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SPECIFICATIONS ( WI-0081-A )
Bayne THINLINE ® Premium Lift Systems

A. Rotary Actuator - rack and pinion style design.
e Rack, pinion, and shaft bearings are constantly lubricated by the hydraulic oil for
extended life.
¢ Body and caps are made of high quality ductile iron.
¢ Pinion output shaft and racks are made of high tensile alloy steel.
e The rotary actuator provides smooth motion throughout the lift cycle, which results in
longer cart life with virtually no cart damage or abuse.

B. Arm bearings are made of a composite material which provides superior compression
strength along with self-lubrication, thus eliminating the need to grease the arm bearings.

C. The THINLINE® lift unit can measure as little as 5” thick from the front of the mainframe
to the front of the faceplate depending on the types of arms used. This allows for easy
dumping of large commercial containers without interference.

D. The faceplate is normally at 45 degrees in the dump position and extends 13” to 15 from
the back of the mainframe into the hopper or container opening. This places the cart or
barrel 16” to 18” into the truck or container opening thus reducing any potential spillage
of materials.

E. Cycle times for safe, fast, efficient service.

6 - 8 seconds for rear-load and side-load units

8 - 10 seconds for units with 9” and 15 vertical lifts

10 - 12 seconds for stationary, recycling, and double wide, and 24" vertical units
15 - 30 seconds for 3300 series and 3300 series stationary units

Note : Cycle time is controlled by flowrate, as flowrate increases, cycle times decrease.

Warning : Never exceed the cycle times listed above. In order to avoid injury and
maintain manufacturer’s warranty never operate outside of these recommendations.

F. Recommended flowrates are as follows:
e 2to21/2 GPM for 1100 series units
e 2 to4 GPM for 2200 series units
e 21/2to 6 GPM for 3300 series units

G. Hydraulic pressure requirements are as follows:
e 2000 to 2500 PSI normal working pressure
¢ 3000 PSI maximum pressure

H. All lifters can be a bolt on type installation for easy, quick maintenance and less
downtime.
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I. All parts are manufactured and kept in stock at Bayne Machine Works, Inc. for fast
response to customer request.

J. Two (2) year limited warranty from date of delivery on all units and models when
properly maintained and operated within the recommended cycle time.

All lift units and parts are inspected by our Quality Control Department before shipment to
insure that you always receive the highest quality available in the lift business.
For more information, please contact us at 1/800/535-2671 or by fax at 1/864/458-7519.
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INSTALLATION INSTRUCTIONS ( WI-0211-A)
Bayne THINLINE ® Premium Lift Systems

The following information is intended to be a GENERAL GUIDE to installing the Bayne
THINLINE®™ lifter on a typical refuse truck. Before starting the installation, read these
instructions completely. ALWAYS use the proper tools, lift devices, and personal protective
equipment to prevent injury while performing the installation.

NOTE: Ifa Bayne THINLINE® Tap-In Kit was also acquired for this installation, refer to
the installation instructions included in the Tap-In Kit manual for more detailed information.

I.  Mounting lifter(s) on the truck :

1. The truck should be emptied and cleaned before any installation. The truck should
be parked on a level solid surface, a concrete floor if possible.

2. All lights, tags, steps, etc. that will interfere with the installation should be removed
and/or relocated.

3. Position the lifter(s) on the sill of the truck per figure I-1 and mounting height
drawing ( Appendix A ) and tack weld in place ( later in the installation procedure
the final weld will be applied ).

I/TQ p— 1 R [
00 Oo@

=]

=3
=
—

T

GROUND

figure I-1
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II. Mounting hand valve(s) on the truck :

1. Choose and mark an acceptable location(s) on the side(s) of the truck to mount the
hand valve assembly(s) ( figure I-2).

2. Remove the mounting bracket(s) from the hand valve assembly(s) and weld to the
truck.

3. After the weld has cooled, paint the mounting bracket(s) to match the truck color.

4. After the paint has dried, reassemble the hand valve assembly(s) on the mounting
bracket(s).

HAND VALVE

48"
O
547

GROUND figu
re I-2

III. Mounting diverter valve on the truck :
1. Choose and mark an acceptable location to mount the diverter valve assembly.
2. Weld diverter valve mounting bracket to the truck.
3. After the weld has cooled, paint the mounting bracket to match the truck color.

4. After the paint has dried, bolt the diverter valve to the mounting bracket using the
1/4” bolts, washers, and elastic lock nuts.
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IV. Making Hydraulic Connections :

Before attempting any hydraulic connections, turn the truck’s engine off and
release all hydraulic pressure from the system. Refer to the hydraulic layouts
( figure 1-3) and hydraulic schematics ( Appendix A ) while performing the
following steps.

Dual Lifter Installation

figure I-3
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1. Cut or disconnect truck’s main hydraulic pressure line and install the Bayne diverter
valve in series using the “IN” and “OUT” ports.

2. Connect the “T” port on the diverter valve to the truck’s hydraulic tank line with an
appropriate size line to handle the full system flow.

3. Connect port “P1” on the diverter valve to the “IN” port on the bottom of the hand
valve. [Ifinstalling dual lifters, connect port “P2” on the diverter valve to the “IN”
port on the bottom of the other hand valve.

4. Connect port “T1” on the diverter valve to the “OUT” port on the bottom of the
hand valve. Ifinstalling dual lifters, connect port “T2” on the diverter valve to the
“OUT” port on the bottom of the other hand valve.

5. Connect the “A” port of the hand valve(s) to the “DOWN” port of the rotary
actuator(s).

6. Connect the “B” port of the hand valve(s) to the “UP” port of the rotary actuator(s).

7. Disassemble each hose clamp assembly and position weld plates where needed and
weld in place.

8. After the weld has cooled, paint the weld plates to match the truck color.
9. After the paint has dried, reassemble the hose clamp assemblies around the hoses.

