gallon (1.9 liters).

(2) For used cylinders it should be less than
one and one-half gallons {5.7 liters).

NOTE: Fiows in excess of these levels (for 30 second
test) indicafe excessive seal by-pass is occurring and
service is recommended.

i. Reinstall the hose on cylinder.

i. Bleed entrapped air before returning to sertvice.

REMOVAL (Figure 2)

NOTE: It is recommended that the cylinders be re-
moved and serviced in pairs. Note the direction that the
extend and retract ports face on the cyfinder, so that the
cylinder will be instafled in the same position.

The dump cylinders may be removed as follows:

1, Park the truck in a SAFE POSITION. it must be
secured by means other than the friction brake system.
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2. Drain the system or relieve all pressure before loos-
ening any lines. Place the Dump Caontroller lever in the
Float position.

Neverloosen any pressurized lines or components,
Always drain the system, or relieve all pressure first.

3. Close the hydraulic fiuid supply valve at the hydrau-
lic tank. '

4. Disconnect the hydraulic lines from the cylinder. Label
each to ensure proper reassembly. Install clean caps
and piugs on all cpen fittings.

NOTE: The dump body may have to be blocked up
slightly to aflfow clearance for the dump cylinder to be
removed,

5. Secure the cylinder in place with the shipping brack-
ets, a chain, or equivalent.

6. Remove capscrew assembly (7, 8, and 9), upper plate
cap {6), and upper pivot pin {4).

7. Remaove capscrew assembly (7, 8, and 9), lower plate
cap (6}, pin (4), and spacers (5).

NOTE: /t may be necessary to use a puller.

8. Remove the cylinder.

during removal,

DISASSEMBLY (Figure 1)

The cyfinder may be disassembled as follows:

1. Position the cylinder horizontally in a clean work area
of sufficient size to allow for easy access and disas-

sembly.

2. Remove lockwire (23) and drilled head capscrews
(21} securing the packing gland (22).

3. Remove the 1st and 2nd stage subassembly from
the body tube.

4. Remove the snap ring (4) in the groove on the 1st
stage rod.

2 M1619

5. Remove the retainer ring (5).

8. Install the assembly ring tool (not shown) in the snap
ring groove,

NOTE: The assembly ring (fool) is a device used to
“filt" the snap ring groove during the installation and re-
moval of the pistons. This ring creates a temporary
"smooth surface” with the cylinder hore, which aliows
the seals to pass over without damage. Failure to use
this tool could allow the piston seals to expand in the
groove and the cylinder to “seize”,

1. A metal version has been madse by modifying a snap
or retaining ring of the proper external dimensions, by
machining the internal diameter to the internal diameter
of the cylinder bore.

2. A alternative method that has been successfully used
entails inserting a 2-377 size O-ring (either 90 duro buna
or pofyurethane) into the grove and coating liberaily with
an O-ring lubricant or equivalent.

7. Remove the lockwire and socket head capscrews
securing the piston assembly (10} to the 1st stage rod

(11).

8. Remove the piston assembly (10).

9. Remove the assembily ring (tool).

10. Remove the wear ring (6) and piston seat (7).

11. Remove the second stage rod assembly from first
stage.

12, Remove the rod seals (18, 19, and 20} from the first
stage assembily.

13. Remove the packing gland (22) from the first stage
rod (11).

14. Remove the wear rings {13}, rod seals (17 and 19),
and O-ring seal and back up ring (14 and 15} from the
packing gland.

15. Remove any remaining parts,

INSPECTION AND REPAIR

The cylinder may be serviced as follows:

1. Clean afl metal components with solvent {(especially

seat and ring grooves and other passages). inspect for:
scoring wear or damage. Repair or repiace as required.
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KEY 80052E

01.|Body

02.|Socket Head Capscrew

03.|Hardened Fiatwasher

04.1Snap Ring

A 05.1Retaining Ring

06.1Piston Wear Ring

r 07.|Piston Seal '

’ 08.|Piston Seal

08.|Piston Wear Ring

L4 10.j Piston

11.11st Stage Rod Assembly

7 12.12nd Stage Rod Assembly

N N 13/Rod Wear Ring

14.10-ring

15.|Back-up Ring

N 16.|Rod Wear Ring

17 |Rod Seal

N 18 18.|Raod Seal

A 3 19.|Rod Seal

N 20]Rod Seal

N d % s 21 |Drilled Head Capscrew
22.1Packing Gland

23.| Safety Wire
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Y
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FIGURE 1 - DUMP CYLINDER
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2. inspect ali seals and wear rings for evidence of dam-
age, then discard.

3. Inspect ali threaded components for evidence of dam-
age. Repair or replace as required.

4. Inspect the mounting bushings and retainers for evi-
dence of wear or damage. Repair or replace as re-
quired.

ASSEMBLY (Figure 1)

IMPORTANT: Itis recommended that all gasket seals
be replaced each time the cylinder is disassembled.

NOTE: Prior to assembly coat each surface and/or
seal with hydraulic oif compatible with that in the sys-
tem in which it will operate.
The cylinder may be assembled as follows:
1. Assemble the packing gland:

a. Instal the O-ring seal {14) with back-up ring (15}.

b. Install the rod seals (17 and 18) with the sealing
lips outward (to act as wiper rings).

¢. install the wear rings (13).

d. Lube the seals and wear rings in the packing gland
and the end of the first stage rod {11) with hydrautic oil,
or lubricant mixture compatible with the oil to be used
in the unit's hydraulic system.

2. install the packing gland {22) on the first stage rod
{11). Slide on several inches {mm) past the end.

NOTE: The gland should not bind on the rod in any
position.

3. Assemble the first stage rod assembly as follows:
a. Install the rod seals (20) in the rod assembly.
b. Install the rod seal {18).

¢. install the rod seal (18) with the sealing lips out-
ward to act as a wiper ring.

d. Lube the seals and wear rings with hydraulic oil
or lubricant mixture compatible with the oil to be used
in the truck’s hydraulic system.
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4. Carefully install the second stage rod assembly into
the center of the first stage using care not to damage
the components.

5. Assemble the piston as follows:
a. Install the piston seal (7) on the piston (10).
b. Instail the wear ring (6).

¢. Install the assembly ring (discussed in Disassem-
bly} in the snap ring groove in the first stage rod.

d. Lube the seals and wear rings with the hydraulic
oil or lubricant mixture compatible with the oil to be used
in the truck's hydraulic system.

8. Install the piston assembly (10) onto the 1st stage
rod (11). Use the two of the socket head capscrews (2)
and hardened flatwashers (3) (inserted 180° apar) to
draw the piston (10) against the second stage rod (12).

NOTE: Use care not to allow the seals to bind during
assembly.

7. Remove the piston assembly ring from the first stage,
rod groove.

8. Install the remaining socket head capscrews/hard-
ened flatwashers. Torgque {o 280-280 fi-lbs (280-290
Nm} in stages of 100, 200 and 280-290 fi-lbs (135, 265,
and 380-390 Nm) using a criss-cross or “X" pattern.

9. Lockwire the socket head capscrews in pairs.
10. Install the retainer ring (5) against the piston.

11. Install the snap ring {4} in the groove in the first
sfage rod.

12. Lube the piston seals in the chamber on tube and
the piston seals and bearings and wear rings with the
hydraulic oil or fubricant mixture compatible with the oil
to be used in the truck’s hydraulic system.

13. Install the 1st and 2nd stage subassembly in the
body {1).

14, Install the drilled head capscrews {21) and hard-
ened flatwashers (3). Torque to 280-290 ft-lbs (380-
390 Nm} in stages of 100, 200, and 280-290 ft-lbs (135,
265, and 380-330 Nm) using a criss-cross or “X” pat-
tern. Lockwire in pairs when complete.
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DUMP CYLINDERS

15. If removed, install the seif aligning bushings (2, Fig-
ure 2) the upper and lower mounting positions and se-
cure with retainer rings (3, Figure 2).

186. If possible, proof test the cylinder to 3000 psi (20
000 kPa} as outlined in the instructions in Maintenance
and Adjustment in this module.

17. if the cylinder is not being installed immediately plug
all ports with push in split flange plugs or bolted cover
plates and coat bearings to prevent corrosion.

INSTALLATION (Figure 2)
The cylinder may be installed as follows:

1. Inspect the upper and lower mounting pins for evi-
dence of wear or damage. Repair or replace as re-
quired.

2. Inspect the upper and lower mounting brackets/bush-
ings for evidence of wear or damage. Repair or re-
place as reguired.

- 3. Secure the cylinder with a chain or other suitable
“means to prevent it from extending when lifted.

4. Lift the cylinder into position on the iower pivot pin
with the farger or extend port to rear and the fiat side of
the body toward the frame,

5. install the iower pin (4) with spacers (5) on each side.

Secure with the capscrews (7), lockwasher (8),
flatwasher (9), and plate cap {6).
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6. Remove the chain securing the cylinder retracted.
Extend the cylinder until the upper yoke is in position
between the dump body flanges. tnstall the pin (4) and
secure with capscrew {7), lockwasher (8), fiatwasher (9),
and cap plate (6).

7. Connect the hydraulic hoses.

8. Bleed the entrapped air from the cylinder as follows:

a. Start the truck and operate at low idle,

b. Move the Dump Controller lever to Lower and
hold for several seconds.

¢. Move the lever to Raise and allow the body to
lift.

d. Move lever to Lower, release and allow the body
to fioat down until it rests on the frame,

e. Repeat steps b through d in 2 ft (0.7 m) incre-
ments until all air is purged from the system,

f. Refill the hydraulic reservoir.

8. Test the operation of the dump system as outlined in
Section 5 - Hydraulic System.
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KEY  AB4148

01.

Bump Cylinder

02,

Seif Aligning Bushing

03.

internal Retaining Ring

04.

Pin

08,

Bearing Spacer

08.

Cap Plate

07

lCapscrew

08,

Lockwasher

09.

Flatwasher

10.

Nut *

11

JLocknut *

12,

Flatwasher *

13,

Stud *

14,

Clamp *

15.

Block *

* For shipment and maintenance
use only.

LARGER PORT

TO REAR

AB4 148

FIGURE 2 - DUMP CYLINDER INSTALLATION
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HYDRAULIC TANK

HYDRAULIC TANK

DESCRIPTION AND LOCATION

The hydraulic tank is the round, vertically mounted tank
motinted on the left side of the trucks main frame be-
tween the front and rear tires,

OPERATION

The hydraulic tank holds approximately 155 gailons (585
liters) of hydraulic cil. Glass plugs allow the relative
fluid tevel to be seen externally without removing any
covering. A separate pressurization system uses ex-
ternally provided air pressure to maintain a constant 10
psi (70 kPa) pressure as the fluid level in the tank
changes. A pressure regulator is installed to prevent
the build up of excessive pressure during normal op-
eration.

Filling of the tank is through a remote mounted central
service or quick fill assembly and passes the fluid
through either a separate filler assembly or the truck's
dump system filters before routing to the tank.

NOTE: The tank is grounded to the truck frame to add
additional safety and durability.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following:

1. Inspect the exterior of the tank for evidence of dam-
age of leakage. Repair or replace as required.

2. Inspect the mounts and brackets. They should be
secure and in general good repair. Adjust, repair, or
replace as required.

3. Inspect the cap on the fill ports. it should seal suffi-
ciently to prevent contamination from entering. Repair
or replace as required.

4, Inspect the inlet strainers on the fill port. 1t should be
free of contamination and in general good repair. Re-
pair or replace as required.

5. Inspect all inlet and outlet lines and ports. They should

be free of damage and in general good repair. Repair
\ or replace as required.

8. Periodically inspect the inside of the tank for evi-

dence of rust, dust, or other contamination. Flush the

tanks and clean as required if evidence of contamina-
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tion is found.

REMOVAL

The hydraulic tank may be removed as follows:

1. Empty the contents of the tank into the appropriate
cleaned containers. This may be accomplished by use
of a transfer pump or other suitable device. Plugs and/
or drain cocks are provided in the bottom of each tank
to allow for final draining.

IMPORTANT: Check the fluid level in the tank prior to
beginning the emptying procedure and make the appro-
priate provisions for the large volumes of fuel that will
be transferred.

2. Disconnect and cap or plug all lines attached to the
tank. Label ail hoses removed to assist in later
reconneclion. '

3. Disconnect all wires connected fo the tank.

4. Disconnect the ground strap.

5. Support the tank so the weight is removed from the
mounting brackets. Secure so thatit cannot move when
the brackets are released.

8. Remove all remaining capscrews, etc. securing the
straps around the tank. Separate the straps.

7. Remove the tank from the truck.

8. If necessary, remove the mounting bracket and strap
assembly from the main frame.

DISASSEMBLY

The tank assembly may be disassembled as follows:
1. Remove all fill ports and strainer assemblies.

2. Remove all clean-out port covers.

3. Remove all internal strainers, filters, and other mate-
rial.

INSPECTION AND REPAIR

The disassembled tank may be inspected as follows:
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1. Inspect all threads on ports or plugs for damage.
Repair or replace as required.

2. Inspect all exterior and interior surfaces for evidence
of corrosion, or damage. Clean, repair, or replace as
required.

3. Inspect all welds and mounting brackets for evidence
of damage. Repair or replace as required.

4. Inspect the mounted brackets for evidence of wear
or damage. Repair or replace as required.

5. Inspect the mounting pads for evidence of wear, dam-
age, and hardening or other deterioration, Replace as
required.

ASSEMBLY

The tank may be assembled as follows:

IMPORTANT: Always use new gasketls and gasket
sealer during assembly.

1. Verify that the internal surfaces and components are
free of contamination.

2. Install all switches, valves, and other miscellaneous
equipment removed.

3. Install the clean out port covers using care to tighten
and torgue all of the capscrews sequentially and evenly
in smalt stages to ensure proper sealing.

4. Install the inlet and outlet manifolds and attached
hardware.

NOTES:

1. Install the check valve assembly (5) in the return
manifold (4) with the slotted screws localed vertically.
2. Install the diffuser (9} in the return manifold with the
open area toward the outside of the tank.

3. Install the butterfly valve in the sucfion manifold as-
sembly with the external pivot mounted vertically at the
bottom.

4. Install both the suction and return manifolds (10 and
4) securely with the capscrews (2) and flatwashers (3}
folfowing the tightening sequence shown in the iliustra-
tion. The capscrews shown are to be tightened in this
sequence to torques of 8, then 15, and finally 23 ft-Ibs
(11, 20, and 31 Nm}.
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5. Instali the fill port/strainer assemblies and tighten.

sufficiently to form a firm seal. Verify that the rubber
seal material on the cover forms a good seal.

NOTE: Itis recommended that thread sealant be ap-
plied to afl pipe threads.

INSTALLATION
The hydraulic tank may be installed as follows:

1. If removed, install the brackets.and securing straps
on the frame mounts using the appropriate mounting
hardware.

NOTES:

1. It is generally considered easier to install the brack-
els, straps, and tank separately.

2. The tank saddle must be completely flush with the
mounting bracket saddle.

2. Separate the straps as required.

3. Lift the tank carefully and position on the straps. Verify
that the ports are properly criented. -

4. Move the straps around the tank and secure with the
capscrews and mounting hardware. Use self-locking
nuts fo secure.

NQTE: Tighten the capscrews sufficiently to secure
the tanks. Do not over-tighten, as damage to the tank
or straps may result.

5. Connect all wiring to the tank.

8. Connect all hoses removed from the tank.

7. Connect the ground strap making sute to make solid
connections at both ends.

8. Fill the tank with the appropriate filtered hydraulic oil
using the required filtering transfer device.

9. Test all systems as outlined in the instructions in Sec-
tion 5 - Hydraulic System.
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KEY A84163
01.! Hydraulic Tank 24.| Lockwasher 47 | Capscrew
02.; Capscrew 25.1 Nut 48.| Flatwasher
03.| Flatwasher 26.| Capscrew 49.1 Hose Assembly
04.! Return Manifold 27.1 Flatwasher | 50.1 Reducer Adapter
(5.} Check Valve insert 28.1 Switch Cover 51.1 Adapter Fitting
06.| Manifold Spacer 29.] Hose Assembly 52.| Adapter Fitting
07.] Flange Gasket 30.| Straight Adapter 53.| Adapter Fitting
08.} Pipe Nipple 31.| Check Valve 54.| Check Valve
09.] Return Diffuser 32.| Adapter Fitting 55.| Pipe Tee
10.] Suction Manifold 33.1 Air Pressure Regulator 56.| Straight Adapter
11.1 Butterfly Valve 34.} Nipple Adapter 57.1 Hose Assembily
12.| Manifold Spacer 35.] Reducer Bushing 58.1 Pipe Plug
13.| Suction Strainer 36.! Pipe Tee 59.| Adapter Fitting
14.| Vacuum Release Valve 37.] Automatic Drain Valve 60.| Hose Assembly
15.{ Liguid Level Sight Plug 38.| Hose Assembly 61.]| Plug
16.| Pipe Cap 39.| Not Used 62.| Pipe Nipple
17.1 Drain Cock 40.| Adapter Fitting 63.} Elbow
18.] Temperature Switch 41.| Adapter Fitting 64.| Adapter Fitting
19.1 Qil Level S8ensor 42.| Cushion Clamp 65.1 Filter Element
20.{ Pipe Plug 43.{ Capscrew 66. | Bushing
21.1 Tank Strap 44 | Nut 67.| Plug
22.| Neoprene Rubber 45 1 Lockwasher
23.} Flatwasher 46.} Clamp Support Assembly
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UNIT RIG

HYDHAUU‘C PUMP DRIVE ASSEMBLY

HYDRAULIC PUMP DRIVE ASSEMBLY

DESCRIPTION AND LOCATION

The hydraulic pump drive assembiy is the propeiler shaft
device mounted from the rear of the main traction altemator
to the hydraulic pump assembly. '

OPERATION

The assembly transfers the power required to operate
the hydraulic dump and steeting pump assembly from
the output shaft adapter on the rear of the main traction
alternator.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

1. Verify that all components are secure and ail mounting
bolts are tight.

2. Visually inspect that the universal joint bearings remain
lubricated as required to maintain smooth operation.
. Repair or replace as required.

3. Visually inspect the large pump mounting bracket,
especially the isolation mounting pads for guidance or
looseness, deterioration, or damage. Repair or replace
as required.

4. Verify that the proper dimension between the pump
bracket front surface (non pump mounting face) and the
face of the pump drive adapter (on the rear of the main
traction altemnator) is maintained. if not, adjust afl brackets
as outlined in the Installation instructions at the end of
this module.

5. Measure the verical distance between the horizontal
centerlines of the driveshaft’s front and rear bearings. It
should be 3/16 inch {4.6 mm). H not, adjust as outlined
in the Installation instructlions at the end of this module,

REMOVAL. (Figure 2)

The driveshaft may be removed from the unit (without
removing the pump) as follows:

1. Loosen (but do not remove) the capscrews and
hardened flaiwashers {15 and 17) securing the pump
- mounting bracket (8) to the pump platform (7).

2. Slide the pump assembly rearwards slowly (white still
supporting the driveshaft {4)) until the pump drive splines
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are clear of the driveshaft.

3. Remove the capscrews securing the driveshatt to the
alternator.

4. Remove the driveshaft and scavenger blower drive
sheave (if 0 equipped).

DISASSEMBLY (Figure 1)
The driveshaft may be disassembled as follows:

1. Remove the capscrews (6, Figure 2) securing the
splined slip yoke (5, Figure 2) to the driveshaft.

2. Remove the internal snap rings that secure the
individual bearing crosses on the universal joint to be
replaced.

3. Following normal shap safety practices and using the
appropriate presses, remove the bearing caps from the
shatt and yoke assemblies.

IMPORTANT: 1/t is recommended to support the
driveshaft components to prevent distortion during the
removal process. If the bearings are difficult to remove,
use extra care not to distort or damage the shaft
components.

4. Remave the center cross assembly.

INSPECTION AND REPAIR

The disassembled driveshaft may be inspected as
follows:

1. Clean all metal parts in solvent and dry with.
compressed air.

2. Inspect for evidence of wear, damage, or leakage.
Repair or replace as required,

NOTE: If the base shaft assembly is damaged, it
should be repaired, straightened, or replaced, then
rebalanced.

3. Review the removed bearing assemblies to determine
their probable cause of malfunctioning. if other than
normal wear over an extended period of time, repair or
replace other components as required.
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SEE HYDRAULIC

PUMP DRIVE ASSEMBLY
FOR U-BOLT KIT

AND END YOKE

01. | Yoke Flange
FIGURE 1 - DRIVESHAFT ASSEMBLY (84202A)

ASSEMBLY

The driveshaft may be assembied as follows:

1. Carefully remove the bearing cap assemblies from the
ends to be installed. Use extra care not to aliow the
bearing needles to become dislodged from their operating
position or contaminated.

- 2. Secure the remaining bearing caps to prevent their
unwanted separation from the cross assembly.

3. Foliowing normal shop safety practices and using the
appropriate presses, install the bearing caps into the shaft
or yoke assembly from the outside, pressing inward until
the caps are sufficiently inserted to clear the internal
retaining ring groove.

IMPORTANT: It is recommended to support the

driveshaft componenis to prevent distortion during the

installation process. If the bearings are difficult to install,
use extra care not to distort or damage the shaft
components. ' '
4, Secure the caps with the retaining rings provided.

5. Repeat steps 1 through 3 on the remaining bearing
cap assemblies. :

6. Install the splined slip yoke (5, Figure 2) to the
driveshaft, securing with capscrews (8, Figure 2). Tighten
to 32 to 27 ft.-bs. (43 to 50 Nm).

INSTALLATION

The driveshaft may be instalied as follows:

2 Mi621

1. Verify the following are smooth and free of knicks and
in general good repair.

a. Alternator shaft drive face and/or sheave mounting
surfaces on units equipped with a belt driven cooling
system air scavenger blower.

b. Flange end of driveshaft.
c. Splined end of driveshaft.
d. Pump drive spiines.

2. Grease the pump shaft and yoke spline to improve
installation ease.

3. Verify the lip seal (3) is installed in the pump bracket
(8).

4. install the flanged end on the driveshaft (with the
sheave, if 50 equipped) onto the alternator drive face on
the rotor shaft. Torque the capscrews to 32 to 37 ft-ibs
(43 to 50 Nm).

5. If not already done, loosen the 6apscrews {15) and
slide the pump assembly as far rearward on the platform
(7)as possible. ‘

-6. Slide the pump assembly forward and align the splines

on the pump with those on the driveshaft yoke.

7. Once aligned, gently sfide the pumps forward until the
pumps will not move. Then move the pumps rearward 3/
16 inch (4.6 mm}).

NOTE: When properly adfusted there should be
approximately 3/16 inch (4.6 mm) forward and 2-1/2 inch
(64 mm) aft adjustment,

8. Check the angle of the driveshatt relative to parallel
with the bottom of the ailternator and compare it to the
data in Table 1 (+/- 1/2°) and instructions outlined in Figure
1. '

TABLE 1 - DRIVESHAFT ALIGNMENT

MODEL ANGLE
MT3600B/3700B 1-1/2°
{with smaller steering pump)
MT3600B/3700B 2°
{with larger steering pump)
MT4400/260AC 2°

13872
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UNIT RIG HYDRAULIC PUMP DRIVE ASSEMBLY

17515 3e
e
5 7348/ (1e
: A
7 i LA
[
| E- 52 oo -
edh YR °e = [ 27{30)31)
_________ ¥ A 2
46)47 1 (SHEET &)
SEE TEXT FOR ANGLE
Ay
BOTTOM OF ALTERNATOR
KEY AB5186
01. | Double Dump Pump Assembly |- 18. | Capscrew 35. | Hose Clamp Bracket
02. | Steering Piston Pump 19. | Capscrew {Grade 8) 36. ] ClampHalves
03. | Seal 20. | Support Bracket 37. | Clamp Cap Plate
04. | Pump Driveshatt 21. 1 Capscrew 38. { Capscrew
05. | Siip Yoke 22. | Locknut 38. ] Clamp Halves or Clamp Plate Assy.
06. | Strap and Bolt Kit 23. | Rubber Mounting Block | 40. | Through ltem 44. - Not Used
07. | Pump Platform 24. | Bushing 45. | Driveline Guard
08. | Pump Bracket 25. | Mounting Washer 48. | Capscrew (Grade B)
09. | Pump Tail Support Bracket 26. | Hardened Flatwasher 47. | Flatwasher
10. | Locknut 27. | Hose Assembly 48. | O-ring
11. | Capscrew {Grade 8) 28..] Hose Assembly , 49. | Capscrew
12. | Capscrew (Grade 8) 29. | Hose Assembly 50. | Clamp Halves
113. | Lockwasher 30. | Flange Kit 51. | Locknut

14. | Capscrew (Grade 8) 31. | Flange Kit 52. | Capscrew
15. | Capscrew (Grade 8) 32, { (Cab)Mounting Washer | 53. | Upper Driveline Guard
16. | Capscrew 33. { NotUsed
17. J Hardened Flatwasher 34. | NotUsed

FIGURE 2 - HYDRAULIC PUNMP DRIVE ASSEMBLY (A85186, SHEET 1 OF 3) -
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USE REAR SLOTS WITH 56038 PUMP
PLATFORM SHOWN MOUNTED IN

FRONT SLDTS:ﬂ\

FRONT
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FIGURE 2 - HYDRAULIC PUMP DRIVE ASSEMBLY (A85186, SHEET 2 OF 3}
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UNIT RIG | HYDRAULIC PUMP DRIVE ASSEMBLY

@® 2 PLCS
‘ 38) 4 PLCS

OTOFO S

e e ]

5i0

HOSE SUPPORT ASSEMBLY

DUMP SYSTEM
HOSE (REF?

TO FRONT
SECTION OF
HOIST PUMP

TO REAR SECTION
OF HOIST PUMP

SUCTION PORTS ON
HYDRAUL IC TANK

FIGURE 2 - HYDRAULIC PUMP DRIVE ASSEMBLY (A85186, SHEET 3 OF 3)
NOTES: The use of an electronic or precision protractor
or equivalent is recommended to obtain this dimension.

9. Secure the pump assembly with the capscrews (15)
and hardened flatwashers (17).

10. Fill the grease cavily, using the grease fitting inside
_of the driveshaft U-joint.

NQTE: When properly installed, there should be

approximately 3/8 inch (9.5 mm) forward adjustment and
approximately 2-1/2 inches (64 mm) aft adjustment.
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UNIT RIG BRAKE MANIFOLD ASSEMBLY
BRAKE MANIFOLD ASSEMBLY
DESCRIPTION AND LOCATION 5. Low brake pressure switch - electric switch assembly

The brake manifold assembly Is a rectangular shaped
melal valve with several external poppets and muitiple
hose connections ports. Itis generally mounted inside
the hydraulic components box.

OPERATION

The brake manifold serves as a centralized assembly
to provide the following provisions:

1. Park brake solenoid valves

a. Park brake solenoid valve - dual coil, latching
type, electric solenoid valve that conirols the flow of
pressurized ol to the park brake system to allow the
brakes to be applied or released.

b. Park brake shut-off valve - electric solenoid/check
valve assembly that prevents the flow of cil to the sys-
- tem except when the solenoid is enetgized. The sys-
3m is wired to allow this only to occur when the opera-
wr is holding the Park Brake Switch in the Release po-
sition.

2. Load brake solenoid - electric soienoid valve car-
tridge that control the flow of pressurized oil 10 the load
brake system to allow the rear brake service calipers to
be applied or released.

3. Auto apply solenocid (optional) - electric solencid valve
cartridge that control the flow of pressurized oil to the
load brake system io cause the rear brake service cali-
pers to apply if the system supply pressure decreases
to less than a predetermined level.

4. Accumulator drains

a. Manual - cartridge assembly with either a manual
pull type valve assembly {spring loaded to the closed
position) or a needle type valve that provide a means
of manually releasing any pressure remaining in the
brake accumulator.

b. Automatic/Manual - on early production mani-
folds and trucks, there was an electric solenoid valve
cartridge assembly that controlled the flow of oil from
~he rear brake accumulator system to the tank caused
‘the rear (and thus the supply) accumulators to drain
each time the truck's Master Switch was turned Off. An
externally controlled manual drain provision was incor-
porated into this carlridge.
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that monitors the system supply pressure (accumulator
pressure) and causes a cab dash Low Brake Pressure
indicator to light.

6. Park brake pressure switch - electric switch assem-
bly that monitors the park brake system pressure and
causes a cab dash Park Brake indicator to light if the
pressure decreases to a level at which the park brake
calipers will apply.

7. Auto apply pressure switch — available electric switch
assembtly that monitors the brake system supply pres-
sure and causes a ¢ab dash auto apply solenoid to shift
and automatically apply the trucks rear service brakes
if the pressure decreases to the level that the park brakes
will apply.

8. Internal pressure reducing valve (if so equipped) ~a
cartridge assembly installed in an internal port designed
to limit the maximum pressure available to the park
brake system calipers.

There are a number of ports on the manifold including:
1. (AL) port - not used at this time.