V. Adjusting relief valve settings :

The diverter valve (1 ) ( figure I-4 ) supplies each cart lifter(s) hydraulic system
with approximately 2 GPM of oil flow. This diverter valve is equipped with a
full system relief valve cartridge (4 ) set at 2500 psi, that protects the truck’s
hydraulic system from excessive pressure or any blockages that may occur down
stream of the diverter valve. The diverter valve also includes a lifter circuit
relief valve cartridge (3 ) set at 2300 psi, that protects the cart lifter’s hydraulic
system from excessive pressure or any blockages in the lifter circuit. There is
also a relief valve cartridge (5 ) set at 1750 psi in the hand valve(s) (2 ). These
relief cartridges are preset from the factory to operate properly on most trucks
with a system pressure between 2300 and 2500 psi without any adjustment.
However if any adjustment is necessary, follow these instructions.

WARNING : Bayne equipment is rated for a maximum pressure of 3000 psi.
Operation at pressures above 3000 psi may damage equipment and cause
personal injury. In order to avoid injury and maintain manufacturer’s warranty
never operate above 3000 psi.
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1. Determine the truck system pressure setting.

2. Loosen the lock nut ( 6 ) ( figure I-4 ) from the hand valve(s) relief valve cartridge
('5) and turn the adjustment screw(s) clockwise until it bottoms out.

3. Loosen the lock nut ( 4 ) ( figure I-4 ) on the lifter circuit relief valve cartridge ( 3 )
and turn the adjustment screw clockwise until it bottoms out.

4. Start the truck’s engine and engage the hydraulic system.
5. Turn the truck’s engine off and release all hydraulic pressure from the system.

6. Remove the hydraulic pressure gauge from the “G” port of the diverter valve and
reinstall the plug.

7. Install a 3000 psi hydraulic pressure gauge with the necessary adapter in the
hydraulic line connected to the “IN” port of the hand valve as shown in figure I-5. If
installing dual lifters, install the hydraulic gauge at either one of the hand valves.
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figure I-5

8. Start the truck’s engine and engage the hydraulic system.
9. Setting the diverter valve lifter circuit relief valve:

a) Hold the handle on the hand valve ( with pressure gauge installed at the
“IN” port ) in the down position to show pressure on the gauge.

b) Turn the pressure relief adjusting screw on the lifter circuit relief valve
cartridge ( 3 ) ( figure I-4 ) counter-clockwise until the pressure reading on
the gauge is either 100 psi less than truck system pressure or 2300 psi, which
ever is the lowest.

c) Release the handle on the hand valve.
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10. Setting the hand valve(s) relief valve:

a) Hold the handle on the hand valve ( with pressure gauge installed at the
“IN” port ) in the down position to show pressure on the gauge.

b) Turn the pressure relief adjusting screw on the hand valve relief valve
cartridge ( 5) ( figure I-4 ) counter-clockwise until the pressure reading on
the gauge is either 200 psi less than truck system pressure or 1800 psi, which
ever is the lowest.

c) Release the handle on the hand valve.

d) Turn the truck’s engine off and release all hydraulic pressure from the
system.

e) Remove the hydraulic pressure gauge from the hydraulic line connected to
the “IN” port of the hand valve.

f) For dual lifters, install the hydraulic pressure gauge in the “IN” port of the
other hand valve as shown in figure I-5, start the truck’s engine, engage the
hydraulic system, and repeat step 13.

11. The hydraulic circuit pressures are now set for optimum performance.

12. Tighten the lock nut) ( 6 ) ( figure I-4 ) on the hand valve(s) relief valve cartridge

('5) to secure the correct pressure setting(s).

13. Tighten the lock nut ( 4 ) ( figure I-4 ) on the lifter circuit relief valve cartridge ( 3 )

to secure the correct pressure setting.

VI. Final operation and mounting:

1.

2.

Start the truck’s engine and engage the hydraulic system.

Operate the lifter(s) and bleed all air from the hydraulic system.

Place a drum on each lifter and operate to make sure there are no clearance problems
and that the lifter engages the cart properly. Make any adjustments to the mounting

position of the lifter(s) to ensure correct operation.

After locating an acceptable mounting position, complete the welding of the lifter(s)
to the truck.
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OPERATION INSTRUCTIONS ( WI-0125)
Bayne THINLINE ® Premium Lift Systems

The Bayne THINLINE ® Premium Lift System is a high quality durable cart lifter built to meet
your industry’s requirements. To insure the safety of all operators of this equipment, please
read this manual carefully before operating the lifter. FAILURE TO COMPLY WITH
INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY
DAMAGE.

The operating stages ( figure O-1 ) in the cycle of the cart lifter are as follows:

1) START - The cart to be dumped is placed on the lifter.

2) ACTUATOR DUMP - The rotary actuator cycles to dump the contents of
the drum into the hopper.

3) ACTUATOR REVERSE - The rotary actuator reverses its cycle
returning the drum to the start position.

A a2 3

START ACTUATOR ACTUATOR
DUMP REVERSE
figure O-1

Warning: Exceeding the 6 to 8 second cycle time on any lifter will void the
manufacturer’s warranty

The rotational motions of the cart lifter are controlled with the use of a hand valve. Moving
the handle on the hand valve in one direction will cause the lifter to perform the actuator
dump stage ( figure O-1 ). Moving the handle in the opposite direction will cause the lifter to
perform the actuator reverse stage.
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6091/6092-0700 DIVERTER VALVE
OPERATION AND INSTALLATION INFORMATION
( WI-0026 )

Bayne THINLINE® Premium Lift Systems

The Bayne diverter valve establishes priority flow to the lifter circuit “P1” and “P2” ports and
bypasses oil to the “OUT” port, which typically supplies flow to the remainder of the truck’s
hydraulic circuit. This bypass occurs only after the lifter circuit is satisfied. The priority flow
is controlled by the flow regulator cartridge (FR1) (and FR2 in dual applications) in
combination with the differential pressure sensing valve (DPS). This allows the valve to
maintain constant flow regardless of changes in load pressure or volume flow rate. Since both
the lifter circuit and bypass flow can be utilized in the operation of the truck regardless of
which pressure is greater, a single pump can be used to supply two circuits or operations.