2. Rear brake accumulator (RBA) port - outlet pressure
to the rear brake accumulator.

3. Supply brake accumulater (SBA) port - outlet pres-
sure to the supply brake accumulator.

4. Pressure (P) port - inlet pressure from the steering
manifold assembly.

5. Test station supply {TSS) port - outlet préssure to the
gauge monitoring the supply brake accumuiator pres-
sure. :

6. Front brake accumulator (FBA} port - outlet pressure
to the front brake accumulator.

7. Test station front (TSF) port - mounting port for the
quick disconnect fitting that monitors the pressure in
the front brake accumuliator,

8. Brake switch (BS) port - mounting port for the low
brake pressure switch.

9. Auto apply switch (AAS) port - mounting pori for the
optional auto apply pressure swiich.
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10. Park brake (PB) port - oullet pressure to the
wheelmotor mounted park brake assemblies.

11. Park brake swilch (PBS) port - mounting port for the
Park Brake Pressure switch.

12. Park brake supply (PBS) port - outlet pressure to
the gauge monitoring the pressure in the park brake
supply system.

13. Brake valve front (BVF) port - outlet port to the front
brake contro! section of the brake {controller) valve.

14. Pilot valve (PV) port - outlet pressure to the cab
mounted brake pilot valve assembly.

15. L.oad brake {LB) port - outlet pressure io the load
brake shuttle valve and the load brake application sys-
tem.

16. Pilot valve tank (PVT) port - return pressure from
the pilot valve assembly.

17. Brake valve tank (BVT) port - return pressure from
the brake (controller) valve assembly.

18. Drain (DR) port - outlet port from the manifold as-
sembly to the main hydraulic reservoir. The back pres-
sure of this flow is reduced by the operation of the ven-
turi assembly.

19. Brake accumulator drain {BAD) port - outlet ports
for the manifold mounted manual brake accumulator
drain valves to the main hydraulic system reservoir.

20. Auto apply (AA) port - outlet port to the optional
auto apply shuttle valve and remainder of the control
function.

21. Test station rear (TSR) port - mounting port for the
quick disconnect fitting that monitors the pressure in
the rear brake accumulator.

22, Brake valve rear (BVR) port - outlet port for the rear
brake control section of the brake {controller) valve.

Pressurized hydraulic oil from the steering manifoid
assembly enters the brake manifold through the “F” port.

The pressurized oil is routed to the three brake accu-
mulators, which are plumbed with check valves in the
manifold to maintain independence between the front
and rear brake systems. Spring loaded, normally closed,
drain valves are included to allow the front or rear brake
accumulator to be drained of hydraulic pressure during

2 M1678

maintenance. The supply accumulator drains through
either the front or rear drain system, depending upon
their release rales and pressures. '

NOTE: On early production manifolds and trucks, a
24 Vdo solenoid valve (with a manual drain provision)
was provided to drain the rear brake accumulator each
time the Master Switch was turned Off.

The low brake pressure switch monitors the pressure in
the brake supply accumulator, which will be equal fo
the front or rear brake accumulators (whichever is lower)
and causes a dash mounted indicator to light when the
pressure in this accumulator is less than 2100 psi (14
480 kPa).

If so equipped, the auto apply switch also monitors the
brake supply accumulator pressure. When it is less
than 1400 psi (9 655 kPa), the switch closes to supply
power to the auto apply solenoid, which opens and sup-
plies pressurized oil to the automatic brake application
system.

The load brake solenoid (controlled by a cab mounied
switch) controis the flow of oil to the load brake shuttle
valve and then on to the rear service brakes.

The park brake solenoid valve provides a flow of oil to
apply and release the wheelmotor mounted park brake
calipers. The park brake shut-off valve prevents the
fiow through the system except when the solenoid is
energized, typically when the Park Brake switch is in
the Release position.

The pressure regulator or reducing cartridge (if so
equipped) limits the maximum pressure available to
operate the park brake caliper assemblies, when this is
desired or required.

Detailed information on each of these systems is in-
cluded in the system information in Section § - Hydrau-
lic System.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance of the manifold should include
the following:

1. Inspect the valve for evidence of leakage or dam-
age. Repair or replace as required.

2. Test the operation of the functions of the manifoid as

outlined in the instructions for the dump, steering and
brake systems in Section 5 - Hydraulic System.
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UNIT RIG

BRAKE MANIFOLD ASSEMBLY

REMOVAL

The manifold may be removed from the truck as fol-
lows;

i. Park the truck in a SAFE POSITION. it must be
secured by means other than the truck’s friction brake
system.

2. Drain all pressure in the system as outlined in the
procedures on system operation and testing in Section
5 - Hydraulic System. This includes both the steering
and brake system accumulators.

Always release all hydrautic pressure in the system
before loosening or removing any hydraulic lines.

3. Disconnect all hydraulic fittings from the valve. Cap
or plug all openings. Label each to aid in installation.

4. Remove the capscrews that secure the valve to the
mounting bracket.

. Remove the valve.
DISASSEMBLY (Figures 1A and B)

NOTE: Figure 1A represents a brake manifold without
an internal park brake pressure regulator or reducing
valve that does. Figure 1B represents brake manifolds
that incorporate this function with an internal mounted
cartridge assembly.

The manifold may be disassembled as follows:

NOTE: During the disassembly and repair procedures,
it is always a recommended practice to carefully note
the specific installation and orientation of components
before and as they are removed lo aid in proper reas-
sembly.

1. Remove the load brake solenoid valve cartridge as-
sembly (3).

2. Remove check valve cartridge assemblies {4, 8, and
13).

2, Remove the needls or button manual drain valve
_urtridge assemblies (5 and 14).

4. Remove the park brake shut-off valve cartridge as-
sembly (6).
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5. Remove the park brake solenoid valve assembly (2).

6. Remove the O-ring plugs, using care to note the lo-
cation from which they were removed to aid in the reas-
sembly.

7. Remove the park brake reguiator or pressure reduc-
ing carridge (11. Figure 1B}, if so equipped.

8. Remove the plug valve or autc apply solenoid car-
tridge (if so equipped).

9. Remove the low brake pressure and park brake pres-
sure switches {not shown) and any other remaining hard-
ware,

INSPECTION AND REPAIR
The manifold components may be serviced as follows:

1. Inspect, then remove and discard all used O-rings
when new ones are included in the new seai kit. Evi-
dence of damage to the ring should be investigated for
cause as it may indicate problems in other areas. Itis
recommended that all O-rings and seals are replaced
each time removed 1o ensure proper valve sealing and
operation.

2. Clean all paris thoroughly with clean solvent and dry
with compressed air. Do not use rags or solvents that
will leave a residue.

3. Remove any indicated burrs or high spots from any
surfaces. Re-clean if required.

4. Inspect the valve body (1} and all other components
for evidence of wear or damage. Particular attention
should be paid to the bores, mating surfaces, and thread
areas. |f found to be significant the assembly must be
replaced. _

5. Test the operation of all solenoid vaives by carefully
applying 24 Vdc power and ground to the appropriate
coil leads. Repair or replace as required. Torque the
new coils to 4 to 6 #-Ibs. (5 - 8 Nm).

NOTE: Separate instructions on the duaf coil park brake
solenoid valve are contained in Section 5 - Hydraulic
System in this manual.

ASSEMBLY (Figure 1 unless listed otherwise)

The manifold may be assembled as follows:
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NOTE: SEAL KIT #9163B2 CONTAINS THE SEAL KITS
FOR EACH Df THE CARTRIIGE VALVES

SEE THE TNDIVIDUAL SERVICE PART DRAWINGS FOR
THE ACTUAL SEALS CONTAINED IN £ACH PORTION OF
THE KI1T.

1
¢ 10 G{
L S GPM ¥
b B3 13 GPM
TS g
A PES . (-.‘ 3

iz

RYY:

KEY 84767A

01,

Manifold Body

02,

Park Brake Solenoid Valve Assembly

03.

Load Brake Solenoid Valve Cariridge Assembly

04,

Check Valve Cartridge Assembiy

05.

Manual Drain Valve Cartridge Assembly

06.

Park Brake Shut-off Solenoid Valve Cartridge Assemblies

07.

Socket Head Capscrew

08.

Check Valve Canrridge Assembly

09.

#8 O-ring Plug

10.

#4 O-ring Plug

1.

#2 O-ring Plug

i2.

O-ting Plug Cartridge

13.

Check Valve Carlridge Assembly

14,

Manual Drain Valve Cartridge Assembly (See Note on drawing.)

FIGURE 1A - BRAKE MANIFOLD ASSEMBLY - WITHOUT PARK BRAKE PRESSURE REGULATOR
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BRAKE MANIFOLD ASSEMBLY

v BVF 13 GPM

18 GPM P

RBAi—
SBAL
758

Foa -

TSF
s
ANS
i
H
i
!

SCHEHATIC

PORY S12E3
K4 SAE O'RIKG BOSS ~ AA, AAS, AL, BS, LE, P3S,
TSF, TSP, TSR, Iss.
#6 SAC O'RING EOSS - 7B, PY, PVTL
#8 SAL ' RING BOSS - BAD, BR, BvF, BVT, FBA.
P, RFA, SBA, BVR,

10

®

KEY

85605A

0t.

Manifold Body

02.

Park Brake Solencid Valve Assembly

03.

Load Brake Solenoid Valve Cartridge Assembly

04.

Check Valve Cartridge Assembly

05.

Needle Vaive Cariridge Drain Assembly

06.

Park Brake Shut-off Solenoid Valve Cartridge Assemblies

07.

Socket Head Capscrew

08.

Check Valve Cartridge Assembly

09.

#8 O-ring Plug

10.

#4 C-ring Plug

1.

Park Brake Pressure Regulator Cartridge Assembly

12.

Valve Plug Cariridge Assembly

13.

Check Vaive Cartridge Assembly

14,

Needle Valve Cartridge Drain Assembly

FIGURE 1B - BRAKE MANIFOLD ASSEMBLY — INCORPORATING PARK BRAKE PRESSURE REGULATOR
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KEY 56074
01.| Black Plug 07.| Roll Pin 13.| Ball
02.| Gray Plug 08.i O-ring 14.] Ball Clamp
03, Coil Retainer 09.1 Spool 15. | Push Rod
04.] Coil Seal 10.| Body 16. | Spoo! Stop
05.1{ Tube 1.1 Coail 17,1 O-ring
06.] Shipping Plate (Remove for operation) 12.] O-ring
See See
11 Petall A o) (o 7) (6) DetallB (5) (3

Detail A

NOTE: There are two coil assemblies included in

Detail B

each valve. The listed quantities of components
are per valve not each coil assembly.

FIGURE 2 - PARK BRAKE SOLENOID VALVE ASSEMBLY

M1678
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BRAKE MANIFOLD ASSEMBLY

UNITRIG
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KEY 55656
01.1 Manual Drain Valve Carniridge
02.10-ring
03.]{ C-ring
04.| Back-up Ring
05.]|Red Knob

FIGURE 5 - MANUAL DRAIN VALVE
CARTRIDGE ASSEMBLY

KEY 56081

01.] 24 Vdc Cail 05.[O-1ring

02.] O-ring 086.| Back-up Ring

03.] Solenoid Valve Cartridge| 07.{0-ring

04.| Back-up Ring

FIGURE 3 - LOAD BRAKE VALVE
CARTRIDGE ASSEMBLY

KEY 55644

J1.iCheck Valve Cartridge | 03.]| O-ring

{ 02.] O-ring 04.| Back-up Ring

SRS

KEY 55918
01.1 24 Vdc Coil
02.] O-ring
03.]| Solencid Valve Cartridge
04.[ O-ring
05. | Back-up Ring

FIGURE 4 - CHECK VALVE
CARTRIDGE ASSEMBLY

05/15/2001 M1678

FIGURE 6 - PARK BRAKE SHUT-OFF VALVE
CARTRIDGE ASSEMBLY




0@ 0 3
| 4
KEY 55647
01.| Check Valve Cartridge
02.{ O-ring
03.] O-ring
04.1 Back-up Ring

010 3
4
KEY 55657
01.] Check Valve Carlridge
02.]| O-ring
03.] O-ting
04.| Back-up Ring

FIGURE 7 - CHECK VALVE CARTRIDGE

NOTE: If the solenoid coils are removed during their
installation process, torque the new coils to 4 to 6 ft-Ibs.
{6 to 8 Nm).

1. Check that all parts are clean and free of defects.

2. install the O-rings and back-up rings on ali compo-
nents as shown in the applicable illustrations (Figures 2
through 10).

NOTE: ftems 11 and 12 in Figure 1B should install in a
manner sirmilar to their corresponding ftems in Figure
1A.

3. Lubricate all O-rings and bores and threads in the
valve body with clean hydraulic fluid compatible with
that used in the truck’s hydraulic system.

4. install the O-ring plugs (items 9 through 11}. Torque
as outlined in the procedures in Section 10 - Miscella-
neous.

NOQTE: f the manifold is equipped integral pressure
regulating or reducing valve and plug valve cartridges
(items 11 and 12, Figure 1B), they should be installed
and torqued to 20 fi.-Ibs. (27Nm)

5. Install the cartridge valve plug or auto-apply sole-
noid cartridge assembly {if so equipped). Torque to 20
ft-lbs. (27 Nmj.

6. Install the check valve cartridge assembly (8). Torque
to 25 ft-lbs. (33 Nm}.

8 M1678

FIGURE 8 - CHECK VALVE CARTRIDGE

7. Instalt the check valve cartridge assembly (13). Torque
to 20 ft-Ibs. (27 Nm).

8. Install the park brake shut-off solenoid cartridge as-
sembly (6). Torque to 20 ft-lbs. (27 Nm}.

9. Install the needie or pushbutton manual drain valve
cartridge assemblies (5 and 14). Torque to 20 ft-ibs.
(27 Nm).

NOTE: Where applicable, install the automatic/manual
accumulator drain sclenoid valve assembly (14}, Torgue
to 20 ft-Ibs. (27 Nm).

10. Install the check valve cartridge assembly (4).
Torgue 1o 35 ft-Ibs. {47 Nm).

11. Install the load brake solenoid valve cartridge as-
sembly (3). Torque to 25 fi-ibs. (33 Nm).

12. Install the park brake solenoid valve assembly (2).
Torque to 20 ft-ibs. (27 Nm).

13. Install the low brake pressure and park brake pres-
sure switches (not shown) and any other remaining hard-
ware. Torque each as outlined in the instructions in
Section 10 - Miscellanesous.

14. Install caps on all open ports.

15. Clean and prepare for instaliation.
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BRAKE MANIFOLD ASSEMBLY

"UNITRIG

KEY 56082
01.]| Plug Valve Cartridge | 04.| O-ring
02.] O-ring 05.1 Back-up Ring
03.]| Back-up Ring 06.{ O-ring

FIGURE 9 - PLUG VALVE CARTRIDGE

INSTALLATION

‘e manifold may be installed as follows:

A

KEY 55972
1. Install the valve on the mounting brackets. Secure 01.] 24 Vdc Solenoid Coil | 04.] O-ring
with the appropriate capscrews and related hardware. 02.] O-ring 05. | Back-up Ring
o + all hvdrautic I 4 electrical wi T 03.| Cartridge Valve
. Lonnect ali hydraulic ines ana etectrical wires. lorgue
. . X : Lo FIGURE 10 - AUTOMATIC/MANUAL
gach conngctlon as outlined in the instructions in Sec ACCUMULATOR DRAIN ASSEMBLY
tion 10 - Miscellaneous. (WHERE APPLICABLE)
3. Bleed and test all systems as outlined in the proce-
dures for the dump, steering, and brake systems in
Section 5 - Hydraulic System.
NOTE: Enfrapped air should be bled from all three sys-
tems.
05/15/2001 M1678 9
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HYDRAULIC SCAVENGER BLOWER SYSTEM

HYDRAULIC SCAVENGER BLLOWER SYSTEM

DESCRIPTICN AND LOCATION

The hydraulic scavenger blower system consists of the
following components:

1. Flow control valve - preset hydraulic vaive mounted
near the steering manifold.

2. Hydraulic motor - gear type motor assembly attached
to the blower assembly mounted on the top of the pump
platform.

3. Check valve - spring operated valve mounted on the
return line to the hydraulic system near the steering
manifold.

OPERATION (Figure 1)

Each electric drive truck incorporates into its design a
system of pressurizing and moving significant amounts
of air for the purpose of cooling the various electrical
components. Detaited information on this system is
contained in the information on alternator and wheel
motor cooling in Section 4 - Power Package in this
manual.

On some trucks, an auxiliary cleaning system is avail-

abie to assist in pre-cleaning this air flow to minimize
the ingestion of contamination into the electrical sys-
tem components. In this system, a panel of Donaldson
Dynacione ducts, simitar to those used in the Donaldson
engine air cleaner assemblies, is instailed behind the
control box. As the air is pulled through these ducts, it
is forced to swirl and the resuiting centrifugal force
causes much of the debris and dirt particles to be sepa-
rated from the air flow. An independent “scavenger
blower” draws a separate air flow along the tube area
and exhausts the separated material ocut through its
blower output.

One method of driving the scavenger blower system is
with a hydrauiic motor. In this system, a portion of the
flow from the steering and brake supply system is di-
verted from its normal path. This flow is directed to a
gear type hydraulic motor attached to the scavenger
blower wheel. ,

The inlet flow passes through a flow regulator that lim-
its the maximum amount of oil diverted. This regulator
both controls the amount of flow diverted and the speed
at which the motor and blower wheel operate.

The outlet flow passes through a spring loaded check
valve, installed to provide a back pressure of approxi-
mately 65 psi (250 kPa) as well as prohibit reverse op-

SUPPLY PRESSURE

METERED OR BLEOCKED
FLOW PRESSURE

EEEEEEEEEE

EXHAUST OR RETURN o

LINE PRESSURE

1

INTAKE [OR PILOT
PRESSURE <(SUCTION>

REDUCED, REGULATED
OR PILECT PRESSURE
(PRESSURIZEDD

INTENSIFIED PRESSURE

KEY

13613 S

STEERING  PUMP

FLOW CONTROL

HYDRAULIC MOTOR

CHECK VALVE

el P e et e

HYDRAULIC TANK

FIGURE 1 - HYDRAULIC SCAVENGER BLOWER SYSTEM OPERATION

01/31/97
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eration of the blower assembly under possible adverse
conditions. The purpose of the back pressure is to bet-
ter contral blower speeds and prevent "averrun” during
the time in which the engine is decelerating (thus lower-
ing the hydraulic flow available) while the inertia of the
spinning motor and blower wheel combination tend to
want to remain at the higher speeds.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

1. Inspect all hoses and lines for evidence of damage
or leakage. All hoses should be secured properly and
torqued as per the instructions in Section 10 - Miscella-
neous. Repair or reptace as required.

2. Inspect each assembly compenent for evidence of
wear, damage, or ieakage.

3. Test the operation of the system as outlined in the
operation test.

OPERATION TEST

IMPORTANT: Frior to beginning this test, the steering
system must be properly tested and adjusted.

NOTE: The equipment in this system is preset and is
nof considered field adjustable. It should be replaced if
not operating correctly.

1. With the engine off and the motor and biower stopped,
find a focation suitable for monitoring the speed (rpmj)
of the blower wheel. Typically this may be done by
carefully removing the inlet to the blower from the air
precleaner assembly and the use of a strobe tachom-
eter or similar device.

(A DANGER)
Use extreme care to ensure that all personnel and

equipment are clear of driveshafts, pumps, motors,
blowers, and other rotating equipment,

2. Start the engine and allow to run at low idle speed.

2 M167%

3, Verify that the blower wheel speed is less than 3300
rpm.

4. While monitoring the blower wheel speed, acceler-
ate the engine to rated speed and hold.

5. Verify that:

a. The blower wheel speeds up at an even rate ap-
proximately proportional to the change in engine speed.
it should not accelerate in uneven bursts.

b. The maximum blower wheel speed is less than
3300 rpm.

NOTE: The probable cause of overspeeding of the
motor and blower wheel combination is an improperiy
operating flow control regulator, which should be preset
to allow a maximum of 4 gpm (15 liters/min.). It should
be removed and tested if thought to be malfunctioning.

6. While monitoring the blower wheel speed, slow the
engine to low idle speed and hold.

7. Verify that:
a. The blower wheel siows at an even rate approxi-"
mately proportional to the change in engine speed. It

should not decelerate in uneven bursts.

b. The maximum biower wheel speed is less than
3300 rpm.

8. Stop the engine.

9. Verify that the blower wheel stops in less than 5 sec-
onds.

10. Remove the strobe tachometer or other device and
reinstall any equipment removed for testing.

SERVICE

Repair or replace any component found leaking, dam-
aged, or not operating properly.
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UNITRIG HYDRAULIC SCAVENGER BLOWER SYSTEM

| KEY

| 01.] Adapter Fitting
02.| Hose Assembly
03.1 Adapter Fitting
04.] Flow Control Valve
05.] Adapter Fitting
.| Adapter Fitting
07.| Hydraulic Motor
08.| Adapter Fitting
09.| Flatwasher

10.i Lockwasher
11.1Capscrew

.1 Check Valve

.{ Hose Assembly
.| Clamp Plate

.| Clamp Haives

.| Clamp Piate

.| Capscrew

VIEW AT STEERING MANIFOLD
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T PUMP

é . .| Adapter Fitting
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% =T | Key
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FIGURE 2 - HYDRAULIC SCAVENGER BLOWER MOTOR SYSTEM
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UNIT RIG

PARK BRAKE SOLENOID VALVE

PARK BRAKE SOLENOID VALVE

DESCRIPTION AND LOCATION

The park brake solenoid valve is a double coiled, two
position, detented solenoid valve. It is mounted on the
brake manifold in the hydraulic components box on the
superstructure behind the cab,

There have beentwo versions of the valve used:

1. In early production instaliations, the valve can be
identified by metal nuts retaining the solenoid coiis,

2, On later production versions (and trucks modified with
the later production valve), it may be identified by fiber
nuis retaining the solenoid coils.

NOTES:

1. The two versions of the valve are fit and functionally
interchangeable, but they are from different suppliers
and the coils and other operating components are not
compatible. Be sure to idertify the version in question
prior to servicing either form of the valve.

2. The later production valves are of a design that has
limited servicing capability outside of cleaning and
replacement of the electric coils.

OPERATION

The park brake solenocid valve controls the flow of hydraulic
fluid into and out of the park brake system.

The valve is a four-way, two-position, double-coii electric
solenoid operated valve. This type of valve is designed
to remain in one of two detented positions until the
energizing of the coil at the opposite end causes it to
shift to the other position,

This provides the control of flow either from the supply
source (in the brake manifold) to the caliper assemblies
or from the calipers 1o the hydraulic tank.

NOTE: Provision has been made to allow the valve to
be manually shifted by external means if necessary. This
may be done by inserting a punch or similar ool into
contact with the push rod assembly in the tube/coil
assembly on the appropriate end of the valve, then
pushing it to its other detented position. This may take
some elfort, particularly when the system is pressutized.
. Make sure that the spool is in one of ils detented
positions at all times.

Typically an electric park brake shul-off solenoid valve

02/10/2004

assembly is installed on the outlet to prevent the flow
from continuing should a leak develop downstream of
the park brake solencid valve.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance of the manifold should include the
following:

1. inspect the valve for evidence of leakage or damage.
Repair or replace as required.

2. Test the operation of the valve as oullined in the
instructions for the brake systems in Section 5 -
Hydraulic System.

REMOVAL

The park brake solenoid valve may be removed from the
truck as follows:

1. Park the truck in a SAFE POSITION. [t must be
secured by means cther than the truck’s friction brake
system,

2. Drain all pressure in the system as oullined in the
procedures on system operation and testing in Section
5 - Hydraulic System. This includes both the steering
and brake system accumulators,

Always release all hydraulic pressure in the system
before loosening or removing any hydraulic lines,

3. Disconnect all electrical connections from the valve.
Cap or plug alt openings, Label each to aid in installation.

4. Remove the capscrews which secure the valve to the
mounting bracket.

5. Remove the valve.
DISASSEMBLY

The park brake solenoid valve may be disassembled as
follows:

1. Early production version valves: (See Figure 1)

a. Remove the iwo coil retainer nuts (3) from both
ends of the valve.
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2] B
1 Detall A 30) (9) (8) (7) (6) DetallB (5) (1) (3
L)
£}
%= i D e
/ gt J
Detail A Detail B
NOTE: There are two coil assemblies included in
each valve, The listed quantities of components
are per valve not each coil assembly.
KEY ' 56074
01. | Black Plug 07. { Roll Pin 13. | Ball
02. | Gray Plug 08. { Oring 14. | BaliClamp
03. | Coil Retainer 09. | Spool i5. | Push Rod
04. | Coil Seal 10. { Body 16. | Spool Stop
05. | Tube 11. | Coll 17. 1 Q-ring
06. | Shipping Plate (Remove for operation}) 12. | O-ring

FIGURE 1- PARK BRAKE SOLENOID VALVE ASSEMBLY - EARLY PRODUCTION VERSION (5607 4)
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UNIT RIG

PARK BRAKE SOLENOID VALVE

b. Bemove the two coil assemblies (11) from the tube/
body assembly.

¢. Remove the two tube and spool stop assemblies
from the body.

d. Remove the detent assembly (ball clamps (14),
0O- ring {8) and bailt (13)) from one end of the spool
-assembly.

8. Remove the spool assembly from the body taking
care not to damage the spool or body.

f. Remove the other detent assembly from the spool
as outlined in step d.

g. Remove the spool stop (16) from the tube
assemblies.

h. Inspect then discard all O-rings and seals.
2. Later production versions: (See Figure 2)

a. Remove the two coil retainer nuts from both ends
of the valve.

b. Remove the two coil assemblies (1) from the body
assembly (2).

¢. Carefully remove the internal spool if required.

INSPECTION AND REPAIR

The disassembled components may be serviced as
follows:

1. Inspect, then remove and discard all O-rings that are
included in the new seal kit. Evidence of damage to the
ring should be investigated for cause as it may indicate
problems in other areas. It is recommended that ali O-
rings and seals be replaced each lime removed to ensure
proper vaive sealing and operation.

2. Clean all parts thoroughly with clean solvent and dry
with compressed air. Do not use rags or solvents that
will leave a residue. :

3. Remove any indicated burrs or high spots from any
surfaces. Re-ciean if required.

4. Inspect the valve body and all other components for
evidence of wear or damage. Parlicular attention should
be paid to the bores, mating surfaces, and thread areas.
If found to be significant, {he entire assembly must be
replaced.

5. Test the operation of all solenocid valves by carefully
applying 24 Vdc power and ground to the appropriate
coil leads. Repair or replace as required.

ASSEMBLY

The park brake solenoid valve may be assembled as
follows:

1. Earlier production versions: (See Figure 1)

=4
jov]

X

4

O O L

[

B

AN
f )
KEY =
01.i 24 VDC Coil
02.| Body

2

B
ol

! { O O

L]

i

-

FIGURE 2- PARK BRAKE SOLENOID VALVE ASSEMBLY - LATER PRODUCTION VERSION (57060)
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a. Check that afl parts are clean and free of defects.

b. Lubricate all O-rings, and bores and threads in
ihe valve body with clean hydraulic fluid compatible with
that used in the truck’s hydraulic system.

¢. Install the O-rings (12) on both of the coil
assemblies (11).

d. Install the O-rings (17) on and push rod (15) in
both of the spool stops (186).

e. Install the spool stop assembilies in each of the
fube assemblies (5).

f. Install the spool assembly in to the body {10).

g. Install the ball clamps {14), ball (13), and O-ring
(8), as shown on each end of the spool assembly.

NOTE: Make sure that the inner clamp halves are
secure against the shoulder in the bore of the body and
that the O-ring (8) and clamp halves (14) secure the ball
{13) in position. '

h. Install one of the tube and spool siop assemblies
onto the body, making sure that the push rod (15) contacts
the end of the spool. Tighten the tube assembly to 180
inch-bs (20 Nm),

NOTE: During assembly use care not to allow the detent
assembly to move from its installed position.

i. Instali coil {11) on the tube body assembly aligning
the alignment pin in the body with the hole in the coil.
Secure with coil retainer nut (3), tightened to 27 inch-lbs
(3 Nm) final torque.

j- Bepeat steps h and i with the other end of the
assembly.

k. Using a smail punch or similar tool move the spooi
back and forth within the bore checking the smoothness
of operation and the positive locking and releasing of the
two detent assemblies.

|. Cap or cover all openings to maintain component
cleanliness.

2. Later production valves: (See Figure 2)

a. Check that all parts are clean and free of defects.

4 M1680

b. Lubricate all O-tings, and bores and threads in '
the valve body with clean hydraulic fluid compatible with
that used in the truck’s hydraulic system.

c. If removed, carefully reinstall the spool assembly
into the body.

d. Install coil assembly (1) on the body assembly
(2), aligning as required. Secure with coil retainer nut,
tightened as required.

e. Repeat with the coil (1) on the other end.

f. Using a small punch or similar tool move the spool
back and forth within the bore checking the smoothness
of operation and the positive locking and releasing of the
two deten! assemblies.

g. Cap or cover all openings to maintain component
cleanliness.

INSTALLATION
The park brake solenoid valve may be installed as follows:
1. Install the valve on the brake manifold assembly as -~
shown in the instructions for the manifold in Section 5--
Hydrautic System. Tighten the valve to a final torque of:
a. Early production valves: 20 ft-Ib (27 Nm).
b. Later production valves: 5ft-Ib (7 Nm).
2. Connect all electrical wires.
3. Bleed and test all systems as outlined in the
procedures for the brake system (particularly the park

brake system) in Section 5 - Hydrautic System.

NOTE: Entrapped air should be bled from all parts of
the brake systems.
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DUMP PUMP

DUMP PUMP

DESCRIPTION AND LOCATION

The dump pumps are the larger tandem gear pumps
mounted in series with the smaller steering piston pump
assembly. The pumps are mounted on a special bracket
assembly between the main frame rails, just in front of
and above the nose cone receiver.

OPERATION
The pump assembly operates in iwo basic configurations:

The oil supply for the pumps is drawn through the inlet
ports from the reservoir and is rouied internally to the
pump intet chambers between the pump gears. As the
gears turn, they cause the oil to pressurize and direct it
to the outlet chambers. There it exits the pump through
the outiet ports. Wear plates are incorporated into the
housing to provide increased sealing capacity and rebuild-
ing capability.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following steps:

NOTE: The pumps themselves require no internal main-
tenance or adjustment beyond periodic verification of the
pumps ability to maintain required pressures and flows.

1. Verify that all components are secure and all mounting
bolts are tight.

2. Inspect the pumps for evidence of wear, leakage, or
damage. Repair or replace as required.

3. Visually inspect the large pump mounling bracket,
especially the isolation mounting pads for evidence of
looseness, deterioration, or damage. Repair or replace
as required.

4. Verify that the proper distance between the pump
bracket front surface {non pump mounting face) and the
face of the pump drive adapter (on the rear of the main
traction alternator) is maintained. if not, adjust all brack-
ets as outlined in the Installation instructions at the end
of this module.

5. Measure the vertical distance between the horizontal
centerlines of the driveshaft’s front and rear bearings. It
should be 3/16 inch (4.6 mm). if not, adjust as outlined in
the Installation instructions at the end of this module,
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6. Test the operation of the pumps as ocutiined in the dump
syslem testing instructions in Section 5 - Hydraulic Sys-
tem.

REMOVAL (Figure 2)
The triple pumps assembly may be removed as follows:

1. Park the truck in SAFE POSITION. It must be se-
cured by means other than the truck’s friction brake sys-
tem.

2. Shut off the oil suppiy to the pumps by closing the
valve on the supply line (near the reservoir tank) or other
approved method,

3. Remove the inlet and cutlet hoses from the pumps.

4. Install a 1/2 inch NC threaded eye bolt in the threaded
hole in the center of the pump bracket accessible through
the cut out in the large mounting bracket.

5. Install a suitable lifting point directly above the pumps
(e.g. weld eye to dump body, crane, etc.).

6. Install a come-along or equivalent means to the at-
tachment points in steps 4 and 5 and tighten untii only a
small amount of slack remains in the device.

NOTE: Provisions should be made for lowering the
pumps fo the floor, a distance in excess of 6 feet (2
meters). The combined weight of the pumps is approxi-
mately 400 Ibs. {180 kgs) plus the weight of the mount-
ing bracket.

7. Remove the capscrews (15) and hardenad flatwashers
(17} securing the pump mounting bracket (8) fo the pump
platform (7). Use care to prevent fore and aft movement.
8. Slide the pump assembly rearwards slowly (while sup-
porting the driveshaft) until the pump drive splines are out
of the driveshaft.

9. Lower the pump to the ground.

10. Remove the rear or tail pump support bracket (9).

11. Remove the capscrews (11) and locknuts (10) secur-
ing the pump assembly {o the mounting bracket (8).

12. Remove the pump.
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DISASSEMBLY (Figure 1}

Prior to beginning disassembly of the pump:

1. Clean the work area of dirt, grease, foreign material or
other items which might contaminate the pump.

2. Clean the unit thoroughly with a sclvent, Remave all
sharp edges from splines, drill points, keyways and end
of shaft. Mark the adapter and cover/housing sections to
ensure correct reassembly.

3. To aid in disassembiy and reassembty, the pump should
be retained in some manner. For example, a steel plate
boited to and extending over the edge of a work bench
will suffice. The plate should have a hole large enough for
the adapter flange pilot to drop through, and two holes in
the adapter flange. The pump can now be firmly fixed to
the plate by bolts. This is especially helpful in removal
and torquing of capscrews.

The pump may be disassembled as follows:

1. Remove the steering pump section from the rear of the
pump assembly as follows: (Figure 2)

a. Remove the capscrews (12} and lockwashers (13)
securing the rear piston pump assembly (2) {o the dump
pump sections {1).

b. Carefully separate the two pump sections, making
sure that the splined shafis and couplers are not dam-
aged.

driver or other means. They should be separated
by tapping with a soft-faced hammer.

NOTE: For detailed information on servicing the steer-
ing pump assernbly, refer to the instructions in Section 5
- Hydraulic Sysfem.

NOTE: The remaining steps reference Figure 1 unless
otherwise indicated.

2. With a grease pencil, ink marker or other suitable
marking tool, mark each housing cover on the parting line
in & manner that will allow for reassembly in the same
position.

NOTE: These marks will be used to assist in matching
parts for reassembly of the pumps.

2 M1687

3. Clamp the pump assembly in a vise with the shaft end
up.

NOTE: Use clean wooden blocks or other soft material
to protect the machined surfaces (particularly the port
faces) from damage.

4. Clean the driveshaft extension and remove any butrs
or other damage. This will prevent damage {0 the seal
lips.

5. Remave the nuts (23) and washers {20) securing flange
(1) to the purnp body assembly.

8. Remove the flange (1). i the flange does not move
easily, use a plastic hammer or wooden maliet and tap
the edges of the flange to loosen it.

7. Remove the O-ring {12).

8. Grasp and lift the front drive gear shaft (5) to dislodge
the top pressure plate {8) with it white holding the pres-
sure plate face against the gear with your fingers.

NOTE: ifthe pressure plate hangs during removal, do
not force or bend the plate. Tap lightly with a plastic
hammer to drive the plate back down into position and
start the removal process over.

9, Remove the pressure plate from the drive gear, In-
spect and discard the seal strips.

NOTE: Lift the plates straight up off of the shafft.
NOTE: When disassembling the pumps sections, the
parts should be laid out in a group and in the same order

removed,

10. Lift the idler gear (7) straight up out of the bore of the
body.

11. Remove the bottom pressure plate (9} as follows:

a. Insert an expandable bearing puller into the shaft
bore of the plate.

b. Tighten until it is secure on the plate.

¢. Apply a light forward and back force to the puller
handle and dislodge the plate.

NOTE: [f a bearing puller is not available:

1. Grind a screwdriver shape on the short end of an Allen
wrench.
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2. Insert the ground end of the wrench into the shaft bore
and lift the plate up.

3. Move the wrench to the opposite bore of the plate and
fift up.

4. Repeat this action untif the plate has been dislodged.

12. Grasping through the bore holes, lift the plate straight
up and out,

NOTE: Use exfreme care in removing the plate. Do not
pry or attemnpt to force if out. If the plate binds in place,
move it up and down until it is free, then lift it out.

13. Lift the front body (2) straight up and off of the studs
and dowels.

NOTE: If the body is bound on a dowel, use a plastic
hammer or wooden mallet and tap around the body to
loosen it.

14. Remove the splined coupling {21) from the rear
driveshaft.

15. Lift the bearing plate (3) off.

.:’NOTE: It may be necessary to tap the plate lightly with
the mallet to loosen it from the dowels.

16. Repeat steps 6 through 16 for the bottom section of
the pump.

17. Repeat again for the removal of the adapter plate (4)4f
required.

18. Remove the capscrews (29), and O-ring (14).

19. Inspect and remove all remaining seals and compo-
nents.

INSPECTION AND REPAIR
The disassembled pump may be serviced as follows:

1. Clean all metal parts in solvent and dry with compressed
air. inspect for evidence of wear, damage, cracks, or
leakage. Repair or replace as required.

2. Inspect gear hores. Normal gear track-in on the suc-
tlon side of the body is approximately 0.005 inch {0.127
mm}) but should not exceed 0.015 inches (0.38 mm).

a, if the track-in burr rolled over the OD of the bottom
pressure plate, remove the burr using a sharp knife. Blow
clear with compressed air to remove all loose chips and
other material.
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b. Replace the body if the groove is too deep or the
gear bores lock as if they had been sand blasted.

NOTE: Due to the hydraulic loading of the gears, the
cut will start on the suction side of the body and will con-
tinue about one-third of the way around the gear bore, If
should be smooth and with no deep grooves or scratches.

3. Discard any pressure or wear plates that show exces-
sive wear on the bronze side. Also discard the plates if
deep, curved wear marks or evidence of contamination
abrasive wear, cavitation damage, or heat discoloration
arevisible.

4, Discard the gear assemblies if;

a, The shaft journals show excessive wear or pitting,
especially on the journals, sides, or face of the gear, or at
the point where the drive gear rotates on the lip seal.

NOTE: Journal wear is excessive if contamination has
caused the journal surface to lose their mirror “finish” and
appear as a “sanded” or scratched surface.

b. The gear OD is under 3,177 inches (80.7 mm}.

c. The gear teeth show excessive wear.

d. The gear face is scored or cracked.

€. The driveshaft spines or keyways are badly worn.

5, If the bearings are worn beyond the gray Teflon into the
bronze material, it is recommended that the complete
fiange or housing be replaced. Replacing a bearinginan
old component is not recommended.

NOTE: In the event of bearing failure, verify that the
gears have not cut a track in the housing deeper than
0.015 inches (0.38 mm). If they have the housing must
also be replaced, typically causing replacement of the
entire pump.

If, however, a bearing must be replaced, it may be done
as follows:

a, Place the body in a vise. Clamp on the sides of
the body using cardboard to prevent marring by the vise.

b. Using a 3/8 inch end mill on a Bridgeport or drilt
press,

(1) Align and center the body to allow the cuiting
to begin at the center of the bearing opposite the split in
the bushing.
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(2) Move into the bearing wall and make cuts
uniil through the bearing sheil.

IMPORTANT: Do not cut into the bore wall.

¢. Grip the bearing with vise grips and remove by
squeezing the parts together and using a twisting mo-
tion.

d, After removal, wash the paris in solvent and re-
move any burrs that may have occurred.

e. Coating the bearing OD and bore iD with Loclite
609 or equivalent.

{. Using a suitable press and tooling, press the bear-
ing into place until they protrude above the surface 0.220
to 0.230 inches (5.6 to 5.8 mm).

iMPORTANT:

1. The split in the bearing must point toward the dowel of
the vertical centerline.

2. Use extreme care hot to tilf the bearing relative to the
bore.

g. Remove all residue from the bearing area.
6. Replace the seals in the pump flange as follows:

a. Lay the flange plate on a work bench or other suit-
able work surface. Face the pilot down and protect the
machined surfaces from dents or scratches by using a
piece of clean wood, heavy cardboard, or other suitable
material between the plate and the work surface,

b. With a 1/4 inch (7 mm) punch or a screwdriver with
the tip bent, insert through the drive bearing and inner
seal until against the edge of the outer seal case. Tap at
3 locations around the seal case driving the seal out of
the bore.

NOTE: Use exfra caution nof to scratch or damage the
bore or bearing surfaces or their end projections.

¢. Turn the flange over with the pilot face up, and
using a suitable tool, remove the snap ring (16).

d. Remove the inner seal {17) as oullined in step b.
above,

e, After the seals are out:

(1) Thoroughly clean the bore with solvent.
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{2) Inspect the bore for scratches or gouges that
might interfere with the installation of the new seal.

NOTE: If found, the bore can be smoothed with No.
400 Emery paper (only). Clean the bore after the smooth-
ing process is complete.

{3) Clean and prepare a suitable seal press ring
or plug and two small pieces of wood, 8 to 10 inches (200
to 250 mm) long for use when installing the new seals.

NOTE: The folfowing procedures are outlined for use
with a vise, but they can be adapted to the use of a press
if an appropriate one is available.

(4) Coat the seal OD and flange bore with a light
coat of sealan{ {Permatex No. 3 or equivalent),

(8) Open the vise jaws wide encugh to accept
the combined thickness dimensions of the flange, wood
blocks and the press ring or plug.

(6) Place the two wooden blocks flat against the
fixed jaw of the vise.

{7) Place the flange plate against the blocks in ( .
such a position that the bearing projections are between -
the blocks and are clear of the vise jaw,

(8) Position the inner seal (17) so that the garter
spring enters the bore first.

(9) Place the press ring in position, centered
above the seal.

{10) While making sure that the seal stays cen-
tered and true with the bore, start applying pressure with
the vise. Continue applying the pressure until the seal
just clears the snap ring groove in the bore (0.7 11 inches
(18 mm) deep from the pilot face).

{11) Open the vise and remove the press ring.
{12) Install the snapring (16} in it's groove in the
bore so that the weep hole is directly over the gap in the

snap ring.

NOTE: Make sure that the snap ring is seated properly
in the groove and is properly oriented before proceeding.

(13) Repeat steps 5 through 12 with the outer

seal (17) to a depth of 0.150 inches (3.8 mm) from the
pilot face.
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UCTIaH SibC

SECTION A-A

—{@) INSTALL PLUG OM DISCHARGE SIDE 0F FLAHGE BELOW SURFACE,

SECTION -C
KEY 56020
01. Flange 09.| Bottom Pressure Plate 17.|Seal 25.{Coupling
02. Body 10.] Sealing Strip ‘ 18.| Plug 26.] Snap Ring
03. Bearing Plate 11.]0-ring 19.{Dowels 27.|Plug
04. Adapter Plate 12.|O-ring 20.|Washer 28.| Journal Bearing
05. Front Drive Gear 13.1O-ring 21.|Coupling 20.1 Capscrew
06. Rear Drive Gear 14.1O-ring 22.|Snap Ring
07. |dler Gear 15.Journal Bearing 23.1Nut
08. Top Pressure Plate 16.] Snap Ring 24.|Stud

FIGURE 1 - DUMP PUMP ASSEMBLY (56090)
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(14) Install a new “weep-hole” plug (27) in the 3/
16 inch (4.7 mm) drilled hole at the outer surface of the
flange.

(15) Remove the flange plate assembly from the
vise,

(16) Wash clean in solvent and allow to dry.
ASSEMBLY

IMPORTANT:

1. Prior to reassembly, all parts should be deburred by
sanding or stoning;, washed in a solvent, wiped with a
clean lint free cloth and, if available, dried with compressed
afr,

2. All seals should be replaced each time the pump is
assembled.

The pump may be assembled as follows: (Figure 1)
1. Verify that ali paris are clean and dry.

2. Place the rear pump body (2) with the adapter plate (4)
instalied on the work area, oriented so that the matching
marks made during disassembily are facing you.

NOTES:

1. If new components are being installed, make sure that
the side facing you is the same as the side marked on
the old component.

2. Observe that the body has a wide and a narrow boss.
The side having the wide boss is always the suction side.

3. Coat the inner bore of the body with clean hydraulic oil
compatible with that in the {ruck’s hydraulic system.

4. install the bottom pressure plate (8} in the suction
side in the bottom of the body with the rounded edge
down.

NOTE: There is a difference in the pressure plates.
The one for this location has the radius on the outer edge
that mates with the bottom of the gear bore.

5. Install the new pressure balance seal strips into the
grooves in the back of the plates, using heavy grease to
hold in place.

NOTE: There are two strips installed per groove.
6. With the bronze side facing up and the rounded trap

slots toward the discharge side of the body, slide the
pressure plate (9) down into the gear bores until it rests
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firmly on the bottom of the pump body.

NOTE: Do not force the plate down the gear bores. If
the plate binds on the way down, move it back and forth
carefully until it slides freely into position.

7. Coat the rear drive gear journal and faces (8) with clean
hydraulic oil compatible with that in the truck’s hydraulic
system,

8. With the splined end up, install the drive gear in the
bore nearest the mark that was made during disassem-
bly.

9. Coat the rear idler gear (7) with clean hydraulic oil
compatible with that in the truck’s hydraulic system.

10. Install the rear idler gear in the bore opposite the drive
gear.

11. install the dowels in the body.

12. Rotate the rear set of gears until the point of a tooth
on the drive gear is in line with the center of the dowetl in
the body that is nearest the drive gear.

IMPORTANT: This step establishes the proper timing
of these gears with the front set of gears. They must
remain in this position until alf remaining parts have been
assembled.

13. Instalt the upper pressure plate (8) with the grooves
up.

IMPORTANT: The pumps have a trap relief on the
suirface facing the gear. The plate should be assembled
so that the trap is off-centered toward the outlet or dis-
charge port side of the pumnp.

14. install the pressure balance seal sirips in the plate
(9) as outiined previously.

15. Lay the bearing plate so that the side faces upward
that has the bearing extending out of the bore.

16. Install the mating O-ring (12} in the surface groove.
Use clean, heavy grease to secure it in the groove tem-
porarily.

17. With the O-ring facing down, and the mark made dur-
ing disassembly facing you, slide the bearing plate down
on the shaft until contact is made with the dowels. f

18. Keeping the bearing plate oriented properly with the
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dowels, tap the plate gently with a plastic hammer or
waooden maltet until the O-ring rests firmly against the
pump body.

19. Instali the spline coupling {21) with snap ring.

20. Lubricale the threads on the studs (24) and screw ihe
studs into place untit they are snug.

21. Instali the O-ring (12) and dowels (19) in the bearing
plate (3).

22. With the gear bores furned up and the matching
marks facing you, slide the front pump body (2) down on
the studs until it rests firmly on the O-ring in the bearing
plate.

23. Install the dowels (19) in the body (2).

24. Coat the inner bore of the body with clean hydraulic
oil compatible with that in the truck’s hydraulic system.

25. Install the bottom pressure plate (9} in the suction
side in the bottom of the body with the rounded edge

- down,

NOTE: There is a difference in the pressure plates.
The one forthis location has the radius on the outer edge
that mates with the bottom of the gear bore.

26. Install the new pressure balance seal strips into the
grooves in the back of the plates, using heavy grease to
hold in place,

NOTE: There are two strips installed per groove,

27. With the bronze side facing up and the rounded trap
slots toward the discharge side of the body, slide the
pressure plate (9) down into the gear bores until it rests
firmly on the bottom of the pump body.

NOTE: Do not force the plate down the gear bores. If
the plate binds on the way down, move it back and forth
carefully until it slides freely into position.

28. With the long end of the front drive gear (5) facing up,
slide the gear down into the splined coupling. Before
engaging the shaft spline into the coupling, rofate the
shaft until the valley between the two gear teeth is lined
up with the center of the dowel nearest to the gear.

NOTE: ifthe spline will not enter the coupling without

the valley being off-center with the dowels, liff the shaft
slightly and rotate it fo the nearest valley and try again.
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Continue to do this until the combination of valtey and
spline are found that will allow the valley to be centered
with the dowel. This is to properly time the gears in the
front section with those in the rear section.

29. Install the idler gear (7).

NOTE: Make sure that the bronze side of the plate
faces down and the traps face the discharge side of the
body.

30. Install the pressure balance seal strips in the plate
(9)as outlined previously,

31. Install the mating O-ring (11) in the surface groove on
the fiange plate. Use clean, heavy grease to secure itin
the groove temporarily.

32. Coat the splines onthe driveshaft extension with heavy
grease.

NOTE: This is to prevent damage to the seal lips as
the flange plate and seals are installed. Check the
driveshatt for sharp edges. If necessary, use a seaf guide
or tape to protect the seal lips.

33. With the O-ring in the flange plate facing down, slide
the flange plate (1) down over the studs and shafts until
the plate makes corntact with the pump body.

34. Tap gently into place with a plastic hammer or wooden
mallet.

IMPORTANT: If the flange stops approximately 1/8
inch (3.2 mm) short, the journal bearings in the flange
may have caught the pressure balance strips. Do ot
force into position. Lift the flange and position the seal
strips away from the journal using a small screwdriver in
the middle and ends untif the flange drops into place with-
out force. Do not drive the flange on with a harmmer or
the seal strips may be damaged.

35. Lubricate the threads and install the washers (20)
and nuts (23) on two opposite studs. Tighten in a cross-
ing pattern in even increments to a final torque of 160 to
175 ft-lbs. (215 t0 240 Nm).

36. Using an appropriate tool, turn the driveshaft. The
movement of the shaft should be tight, but it should turn
freely with a maximum of 5 to 10 fi-lbs. (7 to 14 Nm) of
torque,

NOTE: If this does not occur, disassemble the pump
and examine the parts for burrs or foreign material caus-
ing a build-up or interference between the parts.
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PUMP 55507 MOUNT

WITH SUCT 10N

2 ) PORT TO R, H.
STDE,

PUMP S60358 MOUNT

WITH SUCTIOM
FORT DOWHN.
IMPOETANT: GREASE PUMP SHAFT AND YOKE --:]/ )
T SPLINE BEFORE INSTALL IMG
DRIVE LINE CITEMS 4 & 5. oot

WI1TH PROPER [MSTALLATIOM 28)er -

THERE SHOULD APPROX. (%)]F&; ron

378" FORMARD ADJUSTHMENT 2ot

AHD APPEOX 2 1/2° &FF SEC CSECTION

ADJUSTMENT

KEY ABA4203

01. } Tandem Gear Pump Assembly 17. ] Hardened Flatwasher 33.| NotUsed
02. 1 Steering Piston Pump 18. [ Capscrew 34.1 Not Used
03. | Seal Assembly 19. | Capscrew (Grade 8) 35. | Hose Clamp Brackets
04. | Pump Driveshaft 20. { Support Bracket 36.| Clamp Halves
05. | Slip Yoke 21. | Capscrew 37.§ Clamp Cap Plate
086. ] Strap and Bolt Kit 22, | Locknut 38. | Capscrew
07. | Pump Platform 23. | Rubber Mounting Block 39. [ Clamp Halves
08. | Pump Bracket 24. | Bushing 40. { Clamp Cap Plate
09. | Pump Tail Support Bracket 25. | Mounting Washer 41. | Capscrew
10. 1 Locknut 26. | Hardened Flatwasher 42.| Not Used
11. | Capscrew (Grade 8) 27.] Hose Assembly 43. | Not Used
12. | Capscrew (Grade 8) 28.| Hose Assembly 44. | Not Used
13. | Lockwasher 29. | Hose Assembly 45. | Driveline Guard
14. | Capscrew (Grade 8) 30. | Flange Kit 46. | Capscrew
15. | Capscrew 31.1 Filange Kit 47. | Flatwasher
16. | Capscrew 32.| NotUsed 48. | O-ring

FIGURE 2 -HYDRAULIC PUMP INSTALLATION {A84203, SHEET 1 OF 2)
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FIGURE 2 - HYDRAULIC PUMP INSTALLATION (A84203, SHEET 2 OF 2)
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37. If removed, install plug (18) in the discharge side of
the flange, below the surface. (See Figure 1, Section C-
C)

38. Install the steering pump on the rear transition plate
as outlined in the instructions in Section 5 - Hydraulic
System.

INSTALLATION (Figure 2}
The pumps may be installed as follows:

1. Install the pump assembly on the pump bracket (8)
with capscrews (11) and locknuts (10).

2. Install the rear or tail support bracket (9) and supports
with the appropriate capscrew on the pumps.

3. Install the lip seal (3} on the front side of the pump
bracket.

4. Check the installation of the large pump platform (7).
Verify that all mounts are tight and in good repair.

5. Install & 1/2 inch NC threaded eye bolt in the top cen-
ter of the pump bracket.

6. Posilion the pump assembly under the truck and route
the come-along or other suitable lifting device down
through the opening in the center of the upper bracket.

7. Raise the pumps into place and loosely secure with
the capscrews and hardened flatwashers.

NOTE: Do not install the driveshaft at this time.

8. Slide the bracket fore and aft as required to obtain the
required distance between the front edge of the upper
bracket and the face of the drive on the rear of the alierna-
tor.

if this dimension is not available, it will be necessary to
adjust as follows:

a. Remove the mounting hardware securing the
bracket to the frame.

b. Remove the weld securing the bushing motunting
block to the mount. Grind all surfaces smooth to prevent
binding.

¢. Repeat steps 4 through 7 adjusting the bushing
mounting block fore and aft to obtain the required dimen-
sion.
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d. Tack weld the block in place.

e. Remove the pump bracket assembly and finish
weld the bushing in place.

9. Reinstall the pump bracket assembly.

10. Verify the 3/16 inch {4.6 mm) vertical distance be-
tween the horizontal centerlines of the front drive face
and the pump drive spline. If not held, use mounting
washers to obtain this dimension with the mounting bolts
tight,

11. Install the driveshaft as outlined in the instructions in
Section 5 - Hydraulic System.

12. Remove the lifting eye bolt from the pump bracket.

13. Install the inlet and outlet hoses on the pumps and
secure in place.

14, Re-eslablish flow from the reservoir to the pumps.

15. Start the engine and let operate at low idle until all air
is purged from pumps. Bleed all entrapped air from the
system as described in instructions for the individual com-
ponents,

16. Test pump operation by rechecking individual system
operation and test procedures in Section 5 - Hydraulic
System.
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STEERING MANIFOLD ASSEMBLY

DESCRIPTION AND LOCATION

The steering manifold assembly is a rectangular shaped
metal valve with several external poppets and multiple
hose connection poris. It is generally mounted on a
bracket above the steering hydraulic filter.

NOTE: In later production manifolds, a flow control
valve has been installed that regulales the flow to the
veniuri in the brake return line to reduce the back pres-
sure in that line. On early production manifolds this pro-
vision was externally mounted separately.

OPERATION

The steering manifold serves as a centralized assembly
to provide the following provisions:

1. Accumulator drain solenoid - electric solenoid cartridge
that automatically causes the remaining hydraulic pres-
sure in the steering accumulator to be released when
the Master Switch is switched Off.

2. Manual accumulator drain - cartridge assembly which
; contains a manual pull-type valve, spring loaded to the
closed position that provides a means of manually re-
leasing any pressure remaining in the steering accumu-
lators. :

3. Low steering pressure switch - slectric switch assem-
bly that monitors the system supply pressure (accumu-
lator pressure) and causes a cab dash Low Steering Pres-
sure indicator to light.

4. Manual power supply pressure swilch - efectric switch
assembly that monitors the system supply pressure (ac-
cumulator pressure) and controls the automatic opera-
tion of the availabie manual power supply system’s 24
Vdc pump assembly.

5. High pressure or “Clippard” relief valve - mechanical
relief valve designed to reduce high pressure surges in
the accumulator supply system.

6. Flow controt cartridge (where so equipped) - controls
the flow of oll through the brake return venturi system to
regulate the pressure reduction function of the system.
There are several ports in the manifold including:

1. Steering system (LSP) port - mounting port for the
Low Steering Pressure switch.
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2. Flow restriction (FR) port (where applicable) - outlet
source from the flow controt cattridge in the manifold (when
installed).

3. Pressure {P) port - inlet source of pressure from the
pump filter assembly.

4, Test steering supply (TSP) pott - provides a test port
tocation for the steering supply system.

5. Power supply (PS) port - inlet source from the manual
power supply assembly,

6. Manual power supply switch (MSP) port - mounting
port for the switch that controls the automatic functions
of the available manual power supply system.

7. Brake system supply (BRK) port - outlet port to sup-
ply pressurized fluid flow to the brakes system through
the brake manifold.

8. Steering system (TSR) port - outlet port to supply pres-
sure to the flow amplifier valve.

9. Test steering accumulator (TSA) pott - outlet port to
the pressure gauge in the superstructure mounted hy-
draulic component box.

10. Accumulator (A1 and A2) ports - outlet ports to the
steering accumulators.

11. Tank (T} port - outlet port returning the oil to the res-
ervoir tank.

Pressurized hydraulic oil from the steering pump enters
the manifold through the P port. The high pressure (or
“clippard”) relief valve reduces the pressure surges in the
system. Typically these are the result of changes in the’
outiet flow from the variable displacement, pressure-com-
pensating piston steering pump.

When the truck's Master Switch is turned off, the oil
pressure stored in the steering accumulators is allowed
to drain back to the hydraulic reservoirs through the ac-
cumultator drain solenoid cartridge. A cab mounted de-
lay timer maintains the required 24 Vdc power to the
solencid for a preset period of time to allow the accumu-
fators to drain fully. An orifice is instafled to minimize
pressure surges in the system during this drain opera-
tion.

On later production manifolds, the brake return venturi
flow control valve was incorporated into the manifold.
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Previously it was installed on its own manifold assem-
bly.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance of the manifeid should include the
foliowing:

1. Inspect the valve for evidence of leakage or damage.
Repair or replace as required.

2. Test the operation of the functions of the manifold as
outlined in the instructions for the dump, steering, and
brake systems in Section 5 - Hydraulic System.