The lifter circuit flow is regulated and maintained by the flow regulator cartridge (FR1) (and
FR2 in dual applications). The differential pressure sensing valve (DPS), rated for 75 gpm of
flow and 3000 psi of pressure, is operated by an internal spring and dampening orifice (OR)
which establishes a pressure drop across the block sufficient to ensure the correct operation of
the flow regulator (FR1). For a dual diverter valve, a second flow regulator cartridge (FR2) is
installed in the “FR2” cavity and a shuttle valve (DSV) is installed in place of the SAE plug in
the “DSV” cavity. Once the pressure drop is established, a precision metered flow is provided
to the tipper circuit(s) with additional flow being bypassed to the “OUT” port.

The operation of the diverter valve does not require the use of a tank line to be run to the “T”
port. However, the efficiency of the block will be significantly increased if a tank line is
installed. The logic circuit of the block will manage the flow of oil returning from the tipper
circuit to ensure optimum performance. This is primarily controlled with the sequence valve
(PSV) which is factory set and should not be adjusted. All oil returning from the tipper circuit
will normally be regenerated into the outgoing flow to ensure that the downstream functions
are not slowed in any way. When the downstream backpressure rises to a predetermined
pressure, the block will redirect the flow to the “T” port to increase the overall efficiency of
the block and reduce the pressure drop through the block. If the “T” port is connected to a
tank line, the oil will be dumped through the block at a lower pressure. This allows
downstream functions to operate at the highest possible pressure when pressure is being
required. If the “T” port is blocked, the oil will be redirected back into the outgoing flow
through the check valve (CV).

A relief circuit for the tipper function is controlled by a relief valve (RV), which is preset to
2300 psi. This can be adjusted to limit pressure to the tipper(s). This relief valve is more
efficient than the relief in the hand valve and will operate with less noise. It is recommended
that it be adjusted to relieve before the hand valve relief. It may also be used to limit the
weight the lifter can dump. This may be beneficial in avoiding damage to cans resulting from
overloading. This should be the only adjustment that the block may require. Any other
adjustments should only be made after close consultation with Bayne’s Engineering
Department to ensure proper operation.
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POSSIBLE PROBLEMS

1. The most common cause of valve failure is dirty oil. If debris becomes lodged in the
cartridge valves they will malfunction. Recommended filtration level is between 15 and
25 microns. Many systems filter the oil on the return side. This does not guarantee clean
oil going into the system. It is important to ensure that the tank vent filtration element is
properly maintained as well. Very small contaminants may not cause the valve to stop
functioning, but can cause “stiction” in the cartridges between the body and the moving
spool. This can cause improper operation. A slow moving tipper is most likely the result
of contamination in the flow regulator cartridge. A pulsating noise may be the result of
contamination in the differential pressure sensing valve causing it to stick. If any valve
malfunctions, remove and thoroughly clean the valve, being extremely careful not to score
or abrade the “0” ring seals or moving parts of the valve. Be sure that the spool moves
freely in the valve body.

2. The flow regulator cartridges (FR1 and FR2) are designed to operate at a designated
pressure of 80 psi. This means that in order for the valve to function properly, a minimum
of 80 psi is required from the supply line through the “IN” port of the valve. This can
present a problem on trucks with a dry valve pump system. Normally in the dry (off)
mode of the pump, a flow of approximately 2 gpm at 20 psi is required to circulate
through the open center system of the truck. This is for pump lubrication in the off mode.
When the diverter valve is placed in the main pressure line of the truck, a blockage occurs
because of the differential pressure sensing valve needing 80 psi to initially open and
allow the flow regulators function. The path of the lubrication oil is therefore stopped
because the valve does not open. When the oil is blocked, the pump will rotate and
cavitate in the lubricating oil, causing heat to build up over an extended period of time,
possibly leading to premature pump failure. To prevent this problem from occurring, a
“bleed line” circuit needs be installed on the truck to allow passage of the lubricating oil
back to tank.

3. On front load residential truck applications, several considerations need to be noted. The
Bayne hand valve is an open center valve that allows for the lifter circuit to maintain flow
through the hand valve and back to the diverter valve when the lifter is not being operated.
If flow is not maintained through the hand valve, the oil will constantly be relieving over
the lifter circuit relief valve (RV) in the diverter valve, which can cause an increase in
operating temperature. Certain front load box designs allow for the hand valve to be
located on the arms of the truck which keeps the hand valve in the lifter circuit at all times
to maintain flow. Most problems occur with applications where the hand valve is located
on the box itself. In this situation, when the operator disconnects the hydraulic lines to the
box, a blocked condition occurs in the lifter circuit. To prevent this problem, the pump
must be turned off prior to disconnecting the box hydraulic lines. Once the lines have
been disconnected from the box, it is necessary to connect the two lines for the hand valve
to each other to functionally complete the lifter circuit. It is recommended that male and
female quick disconnects be used opposite each other on the truck to provide an
uninterrupted circuit. Once the lines have been connected and the circuit continued, the
pump could then be turned on to continue operations.
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MAINTENANCE INSTRUCTIONS ( WI-0140-A )
Bayne THINLINE ® Premium Lift Systems

NOTE:
THE MOST COMMON CAUSE OF HYDRAULIC COMPONENT FAILURE
IS CONTAMINATION OF THE HYDRAULIC FLUID ( WATER, CHIPS,

DIRT, ETC. ) THE Bayne THINLINE ® LIFT SYSTEM COMES CLEAN
FROM THE FACTORY. IF REMOVED, BE SURE THE HOSES,
CYLINDER AND FITTINGS ARE CLEAN BEFORE RE-INSTALLING
THEM ON THE UNIT.

Inspect your cart lifter on a weekly basis for loose bolts, fittings, oil leaks, etc. Tighten loose
hardware as necessary and replace necessary seals to repair oil leaks.

In order to maintain warranty and for preventive maintenance, grease all points weekly with a
good multi-purpose grease at points shown in the lubrication drawing ( APPENDIX A ).
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BAYNE
PREMIUM LIFT SYSTEMS

ASSEMBLY INSTRUCTIONS

1100 SERIES ROLLER BEARING ACTUATOR
PART NUMBER 1120-1025 ( WI-1109-D )

LICENSED UNDER ONE OR MORE OF THE FOLLOWING U.S. PATENTS:
4,773,812 1,327,765 5,308,211 5,333,984

READ INSTRUCTIONS COMPLETELY BEFORE STARTING ASSEMBLY.

Before starting the assembly of the Rotary Actuator, refer to the exploded parts drawing and
parts list (fig. A-13 found at the end of these instructions) to familiarize yourself with the
individual components. Prepare a clean surface, in an area free of blowing dust and
contaminants in which to assemble the Rotary Actuator. Be sure that all parts are thoroughly
clean and dry before starting assembly.

NOTE: All torque values given apply to clean dry threads only. Follow these directions
closely when repairing the Rotary Actuator.

1. Install the piston seal load ring (13) (fig. A-1) in the small groove on the head of the
actuator rack (2). Place the “square” piston seal (17) over the load ring (13) in the same
small groove (a small “blunt” flathead screwdriver may be used, taking care not to scratch
or damage the seal). Install the wear ring (18) in the large groove on the head of the rack.
Using a ring compressor, firmly seat the rings on the rack before setting it aside, this will
help to reverse the effects of any stretching of the rings that occurred during installation.
Repeat this procedure for the other rack.

7] - PISTON SEAL

@ — PISTON SEAL LOAD RING

RS — WEAR RING

figure A-1
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2. Install the tube seal (12) (fig. A-2) and “square” tube seal backup (16) on each end of the
actuator tubes (3) (fig. A-13). Be sure that the “square” tube seal backup ring is toward
the inside of the tubes at both ends as shown. Press all rings firmly into the grooves.
Repeat this procedure for the other tube.

y — TUBE SEAL

s B3 — TUBE SEAL BACKUP

figure A-2

3. Thoroughly clean the pinion shaft (1) (fig. A-3) and inner races (10) with a mild solvent
and dry completely. Spray the inner race contact area (shown in figure A-3) at each end
of the pinion shaft and the inside diameter of the inner race thoroughly with LOCTITE
7649 N PRIMER. Apply LOCTITE RETAINING COMPOUND 609 around the pinion
shaft at contact area and the inside diameter of the inner races. Slide the inner races (10)
on the pinion shaft (radius end first as shown in figure A-3) until the races seat against the
gear teeth. After the races seat against the gear teeth, twist the races on the pinion 360° to
spread the retaining compound evenly. Wipe off any excess retaining compound.

[ J

} |M

£ 3

j; \
\SPQAY WITH LOCTITE PRIMER AND
@ APPLY RETAINING COMPOUND

figure A-3
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4. Place the actuator body (7) (fig. A-4) on the edge of the table, mounting flanges closest to
the assembler with the counter-bores facing up. Insert the pinion shaft (1) through the bore
on either side of the actuator body with the key ways facing back toward the mounting
flanges and up away from the table with the center line of the key ways pointing toward
the center of the tapped hole shown in figure A-4. Center the pinion in the actuator body.

KEY WAY

LINE KEY WAY UP/

WITH THIS HOLE

figure A-4

5. Coat the head portion of the racks (2) (fig. A-13) with STP Oil Treatment. Install the
racks, head portion up with the teeth facing the flanges of the actuator body, into the dual
set of bores in the body. Simultaneously slide the racks into the bores so that the racks
mesh with the pinion in the same position. Rotate the pinion shaft to engage the racks into
the pinion.

ZCO/—\T WITH STFP OIL TREATMENT

figure A-5
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6. Check the position of the racks in the pinion by making sure both racks seat against the
actuator body at the same time and also when the racks are seated against the body, the
key ways on the pinion shaft should be facing down toward the table and very slightly
back toward the mounting flanges on the actuator body as shown in figure A-6.

KEY WAY *;:;gééé%

O

TABLE \

figure A-6

7. Coat one end of the actuator tubes (3) (fig. A-13) around the seal area with STP Oil
Treatment as shown in figure A-7. Using a rubber mallet, drive the coated end of the tube
onto the exposed rack until the tube end seats in the actuator body, making sure that the
seals remain in place as the tube enters the counter-bore. Repeat this procedure for the
other side.

ol

it

\—i COAT WITH STP DOIL TREATMENT

figure A-7
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8. Install the six tie rod studs (6) (fig. A-13) by screwing the short threaded end into the
actuator body. Hand tighten only at this time (the torque needed will be applied later in
the procedure).

9. Place the tube cap (4) (fig. A-13) on the table. Coat the sides of the two bores in the tube
cap with STP Oil Treatment. Install the cap over the tubes and rod studs with the oil port
positioned to the left as shown in figure A-13. Using a rubber mallet, tap the tube cap
over the tubes until the tubes seat in the cap, making sure that the seals remain in place.

10. Place the tube mounting bracket (30) (fig. A-13) over the two end rod studs opposite the
oil port in the tube cap as shown in figure A-13.

11. Install the hex nuts (23) (fig. A-13) and lock washers (24) on the tie rod studs. Torque the
nuts to 50 ft-1b. in the sequence shown in figure A-8.

TUBE CAP THORQUE SEQUENCE

figure A-8

12. Place the rack cap (5) (fig. A-13) bore side up on the table and coat the edge of each bore
with STP Oil Treatment. Install the rack cap seals (4) (fig. A-9) in the rack cap.
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& — RACK CAP SEALS

figure A-9

13. Reposition the actuator on the table mounting flanges down, and the lower tubes facing
away from the assembler. Rotate the pinion shaft to allow 1" of the rack to protrude from
the top of the actuator body. Install the rack cap with the oil port positioned to the left
hand side of the actuator opposite the bottom oil port located in the tube cap as shown in
figure A-13. Attach the rack cap to the actuator body using the socket head bolts (22) (fig.
A-13) and lock washers (26). Torque the bolts to 90 ft-1b. in the sequence shown in figure

A-10.