REMOVAL
The manifold may be removed from the truck as follows:

1. Park the truck in a SAFE POSITION. It must be se-
cured by means other than the truck’s friction brake sys-
tem.

2, Drain all pressure in the system as outlined in the
procedures on system operation and testing in Section
5 - Hydraulic System. This includes both the steering
and brake system accumulators.

Always release all hydraulic pressure in the system
before loosening or removing any hydraulic lines.

3. Disconnect all hydrautic fittings from the valve. Cap or
plug ail openings. Label each to aid in installation.

4. Remove the capscrews that secure the valve to the
mounting bracket.

5. Remove the valve.
DISASSEMBLY (Figures 1 and 2)
The manifold may be disassembled as follows:

NOTES:

1. During the disassembly and repair procedures, it is
always a recommended practice to carefully note the
specific installation and orientation of components be-
fore and as they are removed to aid in proper reassem-
bly.

2. Item numbers are the same on both versions unless
otherwise noted.

2 M1720

1. Remove check valve cartridge (4).

2. Remove the accumulator drain solenoid cartridge (2)
and orifice disk (6, Figure 1).

3. Remove the relief valve cartridge (3)
4. Remove the flow control cartridge (5, Figure 1)

5. Remove the O-ring plugs using care to note the loca-
tion from which they were removed to aid in the reas-
sembly.

INSPECTION AND REPAIR
The manifold componenis may be serviced as follows:

1. Inspect, then remove and discard all of the previously
used O-rings that have replacements included in the new
seal kit. Evidence of damage to the ring should be inves-
tigated for cause as it may indicate problems in other
areas. Itis recommended that all O-rings and seal be
replaced each time removed to ensure proper valve seal-
ing and operation.

2. Clean all parts thoroughly with clean solvent and dry
with compressed air. Do not use rags or solvents that
will leave a residue,

3. Remove any indicated burrs or high spots from any
surfaces. Re-clean if required.

4. inspect the valve body and all other components for
evidence of wear or damage. Particular attention should
be paid to the bores, mating surfaces, and thread areas.
I found to be significant the assembly must be replaced.

5. Test the operation of all solenoid valves by carefully
applying 24 Vdc power and ground to the appropriate
coil leads. Repair or replace as required. Torque the
colis to 4 to 6 ft-lbs. (5 to 8 Nm).

NOTE: Inspect the electrical connectors for evidence
of corrosion or damage. Clean, repair, or replace as
required.

ASSEMBLY (Figures 1 and 2 éxcept where indicated)
The manifold may be assembled as follows:

NOTE: Item numbers are the same on both versions.
unless otherwise noted. ‘

1. Check that all parts are clean and free of defects.
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STEERING MANIFOLD ASSEMBLY

T

KEY 846358
01. | Manifold Body
02. | Solenoid Canridge Valve Assembly
03. | Relief Carlridge Valve Assembly
04. | Check Valve Cariridge Assembly
05. | Fiow Conirol Cartridge Assembly
06. | Orifice Disc (0.156 inch)
07. 1 #16 O-ring Boss Plug
08. 1 #8 O-ringBoss Plug
02. | #4 O-ring Boss Plug
10. | #160-ring
11. | #80-1ing
12.§ #40-ring

11/19/2003

FIGURE 1 - STEERING MANIFOLD ASSEMBLY
-LATER PRODUCTICON WITH THE INTEGRAL FLOW CONTROL VALVE

M1720




T~ iﬂ; A1

ACCUM
' DRAIN

TSA

STR

3800
PSI
fC CLIPPARD
RELIEF

lese |
[

T8S )L’S BRK : MSP,

:
P
Islliis)

846354

O O O O“‘OOOAEO
O o°ef
O O o 0 OO0

P

KEY 846354
01. | Manifold Body
02. | Solenoid Cariridge Valve Assembly
03. | Relief Cartridge Valve Assembly
04. | Check Valve Cartridge Assembly
05. ] #16 O-ring Boss Plug
06. | #8 O-ring Boss Plug
07. | #4 O-ring Boss Plug
08. | #160-ring
09. | #80-ring
10. § #4 O-ring

FIGURE 2 - STEERING MANIFOLD ASSEMBLY
- EARLIER PRODUCTION WITHOUT THE INTEGRAL FLOW CONTROL VALVE
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UNIT RIG STEERING MANIFOLD ASSEMBLY

2. Install the O-rings and back-up rings on all compo-
nents as shown in the applicable illustrations (Figures 3
through 6).

3. Lubricate all O-rings and bores and threads in the
valve body with clean hydraulic fluid compatible with that
used in the truck’s hydraulic system,

4. Install the O-ring plugs and torque as oullined in the
procedures in Section 10 - Miscellaneous.

5. Install the large orifice disk and accumulator drain
solenoid cartridge (2). Torque the cartridgs to 25 ft-Ib (35
Nm).

6. Install the check valve cariridge (4). Torque the car-

KEY 55915 tridge to 50 fi-lb {70 Nm).
01. 1 Check Valve Cartridge
02. | O-ring 7. Install the relief valve cartridge (3). Torque the car-
03. | O-ring tridge to 20 ft-Ib (27 Nm).
04. | Back-up Ring

FIGURE 3 - CHECK VALVE CARTRIDGE ASSEMBLY

KEY 55914 | /®

01.] Relief Valve Cariridge ]
02. | Q-ring
03.]1 O-ring
04.} Back-upRing

NOTE: Either A or B version is acceptable.

FIGURE 4 - RELIEF VALVE CARTRIDGE ASSEMBLY

11/19/2003 M1720 5



i

IR

4
ORONY
|
KEY 56132
01. | Flow Control Cartridge
02. | O-ring
03. | O-ring

04. | Back-up Ring

KEY 55984
1. | 24 Vde Coil
02. { O-ring
03. | Solenoid Cariridge Assembly
04. | O-ring '
05. | Back-up Ring

FIGURE 5 - FLOW CONTROL VALVE CARTRIDGE
ASSEMBLY

8. Install the flow control valve cariridge (5, Figure 1)
(where equipped). Torgue the cartridge to 20 fi-Ib (27
Nm).

8. Install caps on ail open ports.

INSTALLATION

The manifold may be installed as follows:

1. Install the valve on the mounting brackets. Secure
with the appropriate capscrews and related hardware,

2. Connect all hydraulic lines and electrical wires. Torque
each connection as outlined in the instructions in Sec-
tion 10 - Miscellaneous.

NOTE: Use RTV to seal the electrical connectors to
prevent moisture from entering.

6 M1720

FIGURE 6 - ACCUMULATOR DRAIN SOLENQID
VALVE CARTRIDGE ASSEMBLY

3. Bleed and test ali systems as outlined in the proce-
dures for the dump, steering, and brake systems in Sec-
tion 5 - Hydraulic System.

NOTE: Entrapped air should be bled from all three
systems.

11/19/2003
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ACCUMULATORS

ACCUMULATORS

DESCRIPTION AND LOCATION

The accumulators are heavy metai cylinders with one
removable and one fixed or welded end or head. They
are identified by the large gas valve and protective cover
on the lower or gas end. '

NOTE: There are two versions of the accumulators.
Earlier versions incorporated wear bands and T-seals
as shown in Figure 2. Lafer versions used a different
seal arrangement and a primary seal with two back up
rings as shown in Figure 3. Different pistons are re-
quired with each type of seal configuration, It is impor-
tant to determine which configuration the accumulafor
has and to reinstall the correct lype seals.

The accumulators are mounted together on the super-
structure near the hydraulic component box.

OPERATION

The accumulators store energy, oil under pressure, They
. serve several distinct functions in this application.

{. They act as a ready source of pressurized oil to the
system, including a reserve in the case of restricted or
inadequate flow from the supplying pumps.

2. They also allow the system to maintain a more con-
stant pressure by absorbing high or low pressure surges.

The accumulator used operates on the sliding piston
principle. One end is precharged {pressurized) with dry
nitrogen gas, The other end is plumbed directly into
the system supply lines. A sliding multi-ringed piston
separates the oifl from the gas charge.

With no oil in the fluid end, the precharged gas end
hoids the piston against the fiuid end cap. As pressur-
ized oil enters the fluid end, it causes the piston to move,
compressing the gas. As oil is removed to assist in
meeting the system flow demands, the compressed gas
moves the piston back down the cylinder. In this accu-
mulator the pressure in the hydraulic and gas sides are
always equal.

MAINTENANCE AND ADJUSTMENT
"ericdic maintenance should include the following steps:

1. Inspect the accumulator cylinders and connecting
hardware for evidence of leakage, damage, or wear.

03/07/2001

Repair or replace as required.

2. Check the precharge pressure level of the gas in the
gas end of the accumulator as outlined in the proce-
dure entitled Precharging the Accumulator in these in-
structions to the pressure defined in the system test
procedures in Section 5 - Hydraulic System in this
manual.

Recharge as instructed. Frequent recharging indicates
the need to service the unit (replace the seals).

NOTE: Worn piston seals may alfow the gas to enter
the hydraulic oil in the system. The addition of this gas
to the oil would adversely affect system operation {pos-
sibly including spofty or uneven system performance
and “spongy” or unsfeady operation} similar to opera-
tion with air or other gases in the system. If gas does
transfer, it is important to properly “bleed” alf entrapped
contaminants from the oil prior to placing the truck info
service,

12527

KEY 12527
PRESSURE GAUGE
HIGH PRESSURE FITTINGS
HOSE ASSEMBLY
CONNECTION TO NITROGEN BOTTLE
ACCUMULATOR
ACCUMULATOR GAS VALVE
SWIVEL NUT
GAS CHECK STEM
BLEEDER VALVE

FIGURE 1 - ACCUMULATOR PRECHARGING
EQUIPMENT

DWIN[E RN
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PRECHARGING THE ACCUMULATOR (Figures 1,
2 and 3)

The accumulators should be precharged as follows:
(Figure 1 unless otherwise identified.)

IMPORTANT: The stipply cylinder must be of the type
that vaporizes the nitrogen when it is withdrawn. Do not
charge with fiquid nitrogen or any other gas.

1. Park the truck in a SAFE POSITION. It must be se-
cured by means other than the friction and park brake
systems.

2. Drain all hydraulic pressure from each of the accu-
mulators by pulling all valves and holding until indica-
tions that all pressure is refeased are noted (typicaily
the “noise” of the released pressurized off stops). Re-
lease the valve(s).

(ADANGER)

Never loosen any line or begin any activity without
first releasing all pressure from the system.

3. Verify that the accumulator end caps are instalied
flush with the body and the gas valve is secured tightly.

4. Remove the gas valve guard (12) and cap. (Figures
2and 3)

5. Turn the gas chuck stem or “T” handle (on the charg-
ing assembly} completely out {counter-clockwise).

NOTES:

1. The equipment required for checking or changing
systern pressure is conlained in Figure 1.

2. It is strongly recommended that a regutator be in-
stalled on the high pressure nitrogen bottle that is used
as a supply source. The regulator should be adjusted
to release maximum pressure only slightly above that
required by the component or system being charged,

6. Install the gas chuck swivel nut (7) onto the gas valve
and, using a suitable wrench, torque to 10 to 15 in-lb.
(1.110 1.7 Nm).

Do not loop or twist the hose, as it will stiffen when
gas pressure is released from the nitrogen bottle.

7. Close the bleeder screw valve (9) on the charge equip-
ment.

Mi1740

8. Turn the gas check stem or “T" handle clockwise
until it reaches the end of its travel. This will depress
the core in the accumuiator gas valve.

9. Read the pressure indicated on the pressure gauge.

a. [f the pressure is less than that listed in the ap-
proptiate test procedure, open the nitrogen bottle con-
trol vaive slightly and allow the accumulator to fill slowiy.
Shut off the vaive when the gauge indicates the desired
prassure. '

b. If the pressure is greater than that listed in the
appropriate test procedure, open the bleeder valve on
the charging equipment (typically below the gauge and
opposite the gas valve) slightly, for a brief moment, then
close to release the extra pressure.

AWARNING

Escaping nitrogen may be cold enough to cause
personal injury if it comes into contact with the skin.
Care must be taken to avoid direct contact between
the gas and any part of the body.

Po not attempt to reduce accumulator precharge
pressure by directly depressing the valve core, as
high pressure may rupture the rubber valve seat.
Instead, use the charging assembily, and use the
bleeder valve.

NOTE: Iflarge quantities of nitrogen are added or re-
moved from the accumulator during this process, it Is
recommended that the accumnulator temperature be al-
lowed o stabilize prior fo taking final pressure measure-
ments, This may be done by allowing the system to set
idle 10 to 15 minutes after adding or removing gas.

10. When charging is complete, lurn the gas check stem
or “T" handie {8) compietely out {counter-clockwise) until
it reaches the stop. Open the bleeder valve (9) to al-
low entrapped pressure to escape.

11. Loosen the swivel nut (7) and remove the assem-
bly. Hold the accumulator’s gas valve to prevent it from
coming loose.

Never loosen the swivel nut (7) from the gas valve
without first turning the gas check stem or “T"
handle (8) completely out and opening the bleeder
valve (9).
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ACCUMULATORS

12. instali the cap, torqued to 10 to 15 in.-Ib. (1.1 10 1.7
Nm). Install the gas valve guard (12) (Figures 2 and 3).

NOTE: The procedures are similar for checking or re-
leasing the precharge pressure. The seals should be
replaced when a continuing change in the precharge
pressure is defected. As the pressure fosses are ob-
served, begin a program of frequent checking as a guide
to how soon seal replacement must be made. In this
manner, maintenance can be planned ahead without
the need for any emergency repairs. Do not continue fo
operate a truck with leaky or damaged accumulators,

13. Start the truck engine, allow the accumuiators to
recharge with hydraulic oil, and check system opera-
tion.

14. Remove the charging kit from the supply bottle, cap
and store each properly.

REMOVAL

The accumutators may be removed from the truck as
follows:

© 1, Drain all hydraulic pressure from the accumulators

nd entire system as outlined in system procedures in’

‘Section 5 - Hydraulic System.,

2. Drain alt gas precharge pressure as outlined in the
procedures in Maintenance and Adjustment.

3. Remove the precharging assembly from the accu-
mulator.

4. Unscrew the gas valve (part way) until any remaining
gas begins to escape. Wait until ali gas is exhausted
before continuing.

Escaping nitrogen may be cold enough to cause
personal injury if it comes into contact with the skin.
Care must be taken to avoid direct contact between
the gas and any part of the body.

5. After ail pressure is drained, remove the gas valve.
6. Remove the hydraulic connection to the accumula-
tor. Allow any ¢ll to drain into an appropriate container.

Cap all openings, and label each to aid in installation.

/. Remove the capscrews that secure the accumula-
tors to the mounting bracket.
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8. Lift the accumulator(s} clear of the mounting bracket.

NOTE: The threaded holes in the top end cap may be
used as a means of attachment for lifting. An appropri-
ate sling around the body may also be used.

DISASSEMBLY (Figures 2 and 3)

The accumufator may be disassembled as foliows:

1. Verify that the gas vaive has been removed. If it is
still installed, verify that all of the gas and hydraulic oil

has been released as outlined in the procedures in Main-
tenance and Adjustment.

Deep vise marks, scratches, or distortions of the
outer tube may cause stress concentrations in the

tube under high pressure. Such concentrations may
eventually cause component leakage or failure.

2. Set the accumulator horizontal and secure with a strap
wrench or vise, gripping over the hydraulic end cap.

3. Install capscrews in the threaded holes in the remov-
able gas end cap (6).

Always remove the gas cap, the end cap contain-
ing the gas charging valve, first.

4. Remove the cap by using a fong bar and carefully
“prying” on the capscrews instalied for this purpose.

5. Inspect then remove, the seal ring (7) and back up
ring (8) from the end cap.

6. Remove the piston assembly by carefuily tapping on
the oil end with a wooden dowel through the oil hoie in
the fixed end as it is guided out of the body. Extra care
should be taken to prevent damage to the piston cr the
seais on the threads of the cylinder body.

IMPORTANT: Never try to remove the piston by apply-
ing compressed air to the opposite end.

7. Inspect, then remove the seals and rings from the
piston (2).

HMPORTANT: There are two versions of the accumiu-
lators. Earlier versions incorporated wear bands and T-
seals as shown in Figure 2. Later versions used a
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different seal arrangement and a primary seal with two
back up rings as shown in Figure 3. Different pistons
are required with each type of seal configuration. It is
important to determine which configuration the accu-
mufator has and to reinstall the correct type seals.

NOTE: To remove the seals from the piston (2), lift the
seal ring with a smalf, smooth screwdriver or similar
tool. Move the tool arotnd the piston several times while
using the other hand fo "work” each of the rings off the
piston.

8. On earlier version accumulators, inspect then remove
the wear bands (3) from the piston (2).

INSPECTION AND REPAIR

The accumulator may be serviced as follows:

1. Thoroughly clean ail metal parts in solvent and dry
with compressed air.

2. Clean the bore of the cylinder body (1) and piston (2}
with a clean, lintless cloth soaked in clean solvent.

NOTE: The bore and piston must be clean of any par-
ticles visible, or detectable io the touch.

3. Inspect the piston for evidence of cracks, burrs {es-
pecially around seal ring grooves), for damage. Aiso
inspect for damage due to “bottoming” on the end cap.
Repalir or replace as required.

4. Using a light, examine the body bore for scratches or
scoring. Inspect the end caps for damaged threads or
buirs on O-ring grooves. Minor nicks, scratches or light
scoting of the body bore can be removed by using cro-
cus cloth. Dress the bore until ali apparent imperfec-
tions have been removed.

5. Inspect the seal rings. If damaged, determine the
cause and correct before proceeding. They should all
be replaced at each disassembly.

IMPORTANT: There are two versions of the accumu-
lators. Earlfier versions incotporated wear bands and T-
seals as shown in Figure 2. Later versions used a
different seal arrangement and a primary seal with two
back up rings as shown in Figure 3. Different pistons
are required with each type of seal configuration. It is
important to delermine which configuration the accu-
mutator has and to reinstall the correct lype seals. The
piston must be changed if the later type of seal is fo be
used in an accumulator originally equipped with the ear-
fier type of seal.

NOTE: The piston ‘rides™ on the seal rings and does E'
not touch the accumulator bore.

ASSEMBLY
The accumulator may be assembled as follows:

1. Coat all seals and internal parts with clean hydraulic
fluid compatible with that used in the truck's hydraulic
system.

2. Install the primary seals on the piston (2) as shownin
Figures 2 and 3.

IMPORTANT: There are two versions of the accumu-
lators. Earlier versions incorporated wear bands and T-
seals as shown in Figure 2. Later versions used a
different seal arrangement and a primary seal with two
back up rings as shown in Figure 3. Different pistons
are required with each type of seal configuration. It is
important to determine which configuration the accu-
mulator has and to reinstall the correct fype seals, The
piston must be changed if the later type of seal is lo be
used in an accumulator originally equipped with the ear-
lier type of seal,

NOTES:

1. The rings may have to be stretched slightly to install.
Once installed they should be allowed to relax to their
original size for several minutes. Cooling can quicken
this relaxation. However, make sure all moisture resi-
due is removed prior to continuing assembly and that
the seals are straight, not twisted,

2. Exercise special care not to ‘pinch” or distort the back
up rings.

3. Install the wear bands or other seals on the piston (2)
oriented as shown in Figures 2 and 3.

4, instali the piston assembly in the bore of the cylinder
body (1). The larger hollow side of the piston should be
directed toward the gas end.

NOTES:

1. The piston must go into the bore exactly square and
very sfowly, as the seal ring will move if done sfowly, but
may be damaged if forced quickly. The pistorr will fit
snug. Do not let the seal rings “drag” on the threads,
2. Use a hammer and a wooden dowel or block to tap
the piston into place until all of piston is at least 2 inches
(50 mm) below the beginning of the honed bore. Keep
force against the piston while tapping the seals through
the bore chamfer, otherwise the piston will bounce back,
damaging the seals. Cover the port opening fo keep
out dirt.
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UNIT RIG ACCUMULATORS
KEY 56297 KEY 56597
01.: Cylinder Body 07.]End Cap O-ring Seal 1.|Cylinder Body 07./End Cap O-ring Seal
02, Piston 08.;Back-up Ring 2. Piston 08.]Back-up Ring
03, Piston Wear Band {09./Gas Valve Guard Spacer 3.| Piston Seals 09.|Gas Valve Guard Spacer
04, Piston T-Seal Ringl 10./Capscrews 4,|Back-up Ring, Piston[10..Capscrews
05.|Instruction Plate  [11.|Gas Vailve 5./ Primary Piston Seal [11.]Gas Valve
06./Gas End Cap 12.|Gas Valve Guard 6./Gas End Cap 12.1Gas Valve Guard
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FIGURE 2 - ACCUMULATOR ASSEMBLY -
EARLIER VERSION
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FIGURE 3 - ACCUMULATOR ASSEMBLY -
LATER VERSION




5. Instail a seal ring (7) and back up ring {8} on the gas
end cap (6). Lubricate the seal ring with hydraulic oil.
Install onto the body and tighten until the O-ring forms
a seal and “tightens”. Da not over tighten as this may
damage the seal assembly.

NOTES:

1. Exercise care not to “drag” the seal rings over the
threads when installing.

2. The cap should “bottorn out” on the body. Be careful
not to over-tighten.

6. Install the gas valve (11}.

7. Install the gas valve cover and guard (12} with spacer
(9). Secure with capscrews (10).

INSTALLATION

The accumuiators may be installed as foilows:
1. Position the accumulator in the mounting bracket.
NOTE: The threaded holes in the gas end cap may be

used as a means of attachment for lifting. An appropri-
ate sling around the body may also be used.

2. instali the mounting hardware.

3. Secure the unit in place with capscrews and wash-
ers.

4. Install the hydraulic connections to the accumutlator.
5. Precharge the gas side of the accumulator as out-
lined in the instructions in the procedures in Mainte-
nance and Adjustment.

6. Install the gas valve cap.

7. Start the truck engine and allow the systems to pres-
surize or charge normally. Inspect for evidence of leak-
age or damage.

B. Bleed ait entrapped air or contamination from each
of the systems as outlined in the procedures in Section
5 - Hydraulic System.

Q. Test the system operation as outiined in the proce-
dures in Section 5 - Hydraulic System.
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HYDRAULIC SYSTEM

HYDRAULIC SYSTEM

DESCRIPTION AND LOCATION

The hydraulic system provides power and assist for the
steering, dumping, and brake systems as well as a num-
ber of lesser systems. Refer to the individual systems
or component moduies for detailed information,

OPERATION

The hydraulic oil supply is drawn from the hydraulic res-
ervoir (tank) to the pump assembly. The pumps de-
velop the pressure and flow demanded by the individual
systems. The oil is routed back 1o the reservoir after it
completes the cycle in the system.

The reservoir is maintained at a relatively constant pres-
sure of 5 to 10 psi (35 to 70 kPa) at all times during
normal operation using the internal pressure created
through the operation of the truck’s hydraulic system.
A relief valve preset at 10 psi (70 kPa) prevents the
pressure from exceeding this level.

On some trucks, a hydraulic oil cooler system is included
~ assist in maintenance of cooler temperatures in the
Jdraulic system. Detailed information on this system,

its operation, maintenance, and testing is included in

the information on the Dump System in Section 5§ —

Hydraulic System of the appropriate Mechanical Manual.

MAINTENANCE AND ADJUSTMENT

Periodic maintenance of the hydraulic system should
include the following:

1. Test the operation of the dump, steering, brake, and
any other hydraulic systems as outlined in the instruc-
tions in Section 5 - Hydraulic System.

2. Inspect the systems and sach of the components for
evidence of leakage, wear, or damage. Refer to the
individual system or component modufes in Section 5 -
Hydraulic Systern for detailed information.

3. Check the off level in the hydraulic tank. To verify
the proper operating level it should be checked as fol-
lows:

a. With the engine and Master Switch both Off,
rheck the oll level in the sight plugs.
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(1) At a minimum, it should be above the level
indicated by the bottom or low level plug.

(2) If not at this minimum level, add sufficient
amounts of the oil through the quick disconnect/pre-
filtering system on the truck to obtain this level.

b. Start the engine and allow to run at low idle speed.

¢. Allow all system accumuiators in the steering and
brake systems to fully reach operating pressure.

d. Recheck the oil level. If it has disappeared be-
low the lower sight plug (with the dump body in the fully
fowered position) it may be necessary to refill as out-
lined previously prior to continuing this procedure,

NOTE: This is especially true if the operating systems
have been drained or not refilfed since prew'ous servic-

ing.

e. Operate each of the systems through sufficient
cycles so that all air is bled from each system.

f. With the dump body fully lowered and resting on
the truck frame, the sleering in straight ahead position
and all brakes released, siop the engine, but ieave the
Master Switch ON.

g. Recheck the oil level sight plugs. i the level is
not to the full fevel, refill as outiined previously in these
instructions. Be sure to leave the Master Switch ON for
the entire filling process.

NOTES:

1. Since a relief valve assembly regulates the pressure
in the tank, it is not necessary to relieve entrapped pres-
sure in the tank before adding hydraufic off.

2. Operation of the truck with the oil level between the
full and low levels when measured as indicated is per-
missible, but filling fully at this time will provide increased
system capacily.

3. Do not overfill the tank above the full sight plug.
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UNIT RIG

HYDRAULIC STEERING SYSTEM

HYDRAULIC STEERING SYSTEM

DESCRIPTION AND LOCATION
Components in the steering system include:

1. Steering pump - variable displacement, pressure
compensating piston pump assembly comprising the rear
section of the triple hydraulic pump assembly attached
to a frame mounted bracket.

2. Hydraulic filter - pressure filter assembly with
replaceable cartridge element mounted on the inside of
the frame on the driver's side near the hydraulic tank.

3. Steering accumulators - long, slender piston type
accumulator mounted in front of the hydraulic tank.

4. Steering orbital valve - cylindrical valve attached to
the base end of the steering column behind the access
panel in front of the cab.

5. Steering system flow amplifier - rectangular vaive
mounted inside the front frame rail, in front of the front
axle assembly.

8. Steering cylinders - double acting hydraulic cylinders
mounted on the front of the front axle assembly.

7. Steering manifold - multi-valve, metal manifold with
externally mounted cartridges, mounted on top of the
steering system hydraulic filter,

8. Manual power supply pump - 24 Vdc electric motor
driven hydraulic pump mounted on the pump mounting
platform. It is intended to be used for pressurizing the
steering and brake systems during maintenance purposes
(such as towing a disabled truck) only,

9. Pressure switches - typically diaphragm type pressure
switches located as follows:

a. Low Steering Pressure (LSP) - mounted on the
steering manifold, This switch warns the operator of
decreased pressure in the steering system that resuits
in diminished steering performance.

b. Manual Power Supply Pressure (MPSP) - mounted
on the steering manifold. This switch controls the

autornatic operation of the manual power supply pump
under specific operating conditions.

OPERATION
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The hydraulic steering system consists of two
subsystems, supply and operation, which perform
together to control the operation of the steering system.

SUPPLY

Hydraulic oit to supply the system is drawn from the
hydraulic reservoir into the steering pump assembly. The
pump is a piston type pump with a moveable swashplate
thatis controlled in a pressure-compensating mode. In
this configuration, the pump swashplate stroke is
controlled from O to maximum displacement per revolution
to provide a flow sufficient to maintain constant pressure
of 3500 psi (24 130 kPa) in the system accumulators.
The output of the pump is routed to the accurmuiators
through a high pressure cil filter and steering manifold
and on to the steering and brake accumulators, which
are kept at a “constant state of charge”. The majority of
operating time, the steering pump output will equal the
steering demands without depleting the accumulator
reserves.

OPERATION

The control of the system is based on a principie of flow
amplification, in which a limited or pilot flow from the
steering valve is used to control the operation of the flow
amplifier valve that regulates system flow to the steering
cylinders.

When the steering wheel is held stationary (considered
the neulral position whether the vehicle is traveling straight
or being controlied during a turn):

1. The supply of oil from the steering pump is routed
across the integral priorily valve in the flow amplifier.

2. The directional controlf valve remains in the centered
position. In this mode, any pressure surges induced by
road conditions (e.g. when striking a hole in the road)
are absorbed by the integral shock valves in the flow
amplifier instead of being transmitted to the steering
control unit, non-reactive steering.

When the steering valve is activated (by movement of
the steering wheel) to change the position of the vehicle’s
front wheels:

1. Aload sense signal is passed from the steering valve
to the flow amplitier’s priority valve.

2. The priority valve shifts changing the path of the oil
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STEERING SYSTEM OPERATION
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. supply to the directional conirol valve portion of the
- steering conirol unit.

3. The directional vaive is then shifted allowing the required
flow to reach the ampilifier valve assembly. The amount
and speed of the input signal contrels the magnitude of
the spool’'s movement. The pilot and main flows are then
merged and directed to the appropriate ports in the
steering cylinders.

Stopping movernent of the steering wheel returns the valve
to the previously outlined stationary position.

Amplification occurs in the amplifier valve, As the pressure
in the chambers increase, flow is regulated in an amount
proportionate to the area of the holes in the various portions
of the spool.