RACK CAP THREUE SEQUENCE

figure A-10

14. Reposition the actuator so that the pinion shaft can be rotated with no obstacles. Rotate
the pinion shaft to ensure that the racks move freely. Also make sure that the key ways
point perfectly straight “up” toward the rack cap and “down” toward the tube cap at each
end of the 180° stroke. If the assembly does not perform all of these functions correctly, it
must be disassembled, cleaned, and reassembled.
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15. Re-center the actuator pinion in the actuator body by tapping on one end of the shaft with
a rubber mallet. Install the roller bearing (9) (fig. A-13), over the pinion shaft and inner
race, and into the actuator body. Repeat this procedure for the other bearing.

16. Thoroughly clean the bearing caps (8) (fig. A-11) with a mild solvent and lubricate all seal
grooves with STP oil treatment. Place the bearing caps (8) on the table (mounting surface
down) and install the wiper ring (19) in the outside groove using a rubber mallet or small
press. (Avoid using tools that may damage seals or scratch bearing cap or bearing
surfaces.) Turn the bearing cap (8) over. Collapse the pinion seal (20) and carefully work
it into the groove. Use fingers to carefully press the seal completely into the groove as
shown in figure A-11. Be careful not to score or scratch the sealing surface during
the installation. Install the bearing cap seal (15) by pressing it firmly into the groove on
the bearing cap mounting surface.

17. Coat the bearing cap seal area and pinion seal area shown in figure A-11 lightly with STP

Oil Treatment.

COAT WITH STP fxv
OIL TREATMENT %

MOUNTING SURFACE /

figure A-11

18. Wrap masking tape or electrical tape around the pinion to cover the edges at the keyway.
Slide the bearing cap assembly over the pinion shaft with the bearing cap seal facing
toward the actuator body and the flat surface of the flange shown in figure A-12 facing
toward the actuator mounting flanges. Press against the bearing cap until the shoulder
seats against the actuator body, making sure that the seals remain in place. Install the
bearing cap bolts (21) (fig. A-13) and lock washers (25). Hand tighten only at this time.
Repeat this procedure for other bearing cap.
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19. After both bearing caps have been installed, torque all bearing cap bolts to 30 ft-Ib. in the
sequence shown in figure A-12.

FLAT

SURFACE \

figure A-12

20. Install the 90° fitting (27) (fig. A-13) into the oil port on the side of the rack cap (5). Hand
tighten only at this time.

21. Install the 45° bulk-head fitting (31) (fig. A-13) up through the hole in the tube mounting
bracket (30) bolted to the tube cap as shown in figure A-13. The 45° end must be pointing
down away from the rack cap (5) and back toward the mounting flanges on the actuator
body. Hand tighten only at this time.

22. Install the rack cap extension tube assembly (29) (fig. A-13) between the 90° fitting in the
rack cap and the 45° fitting in the tube mounting bracket as shown in figure A-13.
Tighten all connections.

23. Install the orifice plug (11) (fig. A-13) into the oil port on the side of the tube cap (4), and
install the 90° fitting (27) into the oil port over the orifice plug as shown in figure A-13.
Turn the fitting so that it points down away from the rack cap (5) and back toward the
mounting flanges on the actuator body and tighten.

24. Install the cap nuts (28) (fig. A-13) onto the open fittings to prevent contamination of the
unit until the hoses are installed.
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TROUBLE-SHOOTING CHART ( WI-0303)

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Lifter operation very erratic.

1. Air trapped in system.

2. Low oil level.

1. Bleed all air from lifter
hydraulic system.

2. Add oil to system.

Drum lifter will not pick up
drums.

1. Drum overweight.

2. Lifter system hydraulic
pressure too low.

3. Truck system hydraulic
pressure too low.

4. Faulty hand valve.

1. Reduce loaded weight of
drum.

2. Check and adjust
pressure relief on hand
valve and lifter circuit
relief in diverter valve.

3. Check and adjust
pressure on truck system
relief and full system
relief in diverter valve.

4. Replace hand valve.

Lifter operates extremely
slow.

1. Engine idle too low.
2. Faulty hand valve.

3. Faulty truck hydraulic
pump.

4. Trash in diverter valve.

5. Oirifice in diverter valve
is too small.

1. Adjust engine idle.
2. Replace hand valve.

3. Consult truck
maintenance manual.

4. Remove orifice from
diverter valve body and
clean thoroughly.

5. Remove orifice from
diverter valve body and
increase diameter.

Lifter operates under
recommended cycle time.

1. Engine idle too high.

2. Orifice in diverter valve
is too large.

1. Adjust engine idle.

2. Remove orifice from
diverter valve body and
replace with a smaller
diameter.
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TROUBLE-SHOOTING CHART ( WI-0303)

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Hydraulic components down
stream of diverter valve not
operating or operating
extremely slow.

1. Truck system hydraulic
pressure too low.

2. Faulty full system relief
valve cartridge in
diverter valve.

3. Faulty truck system
relief valve.

4. System flow is being
restricted.

5. Trash in flow regulator
cartridge.

1. Check and adjust
pressure on truck system
relief and full system
relief in diverter valve.

2. Replace full system relief
valve cartridge in
diverter valve.

3. Consult truck
maintenance manual.

4. Ensure there is proper
flow throughout the
hydraulic system.
Remove any restrictions.

5. Remove flow regulator
cartridge from diverter
valve body and clean
thoroughly.

Diverter valve leaking oil
around cartridges.

1. Worn or damaged seals
on cartridge valves.

1. Install diverter valve seal
kit.

Hand valve lever sticks in up
or down position.

1. Worn or broken spring
center device.

2. Trash in or around hand
valve shift spool.

3. Pressure (IN) and tank
(OUT ) ports are
hooked up backwards.

1. Install spring center kit.

2. Disassemble and clean
spool and housing.

3. Make sure all hoses are
plumbed according to the
hydraulic schematic.

Hand valve leaking oil
around shift spool.

1. Worn or damaged seals.

2. Worn spool.

1. Install hand valve seal
kit.

2. Replace hand valve.
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TROUBLE-SHOOTING CHART ( WI-0303)

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Actuator leaking oil around
pinion shaft.

1. Worn pinion shaft seals.

1. Install pinion seal kit.

Actuator leaking oil around
piston tubes or rack cap.

1. Worn seals in actuator.

1. Install actuator seal kit.

Lifter looses drum when
dumping.

1. Check ratchet, belts, and
hooks for damage.

1. Replace ratchet, belt, and
hook assembly.
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APPENDIX A
Assembly drawings and part numbers

Document Number: 1900-0098 | Issue Date: 01/15/08 | Revision No: 003 Page: 28 of 44 |




—

_ CTOF dvTNoNY — 28/ 1F /0 LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
SOUTURGE ] T T | PR e | PR | R S | 9K Sy SRIIIT ZRKIT
i T it 0 PO1o5 53 10N LS W 5 SIS ~oN 0K IOV I U6 ledond 5y bub. UORGOIALILGS TaDILoS. PUD sy 51 BLimodp SHiL TPINIQANGD

o [ ALy 3Lea SNOISIAZS w/um“-
LIETD Arl |E0/62/50 ATPIA0LDId T0TT-0002 d319ddn| ¥
LC00-00SZ N/d (3% /2% 3101007 3SN €
TILON ISIAYIHLO
SSIINN SHANILSY S 0ITYIAHL 119 NO
SC00-00G/ N/d (N2 2p2# 3ILTLI07 3SN 2
¥ IN1S 030Y3dHL . v/E £ % 02-2/1[0580-2066] 62 O34 AL SALYOIONI INIT ADTIE 33N014/000)
¥ INLS 0JQYIIHL F/C 1 X 02-2/1|7180-2066] 82 ON W3LT SALYITANT INTT 3A0E9 38NITI xx /
8 AJHSYA 007 L2/1]0080-0046 | 22 SLON
ER 4IHSYA_ 001 L8/C]0020-00/6 ] 92
z 43HSYA_ 1974 ,8/5] 0001-00%6 | 52
¥ 43HSYA L1914 .2/1]0080-0096 | +2
=l HAAHSY A LW L21/5(0050-0096 | £ v IIv1L4dd
8 LN XJH _02-2/1]0080-20%6| 22
2 SOHE .¥/T T X _11-8/5] 0I01-1026 | 12
z STHE 1 ¥ £1-2/1|5080-1026] 02 il
z STHH 1 X £1-2/1]8080-1006| &1
8l 'SOHH .1 X 91-8/£|8090-1006 | 61
v MIH0S_IATHI| 1700-00GZ | /1
1 319 1d_JWyN_191d1S/ 1300A|0£00 0067 91
7 (STNOJ3S 5-9) 13a¥1 301L0N|0200-0005] G 7
7 73aY71 NOILN9J| 0100-0005 | 7 \%Nm\
T MJEW3SSY 3191d 3094 100|0061-009% | €1
v MIHSYA WY|T210-0057 | 21
2 ATEWISSY ONTIYIE d3101 ¥3ddn|Seel-0002] 11
2 ATANISSY ONIEY3d 9301 93A01|8EE1-0002] 01 _
T CHeh Wy 8310 ,9o1| G021-911 | 6 " ee =
1 CH > WelY 83701 ,51] T021-9111 | &
2 (D1 L91/E T X 7/ AJA|01P0-00EL] £
2 AIHSYA WY INDOL| 21100057 | 9
2 AT7dW3SSY ONTe3d InDd0L|0821-0002 | & il eoa,@,ai
1 CHT> Wi 3nodOL ,S1) 5021-5111| ¥
1 CHEh WaY 3nadOL LS1) 1021-5111 | €
1 INTEINIYN TavINYLS 12| 1011-0002 | 2
T [d0L9N10Y ONTaY3d &3 1103 SJLdds 0011 G201-0211] |
ALD NOILJTH3S3q| ON Lavd |, T

|_Revision No: 003 | Page: 29 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ CTOF SVININY — T/ ¥ C/0 FLRETERTFSE — GOO6Z OS "TTANIIYD — 0¥0d STWOHS Mu0d CLE
SoUDUREL | RIS ] S ] B S| i e |Tony evmaan IRavir R
SOR D S11T 11T ST1LIL 3Lvd A OMHD 319 A8 M FJALON LON 41 S3THvATI0L
7 b= = =T juawpodap Buisoyound Y3 o} Japaa ja uefis|dwoa Jo/pun dapua) yps pauaniad Ajduwcud &g o 3snuw pus CoN| CSHYOM JNHOWYW INAYE e JUSSUGD INOUpM —
A3y 10 133HS S g 4o paidon 2q JON LSAW 3 DS ‘sauests SAN SHEOM IMIHOYIN JNAYE o Aledosd suyp pup UoRDOUNLIWLGDS DRUSplUCS pupb sibaud g) Bupwbap siy) ILNIQIANOD

(8]
o]

o
Q
o @
o o

|
i

CISTLLY "ONUNSLY A

@ @ JNITNIHL

. JOILON O >
‘ 9 o 4 e ()w
(=) ‘ roupis no NG
o1 |-Nolnvo-| |@ ¢ ()

’
S 2 401 133Hs

¢ %130 33 OBBB@
NCEVANEVCEY,

|_Revision No: 003 | Page: 30 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08