The directional control valve controls the return oil. Inan
overrun condition {in which the vehicle wheels try to cause
steering movements more severe than the operator's
inputs) the directional control valve automatically throttles
the flow of this return cil to maintain stable control of the
cylinders.

Steering “kick back” is controlied by the system
‘requirement that the pressure in the port chamber of the
amplifier valve must exceed that in the main chambers
for the movement of the valve.

As in the neutral or stationary mode, the shock valves
prevent pressure surges in the cylinders themselves.
Suction valve provisions are also incorporated o prevent
cavitation. To ensure a constant proper charge to the
suction valves, a separate counter pressure valve Is
provided.

For detailed information of the remaining mechanical
components in the steering assembly, refer to the
information in Section 7 - Running Gear.

In conditions in which the cutput of the steering pumpis
not sufficient to handle the immediate total steering
demands, the appropriate accumulators supply the
required oil.

A manual power suppiy is available to provide assistance
in steering a disabled {ruck (e.g. maintenance, engine
problems or during towing). In this system, a 24 Vde
motor/pump combination draws fiuid from the system
reservoir and provides it directly to the steeting and brake
accumulators, Activation of this system is made either
“.nanually by means of a cab dash mounted control switch
or automatically if the truck speed is above approximately
3 mph (5 km/hr) and the steering accumulaior pressure
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decreases to less than a preset pressure.
MAINTENANCE AND ADJUSTMENT
Periodic maintenance should include the following:

1. Inspect each component in the steering system for
evidence of leakage, damage, or wear, Repair ot replace
as required.

2. Inspect alt hydraulic hoses for damage or weatr. Verify
that they are secure from moving parts and chaffing and
that all connections are properly torqued per the
instructions in Section 10 - Miscellaneous.

3. Test the operation of the system as outlined in the
procedures later in this section.

HYDRAULIC STEERING SYSTEM OPERATIONAL
CHECK-OUT

The steering system should be perfodically tested as
follows:

Prior to Engine Start

1. Verify that the rear wheels are chocked or that the
truck is parked in a SAFE POSITION and secured by
means other than its friction or park brake system.

2. Verify that the front wheels are not chocked and all
equipment and personnel are clear of the area in which
the tires will move while turning.

3. Verify that all hose fitlings are tighiened to the torque
specifications contained in Section 10 - Miscellaneous.

4, Verify that the trucks hydraulic tank is filled to the
proper level with approved hydraulic oil.

5. Verify that the valve in the pump suction line is open.

6. Verify that all equipment is installed and secured in
place in the steering linkage assembly.

7. If the engine is to be cperated prior to hydraulic testing:
a. Steeting manifold

(1) On manifolds equipped with the automatic or

solenoid valve assemblies, this may be done by rotating

the manual override button on the solenoid 180° and
allowing the hutton to come out.
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(2) On manifolds equipped with the manually
operated needle valve assemblies, this may be done by
turning the valve counter-clockwise 1o open and allow
the cil to return to the reservoir.

NOTE: These drain valves must be closed prior to
rmoving the truck or beginning any testing on the steering
and/or brake system.

b. Brake manifold

(1) Remove the manual drain vaive from the
manifold.

{2} Instail an appropriate O-ring boss plug inits
place.

NOTE: This plug must be removed and replaced by
the appropriate manual drain valve assembly prior to
maoving the truck or beginning any testing on the steering
and/or brake system.

B. Verify the nitrogen gas precharge pressures in the
accumulators are as follows:

a. Steering (2 large} - 1450 to 1550 psi (9 99510 10
685 kPa).

b. Brakes (3 smailer) - 950 to 1050 psi (6 55510 7
245 kPa).

Follow the procedures outlined in the instructions for each
style accumulator in Section 5 - Hydraulic System.

NOTE: The accumulators must be fully drained of all
hydraulic pressure prior to checking gas pressure. This
may be done by pulling the manual drain valve in the
steering and brake manifolds to relieve the pressure in
the systems.

9. Locate the following pressure gauges in the hydraulic
component box on the superstructure:

a. Steering accumulator pressure.
b. Steering system or valve pressure.
10. High pressure (“clippard”) relief valve adjustment:

NOTE: The relief valves are shipped from the factory
presel. They should not be adjusted unless they have
been taken apart for some reason. The internal
components are nof serviced separately and the valve
assembly should be replaced as a complete unit if
servicing Is required.
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If adjustment is necessary.

a. Loosen the Jocking nut on the high pressure relief
valve,

b. Slowly turn the adjusting screw inward until the
screw siops or “botloms” in its travei.

c. Turn the adjusting screw outward 1 ful turn and
lock In position with the focking nut.

11. Install a 0 - 5000 psi (0 - 35 000 kPa) pressure gauge
on the quick disconnect fittings at the following locations:

a. The TSS or TSP port on the steering manifold.
12. i not previously tested, verify that the hydraulic
reservoir is propetly pressurized to 104/~ 1 psi (70 +/- 7
kPa).

13. Verify that the valve in the hydraulic pump suction
line is open. .

14. If the truck has been sitting Idle for an extended period
of time or the steering pump or system has been drained
since the last fime the truck was started, fill the case i
drain on the steering pump with approved hydraulic oil. -
15. Using the appropriate means for the electrical
propulsion installed, disable the truck’'s propulsion system
to prevent its operation when the Shifter is moved to the
forward or reverse position.

16. Install a voitmeter to monitor the operation of the

steering accumulator drain solenoid in the steering
manifold.

Main Steering System Test and Adjustment
The steering system may be tested as follows:

1. Reconnect and properly torque all hoses previously
removed.

2. Check the pressure in the steering system as follows:
a. Turn the Master Switch On.
b, Start the engine and alfow to run at low idle spsed.

c. Verify that at approximately 2100 psi (14 480 kPa)
the Low Steering Pressure indicator goes out.

NOTE: This is an approximation test at this point. More
detailed final testing will be done later.
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_ d. Verify that the steering accumulator pressure
reading on the gauge in the component box increases
slowly to 3450 to 3550 psi (23 790 to 24 480 kPa), then
stabilizes.

NOTE: If the pressure is not correct:

1. Check all other pressures and determine the cause
for the incorrect pressure.

2. Only after determining that the problem is an incorrectly
adjusted steering pump compensator, adjust as outlined
in the Unit Rig Mechanical Manual.

e. With the engine stilt at low idle speed, turn the
steering wheel back and forth repeatedly. Count the
number of revolutions of the steering whesl. The normal
is approximately 5-1/2 turns lock-to-lock.

f. Discontinue the steering wheel movement and verify
that the steering accumulator pressure returns to 3450
to 3550 psi (23 790 to 24 480 kPa).

g. Verity that the oil level in the hydraulic reservoir
remains at normal operating levels. Stop the engine and
refill the reservoir if required to obtain this level.

h. Record the pressure reading.

3. Steering system relief vaive adjustment:
a. Accelerate the engine to rated speed and hold.

b. Turn the steering wheel for a left or right turn until
it “stops”.

¢. Verify that the pressure on the gauge in the
component box marked “Steering Valve” is:

260010 2700 psi (17 930 to 18 620 kPa).
d. Release the steering wheel.

e. Verify that the pressure returns to approximately
0 psi {kPa).

f. Slow the engine to low idle speed.

g. Ifthe pressure is not at this level, the flow amplifier
valve may be adjusted as follows:

(1) Remove the cover of the top on the relief valve
in the steering flow amplifier vaive.

(2) Using the appropriate metric hex head “Alien”

wrench, turn the adjustment screw inward (to raise the
pressure) or outward (io lower the pressure).
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NOTE: One full revolution of the adjustment screw
equals approximately 550 psi (3 790 kPa).

(3) Accelerate the engine to rated speed and
read the pressure. Verify that the pressure is:

2600 10 2700 psi (17 930 to 18 620 kPa).

(4) Repeat steps (1) - (3} until the proper pressure
is obtained.

(5) Slow the engine to low idle speed.

(6} Secure the adjustment screw and replace
the cap, :

{7) Record the final pressure.

h. Accelerate the engine to rated speed and cycle
the steering by turning back and forth throughout the
travel 3 additional times. Slow the engine to low idle
speed.

NOTE: [f the steering wheel continues to turn or
“freewheel” when turned by the operator with low to
moderate force (with the belicranks against the stops),
itis an indication that the pressure setiing of the shock
valves internal to the flow amplifier is too low. If this
occurs, contact Unit Rig for adjustment or replacement
information.

i. Stop the engine.
Low Steering Pressure Switch Operation Test
1. Verify that:
a. The Low Steering indicator is not illuminated.
b. The truck Shifter is in the Neutral position.

c. There is no external speed input signal to the truck
propuision control system.

2. Slowly turn the steering wheel from side to side while
monitoring the Low Steering Pressure indicator and
steering pressure gauge connected to the test port on
the outlet of the steering pump.

3. Verify that the truck’s manual power supply system
does not activate,

4. Verify that at 2050 to 2150 psi (14 135 to 14825 kPa)
the Low Steering Pressure indicator Hluminates.
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NOTE: On some pressure gauge assemblies, it may
be difficult to accurately read this low pressure as it is
decreasing. The primary intent is to verify that the
indicator lights before the pressure decreases to 0 psi
(kPa).

5. Verify that the truck’s manual power supply system
dees not activate.

6. Stop the movement of the steering wheel.
7. Record the actuation pressure,
Manual Power Suppiy System Test

Test the operation of the available manual power supply
system as follows:

1. lf required, raise the truck unti the front tires are clear
of the floor and block securely in this position.

2. Verify that there is no speed signhal input present in
the electric drive system’s control panel.

3. With the engine stopped, turn the steering wheel back
and forth until the pressure in the steering accumulators
is fess than 1750 psi (12 650 kPa}.

4, Pull the Manual Steering Pump switch out to activate
the system.

5. Verify this pressure increases then stabilizes at 1925
to 1975 psi (13 275 to 13 620 kPa) before the pump
stalls or the pump’s internal relief vaive activates.

a. If the pressure is too high or low, it may be adjusted
by means of the adjusting screw on the pump’s relief
valve. Secure the screw with the locking nut when the
adjustment is complete.

b. If the motor stails prior to obtaining this pressure,
check the condition of the batteries, 24 Vdc circuitry,
and pump/motor assembly.

6. Push the Manual Supply System Switch in to
deactivate the pump assembly.

NOTE: This is not a continuous duty motor assembly
and should not be operated continuously for extended
periods of lime.

7. On trucks equipped with the available automatic
activation feature for the manuai supply system:

8 M1759

a. Provide a condition that will simulate the truck’é
movement in operation (closing the normally open
contacts on the speed relay) by either:

(1) Using a laptop computer, follow the normal
cantrol system procedures to cause the anti-reversal (AR}
function to activate, or;

(2) Instaliing a jumper wire an the appropriate
contacts on the speed re!ay that control the signal
voltage.

NOTE: Typically this is from terminal 30 to terminal 87
on the refay, but it is recommended that the proper
schematics be reviewed to verify the correct locations.

h. Tum the steering wheel back and forth siowly while
monitoring the steering accumulator pressure.

c. Verify that at 1520 to 1680 psi (10 480 to 11 585
kPa):

{1} The pump activates and begins supplying oil
to the system.

(2) The indicator light in the center of the Manual
Power Supply Switch is on. :

d. Temporarily discontinue tuming the steering wheel.
e. Verify that at 1850 +/- 80 psi (12 750 +/- 550 kPa):
{1) The pump stops operating.

{2) The indicator light in the center of the Manual
Power Supply Switch is off.

f. Repeat steps b through e as required.

g. Again using a laptop computer, follow the normal
control system procedures to cause the anti-reversal (AR)
function to deactivate or remove the jumper installed.
NOTE: This is not a continuous duty motor assembly
and should not be operated continuously for extended
periods of time.

Testing Steering Accumulator Drain Systems

Test the steering accumulator automatic pressure drain
valve as follows:;

1. Turn the Master Switch Off.
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; 2. Verify that the steering accumulator pressure gauge
- (in the hydraulic component box) pressure reading
decreases rapidly as the accumulator drains to the tank
through the solenoid vaive in the steering manifold.

3. Verify that the steering accumulator pressure
decreases to approximately 0 psi (kPa).

4. Verify that the power to the drain valve coil switches
oft automatically (voltmeter returns to 0 volts) after
approximately 150 seconds.

5. Remove the voitmeter,

Test the operation of the steering accumulator manual
pressure drain valve as follows:

1. Turn the Master Switch On.
2. Start the engine.

3. Allow the pressure in the accumulator to rise until it
exceeds 1500 psi (10 340 kPa), then stop the engine.

4. Pull the manual accumutator drain valve in the steering
manifold to open.

* 5. Verify that the pressure in the steering accumulator
decreases to 0 psi (kPa).

6. Release the manual drain valve to close.

Test complete

1. Install all covers removed.
2. Remove ali blocking and lower the truck to the ground.
SERVICE

See individual component modules for detailed service
information.

11/20/2003 M1759 9



A85180

KEY
001.] Steering Flow Amplifier Valve | 039.] Locknut 106.| NotUsed
002.] Steering Orbital Valve 040.] Accumulator Mounting Bracket 1 107.1 Clamp Support Assembly
003.| Steering Manifold Assembly | 041.| Adapter Fitting 108.| Clamp Support Assembly
004.) Steering Accumulator 042.] Flatwasher 109.1 NotUsed
005.| Hydraulic Filter Assembly 043.| Capscrew 110. | Not Used
006.] Valve Bracket 044.] Hose Assembiy 111. | Tube Clamp
007.| Capscrew 045.} Hose Assembly 112. ¢ Tube Clamp
008.] Lockwasher 046.] Adapter Fitting 113.| Through item 115. Not Used
009.| Capscrew 047.] Hose Assembly 116.| Hose Bracket
010.] Lockwasher 048.| Not Used 117.| Through ltem 119. Not Used
011.] Socket Head Capscrew 048.] Hose Assembly 120.} Clamp Halves
012.| Lockwasher 050.] Flange Fitting 121.] Clamp Cap Plate
013, Plug 051.1 Not Used 122.] Capscrew
014.| Adapter Fitting 052.] Adapter Fitting 123.1 Through ltem 141. Not Used
015.i Adapter Fitting 053.1 Plug 142.1 Adapter Fitting
016.| Adapter Fitting 054.] Through item 059. Not Used 143.] Through ltem 150. Not Used
017.{ Adapter Fitting 080.1 Hose Assembly 151.| Locknut
018.] Adapter Fitting 061.| Hose Assembly 152.] NotUsed
018.| Clamp Support Assembly 062.; Adapter Fitting 153.| Adapter Fitting
020.;{ Hose Assembly 0863.| Pressure Gauge 154.1 Hose Assembly
021.1 Hose Assembly 064.] Capscrew 1556.] Not Used
022.| Hose Assembly 065.| Adapter Fitting 156.| Hose Assembly
023.] Hose Assembly 066.] O-ring 157.] Clamp Support Assembly
024.] Hose Assembly 067.| Capscrew 158.| Through ltem 160. Not Used
025.] Hose Assembly 068.) Pressure Switch 161.] Capscrew, Grade 8
026.| Flange Fitting 069.| Test Coupling 162.| Tube Ciamp
027.] Hose Assembiy 070.] Quick Connector 163.| Cushion Clamp
028.| Flange Fitting 071.{ Not Used 164. | Clamp Suppori Assemnbly
029.1 Hose Assembly 072.] Nameplate 165. | Adapter Fitting
030.| Hose Assembly 073.] Nameplate 166.{ Angle Clip
031.] Adapter Fitting 074.{ Through tem 078. Not Used 167.| Adapter Fitting
032.i Adapter Fitting 080.] Hardened Flatwasher 168.{ Adapter Fitting
033.] Hose Assembly 081 | Through item 100. Not Used 169.| Cushion Clamp
034.| Hose Assembly 101.[ Capscrew 170.1 Adapter Fitting
035.{ Hose Assembly 102.1 Capscrew 171.{ Adapter Fitling
036.] Hose Assembly 103.| Flatwasher 172.] Not Used
037.| Adapter Fitting 104.| Not Used 173.| Adapier Spacer
038.| Flange Fitting 105.{ Clamp Support Assembly
10 M1759 11/20/2003
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UNIT RIG

HYDRAULIC DUMP SYSTEM

HYDRAULIC DUMP SYSTEM

DESCRIPTION AND LOCATION

Components in the dump system include:

1. Dump pump - cne dump pump with two gear sec-
tions rounled on the pump mounting platiorm, part of
a muitiple pump assembly.

2, Dump cylinders - one mounted on each side of the
truck.

3. Dump pilot valve - located in the hydraufic cabinet
on the superstructure behind the cab.

4. Dump control valve - mounted on left lower frame
assembly.

5. Filters - iwo separate bowl assemblies located on left
inside the lower main frame in dump pump outlet line -
one for each dump pump section.

6. Auxiliary dumping connections - quick disconnect styie
couplings typically mounted on the main dump control
ilve.

7. Hydraulic oil cooler system — oil-to-air cooling con-
denser and reiated control equipment,

a. The oll cooler is mounted in front of the radiator,
behind the front grille assembly.

b. The controlling solenoid cartridge valve is
mounted above the dump system filters on the leff in-
side of the lower main frame.

c. The controlling electric relay valve is mounted
with other relay valves on the moveable panel in the
fower right corner of the cab dash.

d. The switches controlling the operation of the re-
lay and cartridge valve are mounted on the dump pitot
valve assembly identified previously.

OPERATION
The dump system is used to control operation of the
dump body. The pressurized hydraulic oil not only

moves the body through the dump cylinders, but also is
~gd 10 pilot control the dump system components.

04/09/2001

PUMP OPERATION

The dump system is used to control the operation of the
dump body. Hydraulic pressure, provided by the dump
pump, is used to assist in component control as well as
the raising of the dump body.

RAISE

To raise the dump body, the operator moves the Dump
Control lever to the Raise position and holds. This me-
chanically positions the pilot valve to the raise position,
which in turn hydraulically positions the spools in the
main valve.

In the Raise position:

1. Pressurized oll from the pumps {regulated to a maxi-
mum of 2400 psi {116 550 kPa) by an internal relief
valve in the inlet portion of the main valve) is routed
through the load check valves, 10 the extend poris on
the dump cylinders, causing the cylinder to extend.

2. Low pressure return oil from the retract ports is routed
through the valve back to tank. A anti-void or low pres-
sure refief valve maintains an approximate 40 to 50 psi
(275 1o 345 kPa) back pressure in this side of the sys-
temn to maintain some seal pressure and reduce the in-
gestion of air and other contaminates past the seals.

When the body rises 1o its overcenter point (at which
hydraulic pressure is no longer required to continue rais-
ing the body), the main spools begin {o try to shift posi-
tions. The unidirectional orifice (in the pilot line outiet
from the retract side spool} limits this movement, al-
fowing the main spool to move only to a restricted flow
position. This control of the return flow aliows the now
pressurized return flow to control extenision of the cylin-
ders,

NOTES:

1. Overcenter provisions are included on these irucks
even though the dump bodies themselves do not travel
overcenter. This is because movement of the material
in the body toward the rear during the dumping cycle
causes an “effective overcenter” condition that would
result in the dump body reacting just as if it had actually
gone overcenter.

2. Oil flow is diverted from the hydraulic oil cooler as-
sembly when the dump controffer lever is in the Raise
position,
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FIGURE 4 - DUMP SYSTEM OPERATION - FLOAT
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HOLD

To stop movement of the dump body (either raising or
lowering) the operator must move the Dump Control
lever to the Hold position. The pilot valve flow is detented
causing the control valve spools to block flow from both
sides of the cylinder pistons. This effeclively holds the
dump body in the desired position.

NOTES:

1. The oil from the dump pump is directed back to the
reservoir tank by the pifot and controf valves.

2. Oif flow is diveried from the hydraulic oil cooler as-
sembly when the dump controfler lever is in the Hold
position.

LOWER

To fower the dump body, the operator moves the Dump
Control to the Lower position and holds. This mechani-
caily positions the pilot valve to the lower or “power
down” position, which in turn hydraulically positions the
spools in the main valve.

In the Lower position:

1. Pressurized oil from the pumps (reguiated to maxi-
mum of 2400 psi (16 550 kPa) by an internal relief valve
in the inlet portion of the main valve) is routed through
the load check valves, to the retract ports on the dump
cylinders, causing the cylinder 1o retract.

A separate relief valve in the pilot valve assembly lim-
its the maximum pressure in the Lower mode to 1500
psi (10 340 kPa). This is to limit the rate of return of cil
from the cylinders to the tank in the power down mode,
reducing any possible system problems caused by the
potentially high return flow rates.

2. Low pressure return oil from the extend ports is routed
through the vaive back to tank. An anti-void or low pres-
sure relief valve maintains an approximate 40 to 50 psi
(275 o 345 kPa) back pressure in this side of the sys-
tem to maintain some seal pressure and reduce the in-
gestion of air and other contaminants past the seals,

NOTE: Oil flow is diverted from the hydraulic oil cooler
assembly when the dump controlfer lever is in the Lower
position.

FLOAT

Once the dump body is lowered more than approxi-
mately 1/2 of its total travel, the operator moves the
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Dump Control lever to the detented Float position. This
resulting valve flow positions the main control spools to
direct the flow from the pump and both sides of the
cylinder piston. The oil flow rate through the valve regu-
lates the lowering untit the dump body is resting on the
dump body pads on the frame. At this point, the cylin-
ders are carrying no load and are not pressurized—a
desirad condition for haulage operation.

Hold the Dump Con!roi Iever in the Lower position
only until the dump body is approximately one-half
the way down. To continue to power the dump body
down will resuit in the dump body's striking the
frame at a relatively high rate of speed. With the
control in the Float position, the dump body wiil
settle onto the frame.

IMPORTANT: The Dump Controf lever and dump valve
must be in the Float position at all times the truck is in
operalion. On some lrucks a pressure switch will not
allow truck propulsion with the valve not in the float po-
sition and hydraulic pressure trapped in the lines.

The Dump Control lever is detented in the Hold and
Float positions only. It must be held in the Raise or Lower
position. Releasing the Dump Control lever from the
Raise position will permit it to move and remain in the
Hold position, while releasing the lever from the Lower
position to move and remain in the Float position. All
other movement must be made manualiy.

NOTE: The system Is designed to provide infinite po-
sitioning of the spool, directly controfled by movement
of the Dump Control lever. This enables the operator to
maitain precise control of the dump body movement,

Optional provisions are available which allow the dump
body to be raised or lowered by means of an external
source, typically another truck's dump system, if the
normal pump system is unable to provide required pres-
sure and fiow. In this mode, the disabled {ruck’s control
valve is placed in the Hold position, blocking off the
normal supply and control circuit and the external
sources supply controls the operation of the dump cyl-
inders and body.

A dump systemy/separate foading brake interlock sys-

tem Is available as an option to prevent the raising of
the dump body until the truck’s load brake is activated.

NOTE: The system is designed to provide infinite me-
tering of the dump contro!l valve it the raise and lower
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UNIT RIG

HYDRAULIC DUMP SYSTEM

modes, which directly controls movement of the dump
body. This enables the operator to maintain precise
control of dump body movement.

When the Dump Controller lever is moved to the Float
position, a timer is activated. At a preset time interval
(typically 45 seconds), the timer activates a cab mounted
relay. This causes a solenoid vaive to open and to al-
low the flow of oil, diveried from the dump system, to
flow through the oil cooler assembly. The flow is main-
tained as long as the Dump Controller lever remains in
the Float position.

MAINTENANCE AND ADJUSTMENT
Pericdic maintenance should include the following steps:

1. Inspect all hoses and lines for evidence of damage
or leakage. All hoses should be secured properly and
properly torqued as outlined in the procedures in Sec-
tion 10 - Miscellaneous. Repair or replace as required.

2. Inspect each assembiy component for evidence of
wear, damage, ofr leakage.

" Test the operation of the system as outlined in the
peration test.

OPERATION TEST
The operation of the system may be tested as follows:

1. Park the truck in a SAFE POSITION. It must be
secured by means other than the friction brake system,

2. Stop the engine and aliow the system to release all
entrapped pressure. Verify that the Dump Controlier
lever is in the Float position.

3. Verity that the steering system has been properly
tested and adjusted.

4. Verify that all hoses and fittings are tightened per the
procedures in Section 10 - Miscellaneous.

5. Verify that the trucks hydraulic tank is filled to the
proper level with approved hydrautic oil.

6. If not previously tested, verify that the hydraulic res-
ervoir is propetly pressurized as follows:

o a. Installa source of clean, dry compressed air, regu-

lated to 10 psi (70 kPa) on the inlet to the hydraulic
tank.
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b. Install a 0 to 50 psi (0 - 350 kPa) pressure gauge
on to the outlet line from the pressure regulator on the
hydraulic tank to the tank itself. Fittings may need to
be provided.

c¢. Turn on the air supply to the cressmember, veri-
fying that it does not exceed 10 psi (70 kPa).

d. Verify that the pressure to the hydraulic tank is
10 +/- 1 psi (70 +/- 7 kPa). If not, check the operation of
the hydraulic tank rellef vaive.

e, When complete, remove the equipment installed.

f. Repressurize the hydrautic tank to 10 +/- 1 psi
{70 +/- 7 kPa).

7. 1f the truck has been sitting idle for an extended pe-
riod of time or the steering pump or system has been
drained since the last time the truck was started, fili the
case drain on the steering pump with approved hydrau-
lic oll.

8. Using the appropriate means for the electrical pro-
pulsion system installed, disable the truck's propulsion
system to prevent its operation when the Shifter is
moved to the forward or reverse position.

9. Test the high pressure relief valve and hydraulic oil
cooler system operation as follows:

a. Verity that the Shifter is in Neutral and the en-
gine is operaling at low idle spead.

b. if any work has been done on the dump system
or its components or the condition of the system is un-
known, raise and lower the dump body through several
cycles to bleed all entrapped air from the systern. Do
not “force” the cylinders at either end of travel.

NOTE: To improve this process, it is recommended

that the:
1. Dump body is raised in 2 to 3 ft. (0.6 to 0.9 m) incre-

ments.

2. Dump Controller lever is held in the Lower or ‘power-
down” position until the dump body is within 2 to 3 11,
(0.6 fo 0.9 m} of the frame.

¢. During this cycling exercise, verify that the:

(1) LED light on the switch on the dump control
pilot valve is on in the Raise, Hold, and Lower posi-
tions.

(2) No oil flows through the oil cooler assembly.
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¢. Raise the dump body to its fully raised position.

d. While holding the Dump Controller lever in the
Raise position, verily that:

{1) The dump system pressure (on the cabinet
mounted gatge) is 2350 to 2450 psi (16 205 to 16 895
kPa). if not, readjust as outlined in the informaticn on
the dump control vaive in Section 5 - Hydraulic Sys-
tem.

e. Release the Dump Controller lever, allowing it to
return to the detented Hold position.

f. Move the Dump Controlier lever to the Lower
position and allow the dump body to lower until it is
resting on the dump body pads.

g. While holding the Dump Controlier lever in the
Lower position, verify that:

{1) The dump system pressure (on the cabinet
mounted gauge) is 1450 to 1550 psi (10 010 to 10 685
kPa). If not, readjust as outlined in the information on
the dump controi valve in Section 5 - Hydraulic Sys-
tem.

h. Raise and lower the dump body through its en-
tire operating range {with the engine operating at rated
speed) for 5 complete cycies.

10. Test the system circulating pressure and hydraulic
oil cooler system operation as follows:

a. Stop the engine.

b. Install a 0 to 200 psi (0 to 1 400 kPa) gauge at
the inlet to the dump vaive. Additional fittings may be
required.

¢. Verify that the:
(1) Shifter is in N (Neutral) position.
{2} The Load and/or Park brake is applied or
other provisions have been made to ensure that the
trucks propulsion system is temporarily disabled, even

if the Shifter is in the F (Forward} or R (Reverse) posi-
tions.

(3} Verify that the Dump Controller lever is in
the detented Fioat position.

d. Start the truck engine.
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e. Verily that the indicated circulation or system
pressure at the dump valve inlet does not exceed 40
psi {275 kPa). Record indicated pressure.

f. Accelerate the engine to rated speed and hold.

g. Verify that the indicated circulation or system
pressure at the dump valve inlet does not exceed 80
psi (550 kPa). Record indicated pressures.

h. Slow the engine to low idle speed.

i. Verify that on trucks equipped with a hydraulic oil
cooler assesmbly:

(1) LED light on the switch on the dump control
pilot valve is off.

{(2) After a delay of approximately 45 seconds,
ol flows freely through the oil cooler assembiy.

NOTES:
1. It may be necessary to move the Dump Controller
lever fo the Hold or Lower for & moment and thert back
to the Float position to properiy test the delay furiction.
2. If the pilot-float proximity swilch is removed or must
be readjusted this may be done as follows:

a. Adjust the top of the swilch o 3/32 inch (2.28

mm) from the washer.

b. With the pilot valve in the float position, adjust
the top of the washer to align with the centerline of the
swilch.

c. If necessary, slightly adjust the height of the
washer or switch distance to allow the switch to oper-
ate as outlined.

J. Stop the engine.
k. Turn the Master Switch off.

11. Reconnect the wires removed to temporarily dis-
able propulsion.

12. Test complete.

a. Remove the pressure gauge at the dump valve
inlet. '

b. Remove the pressure gauges on the steering
manifold and install dust caps on all quick disconnect
fittings.

¢. Close the cover on the hydraulic components box.
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UNIT RIG

HYDRAULIC DUMP SYSTEM

JSE OF AUXILIARY DUMP PROVISIONS

If the provisions for raising or lowering the dump body
using an external power source are required, they may
be used as follows:

NOTES:

1. For purposes of this procedure, it is assumed that
the power source is a “helper” truck, configured in a
manner simifar to the disabled truck. If another supply
and control source is used, the procedure must be modi-
fied to reflect the changes involved. In either case, it is
important that:

a. The hydraulic oil in the two systems be compat-
ible, preferably of the same formulation.

b. The relief pressure settings in the “helper” truck
be adjusted o at least the same pressure level as those
in the "disabled” truck to allow for maximum lifting re-
quirerments.

c. The relief pressure of the relief valve on the pilot
control valve of the “helper” truck must be adjusted to
the same pressure as the main dump system pressure
in the "disabled” truck. Since the "heiper” truck is in the
Lower position to raise the dump body on the “disabled”
—-truck, not increasing this pressure will not allow full sys-

mpressure lo be provided to the “disabled” truck, possi-
oly preventing the raising of the dump body. Detailed
information is included in the procedures in Maintenance
and Adjustment in this module. Remember to properly
reset the pilot valve relief before placing the “helper”
truck back info normal operation.
2. To connect the trucks, two jumper hoses, with con-
neclors and dust covers on each end compalible with
those on the truck, must be supplied. The hoses should
be of sufficient size and pressure ratings to handle the
system pressures involved, and of an adequate length
to allow ease of connection.

1. Verify that the level of hydraulic oil in the “helper”
truck is near tull.

2. Move the Dump Controlier levers in both the “dis-
abled” and "helper” trucks to the Hold position,

NOTES:

1. It may be necessary to move the Dump Conlroller

lever on the lruck to the Floal position to relieve any

residual pressure remaining on the couplings. Be sure

that the dump bodies are resling on the frame or are

secured in position to prevent movement before the
witrol is moved to the Float position.

- -Ifthe dump control valves in both trucks are placed in

the Float position when the jurnper hoses are in place,
oif can flow from one truck to the other. If the trucks are
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parked on a slope, the oil could transfer to the lower
truck.

3. Verify the Shifter in beth the “disabled” and “helper”
trucks is in the N {Neutral) position.

4. Cross connect the two jumper hoses belween quick
disconnect fittings installed near the dump valves on
the “disabled” and “helper” trucks. This means connect
the coupling on the extend port side of the dump valve
on one truck to the retract port side of the other truck.
The remaining hose should be installed on the other
two couplings.

NOTE: This is done so that the dump body on the
“helper” truck does not move during movement of the
body on the “disabled” truck.

5. To raise the body, move the Dump Controlier lever
in the “helper” truck, to the Lower or Power Down posi-
tion and hold. The rate of lift should be kept at a low,
controlied level with the material dumping at a moder-
ate rate,

NOTE: When the Dump Controller lever is released on
the "helper” truck, it will automaticatly go fo the detented
Float position. If allowed to remain in this position, the
partially loaded dump body may lower at a rapid rate.
Therefore, if it is desired to stop the raising of the dump
body during the dumping cycle, the Dump Coritrolier
fever in the “helper” truck must be moved manually o
the Hold position.

6. To lower the dump body, move the Dump Controller
lever on the “helper” truck io the Raise position. The
Dump Controller lever should be held in this position
until the dump body approaches the frame and then
moved to the Float position. The engine on the "helper”
truck should remain at low idle and the rate of descent
should be maintained at a low, conirolied level to mini-
mize impact of the body and cylinders during the move-
ment.

NOTE: /f sufficient pressure is required during thre low-
ering of the "disabled” truck’s body, an emply body on
the "helper” truck may begin to rise. This movement
should be monitored for safely reasons, but is normal.

7. Because of the possibility that oil might transtfer from
one truck to the other during this process, the hydraulic
oil level in both of the trucks should be checked after
both of the bodies are down. Adijust the oil ievels as
needed before proceeding.
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NOTE: The pressurized hydraulic tank has no external 10. Readjust the relief valve in the pilot control valve
breather provisions, so excess oil cannot escape. on the “helper” truck as outlined in Maintenance and
Adjustment, if it was adjusted previously.
B. With the dump bodies both completely fowered to
the frame, verify that both Dump Controller levers are SERVICE
in the Haold position.
Refer 1o the modules of the individual components for
9. Remove the jumper hoses and reinstall the protec- service information.
tive caps and plugs. it may be necessary to move one
or both Dump Controller levers to the Float position {o
relieve any residual pressure in the jumper lines or fit-

fings.
KEY AB5183
001.] Dump Valve 040.| Pilot Valve Clevis 084.| Hose Assembly
002.} Not Used 041.] Hex Nut 085.; Hose Assembly
003.| Capscrew 042.) - 046. Not Used 086.| Hose Assembly
004.| Hardened Flatwasher 047.] Adapter Fitting 0874 Hose Assembly
005.] Locknut 048.{- 053. Not Used 088.| Hose Assembly
006.] Not Used 054.] Clamp Cap Plate 089.] Hose Assembly
007.i Not Used 055.j Capscrew 090.] Hose Assembly
008.| Not Used 056.1 Controliar Cable 091 Hose Assembly
009.| Hydraulic Pressure Filter 0567.| Capscrew 092.| Hose Assembly
010.; Filter Brackets 058, Flatwasher £93.] Hose Assembly i
011.] Filter Manifold 059.] Cable Control Bracket 094.| Tube Assembly
012.| Flatwasher 060.] Not Used 085 Not Used
013.] Capscrew 061.i Capscrew 096, Tube Assembly
014.[ L ockwasher 062.] Not Used 087.1- 101. Not Used
015.1 Flange Fitting 063.| Adapter Fitting 102.| Adapter Fitting
016.] Flange Fitting 064.; Adapter Fitting 103.)- 109. Not Used
017.| Lockwasher 065.| Not Used 110.| Clamp Support Assembly
018.{ Capscrew 066.] Not Used 111.1 Clamp Support Assembly
019.| O-ring 067.] Not Used 112.1 Clamp Support Assembly
020.| Dump Valve Manifold 068.| Not Used 113.] Clamp Bracket
021.] Capscrew {Grade 8) 069.] Adapter Fitting 114.] Cushion Clamp
022.] Female Quick Coupling 070.{ Not Used 115.] Hardened Flatwasher
023.]| Dust Piug 071.] Adapter Fitting 116.| Chain
024.1- 028. Not Used 072.| Boll Pin 117.; Capscrew
029.] Flange Fitting 073.] Capscrew 118.| Flatwasher
030.] Flange Fitting 074.} Lockwasher 119.j Locknut
031.[ Test Coupling 075.] Pressure Gauge 120.] Clamp Bracket
032.| Quick Connector 076.] Adapter Fitting 121.] Clamp Support Assembly
033.] Not Used 077.] Control Cable 122.] Clamp Support Assembly
034.] Adapter Fitting 078.] Harness Seal 123.| Not Used
035,] Adapfter Fiiting 079.1 Return Tube 124 Orifice Plate
036.| Not Used 080.j Hose Assembly 125.] Not Used
037.] Pilot Control Valve 081.) Hose Assembly 126. Capscrew {Grade 8)
038.] Adapter Fitting 082.] Hose Assembly
039.] Clamp Halves 083.f Hose Assembly
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UNIT RIG HYDRAULIC DUMP SYSTEM
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FIGURE 5 - DUMP SYSTEM ASSEMBLY (A85183 SHEET 1 OF 6)
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UNIT RIG HYDRAULIC DUMP SYSTEM

2

1 0

10X24 425

26427
10X13)24

26827,

{“HT" PORTY FROM O1L
COOLER

TANK MAMIFLD

FRCGM TOP OF
HYDRAULIC
FILTER MAN

100w

COOLER

KEY AB5399
01.1 Oil Cooler 15.1 Weld Ciamp Plate 293 Not Used
02.] Adapter Fitting 16.{Capscrew 301 Hose Assembly
03.] Hydraulic Filter Manifeld 17.] Timing Module 314 Hose Assembly
04.] Adapter Fitting 18.| DIN {Electrical) Connector 32| Hose Assembly
05.| Adapter Fitting 19.| Gasket 33| Sensor Bracket
06.! Solenoid Cartridge Valve 20.| Grip 34, Proximity Switch Assembly
07.| Adapter Fitling 21.|Capscrew 354 Washer
08.| Adapter Flange 22.1 Oit Cooler Bracket 36, Locknut
09.| O-ring 23.| Locknut 37 Nut
10.] Lockwasher 24.| Flatwasher 38. Relay
11.] Socket Head Capscrew 25. | Bolting Pad 39| Machine Screw
12.1 Adapter Fitting 26.]| Cushion Clamp 40 Nut
'13.| Bolting Pad 27.|Capscrew
14.| Clamp Support Assembly 28.Not Used

FIGURE 6 — HYDRAULIC OIL COOLER ASSEMBLY (A85399, SHEET 1 OF 2)
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FIGURE 6 - HYDRAULIC OIL COOLER ASSEMBLY (A85399, SHEET 2 OF 2)
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UNIT RIG MANUAL POWER SUPPLY PUMP
MANUAL POWER SUPPLY PUMP
DESCRIPTION AND LOCATION Periodic maintenance should include the following:

The manual power supply pump is a 24 Vdc electrically
operated (motored) hydraulic gear pump. ltis typically
mounted on the top of the hydraulic pump mounting
bracket, inside the frame rails and behind the main trac-
tion alternator.

OPERATION

The manual power supply pump is designed o provide
flow 1o the steering and brake systems in place of the
main engine driven steering pump if the pump is un-
able maintain the operating pressure levels in the accu-
mulators. f this condition develops, the electric motors
are either manually {using the manual switch) or auto-
matically (pressure switch intetlocked through the
Shifter) energized, powering the hydraulic pumps.

NOTE: This supply of pressurized oif for auxiliary steer-
ing and braking (for control in the event of the loss of
flow while the truck is moving) is from the accumulators
" in each system. The Manual Power Supply System is
‘designed to partially recharge the accumulators to al-
low for limited steering and braking as in lowing or dur-
ing maintenance.

Oil enters the pump from a line direct from the hydrau-
lic reservoir, independent of the main engine driven
pumps, with only a coarse suction screen included to
minimize ingestion of large contaminants. Inside the
pump the oil enters the inlet chamber and is pressur-
ized by the movement of the gears. It then exits through
the outlet chamber and por, passing through an inte-
gral refief valve (limiting maximum pressures) and in-
dependent check valves {which prevent back flow when
the pump is not in use). it then is routed to the steering
system manifold for distribution to the steering and brake
systems.

NOTE: There are two separate pump assemblies out-
lined in these procedures:
1. The early version incorporated a self-contained relief
valve assembly.
2. The later version is identified by a cartridge relief valve
mounted in separate block assembly on the hydraulic
pump assembly.
Always determine the version being worked on before
‘servicing this component.

MAINTENANCE AND ADJUSTMENT

1. Clean all dirt and other contaminants from the as-
sembly.

2. Inspect for evidence of leakage, wear, or damage to
the pump or related components. Especially inspect
the condition of the motor brushes, commutator, and
related parts. Repair or replace as required.

3. Check the operation of the pump both manually and
automatically as outlined in the test instructions in Sec-
tion 5 - Hydraulic System. :

REMOVAL (Figure 2)
The pump may be removed as follows:

1. Park the truck in a SAFE POSITION. it must be
secured by means other than the truck’s friction brake
system.

2. Stop the hydraulic fluid supply at the reservoir.

3. Disconnect the 24 Vdc power source from the batter-
ies.

4. Disconnect the hydraulic lines to the pumps. Cap or
plug all openings. Label each to aid in installation.

Release all hydraulic pressure from the system be-
fore loosening or removing any lines,

5. Remove any remaining cables or hoses.

6. Remove the capscrews securing the pump to the
mount.

7. Remove the pump assembly.
DISASSEMBY (Figures 1A, B and C)
Prior to beginning disassembly of the pump:

NOTE: There are iwo separate pump assemblies out-
lined in these procedures:

1. The early version incorporated a self-contained relief
valve assembly.

2. The later version is identified by a cartridge relief valve
mounted in separate block assembly on the hydraulic
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pump assermbly.
Always delermine the version being worked on before
servicing this component.

1. Clean the work area of din, grease, foreign material
or other items that might contaminate the pump.

2. Clean the unit thoroughly with a sclvent. Remove all
sharp edges from splines, drill points, keyways and end
of shaft. Mark the adapter and coverfhousing sections
fo ensure cotrect reassembly.

3. To aid in disassembly and reassembly, the pump
should be retained in some manner. For example, a
steel plate bolted to and extending over the edge of a
work bench will suffice. The plate should have a hole
large enough lor the adapter flange pilot to drop through
and two holes in the adapter flange. The pump can
now be firmly fixed to the plate by bolts. This is espe-
clally helpful in removal and installation and checking
of the torque of capscrews.

The earlier version pump may be disassembled as fol-
lows: (Figure 1A)

1. Remove the capscrews and lockwashers securing
the hydraulic pump section to the electric motor and
separaie.

A\ CAUTION
Do not attempt to pry the pumps apart with a screw-

driver or other means. They should be separated
by tapping with a soft-faced hammer,

2, Remove the capscrews (2 and 3) and lockwashers (4
and 5) securing the sections of the pump together.

3. Separate the housing cover (6}, gear plate (9), and
body assembly (15) by one of the following methods:

a. Use a gear puller.

h. Remove the two capscrews 180° apar, leaving
the two engaged approximately three or four threads.
Lay the pump on its side and tap the capscrews with a
soft head hammer until the housing and adapter sepa-
rate. Remove the capscrews.

Do not attempt to pry sections apart with a screw-
driver or similar tooi, as such action can damage
machined sealing surfaces.
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NOTE: Make an index mark before removal to ensure

that during reassembly the gears will be in the same
position.

IMPORTANT: Separate and identify each of the com-
ponents as removed so that they can be reinstalfed in
the same location If reused during assembly.

4. Remove the square key (18) from the driveshaft (17).

5. Remove the drive and driven or idler gear assem-
blies from the pump assembly.

6. Remove capscrew (26) and plate (25).
7. Remove the seal (24) and O-ring (22).

8. Remove the retaining rings (19), washers (20), and
ball bearing {21) from the driveshaft (17).

9. if required, remove the drive gear (12} and woodruff
key (13) from the driveshaft (17).

10. If required, remove the retainer rings (10}, idler gear
(11), and woodruff key (13} from the idler shaft {14).

11. Remove the needle bearing (16} from the body '

assembly {15) using a suitable pulier.

12. Remove the needle bearings (7) from the cover
assembly using a suitable pulier.

The later version pump may be disassembled as fol-
lows: {Figures 1B and C)

1. Remove the nuts and washers securing the electric
motor (1, Figure 1B) and hydraulic pump (2, Figure 1C)
sections.

2. Carelully separate the two pump sectlions, making
sure that the splined shafts and couplers are not dam-
aged.

Do not attempt to pry the pumps apart with a screw-
driver or other means. They should be separated
by tapping with a soft-faced hammer.

NOTE: The remaining steps reference Figure 1C un-

less otherwise indicated,

3. With a grease pencil, ink marker or other suitable
marking tool, mark each housing cover on the paring
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UNIT RIG MANUAL POWER SUPPLY PUMP

KEY 51049

01.] Hydraulic Pump Assembly 109.] Gear Plate 17.1 Driveshaft 25.] Plate
02.{Capscrew 10.] Retaining Ring 18.| Square Key 26.1 Capscrew
03.[Capscrew 11.| Idler Gear 19.| Retaining Ring 27.| Relief Valve
04.|Lockwasher 12.; Drive Gear 20.| Washer 28.| Adapter Plate
05.] Lockwasher 13.] Woodruff Key 21.| Ball Bearing 29.|Capscrew
J8.| Cover Assembly 14.} Idler Shatt 22.| O-ring 30.| Lockwasher
07.] Needle Bearing 15.] Body Assembly 23.] Pilot Plate Assembly  {31.| Pump Motor
08.] Dowet Pin 16.{ Needle Bearing 24.{ Seal 32, | Motor Solenoid

FIGURE 1A - EARLIER VERSION MANUAL POWER SUPPLY PUMP ASSEMBLY

06/18/2001 M1761 3




line in a manner that will aliow for reassembly in the
same position.

NOTE: These marks will be used to assist in matching
paris for reassembly of the pumps.

4. Clamp the pump assembly in a vise with the shaft
end up.

NOTE: Use clean wooden blocks or other soft mate-
rial to protect the machined surfaces (particularly the
port faces) from damage.

5. Clean the driveshaft extension and remove any burrs
or other damage. This will prevent damage to the seal
lips.

6. Remove the capscrews (5) and washers (12) secur-
ing flange (1) to the pump body assembly.

7. Remove the flange (1). If the flange does not move
easily, use a plastic hammer or wooden mallet and tap
the edges of the flange with a plastic hammer to loosen
it.

8. Grasp and lift the drive gear shaft (3) to dislodge the
top pressure plate (6) with it while helding the pressure
plate face against the gear with your fingers,

NOTE: /If the pressure plate hangs during removal, do
not force or bend the plate. Tap lightly with a piastic
hammer to drive the plate back down into position and
start the removal process over.,

9. After noting the installation and orientation, remove
the pressure plate from the drive gear. inspect and
discard the seal strips and back up rings.

NOTE: Lift the piates straight up off of the shaft.

NOTE: When disassembling the pump sections, the
parts should be laid out in a group and in the same or-
der removed.

10. Lift the idler gear (4) straight up out of the bore of
the body.

11. Remove the bottom pressure pilate (7) as follows:

a. Insert an expandable bearing puller into the shaft
bore of the plate.

b. Tighten until it is secure on the piate.
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¢. Apply a light forward and back force to the puiler ‘
handle and dislodge the plate.

NOTE: /f a bearing puller is not available:

1. Grind a screwdriver shape on the short end of an
Allen wrench.

2. Insert the ground end of the wrench into the shaft
bore and lift the plate up.

3. Move the wrench to the opposite bore of the plate
and fift up.

4. Repeat this action until the plate has been dislodged.

d. Grasping through the boreholes, lift the plate
straight up and out.

NOTE: Use extreme care in removing the plate. Do
not pry or afternpf to force it out. If the plate binds in
place, move it up and down until it is free, and then lift it
out.

12. Inspect and remove all remaining seals and com-
ponerts.

INSPECTION AND REPAIR

The pump may be serviced as follows:

1. Clean all metal parts in solvent and dry with com-
pressed air. Inspect for evidence of wear, damage, or

leakage. Repair or replace as required.

2. Discard any seal plates with score marks, heavy wear
pattern, or that show erosion marks.

3. Discard the gear assemblies if:

a. The shatft journals show excessive wear or pit-
ting.

b. The gear teeth show excessive wear.
¢. The gear face is scored or cracked.
d. The driveshatft splines or keyways are badiy worn.

e. The width of the gears is worn down more than
0.020 inch (0.5 mm).

4. Measure the clearance between the gear housing and
gear teeth. This cover/housing and/or gear should be
replaced if the clearance exceeds 0.010 inch (0.25 mm).

5. Visually examine the bearings for evidence of spalling
of the roliers and fracture of the stamped cages. Check
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UNIT RIG

MANUAL POWER SUPPLY PUMP

KEY 56542
01.124 Vdc Electric Motar
02.iSolencid
03.1Hydraulic Pump
04.iRelisf Vaive Body
Relief Valve Cartridge

|-

® |

_____‘ 1

| 1

FIGURE 1B - LATER VERSION MANUAL POWER SUPPLY PUMP ASSEMBLY

the roughness of the outer race by sliding the rollers
around the periphery of the cage. Any of these defecis
would be reason for replacement. The bearings should
all be replaced at the same time.

6. Remove and inspect the relief valve assembly from
the cover or block assembly assembly. Replace if re-
building the pump assembly.

ASSEMBLY

The earlier version pump may be assembled as fol-
iows: (Figure 1A)

1. Install the needle bearings (7) into the cover assem-
bly using a suitable press or driver.

.. Install the needle bearing (16) into the body asserm-
bly (15) using a suitable press or driver.

3. If removed, install the retainer rings (10), idler gear
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(11}, and woodruff key (13) onto the idier shaft (14).

4. If removed, install the drive gear (12) and woodruff
key (13} antc the driveshaft (17).

5. Install the retaining rings {18), washers (20}, and ball
bearing (21) onto the driveshaft (17).

8. install the seal (24} and O-ring (22).
7. Install capscrew (26) and plate (25).

8. install the drive and driven or idler gear assembilies
into the pump assembly.

NOTE: When the original gears are reused, make sure
to align the index marks made during disassembly.

9. Install the square key (18) onto the driveshaft (17).

10. Align and assemble the housing cover {6), gear
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IMLET SIDE
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A INSTALL PLLG [N
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13 SECTION A—A
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vitw OF DISCHARGE SIDE W/VALVE MONTER
KEY 2003766
01.1{Flange 08.} Seaiing Strip 15.1 Seal
02.| Body 09.| O-ring 16.} Seal
03. | Drive Gear 10.| Plug 17.; Snap Ring
04.|idler Gear 11.| Dowels 18.} Capscrew
05.Capscrews 12.] Washer 19.| Relief Valve Block
06.| Top Pressure Plate 13.] Plug 20.| Relief Valve Cartridge
07.| Bottom Pressure Plate 14.| Teflon Back-up Ring 21.} O-ring

FIGURE 1C - HYDRAULIC PUMP ON LATER VERSION ASSEMBLY

plate (9), and body assembly (15).

Secure together with capscrews (2 and 3) and
lockwashers {4 and 5).

11. Install the relief valve assembly (27),

12. Mate and secure the hydraulic pump to the electric
motor assembly.

The later version manual power supply pumps may be

6 M1761

assembled as follows: (Figure 1C)

IMPORTANT:

1. Prior to reassembly, all parts should be deburred by
sanding or stoning; washed in a solvent, wiped with a
clean lint free cloth and, if available, dried with com-

{

pressed air. |

2. All seals should be replaced each time the pump is
assembled.
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UNIT RIG

MANUAL POWER SUPPLY PUMP

1. Verify that all parts are clean and dry.

2. Place the body (2) installed on the work area, ori-
ented so that the matching marks made during disas-
sembly are facing you.

NOTES:

1. If new components are being installed, make sure
that the side facing you is the same as the side marked
on the old componernt.

2. Observe that the body has a wide and a narrow boss.
The side having the wide boss is always the suction
side.

3. Coat the inner bore of the body with clean hydraulic
ofl compatible with that in the truck’s hydraulic system,

4. Install the bottom pressute plate (7) in the suction
side in the bottom of the body with the rounded edge
down.

NOTE: There is a difference in the pressure plates.
The one for this focation has the radius on the outer
edge that mates with the boftorn of the gear bore.

5. Install the new pressure balance seal strips (8) into
the grooves in the back of the plates, using heavy grease
to hold in place. Install the Tefion back up rings (14) as
shown.

6. With the bronze side facing up and the rounded trap
slots toward the discharge side of the body, slide the
pressure plate {7} down info the gear bores until it rests
firmly on the bottom of the pump body.

NOTE: Do not force the plate down the gear bores. If
the plate binds on the way down, move it back and forth
carefully until it sfides freely into position.

7. Coat the drive gear (3) with clean hydraulic oil com-
patible with that in the truck’s hydraulic system.

8. With the long splined end up, instail the drive gear
(3) into the bore nearest the mark that was made during
disassembly.

9. Coat the idler gear {4} with clean hydraulic oil com-
patible with that in the truck’s hydraulic system.

10. Instail the idler gear (4) in the bore opposite the
Jrive gear.

11. Install the dowels (11) in the body if removed.
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12. Install the top pressure plate {6) with the grooves
up.

IMPORTANT: The pumps have a trap relief on the
surface facing the gear. The plate should be assembled
so that the trap is off-centered toward the outlet or dis-
charge port side of the pump.

13. Instali the pressure balance seal strips (8) and Tefion
back up rings {14) in the plate as ouilined previously.

14. Lubricate the threads on the capscrews (5) and in-
stall with washers (12) into the body (2).

15. Install the seals (15 and 16) secured by the snap
ring (17) inta the body.

18. Install the mating O-ring (9} in the surface groove
on the flange plate. Use clean, heavy grease to secure
it in the groove temporarily.

17. Coat the splines on the driveshaft extension with
heavy grease.

NOQTE: This is to prevent damage to the seal lips as
the flange plate and seals are installed. Check the
driveshalt for sharp edges. If necessary, use a seal
guide or tape to protect the seal lips.

18. With the O-ring in the flange plate facing down, slide
the flange plate (1) down over the studs and shafts until
the plate makes contact with the pump body.

19. Tap gently into place with a plastic hammer or
wooden maliet,

IMPORTANT: If the flange stops the flange may have
caught the pressure balance sirips. Do not force into
position. Lift the flange and position the seal strips away
from the journal using a small screwdriver in the middle
and ends untif the flange drops into place without force.
Do not drive the flange on with a hammer or the seal
strips may be damaged.

20. Tighten the capscrews (5) in a crossing pattern in
even increments 1o a final torque of 75 ft-lbs. (100 Nm).

21. Using an appropriate tool, turn the driveshaft. The
movement of the shaft should be tight, but it shouid
turn freely with a maximum of 5 to 10 ft-lbs. (7 to 14
Nm) of torque.

NOTE: If this does not occur, disassemble the pump
and examine the parts for burrs or foreign material caus-
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ing a build-up or interference between the parts.

22. If removed, remourt the valve assembly onto the
pump assembly.

23. Re-install the hydraulic pump (3, Figure 1B) assem-
biy onto the electric motor assembly (1, Figure 1B) and
secure.

INSTALLATION

The manual supply pump assembly may be installed
as follows:

1. Place the pump assembily in posilion and secure with
the mounting bolts.

2. Reconnect all hoses to the assembly.

3. Reconnect all 24 Vdc wires/cables.

4, Open the hydraulic fluid supply to the pump.

5. Bleed and test pump/system operation as outhined in
the test instructions for the Steering System in Section

5 - Hydraulic System.

6. Instal! the cover over the pump.

KEY

AB5187

01.1 Motor Driven Pump

02.] Flatwasher

03.]{Capscrew

04.{ Locknut

05.1{ Adapter Fitling

06. Pipe Coupling

07.| Adapter Fitting

08.] Check Valve

09.| Adapter Fitiing

10.| Hose Assembly

11. |Hose Assembly

12.| Hose Assembly

13.| Adapter Fitling

14.| Adapter Fitling

15.| Adapter Fitting

16.| Adapter Fitting

17.] Clamp Halves

18.| Pressure Swilch

19.]| Connector Fitting

20.] Grip

21.] Gasket

22.} Adapier Fitting

23.} Cartridge Check Valve

24. 1 Pushbutton Switch

25.1 24 Vdc Relay

26.| Diode Assembly®

27.| Electrical Terminal*

28. | Electrical Terminal*

29.| Electrical Terminal®

30.| Electrical Terminal*

31.| Electrical Terminal®

32.1 Electrical Wire*

33.| Power Cabie”

* ltems are not shown on the drawing.
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UNIT RIG

HYDRAULIC BRAKE SYSTEM

HYDRAULIC BRAKE SYSTEM

DESCRIPTION AND LOCATION

The hydraulic brake system consists of the following com-
ponents:

1. Hydraulic fluid supply - the brake system receives its
supply of pressurized fluid from the steering system pump
and filter.

2. Brake manifold - aluminum manifold instailed in the
hydraulic component box on the superstructure behind
the cab.

3. Accumulator drain valves - located in the brake mani-
fold, which allow hydraulic pressure stored in the brake
accumulator system to be released. The valves are for
manual operation only.

NOTES: : -

1. On early production manifolds and trucks, the valve
for the rear brake accumulator contains ‘both a 24 Vdc
electric solenoid and manual provisions. It was intended
10 drain the accumulators when the truck's Master Switch
Vas turned Off.

2. On late version lrucks, a needle valve assembly was
installed that must be manually opened or closed to re-
lease the accumulator pressure.

4. Accumutators - piston-type storage devices mounted
on the rear of the hydraulic components box on the su-
perstructure behind the cab.

5. Pressure switches - dtaphragm—type swutches to moni-
tor various systems. .

a. Low brake pressure.
b. Brake drag -front and rear - (optional).

¢. Auto{matic) brake application (auto apply) (op-
tionat). .

_ d. Park brake pressure,

8. Brake pilot valve - spool type vaive mounted on the
brake pedal in the cab.

7. Brake control valves .- dual spool valve mounted in the
ydralilic components box on the superstructure behind
-the cab.