_ M1gRW3ISSY LY 143094 CLAC0/F0 a1a cE/20/F0 HIL GTOF IQ._DOZM — e/ E O/ LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
DQmH @@M%so 1L *ILIL 3Lvd A3 QMHD Alya A3 Myl m"—DDummnzo.mOﬂ Ell mmou@mﬂmuﬁwﬁwo % g § %g
2ol © o Ul Tl PO S N A Pl il NS s e el oo B T At T et A LA A - e TWINZOEANGD

A5 Ay Ao snorsta g 38
SHITWNN Ld9d dI3da0%9
SNOOT19d ALILNYNG 03009
T I¥mMm ALO £ % 2 ITWALI
- HOI1 | HOL | £6/62/6 q139 sS¥4 C W3LD| ¥
8I-CI TW3LI d3~0W3H
00E0D | HOL [ HOL | ¥6/9°9 A0 3JNAIL O0319adn| 9
SALON ASSY 'OMT 03I=IATY
s+and 43| L6/52/E HJIO7H 3NLIL O03sS1A3H| 2
E SOHHZ/T 1 X £1-2/1] 2180-1006 | 21
E YO0H dvNS |B600-0057] 11
[ S0018 ONTLOINNOD|B251-009F | 01
E TNIWHIY LY ADOH|9251-009F| 6
b SIS k7T T X 91-8/8] 0190-1016 | & /800-00G/ N/d <03 1724 3111007 m%@
0z SJSHA 1 ¥ 91-8/€|8090-10/8| £
B NN 0071 £1-2/1|0080-1068| 9 'TILON ISTMHIHLD
; 1738 UL 3T 0ve—009% | < SSTINM SHANZLSYA (30934HL 119 NO
: BTG 5500-0057 M/d (3NTEy 2¢2# 3111007 38N 2
E: dIADT - @¥d 1534 2151-009%) & I03d 'ALS SILYATANT 3INIT MO734 u%uia_ﬁ
E ¥3ddn - Ovd LS3A[0151-009v | 2 BN W3LT STT9ITANT 3NTT 3A0E% 3anS13\ 00/
[ J191d J0v4|S0G1-009¢]| 1
AL NOILdT20530| ON Lavd |, I, 10N

| Revision No: 003 | Page: 31 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08



—
D @WH|©D @ ._N M1gRW3ISSY LY 143094 CLAC0/F0 a1a c&/20/%0 HITL MN—%MHIMWD%ZM MDON.WH_\UMOW_DD LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
SON "D 1101 SJLIL 3L A3 QHHD 3L SAd MY SOALON 10N d1 SIIMYETIOL % g % %g
] 2 2 8=T juawpodap Buisoyound Y3 o} Japaa ja uefis|dwoa Jo/pun dapua) yps pauaniad Ajduwcud &g o 3snuw pus CoN| CSHYOM JNHOWYW INAYE e JUSSUGD INOUpM S
434 a0 133Hs TTvos jug| Jo UOEOU ag AN 1snW 3 oS feaussdsy AN ‘SYHOM JNIHOYIM INAYE Mo htm&OLn_ 24} pUD UORODUNWLICD |DU2pjUSD pun UuD)_L& £ @E_BU._U Sl J{;n_lzmhuflx_zou

)

dAl

dAl

d

Al

@ @
® A

t:>
0

dALl

dAil

dAil

dAL

| Revision No: 003 | Page: 32 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ ATFW3ISSY ONINY3g 00451490 W1y N0/22/50 MY GTOF IQ._DOZM — e/ E O/ LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
Uect D.@z@%so 304501 ST1LIL 3Lvd 8 OMHD 319 A8 M m__%umeomom u_mmom_oomwmuﬁwwo N g@g EIN AL TN AL
T o el Tl P e i S AN el RN T A O s b R A M TWIINIQINOD
NN e SNOISIAZY | 73]
LSETD|SLM | L1D [ 20/91/01 | ATTIRI40101d 01210002 O03L9ddn| ¥
LNI¥d ONINIHOYW 1300%
£6£13| LrL | 113 | +0/314F0 0T21-0002 S¥M 022100023 | d
ST L1 | Lrl|s0/42/10 ATWISN0L0I4 03L9adn| 3
S021-£092
5E¥1 117 |50/¥2450 3y3M BO2I-E092 B L021-E092 | O
\\{|<\.\ ZDHx_erm = /I\\
|
1
N
ot
1
/, I 1
N e
et et
T | T
|
L~
ONI&Y3IT AHL ONIDWWYT INIATSd 01
T IATITNE WeY Jno0lL| 802T-2092 £ AINNOW BNI&Y3E 40 JI¥44NS 1914 NO dO01S T1NOHS SS3e8d
1 ONIHSME WeY 3Inas0L| 2021-2092 = NI DONINS I S53sd INY JI944Ns L9 14 NO LNMOW DNIHR3d AR 2
T ONILSYD LNAOW ONIEY 3 3nod0ll 022100020 I NIEW3ISEY 30439 LNIFd INY & L33HS d3d DNILSYD ANIHIWW 1
‘310N
ALD NOILAIADS3T| 'ON Lod¥d |W3LI

|_Revision No: 003 | Page: 33 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ ATFW3ISSY ONINY3g 00/02/90 W1y N0/22/50 MY GTOF IQ._DOZM — e/ E O/ LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
secl @.@z@%so 3701 H3M0O7 ST1LIL 3Lvd 8 OMHD 319 A8 M m__%umeomom u_mmom_oomwmuﬁwwo N g@g EIN AL TN AL
i T o1 25 o5 58 ION LS 1 S SliALeLD ANl O NI TR 1o st Sy DU USHIOPLGS TUBLIse Pos S 81 Do Sl TPINIQANGD
NN e SNOISIAZY | 73]
LINIdd ONINIHOYW I30dY
EEETD| LML | L1D | #0/61410 ETET-D002 S¥M DEET0002d| %
20ET-£052 % /0S1-£052 q300%
OTFTD | 110 | Lrl | +0/80-21 S0ETI-£092 I3A0W3d| 4
B0 112 |S0/06/80 L0T0T S99 L0E0T] D
\\{|{\\ ZDHFQmw = /I\
|
[
ONTHY3d dH1L ONIDYWST INIATd 01
T AAT3NE ONILY3T #3701 202T-2092 [ AINNOW BNI&Y3E 40 JI¥44NS 1914 NO dO01S T1NOHS SS3e8d
T ONIHSMNE ONIAY3IT A3T0I L0ET-£092 2 NI DONINS I S53sd INY JI944Ns L9 14 NO LNMOW DNIHR3d AR 2
1 ONILSYD ONIAYIT o301 &3340 068100020 I NIEW3ISEY 30439 LNIFd INY & L33HS d3d DNILSYD ANIHIWW 1
310
ALD NOILAIADS3T| 'ON Lod¥d |W3LI