8. Brake calipers - caliper assemblies mounied on the

front axle assemblies and rear wheelmotors.
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9. Auto{matic) apply solenoid - sclenoid vaive cartridge in
the brake manifold which applies the brakes automati-
cally, if supply pressure drops below preset level.

10. Load brake solenoid valve - solenoid valve cartridge in
the brake manifold which applies the rear brakes only
when activated by a cab mounted switch.

11. Park brake solencid valve - dual coil electric soleneid,
detented valve mounted on the brake manifold that con-
troi the flow of pressurized cil to and from the park brake
system. _

NOTE: Detailed informatr‘ori on this valve is contained
in Section 5 - Hydraulic System.

12. Park brake shut-off valve - electric solenoid operated

.check valve cartridge in the brake manifold that limits the

flow of oil to the park brake callpers except when ener-
gtzed

13. Park brake pressure reducing valve - se—parate me--
chanical assembiy used to limit the maximum pressure .
to the park brake caliper assemblies.

NOTE:V On earlier version trucks, this valve was exter-
nal to the system. On later version trucks, it was incor-
porated into the brake circult mapifold.

14. Steering manifold - metal manifold mounted abaove
the steering filter, supplying oil to the brake system.

15. Venturi and flow control assembly - contro! valve as-
sembly mounted to a portin the side of the steefing mani-
fold, that creates a reduced pressure on the return flow
from the brake ass:ambly to prevent the brakes from “drag-

ging’.

16, Medulated hand brake valve - mechanical lever and
cable assembly that operates the brake control valve in
the hydraulic components box with a cab center console
mounted lever.

17. Load brake switch - cab console mounted electrical
switch that controls the operation of the load brake sole-

noid valve.

18. Park brake switch - cab dash mounted electrical switch
that controls the operation of the park brake apply and

-release solenoid valves

19, Park brake assembly - separate caliper or piston as-

sembly mounted on the rear disc brakes.
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OPERATION (Figures 1 through 6)

The hydraulic brake system consists of two subsystems,
supply and operation, which perform together to control
the operation of the brake caliper assemblies.

SUPPLY

Hydraulic oil is drawn from the hydraulic reservoir into the
steering pump assembly. The pump is a piston type
pump with a moveable swashplate that s controlled in a
pressure compensating mode. in this configuration, the
pump stroke is controlfed from O to maximum dispiace-
ment per revolution to provide a flow sufficient to maintain
constant pressure of approximately 3500 psi (24 130 kPa)
in the system accumulators. The output of the pump is
routed through a high pressure oil filter and steering mani-
fold. . ‘

It then passes through the brake manifold and on to the

brake accumulators, which are kept at a “constant state’

of charge”. The brake manifold splits to the separate
front and rear brake accumulators, which supply their re-
spective brake systems,

NOTE: The three accumulators (supply, front, and rear)
are plumbed independently so that the supply accumula-
tor provides support to either the front or rear accumula-
for. ‘

A low brake pressure switch is included 1o activate a cab

warning indicator if the pressure in the supply brake ac-
cumulator decreases to a predetermined minimum level.

OPERATION -

When the operator depresses the Brake pedal a pilot -

pressure, proportionate to the amount the pedal is de-
pressed, is routed to the front and rear pilot poris on the
brake control valve, This pilot pressure causes the spools
in the brake control valve to shift, metering the operating
pressure allowed {o the individual caliper assembilies.

Release of the pedal causes the pilot pressure to de-
crease to O psi (kPa). This releases the caliper operating
pressure.

NOTE: A separate venturi and flow control system is
incorporated into the steering manifold that creates a re-
“duced pressure in the brake return line. This reduced
pressure allows the return oil to have minimal back pres-
"sure, in spite of the 10 psi (70 kPa) pressure maintained
in the truck’s hydraulic tank.
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A proximity switch on the pitot valve and separate relay
assembly Is used to operate the truck brake lights.

When the modulated hand brake system Is operated,
moving the lever in the cab operates a push-pull cable
with a lever on the end, which mechanically depresses
the spools in the brake control vaive. This resulis in ap-
plication of the brake calipers in a manner similar to that
used in brake pedai operation. Releasing the lever re-
verses the procedure and releases the brake calipers.

NOTES:

1. The brake control vaive oulpuls are factory preset
to regulate the front and rear brake pressure indepen-
dertly. _

2. A separate swilch and relay system allows for:

a. Operation of a cab warning indicator.

b. Interrupts propulsion enabling circuitry (AS
circuit), .

¢. Operales the truck’s stop lights.

3. The modulated hand brake lever is spring foaded
to the Release position. The brakes remain applied only.
when the fever is in the Aclivated position and held.

A load brake assembly provides a method of applyingor
releasing the rear brake only. This system s designedto
be used during the loading or dumping porlions of the
cycle, is controlled through a manual switch located on
the cab console.

When the {.oad Brake switch is activated (or moved to
the Apply position) pressurized oil is routed from the brake
manifold to the pilot port for the rear brake spool in the
brake control valve through the Load Brake Shuttle valve.
This causes only the rear brakes to apply fully. Moving

-the switch to the Release position discontinues the pilot

pressure and releases the brakes.

An optional auto apply (automatic actuation) feature is
available to activate the brakes in conditions where the
supply system pressure decreases to a predetermined
pressure. At this pressure, a pressure switch activates
the auto apply solenoid valve, piloting the brake control
valve through the Auto Apply shuttle valve, This causes
the brake control valve to provide maximum system pres-
sure to the caliper assemblies, stopping the truck, This
application is not modulated, and should be used in emer-
gency situations only.

A Brake Drag Warning option is available to provide cab
warning indications in the event of residuai pressure re- -
maining in the brake control circuitry (when all the brakes |

are fully released), causing the calipers to remain par-

- tiaily applied.
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UNIT RIG HYDRAULIC BRAKE SYSTEM
KEY 13612A
01. | BRAKE MANIFOLD : 16.] REAR BRAKE CALIPERS
07. | LOW BRAKE PRESSURE SWIICH 7. BRAKE DRAG PRESSURE SWITCHES
03. | AUTO APPLY PRESSURE SWITCH T8.| PARK BRAKE PRESSURE REDUCING
04. | BRAKE_SYSTEM_PRESSURE GAUGE VALVE/REGULATOR (IF SO EQUIPPED)
05. | BRAKE ACCUMULATORS A. [ EXTERNAL MOUNTED
06. | MANUAL ACCUMULATOR DRAIN VALVES | B.| INTEGRAL (MANIFOLD) MOUNTED
07. | AUTO_APPLY SOLENOID VALVE 70| PARK BRAKE SOLENOID VALVE
08. | LOAD BRAKE SOLENOID VALVE 20. | PARK BRAKE SHUT—OFF VALVE
09. | LOAD BRAKE SHUTTLE VALVE 71.| PARK BRAKE PRESSURE SWITCH
10. | AUTO APPLY SHUTILE VALVE 77. | PARK BRAKE SYSIEM PRESSURE GAUGE
11. | BRAKE PILOT VALVE 73. | _PARK _BRAKE CALIPERS
72 | BRAKE _CONTROLLER VALVE 24. | _HYDRAULIC TANK -
735, [ FRONT BRAKE PRESSURE GAUGE 25 | BRAKE SYSTEM REAR PILOT PRESGURE GAUGE
14, | REAR BRAKE PRESSURE GAUGE 26. | FLOW CONTROL
15. | FRONT BRAKE CALIPERS 27. [ VENTURI
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FIGURE 1 - BRAKE SYSTEM OPERATION - ALL BRAKES RELEASED
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KEY 136128
01. | BRAKE MANIFOLD 16.1 RFAR BRAKE CALIPERS
02. | LOW BRAKE PRESSURE SWilCH 77. 7 BRAKE DRAG PRESSURE_SWITCGHES
03 | AUTO _APPLY PRESSURE_SWITCH 18,7 PARK BRAKE PRESSURE REDUCING
04. | BRAKE SYSTEM PRESSURE GAUGE VALVE /REGULATOR (IF SO EQUIPPED)
05. | BRAKE ACCUMULATORS A. | EXTERNAL MOUNTED
§6. | MANUAL ACCUMULATOR DRAIN VALVES | B.| INTEGRAL (MANIFOLD) MOUNTED
07. | AUTO APPLY SOLENOID VALVE ~ [ 19. | PARK BRAKE SOLENOID VALVE
08. | LOAD BRAKE SOLENOID VALVE 70. | PARK _BRAKE SHUT—OFF_VALVE
09. | LOAD BRAKE SHUTTLE VALVE 21. | PARK BRAKE PRESSURE SWITCH
10. TAUTO APPLY SHUTILE VALVE 27. | PARK BRAKE_SYSTEM PRESSURE GAUGE
11. | BRAKE PILOT VALVE 53 | PARK_BRAKE_CALIPERS
12. | BRAKE CONTROLLER VALVE 24, | HYDRAULIC TANK
13 | FRONT BRAKE PRESSURE GAUGE 75 [ BRAKE SYSTEM REAR PILOT PRESSURE GAUGE
14. | REAR BRAKE PRESSURE GAUGE 76. | FLOW CONTROL
15. | FRONT BRAKE CALIPERS 27. | VENTURI
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FIGURE 2 - BRAKE SYSTEM OPERATION - PEDAL CONTROLLED SERVICE BRAKES APPLIED
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UNITRIG

HYDRAULIC BRAKE SYSTEM
KEY 13612C
01. | BRAKE MANIFOLD 16.| REAR BRAKE CALIPERS
07. | LOW BRAKE PRESGURE SWITCH 7.1 BRAKE DRAG PRESSURE SWITCHES
03. | AUTO APPLY PRESSURE SWITCH T8.| PARK BRAKE PRESSURE REDUCING
04. | BRAKE SYSTEM PRESSURE GAUGE VALVE /REGULATOR (IF SO EQUIPPED)
05. | BRAKE ACCUMULATCRS A.| EXTERNAL MOUNTED
06 | MANUAL ACCUMULATOR GRAIN VALVES | B.| INTEGRAL (MANIFOLD) MOUNTED
07. | AUTO_APPLY SOLENOCID VALVE 19, | PARK BRAKE SOLENQID VALVE
08. | TOAD BRAKE SOLENOID VALVE 70. | "PARK BRAKE SHUT—OFF VALVE
09. | LOAD BRAKE SHUTILE VALVE 71.| PARK BRAKE PRESSURE SWITCH
10. [ AUTO APPLY SHUIILE VALVE 57 1 PARK BRAKE SYSTEM PREGSURE GAUGE
11. | BRAKE PILOT VALVE 23| PARK BRAKE CALIPERS
12. | BRAKE_CONTROLLER VALVE 24, | AYDRAULIC TANK - ‘
13. | FRONT BRAKE PRESSURE GAUGE 25. | BRAKE SYSTEM REAR PILOT PRESSURE GAUGE
14. | REAR_DRAKE PRESSURE GAUGE 76. [ FLOW CONTROL
15. | FRONT BRAKE CALIPERS 27. L VENTURI
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FIGURE 3 - BRAKE SYSTEM OPERATION - HAND BRAKE APPLIED
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KEY 136120
01. | BRAKE MANIFOLD 16.] REAR BRAKE CALIPERS
02. | LOW BRAKE PRESSURE SWITCH T7.] BRAKE DRAG PRESSURE SWITCHES
03 [AUTO APPLY PRESSURE SWITCH T8, | PARK BRAKE PRESSURE REDUCING
04. | BRAKE SYSIEM PRESSURE GAUGE VALVE/REGULATOR (IF SO EQUIPPED)
05. | BRAKE_ACCUMULATORS A.| EXTERNAL MOUNTED .
06. | MANUAL ACCUMULATOR DRAIN VALVES| B.| INTEGRAL (MANIFOLD) MOUNTED
07. [ AUTO APPLY_SOLENOID VALVE 19. ] PARK BRAKE_SOLENOID VALVE
08. | LOAD_BRAKE_SOLENOID VALVE 20. | PARK BRAKE SHUT—OFF VALVE
09. [ COAD BRAKE SHUTTLE VALVE 21.] PARK BRAKE PRESSURE SWITCH
10| "AUTO APPLY SHUTTLE VALVE 771 PARK BRAKE SYSIEM PRESSURE GAUGE
11. | BRAKE PILOT_VALVE 231 PARK BRAKE CALIPERS
12. | BRAKE CONTROLLER VALVE 24| HYDRAULIC TANK
13. | FRONT BRAKE PRESSURE GAUGE 25.1 BRAKE SYSTEM REAR PILOT PRESSURE GAUGE
14..| REAR_BRAKE PRESSURE GAUGE 26. | FLOW CONTROL
15. | FRONT BRAKE CALIPERS 27.| VENTURI
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FIGURE 4 - BRAKE SYSTEM OPERATION - LOAD BRAKE APPLIED
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UNIT RIG HYDRAULIC BRAKE SYSTEM

KEY 13612€
01. | BRAKE MANIFOLD 16.]| REAR BRAKE CALIPERS
02. | LOW BRAKE PRESSURE SWITCH 17. | BRAKE DRAG PRESSURE SWITCHES
03. | AUTO_APPLY PRESSURE SWITCH 18.| PARK BRAKE PRESSURE REDUCING
04. | BRAKE SYSTEM PRESSURE GAUGE VALVE /REGULATOR {If SO EQUIPPED)
05. | BRAKE ACCUMULATORS A.| EXTERNAL MOUNTED
06 T MANUAL ACCUMULATOR DRAIN VALVES] B.| INTEGRAL (MANIFQLD) MOUNTED
07. [ AUTO APPLY SOLENOID VALVE 7. | PARK BRAKE SOLENOID VALVE
08. | LOAD BRAKE SOLENOID VALVE 170.] PARK BRAXE SHUT—OFF VALVE
09. | LOAD BRAKE SHUTTLE VALVE 21.| PARK BRAKE PRESSURE SWITCH
10. | AUTO APPLY SHUTILE VALVE 57. | PARK BRAKE SYSIEM PRESSURE GAUGE
17. | BRAKE_PILOT VALVE 23 | PARK BRAKE CALIPERS
17. | BRAKE _CONTROLLER VALVE 24. | AYDRAULIC TANK
13. | FRONT BRAKE PRESSURE GAUGE 95. | BRAKE SYSTEM REAR PILOI PRESSURE GAUGE
14 1 REAR BRAKE PRESSURE GAUGE 76. | FLOW CONTROL
15. | FRONT BRAKE CALIPERS 27.1 VENTURJ
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FIGURE 5 - BRAKE SYSTEM OPERATION - AUTO APPLY SYSTEM APPLIED
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KEY 1361 2F
01. | BRAKE MAN{FOLD 16.| REAR BRAKE CALIPERS
D7 | 10W BRAKE PRESSURE GWITCH 77| BRAKE DRAG PRESSURE SWITCHES
03 [ AUTO APPLY PRESSURE SWICH T6. | PARK BRAKE PRESSURE REDUCING
04 | BRAKE SYSIEM PRESSURE GAUGE VALVE /REGULATOR (IF SO EQUIPPED)
05. | BRAKE ACCUMULATORS Al EXTERNAL MOUNTED
56 T MANUAL ACCUMULATOR DRAIN VALVES | B.| INTEGRAL (MANIFOLD) MOUNTED
07. [ AUTO APPLY SOLENOQID VALVE 75. | PARK BRAKE SOLENOID VALVE
08. | LOAD BRAKE SOLENOID VALVE 50. | PARK BRAKE SHUT—OFF VALVE
09. | LOAD BRAKE SHUTTLE VALVE 51, | PARK BRAKE PRESGURE SWITCH
0. | AUTO APPLY SHUTTLE VALVE 7% | PARK BRAKE SYSTEM PRESSURE GAUGE
11. | BRAKE PILOT VALVE 53.1 PARK BRAKE CALIPERS
17. | BRAKE _CONTROLLER VALVE 54, | HYDRAULIC TANK
13. | FRONT BRAKE PRESSURE GAUGE 35 | BRAKE SYSTEM REAR PILOT PRESSURE GAUGE
7% TREAR_BRAKE PRESSURE GAUGE 56. ] FLOW CONTROL ‘
15. | FRONT BRAKE CALIPERS 27.| VENTURI
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UNIT RIG

HYDRAUL!C BRAKE SYSTEM

The park brake system is used to assist in securing the
truck when parked for long periods of time with the en-
gine shut off, or when the operator leaves the cab or the
truck unattended. The basic park brake assembly is
mechanically (spring) applied and hydraulically released.

NOTE: The Load or Hand Brake controls must be fully
applied to Apply or Release the park brakes.

In normal operation, to release the park brakes (supply
pressure to the calipers); the operator moves the Park
Brake switch to the Release position and hotds for a mini-
mum of two (2) seconds. This electrically shifts the park
brake release solenoid valve to the open position, allow-
ing oil to flow through. The park brake shut-off valve is
also energized at this time, allowing the fiow to by-pass
the internal check vaive portion of the cartridge and to
flow to the caliper assemblies.

NOTES:

1. On trucks equipped with an integral park brake pres-
sure reducing valve in the brake system manifold, the
pressure is reduced on all brake configurations.

2. On earlier version trucks equipped with Carlisle
(Goodrich) park brake calipers, either full or reduced sys-
tem pressure may be provided depending whether an ex-
ternal park brake pressure reducing valve was provided
in the systemn.

3. On earlier version lrucks equipped with Arvin/Meritor
(Rockwell/Goodyear) park brake calipers, a separate
external pressure reducing valve was provided with the
system.

The pressurized hydraulic fluid from the brake system
then goes to the:

1. Calipers - causing them to release.

2. Pressure switch - causing it fo switch, which turns the
dash mounted indicator light off and completing the AS
circuit path through the switch.

When the calipers are released (and the indicator is off}
the operator releases the Park Brake switch, This allows
the spring loaded park brake shut-off valve to shift to the
check position prohibiting further flow to the caliper as-
semblies.

To apply the park brake, the operator moves Park Brake
switch to the Apply position and holds for a minimum of
two (2) seconds. This electrically shifts the park brake
solenoid valve to the apply position allowing the trapped
oil in the system to exhaust to tank. This release of fluid
causes:
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1. The calipers to apply.

2. The pressure swilch to shift which turns the indicator
light off and interrupts the AS circuit.

NOTE: When the park brakes are applied, releasing
the Park Brake swilch does not affect their status.

In the event of fiuid loss in the system during operation
(e.g. hose damage, efc.):

1. The park brake release solenoid valve check feature
prevents additional oil to the calipers, preventing undesir-
able leakage.

2. The system pressure switch interrupts propulsion and
provides a warning indicator on the dash to light.

Operation in dynamic retarding wil not be affected.
MAINTENANCE AND ADJUSTMENT

Periodic maintenance should include the foilowing steps:
1. Inspect all hoses and lines for evidence of damage or
leakage. All hoses should be secured property and torqued

as per the instructions in Section 10 - Miscellaneous.
Repair or replace as required.

2. Inspect each assembly component for evidence of wear,
damage, or leakage.

3. Test the operation of the system as outlined in the
operation test.

4. Check the operation of the hand brake system. if found
difficult to move, adjust as in the indicated procedures.

OPERATION TEST

IMPORTANT: Prior to beginning this test, the steering
system must be properly tested and adjusted.

Prior to engine stari-up:

1. Park the truck in a SAFE POSITION. It must be se-
cured by means other than the friction brake system.
Verify that the front wheels are not chocked and all equip-
ment and personnel are clear of the area in which the
tires will move while tuming.

2. Release ali entrapped pressure in the system.

3. Verify that all hose fittings are torqued per the proce-
dures in Section 10 - Miscellaneous.
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4. Verify that the truck’s hydraulic tank is filled to the
proper level with approved filtered hydraulic oil.

5. Verify that the valve in the hydraulic pumnp suction line
is open.

6. Verify the nitrogen gas precharge pressures in the ac-
cumulators are as follows:

a. Brakes (3 smaller) - 850to 1050 psi (6555107
245 kPa)

Follow the procedures outlined in the instructions for each
style accumulater as outlined in the instructions in Sec-
tion 5 - Hydraulic System,.

NOTE: The accumulator must be fully drained of all
hydraulic pressure prior fo checking gas pressure. This
may be done by pulfling the manual drain valves located
on the brake manifold in the hydraulie components box
on the superstructure.

7. Verify that the gauges, mounted in the hydraulic com-
ponents box on the superstructure are all operational.

8. Pressurize the hydraulic tank to 10 +/- 1 psi (70 +/- 7
kPa).

9. Verify that if the pump has not been previously run, the
steering pump case drain has been filled.

10. Using the appropriate means for the electrical propul-
sion systern installed, disable the truck’s propulsion sys-
tem to prevent its operation when the Shifter is moved to
the forward or reverse position.

TEST AND ADJUSTMENTS

The operation of the hydraulic brake system may be tested
as follows:

Accumuiator Supply System

1. Reconnect and torque all hoses previously removed as
outlined in the procedures in Section 10 - Miscellaneous.

2. Check the pressure in the brake accumulator supply
system as follows:

a. Turn the Master Switch on.
b, Start the engine and allow to run at low idle speed.

¢. Verify that at approximately 2100 psi (14 480 kPa)
the Low Brake Pressure indicator goes out.

10 M1762

NOTE: Thisis an approximation test af this point. More
detailed final testing will be done lafer.

d. Verify that the Supply Accumulator Pressure in-
creases slowly to 3450 to 3550 psi (23 780 to 24 480
kPa}, then stabilizes.

e. With the engine still at low idle speed, fully de-
press and release the Brake pedal repeatedly.

. Verify that the supply pressure remains at 3450 to
3550 psi (23 790 to 24 480 kPa). :

g. Record the pressure reading.
Bleeding the Service Brake System

Air may be removed from the service brake system as
follows:

NOTE: Friorto beginning the bleeding procedure, con-
sult the appropriate assembly drawings for the correct
bleeder port that should be used in this installation, usu-
alfy the highest points. Also it is recommended that a -
hose be used to direct oil away from the discs and linings
into a catch can. !

1. With the engine still at low idle speed, fully depress
the Brake pedal and hold. ‘

2. Verify that the system pressures do not exceed 2500
psi (17 240 kPa) on the front and 1500 psi {10 340 kPa)
on the rear brake system gauges. If the pressures do
exceed these limits, immediately release the Brake
Pedal. Reapply partially and repeat this procedure.

3. Slowly and carefully open each bleeder valve and aliow
the oil to flow until it is free of air bubbles. Close each
vaive tightly when complete. Repeat for each service brake
caliper assembly both front and rear.

IMPORTANT: Remember when opening each bleeder
valve that considerable pressure may be built up> behind
it and as a result oif may squirt out rapidly. It is best to
open each valve with a slow, steady motion,

4. Release the Brake pedal when the process is com-
plete, -

Bleeding the Park Brake System

Air may be removed from the park brake system as fol-
lows: ' ‘
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UNIT RIG

HYDRAULIC BRAKE SYSTEM

NOTE: The instructions for the use of the hose catch
can and the opening of the bleeder valves outlined for the
service brake calipers also apply for the park brake cali-
pers.

1. Move the Park Brake switch to the “Released” position
and hold.

2. Bleed each park brake assembly in a manner similar
io that used on the service brake calipers.

3. Release the Park Brake switch.
4. Move the Load Brake switch to the Release position.
Brake Pedal Conirol System Adjustment

The service brake pedal may be tested and adjusted as
follows:

1. Fully depress the Brake pedal and hold, Verity that
the:

a. Foot brake pilot préssure {measured on the Load
Brake gauge) is:

675 to 725 psi (4 655 to 5 000 kPa).
b. Front brake pressure is:
2300 to 2500 psi (15 860 to 17 240 kPa).
c. Rear brake caliper pressure is: H
1350 to 1450 psi (9 310 to 10000 kPa)
d. Stop or brake lights are lit.
Rear of truck
On top of the cab (if option installed)
2. Release the Brake pedal. Verify that t.he:

a. Pilot, front, and rear brake pressures return to O
psl (kPa).

b. Stop or brake lights are off.
-8. If the pressures found are not within the desired range,
but are both too high or too low, it will be necessary 1o
adjust the pilot pressure signal to the front and rear brake
valve spools. This may be done as follows:

a. Release the Brake pedal.

b. Stop the truck engine.
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c. Drain all pressure from the brake accumuliators,
using the manuat accumulator drain valves.

d. Remove the Brake pedal and actuator assembly
by loosening the locking nuts and washers securing the
U-bolts to the assembly and removing the pivot pin.

e. Loosen the setscrew securing the adjusting collar
to the threads on the plunger.

f. Move the adjusting collar counter-clockwise (or to-
ward the ends of the threads) to raise the pressure or
clockwise (or to the non-threaded portion of the plunger)
to lower the prassure.

NOTE: Fine adjusiments may require turning the valve
in increments of as little as 1/8th tumn.

g. Retest the pressure as before. installing the pivot
pin and using a flat screwdriver or equivalent as & lever
will allow you to depress the actuator without reinstaliing
the pedal/cam assembly.

h. Secure the collar by re-tightening the setscrew to
25 to 30 inch-lb. (2.8 to 3.4 Nm).

i. Reinstall the pedal/cam assembly to the spool sec-
tion.

j. Repeat the above steps until the adjustment is com-
plete.

k. Apply and release the brakes a number of times.
Verify that the pressure settings do not change. If they
do, repeat the above process as required.

NOTE: When the assembly is new or has been ser-
viced, it is not uncommon for the pressures to decrease
slightly due fo the “seating” effect of the components.

4. Release the Brake pedal. Verify that the:
a. Front and rear brake pressures retum to 0 psi (kPa).
b. Stop or brake lights are ali off.

5. If the pressure of either the front or rear system is too
high or too low, but the other system and the pilot pres-
sures are within tolerances, the appropriate individual spool
on the brake control valve should be adjusted in an man-
ner similar to that used to adjust the brake pilot valve.

6. If pressure remains in the system with the pedal re-
leased, adjust the pedal return stop behind the pedal as-
sembly and retest.
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7. Record the final pressure found - applied and released.
Brake System Pressure Release System

The front brake release system pressure vacuum may be
tested as follows:

1, Stop the engine.

2. Release all pressure in the hydraulic tank.

3. Connect a 0 to 10 psi (0 to 70 kPa) pressure gauge (or
equivalent) on the special quick disconnect fitting on the

return to the hydraulic tank assembly.

4, Pressurize the hydraulic tank to 10 +/- 1 psi (70 +/-7
kPa).

5. Start the engine. When acceptable, accelerate the
engine to 1900 rpm and hold.

6. Verify that the pressure on the gauge is 1 +/- 0.5 psi (7
+/- 3 kPa). If not adjust the flow controls to obtain this
final setting. :

NOTE: This is with the oil at normal operating tempera-
tures. At other oil temperatures, this pressure will vary.

7. Slow the engine to low idle speed and stop.
8. Release all pressure in the hydraulic tank.
- 8. Remove the low pressure gauge.

10. Pressurize the hydraulic tank to 10 +/- 1 psi (70 +/- 7
kPa).

Brake Drag System Test

The optional Brake Drag Monitoring System may be tested
as follows:

NOTE: This testis for the system that incorporates a 6
second delay before the indicators light in response to
an indicated brake drag condition.

1. Verify that the brake accumulators are at or near full
charge.

2. Verify that the Brake pedal, Hand, and Load brake

systems are all released.

3. Remove the wire from the appropriate ground to dis-
able the Brake Drag Relay.
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4, Apply the Hand Brake only.

5. Press the Press-to-Test or lamp Check switch on the
overhead panel and hold.

6. Verify that both the front and rear Brake Drag Indica-
tors light after an approximate 6 second delay.

7. Release the Press-to-Test or Lamp Check switch.
8. Verify that the Brake Drag indicators are no longer it. -
Hand Brake System Adjustment

The operation of the Hand Brake System may be tested
as follows:

1. Fully apply the Hand Brake and hold. Verify that the:

a. Front and rear brake system pressures are as fol-
lows:

Front: 2300 to 2500 psi (15 860 to 17 240 kPa)
Rear: 135010 1450 psi (9 310 to 10000 kPPa)

b. Hand Brake indicator is lit.

2. Release the Hand Brake. Verify that fhe:
a. Frontand rear bfake pressures retum. to O psi (kPa).
b. Hand Brake indicator is off.

3. If the pressures found are not within the normal operat-
ing ranges:

a. Release the Hand Brake.

b. If both the front and rear systems must be in-
creased or decreased, adjust single adjustment screw
on the bracket on the controlier valve as required.

c. If only the front or rear system requires adjust-
ment, the individual spools should be adjusted as out-
tined In the instructions for the brake pedal controfled
system earlier in this procedure.

NOTE: This may affect normal previously adjusted
- brake pedal system operating pressures and should not

be done unless absolutely necessary.
d. Reapply the Hand Brake and retest.

e. If adjustments are made, retest the pedal con-
trolled system.
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f. Secure the adjustment screw with jam nut when
the adjustment is completed.

g. Record the final pressures.
4, Verify that the hand brake switch is adjusted to cause
the indicator on the control to light as the handle nears

the detented “fully applied” position (last 1/3 of the travel)
and is off the remainder of lever travel,

Load Brake System Testing

The operation of the load brake system may be tested as
follows:

1. Verlfy that the Brake pedal and Hand Brake system
are released.

2. Move the Load Brake swiich to the Apply position.
3. Verify that the:
a. Front brake pressure remains a 0 psi (kPa).

b. Rear brake pressure increase to 1350 to 1450 psi
'9 310 to 10 000 kPa).

c. Load Brake indicator lights.
4. Move the Load Brake switch to the Release position.
5. Verify that the:

.a. Front and rear brake pressures return to 0 psi (kPa).

b. Load Brake indicator turns off.

Park Brake System Testing

The operation of the park brake system may be tested as
follows:

1. Verify that the park brake calipers are all in their re-
leased position and that the pressure to the system cali-
pers is:

2850 to 2950 psi (19 650 to 20 350 kPa).

NOTES:
1. This pressure is for all caliper configurations that ei-
‘ther:
' a. Employ an integral park brake reducing valve in
the brake system manifold, or;

b. Incorporate ArvinvMeritor (Rockwell/Goodyear) park
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brake calipers, ot;

¢. Incorporate Carlisle (Goodrich} park brake cali-
pers and were equipped with a separate, external park
brake pressure reducing valve.
2. On trucks with the Carlisle (Goodrich) park brake cali-
pers notincluding the separate, external park brake cali-
per the pressure range is 3450 to 3550 psi (23 790 to 24
480 kPa). .

2. If the park brake system pressure is not in this operat-
ing range, and the truck is equipped with an integral pres-
sure reducing vaive in the manifold, it may be adjusted as
follows:

a. Fully apply the Hand or Load brake, and then ap-
ply the park brakes.

b. Verify that the park brake system operating pres-
sure is O psi (kPa). -

¢. Loosen the locking nut securing the adjusting screw
onthe pressure reducing valve.

d. Turn the adjusting screw inward (fo raise the pres-
sure) or outward (to lower the pressure) as required to
obtain the desired pressure.

NOTE: The pressure Will increase or decrease approxi-
mately 280 psi (5 400 kPa) for each full revolution of the
adjusting screw.

e. Release the park brake calipers and retest as out-
lined in step 1.

f. Adjust as outlined in step 2 and retest until the
proper system pressure is obtained.

g. Once testing and adjustment is complete, secure
the valve's adjusting screw with the locknut.

. 3. With the Hand Brake, L.oad Brake, and Brake pedal

released, move the Park Brake switch to the Apply posi-
tion, hold for a minimum of two seconds, and- then re-
lease. Verify that the:

a. Park brake calipers remain released.

b. Park brake system pressure remains as outlined
in step 1.

¢. Park Brake indicator on the control is not lit.
4. Fully apply the Load Brake.

5. Move the Park Brake switch to the Apply position,
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hold for a minimum of two seconds, and then release.
Verity that the:

a. Park brake calipers apply.

b. Park brake system pressure is 0 psi (kPa).

¢. The Park Brake indicator on the control lights.
6. Release the Load Brake.
7. Move the Park Brake switch to the Release position,
hold for a minimum of two seconds, and then release.
Verify that the:

a. Park brake calipers remain appiied.

b. Park brake system pressure remains 0 psi (kPa}.

c. Park Brake indicator on the control remains lit.
8. Apply the Load Brake. '
9, Move the Park Brake switch {o the Release position,
hold for a minimum of two seconds, and then release.
Verify that the:

a, Park brake calipers are released,

b. Park brake system pressure is again at the pres-
sure outlined in step 1.

¢. Park Brake indicator on the control is not lit.
10. Stop the truck engine.
11. Using the same equipment used to bleed the brake
calipers, slowly open one of the park brake caliper bleed-

ers. Verify that the:

a. Oil flows briefly then stops, verifying the operation
of the Park Brake release solenoid valive.

b. Park Brake indicator comes on when the park
brake system pressure decreases to less than 1450 to
1550 psi (10 000 to 10 690 kPa).

-12. Closs the caliper bleed screw.

13. Record the switch actuation pressure.

14, Start the engine and allow to operate at low idle speed.
Bleed any entrapped air from the caliper tested.

15. Release the park brakes.
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16. Stop the engine.
Low Brake Pressure Switch Test

The operation of the low brake pressure monitoring sys-
tem may be tested as follows:

1. Repeatedly apply and release the Brake pedal to de-
crease the hydraulic pressure in the accumuiators.

2. Verify that the Low Brake Pressure indicator lights when
the pressure decreases to 2050102150 psi{14 1351014
825 kPa) on the gauge monitoring the supply accumula-
tor pressure. Record this pressure,

NOTE: The brakes must be applied sfowly as the ac-
cumulator pressure approaches the set point in order to
adequately verify the pressure switch sefting.

Optional Auto Apply System Test

The operation of the optional auto-apply system may be
tested as follows: o

1. Continue to apply and release the Brake pedal while
monitoring the Brake Supply Accumutator Pressure and |
the front and rear brake system delivery pressures. ‘

2. Verify that at 1350 to 1450 psi (9 310 to 10 000 kPa) -
pressure in the supply accumulator, the auto apply fea-
ture activates. This may be documented by the fact that
the pressure on the brake systems do not return to “0"
psi (kPa) when the pedal is released.

. 8. Record the actuation pressure.

4, Discontinue the pedal apply and release cycling.
Testing Brake Accumulator Drain Systems

Test the operation of the manual drain valves as follows:
1. Verify that there is pressure in the supply accumulator.
If not start the engine and allow the system accumula-
tors to recharge.

2. Open the rear brake accumulator drain valve. This
may be done by opening the needle vaive assembly or by
puliing out the button and holding as applicable to the
system. Co

3. Verify that the pressure in the supply accumulator de- \
creases to O psi (kl_‘—"a).
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4, Close the drain valve as reguired.

5. Restart the engine and allow the accumuiator system
to recharge.

6. Repeat steps 2 through 5 with the front brake accumu-
lator drain valve. :

On truck's 50 equipped, test the brake accumulator au-
tomatic pressure drain valve as follows:

1. Autornatic function.
, a. Verify that there is pressure in the supply accumu-
lator. If not start the engine and allow the system accu-

mulators o recharge.

b. Turn the Master Switch Off.

¢. Verify that the brake system supply accumulator
pressure gauge {in the hydraulic component box) pres-
sure readings decrease rapidly as the accumulator drains
to the tank through the solenoid valve in the brake mani-
fold.

d. Verify that the brake system supply accumulator
pressure decreases to approximately O psi (kPa).

e. Verify that the power to the drain valve coil switches
off automatically (voltmeter returns to 0 volis} after ap-
proximately 150 seconds.

f. Remove the voltmeter.

2. Manual operation
a. Turn the Master Switch on.

b. Start the engine.

c. Allow the pressure in the accumulator to rise until
it exceeds 1500 psi (10 340 kPa), then stop the engine.

d. Rotate the manual override butten on the auto-
matic drain solencid valve in the brake system 180° and
allow the button to come out,

e. Verify that the pressure in the brake system sup-
ply accumulator decreases to 0 psi (kPa).

f. Reset the manual override by rotating the bution
180° and pushing the button into its detented position.

Propulsion System Interiock Testing
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Verify the operation of the propulsion intertocks as fol-
lows:

NOTE: To properly test the system the:

1. Truck’s 24 volt and propulsion electrical systemns
must be installed and operational.

2. Engine should be off to prevent accidental move-
ment and to ease in determining operation.

3. Brakes should all be released.

IMPORTANT: /it may be necessary to discontinue test-
ing and restart the engine during this test to maintain
adequale pressure to operate the brakes.

1. Move the Shifter to the Forward position.

2. Depress the Throttle pedal. Verify that the contactors
pick up and sequence.

3, Release the Throttie pedal. Verify that the contactors
drop out.

4, Fully apply the Hand Brake lever and hold.

5. Depress the Throttle pedal. Verify that the contactors
do net pick up.

6. Release the Throttle pedal.
7. Apply the Park Brakes.

8. Depress the Throttle pedal. Verify that the contactors
do not pick up.

9. Release the Throttle pedal.

10. Release the Hand Brake lever. (Park brake remains
applied.)

11. Depress the Throtlle pedal. Verify that the contactors -
do not pick up.

12. Release the Throttle pedal.
13. Apply the Hand Brake.

14. Release the Park Brake and then release the Hand
Brake.

15. Depress the Throttle pedal. Verify that the contactors

pick up and sequence.

16. Release the Throttle pedal. Verify that the contactors
drop out.
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17. Apply the L.oad Brake system.

18. Depress the Throttle pedal. Verify that the contactors
do not pick up.

19. Release the Throttle pedal.

20. Release the Load brake systern,

22, Release the Throttle pedal. Verify that the contactors
drop out.

23. Instali the covers removed on the hydraulic compo-
nents box.

24. instali the whesimotor covers.

SERVICE

21. Depress the Throttle pedal. Verify that the contactors
pick up and sequence.

For detailed service information, refer 1o the individual
component modules in Section 5 - Hydraulic System.

KEY AB5184
001, { Brake Pilot Valve 048. | Cushion Clamp 104. | Tube Assembly
002. | Brake Coniroller Valve 049. | through item 051, - Not Used 105. | Tube Assembly
003. | Adapter Fitling 052. | Clamp Support Assembly 106. | Tube Assembly
004. | Control Lever 053. | Not Used 107. | Not Used
005. | Capscrew 054, | Capscrew 108. | Hose Assembly
006. { Lockwasher 055. | through itern 057. - Not Used 108. | Tube Assembly
007. | Locknut 058. | Adapter Fitting 110, | Tube Assembly
008. | Adapter Fitting 059. | through item 061, - Not Used 111. | through item 114. - Not Used
008. | Lockwasher 062.| Adapler Fitting 115. | Hose Assembly
010. | inputLever 063. | through item_067. - Not Used 1186, ] Not Used
011. § Capscrew {Grade 8) 068. | Adapter Fitting i17. [ Hose Assembly
012. | Adapter Fitting 069. | Not Used 118. | Hose Assembiy
013. ] Locknut 070. ] Capscrew 119. | Tube Assembly
014. § Cotter Pin 071.| Cushion Ciamp 120, | Tube Assembly
015. | Flatwasher 072. | through item 074. - Not Used 121. | Tube Assembly
016. | Machine Screw 075. | Control Cable Clevis 122. | Not Used
017.] NotUsed - 076. | Load Brake Push-button Swiich | 123. | Not Used
018. | Toothed Lockwasher 077, Switch Plate 124. | Tube Assembly
019. | Nut 078, [ Shuttle Valve 125, | Hose Assembly
020. | Grip 079.| Capscrew 126. | Not Used
021, | Adapler Fitting 080. | Adapier Fitting 127. | Tube Assembly
022. | Conduit Locknut 081. | Adapter Fitting 128, | Tube Assembly
023. | Not Used 082. | Not Used 129. | Not Used
024. | Not Used 083. | Not Used 130. | Hose Assembly
025, | Brake Manifold Assembly (84. | Flatwasher 131. { Hose Assembly
026. | Low Brake Pressure Switch | 085. | Mounting Kit 132. | Hose Assembly
027. | Not Used 086.] Adapter Fitting 133. | Hose Assembly
028. | Adapter Fitting 087.]1 Not Used 134. | Hose Assembly
029. | Adapter Fitting 088. | Not Used 135. | Hose Assembly
030. } Not Used 089. | Hydraulic Componenis Box 136. | Hose Assembly
031. | Brake Accumulator 090. | Accumulator Bracket 137. | Hose Assembly
032. | Flatwasher 091.| Rod 138. | Hose Assembly
033. | Capscrew 092. | Locknut 139. | Not Used
(34. | Flatwasher 083.| Not Used 140. | Nameplate
035. | Park Brake Pressure Switch | 094. | Pressure Gauge 141. | through item 144. - Not Used
036. | through item 040. - Not Used| 095. | Adapter Fitting 145, | Adapter Fitting
041. | Adapter Fitting 096. | Brake Control Cable Assembly | 146. | Adapter Fitting
042. | Not Used 097. | through item 100. - Not Used 147. { Adapter Fitting
043. | Clamp Support Assembly 101. | Hose Assembly 148. | Adapier Fitting
044. | through item 046. - Not Used| 102. | Hose Assembly 149. | Adapter Fitting
047. | Capscrew 103, | Hose Assembly 150. | Hose Assembly
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151.] Hose Assembly 163. | Plug 175. | Adapter Fitting

152.1 Hose Assembiy 164. | Adapter Fitting 176.| Not Used

153.1 Hose Assembly 165. | Adapter Fitting 177.1 Adapter Fitling (If required)

154.| Hose Assembly 166. | Clamp Support Assembly | 178.] Pressure Reducing Vaive (if required}
155.1 Hose Assembiy 167. | Adapler Fitting 179. | Hose Assembly (If required)

156. | Adapter Fitting 168, | Tube Assembly 180. | Adapter Fitting (If required)

157.| Plug 169. | Venturi Fitting 181.} Not Used -

158, | Venturi Fitting _ 170. | Quick Coupling 182. | NotUsed

159.| Test Coupling 171. ] NotUsed 183. | Adapter Fitting

160.| O-ring 172. | Adapter Fitting 184.| Hose Assembly

161.] O-ring 173. | Adapter Fitting 185. | Adapter Fitting {if required)

162.| Adapter Fitting 174. { Adapter Fitting

CONNECTIONS TGO TORQUE SPECIFICATIONS

HYDRAULIC FITTINGE IN SECTION 10-

TOROUE ALL FITTINGS ANMD SPLIT FLANGE
MISCELLANEDNUS.

ﬂ-gllﬂ_llll ]
.

o

=
—E—
I
O
-
=

MOUNT ING HOLES FOR
HYDRAULIC CABINET
¢JTEM 085 DN REAR
FENIER BEHIND CAB

PAGE 4
e (7 rLeD (5 {6 X7 B4

NOTE:

CONNECTION AND HYDRAULIC TANK CONNECTION

SHEET 7 - HOSE ROUTING ALDONG INSTDE LEFT FRAME RAIL

SHEET & - BRAKE ACCUMULATORS, LOADING BRAKE SHUTTLE. DUMP FUMP
SHEET B — STEERING MANIFOLD AND FENDER TERMINAL

SHEET 3 ~ HYDRAULIC CABINET, BRAKE MANIFOLD AND GALUGES
SHEET 4 - BRAKE MANIFDLD VIEWS AND DUAL HRAKE VALVE

SHEET 5 — DUAL BRAKE VALVE AND BRAKE PILDT VALVE
SHEET 9 ~ HOSE RDUTING FOR FRONT BRAKES — FRONT AXLE

SHEET 2 - BRAKE COMPIONENTS ON CENTER CONSOLE {CAB>
SHEET 10- HOSE ROUTING FOR REAR BRAKES - AXLE BOX
SHEET 11— HOSE RDUTING ¥OR REAR BRAKES - AXLE BOX

FIGURE 7 - BRAKE SYSTEM ASSEMBLY (A85184, SHEET 10
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BRAKE COMPONENTS ON CENTER
CONSOLE INSIDE CAB.

WIRE [TEM 76 AND 77 PER 24V
ELECTRICAL SCHEMATIC.

TIGHTEN ITEM 20 TD
LIGHTLY GRIP CONTROL CABLE

® JTEM DE5 CONTAINS HOUSING,
SWIVEL, STRAP AND BRACKET.

18

FIGURE 7 - BRAKE SYSTEM ASSEMBLY (A85184, SHEET 2 OF 11)
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NOTE: IF SOLENDIDS ARE REPOSITIONED
OrR REMOVED, RETORQUE TO 4-6
1F CARTRIDGES ARE

FT-LBS.

WIRE SOLENOID VALVES

PER 24V ELECTRICAL
SCHEMATIC

REMOVED, RETORGUE TO B4179A-Z

SPECIFICATIONS

{ PARK BRAKD)
T0 FENDER 43
TERMINAL H2

68

INSTALL ITEM 177 1IN
PORT “PB” OF BRAKE 4§7
MANIFOLD AND ITEM

180 IN PIIRT “2* OF {¥®
PRESSURE REGULATOR

VIEM [OF PARX BRAKE PRESSURE REG. (WHEN USED)

TUBE TO PARK

BRAKE GAUGE

&

86

u

9

TP e

ﬁ

R

79 70 TEE IN PORT
7 BAD” BOT OF
BRK., MANIFOLD

T3, =3
I“’ ~h l” A%
4 1 r{ i

(34) TYp ¢S PLES)

CLEAN MOUNTING SURFACE
COF OIL., ETC.> BEFGRE
INSTALLATION

\d ’
\ i i
Vet N
et S
: ot )
| —— | -
|
e
[ty T
2w = FEY
[ L

-

7
PRESSURE GAUGES

HOSE 117 - 7O TEE ON DUAL BRAKE VALVE
PORT * B2~

HOSE :18 - 7O TEE ON DUAL BRAKE vaLVE
PORT “B1”

HOSE 119 ~ TUBE TD LDADING BRAKE
SHUTTLE TEE PURT *0UT*

TUBE 120 - TUBE TO BRAKE MANIFOLD
PORT - TSE”

TUBE 121 - TUBE TO BRAKE MANIFOLD

PARK ERAKE. TO
FENDER TERMINAL

TYP €3 PLCS>

TORGUE BOLTS

PER O2-4735

APPLY auTO
SOLENQID
(OPTIDNALY
LOADING BRAKE @
SOLENDID
G _em
T
)

)

TUBE 7O
DAL, BRAKE
VALVE PORT *P2°

VIEW E

BRAKE MANIFOLD

PARK BRAKE
SOLENGID VALVE

PORT * TSP”

#2

. PARK BRAKE SHUT-OFF
SOLENOID vALVE

FROM BRAKE PILOT VALVE
PORT “T*, THRU TUBING
UNDER CAB

@

R

VIEW P — P

HYDRAULIC CABINET

SHEET 4

TORGUE ALL FITTINGS AND SPLIT FLANGE
CONNECTIONS TO TORQUE SPECIFICATIDONS
HYDRAULIC FITTINGS IN SECTION 10-

MISCELLANEDOUS,

DY LINN

W3LSAS 3MVHG JINNVYHAAH
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NOTES
FT-LBS.
SPECIFICATIONS

@
TUBE TO DUAL
BRAKE VALVE
PORT ‘P17
TUSE 70 LOADING

BRAKE SHUTTLE
PORT “IN 27

IF SOLENOIDS ARE REPOSITIONED
OR REMOVED, RETORQUE 7O 4-6
1F CARTRIDGES ARE
REMOVED, RETORGUE TO 841794-Z

USED WHEN ITEM 178
CPRESSURE REGULATOR
ON SHEET 3 IS USED.

—@TUBE TO PARK
BRAKE GAUGE

VIEW F — F

BRAKE MANIFOLD CLEFT ENDD

(®

al®
(:>\\ @
L

L

VIEW M _“ M

HMYDRAULIC CABINET

PAGE S

$0)]
&

TUBE TO BRAKE

SUPPLY
€§ ACCUMULATOR
GAUGE
TO BRAKE PILOT VALVE VIEW J J VIEW H J— H
PCRT *P", THRU TUBE
UNDER caR BRAKE MANIFOLD <TOP .
BRAKE MANIFOLD (RIGHT ENID
TUBE THRU CABINET
FROM PORT *3° ON PARK WALL TO FRONT
BRAKE, PRESSURE BRAKE ACCUMULATOR
REGULATOR TUBE THRU PORT ~BAD" & BRK. MaN, BOT
CABINET WALL
TD FENDER TERMINAL TO REAR BRAKE
#RS5, BRAKE ACCUMULATRR
ACCUMULATOR

DRAIN

DUMP PILOT VALVE o
RETURN ¢REF

B ©

AUTO LUBE PUMP
RETURN (REF?

DUMP PILOT VALVE
RETURN (REF)
FROM FENDER

TERM, 4R9,
BRAKE SUPPLY

MAIN BRAKE
(68 vaLve T

™ “*-ﬁZ} RETURN ¢REF>
TO TERMINAL #R7

b BRAKE RETURN

ACCUM, ¢
DRAIN

TUBE THRU CABINET

WwALL TD SUPPLY
BRAKE ACUMULATOR

USE W/PARK BRAKE
PRESSURE REGUALTOR

TyP 2 PLCS

TORGUE ALL FITTINGS AND SPLIT FLANGE
CONNECTIONS TO TORGUE SPECIFICATIONS
HYDRAULIC FITTINGS IN SECTION 10-
MISCELLANEDOUS

BRAKE MANIFOLTD <30T
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TORGUE ALL FITTINGS AND SPLIT FLANGE
CONNECTIONS T TORQUE SPECIFICATIONS
HYDRAULIC FITTINGS IN SECTION 10~
MISCELLANEQUS.

TYP ¢4 PLCS)

FROM

BRAKE SHUTTLE I8}
PORT "IN 1 €:}

TUBE FROM LOABING

(Bl & BR)
!3 ITEM 156 © BRANCH TEE LOCATION

FROM BRAKE PILOT
VALVE PORT -B1°, {0
THRU TUBE UNDER

tAB

62

BRAKE CABLE

CAB (REF>

3

BRAKE VALVE
BRACKET (REF)

@ea TYP ¢4 PLCS)

FROM BRAKE MANIFOLD
PORT “Pv”, THRU
TUBE. UNDER CA3

TO DUAL BRAKE VALVE
PORT “PX27, THRU

TUBE UNDER CAB

TUBE FROM LUADING
BRAKE SHUTTLE 5
PORT -OUT

TUBE TI3 BRAKE MANIFOLD .
PORT - BR* i

WIRE STOP SWITCH PER 24V
ELECTRICAL SCHEMATIC

s o T ——— T T . . —

by ]
| @
i

7O BRAKE MANIFOLD
@< PORT “PYT*, THRU
TUBE UNIER CAR

{59 TO FENDER TERMINAL #R10, FRONT BRAKE

[f"-—“_-{:} TO FRONT BRAKE PRESSURE GAUGE

¥ MeAar Qg} TUBE FROM BRAKE MANIFOLD PORT *EVF*
g TR W10 TUBE FROM BRAKE MANIFDLD PORT “BVR®
8
19 7D REAR BRAKE PRESSURE GAUGE
53 TO FENDER TERMINAL #R1, REAR BRAKE
6

DUAL BRAKE VALVE

TO REAR BRAKE PRESSURE
GAUGE FROM DUAL, BRAKE
VALVE PORT * B2’

STOP LIGHT SWITCH
CREF)

SERVICE BRAKE
PEDAL (REF>
INSIDE CAB

TO FRONT BRAKE PRESSURE
GAUGE FROM DUAL BRAKE
VALVE PORT “El*

view C

INSIDE REAR OF HYDRAULIC CABINET

DI LINN

WI1SAS I];VHE OIMNVHAAH
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view N—N

CHYDRAULIC BOX - REARD
REAR SUPPLY FRONT

T
T T 4.8

TYPC3 PLCS?

X
1 R o @ TORQUE BOLTS

(%9 TUBE FROM BRAKE MANIFOLL
PORT "FBA", THRU CABINET WALL

TUBE FROM BRAKE MANIFOLD
PORT ~8BA", THRU CABINET WALL

TUBE FREDM BRAKE MANIFOLD
PORT *RBA”, THRU CABINET WALL

(50) GRENED) TrP (4 PLES)
TOROUE STUDS & NUTS
STEERING , FROM TERMINAL #R7, BRAKE

DUMP SYETEM
HESE, (REF)

RETURN ¢(*BR)

[_ SYSTEM (REF>

a\ FROM PORT “2” ON FLOW
CONTROL ON RELIEF VALVE
300Y @ STEERING MAN,

STEERING SYSTEM HOSE ¢(REF>

TC TEE CLOSEST 7O RETURN MANIFOLD
FROM TERMINAL #R6, BRAKE ACCUM.
DRAIN <“BAD">

FROM TERMINAL #R7, BRAKE
RETURN ¢"BR)

HYD TANK

STEERING SYSTEM FILL ¢REF)
HOSES (REF) 13

VIEW U “"‘U

HYDRAULIC TANK

TUBE FRIM BRAKE
MANIFOLD PORT “LB”

FROM PORT *2° ON FLOW
CONTROL ON RELIEF VALVE
BOEY B STEERING MAN

TUBE TO PILGT
VALVE QALUGE

_ TUBE TO TUAL
VIEW T T BRAKE VALYVE

PORT ~PX2*

TUBE TO DUAL
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®x NOTE: USE_ITEMS 33 & 34 70
: INITALL ACCUMULATORS
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UNIT RIG

SHUTTLE VALVE

SHUTTLE VALVE

DESCRIPTION AND LOCATION (Figure 1)

The shuttle valve is a bali type metal valve used to control
the movement of hydraulic fluid.

itis typicaily mounted in the hydraulic components box
- on the superstructure behind the cab.

OPERATION (Figure 1)

The shuttle valve provides a means of automatically
selecting between two inpui sources with a single,
common output.

The valve consists of a single ball placed between two
check seats.

Pressurized fluid enters through both the input ports
(identified as 1 and 2). When one of the input lines is
pressurized, the internal check ball is forced against the
opposite seat, blocking that inlet and providing a flow
path to the outlet port,

NOTE: The outlet flow is always from the source of the
highest pressure.

MAINTENANCE AND ADJUSTMENT
Periodic maintenance shoutd include the following:

1. inspect the valve, and associated components for
evidence of damage or leakage. Repair or replace as
required.

2. If problems are noted with the operation of the valve,
remove, diSassemble, and clean. Replace seals and
check the condition of the check ball and seats. Repair
or replace as required.

REMOVAL

The shuttie valve may be removed from the truck as
follows:

1. Park the truck in a SAFE POSITION, It must be
secured by means other than the truck’s friction brake
system.

‘2. Drain all pressure in the system as outlined in the
procedures on sysiem operation and testing in Section
5 - Hydraulic System. This includes both the steering
and brake system accumulators. '

12/11/2003

Always release ali hydraulic pressure in the system
before ioosening or removing any hydraulic lines,

3. Disconnect all hydraulic fittings from the valve. Cap or
plug all openings. Label each to aid in instaliation.

4. Remove the capscrews that secure the valve to the
mounting bracket.

5. Remove the vaive.
DISASSEMBLY (Figure 1)
The shuttie valve may be disassembled as follows:

NOTE: During the disassembly and repair procedures,
it is always a recommended practice to carefully note
the specific installation and orientation of components
before and as they are removed to aid in proper
reassembly.

1. Clean all oil, dirt and other contamination from the

exterior of the vaive.

2. Using the appropriate wrench, loosen the lock nut (3)

from the body (1).

3. Again using the appropriate tool, loosen and remove
the cartridge assembiy from the body (1).

4. Remove the O-ring plugs using care to note the location
from which they were removed to aid in the reassembily.

INSPECTION AND REPAIR (Figure 1)
The manifold components may be serviced as follows:

1. Inspect, then remove and discard all of the previously
used O-rings that have repiacements included in the new
seal kit. Evidence of damage to the ring should be
investigated for cause as it may indicate problems in’
other areas. ltis recommended that all O-rings and seals
be replaced each time removed {o ensure proper valve
sealing and operation.

2. Clean all parts thoroughly with clean solvent and dry
with compressed air. Do not use rags or solvents that
will ieave a residue.

M1865 ' 1




3. Remove any indicated burrs or high spots from any
surfaces. This is especially true of the check ball and
the “check seats” in the inner portion of the cartridge
assembly. Repair, replace, or re-clean as required.

4. inspect the valve body and all other components for
evidence of wear or damage. Particular attention should

be paid 1o the bores, mating surfaces, and thread areas.
i found to be significant, the assembly must be replaced.

ASSEMLY (Figure 1)
The shuttle valve may be assembiled as foliows
1. Check that all parts are clean and free of defects.

2. Install the O-rings and back-up rings on all components
as shown.

3. Lubricate all O-rings and bores in the valve body with
clean hydraulic fluid compatible with that used in the
truck’s hydraulic system.

4. Instali the check ball (7) into position in the cartridge.
5. Install the lower portion of the cartridge. Tighten
securely, but use care not to over tighten as the seal is

provided by the seal rings and not the mating surfaces.

6. Apply thread lock compound to the threads on the
upper portion of the cartridge (2) as appropriate,

7. Install the cariridge assembly into the body using care -
not to damage the seals. . Tighten securely, but use
care not to over tighten as the seal provided by the seal
rings and not the mating surfaces.

8. Install the lock nut (3). Using the appropriate tools to
hold the cartridge assembiy and to tighten the lock nut
(3), tighten the lock nut to a final torque of 575 inch-lb
(65 Nm). ‘

INSTALLATION

The shuttle valve may be installed as foliows:

1. Install the valve. Secure as required.

2. Connect all hydraulic lines. Torque each connection
as outlined in the instructions in Sectlon 10 -
Miscellaneous.

3. Bleed and test a'[t systems as outlined in the
procedures for the dump, steering, and brake systems

in Section 5 - Hydraulic System.

NOTE: Entrapped air should be bled from all three
systems.

KEY 58152
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FIGURE 1 - SHUTTLE VALVE (56152)
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