| Revision No: 003 | Page: 34 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ ATFW3ISSY ONINY3g 00//2/90 W1y N0/22/50 MY GTOF IQ._DOZM — e/ E O/ LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
Seel @.@z@%so H3TII H3ddN ST1LIL 31vd 8 OMHD 319 A8 M m__%umeomom u_mmom_oomwmuﬁwwo N g@% EIN AL TN AL
— B d Bt I+| 11a)d 1 A3 o o B 1 —
T o el Tl P e i S AN el RN T A O s b R A M TWIINIQINOD
‘OM | Ad | AH EN
w03 | Ao Ayl 319 SNOISIATY | 73y
$0P0-cOEE d30dY
E8ZI0| ddL | dNY | 00/42480 J0C1-0002 S¥M DPET-0002 | %
FOP0-2058 T3A0WIH
20500 | 891 | &NY | T0491/50 SOET-£092 S¥M 90E81-2092| 4
LMIad OMIMIHOWW 03TI%
0PI LrL [ LLd | +0/21/80 0PEI-0002 S¥M 520190-£4 | 3
20ET-£092 % /0E1-E092 03009
0T+12 Lrl | #¥0/80/21 S0ET-£092 I3AOW3Y| 0
Q{'{h Z_H_H\_rmumm = /I\
|
_ _
_ _
_ _
_ _
_ I
- _ _
_ _
_ _
_ _
|
L Q
ONTHY3d dH1L ONIDYWST INIATd 01
T AAT3NE ONILY3T #3701 202T-2092 £ AINNOW BNI&Y3E 40 JI¥44NS 1914 NO dO01S T1NOHS SS3e8d
1 ONIHSAT 9MIsw3d #3701 £L0ST-2092 = NI DONINS I S53sd INY JI944Ns L9 14 NO LNMOW DNIHR3d AR 2
20 a9 1Y 14 S0 L2/1 @ x C20190-6/ I ATIdWISEY 340439 LNIYd ANY 2 133HS o34 INIHIWKW T
310
ALD NOILAIADS3T| 'ON Lod¥d |W3LI

|_Revision No: 003 | Page: 35 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




L , z , £ v g 9 ] 8
- 7 90000S0H
=Y oNoma Jva| AgadioaHo 1HDIAM HSINIA AID
€ L ANON 600Z/S1/01 11D
40 13aHs TI905 qva|  AgNmMvNd TV
SNOILYOI4103dS SIS 1L oz 230001t anaa 10 L5 s O AT INAELTG
T IOV IOtV TNONY 35N ¥0 431400 39 LON
S00% TYNIOIA 30V Td FTRIHL LSO LI "TAIL ANY Ly TT8VTTVOR
2/85°682V98 - S0967 OS TTWANITHD - QrOM STYOHS HHOA 06 SL0F T¥AIDIA 3071 OML SIGNY NI SYRION: INIHOYI INAVE
TENF IWNOILOYYA 40 ALY3dOUd JTOS FHL SI ONIMWET
2 u%&tg uz~§§ u§§ oy TR SIHLNI GINIY.NOD NOLLYWHOANI FHL
A0S ASIVITHLO SSTINN J<—szn—m Zoo
T "y . N : ™ P o qv T W i L . ¥ v . i W N ’ L. vvv
ANNOYD
wHu
- D, —— W
«8/E 6L
‘dAL d3A0
WE dAna
. NI > % W8/ €€ p . . !
| [~ udu wdu ° e s o o
s - 8/ 8¢ @
d3no q
TS anna oo B f
138440 . L i v 0 o
I b o
'.veu
© } m
-, Wb
wAu
w
1UYHO 338 ‘SHIFAINN 1YdvYd 'S
L1 1-0002 LA 31V 1d ONILNNOW ISN SNOILYDITddY NO-1L1709 J0d ¥
HOLYNLOVY NMOA MOTS V JAVH 4« HLIM AIAIVYIN SLINN '€
FIVYAIXOYddY 39Y SNOISNIWIA 1TV "¢
'SNOILYDITddY HO SNOILYDIHID3dS HANIVLINOD OL 3INA AYVYA AYIA LNY
'SWNHEA NOTTVD GG 8 S€ MVANYLS LSOW ALYAOWNODOY SNOISNIWIA "L
‘310N
L z € 2 iy 3 9 L 8

|_Revision No: 003 | Page: 36 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




L | z | € 4 S 9 L 8
- 7 9000050H
A3d ONODMAa Jiva A9 A3IN03IHD 1HOIFM HSINIH AlD
ez aNON 600Z/SHOL LD
40 133HS JIV0S aiva AHNMYHA TYIHALYA
SNOILYOI4103dS SIS 1L oz 230001t anaa 10 L5 s O AT INAELTG
ERiINg :SIONVHITOL U INONY @3sNyO 431400 39 LON
S00F TYWID3A 30V 1d IF4HL LSO LI "TWIL ANY Ly 378V T1Tv03d
//8S°882V98 - S096T OS ‘TTUANTIHD - AYOM STYOHS HHOH 016 SHO'F TWWIOIA 30V OML SIANY "ONI*SYHOM INIHOYW INAVE
TENF IWNOILOYYA 40 ALY3dOUd JTOS FHL SI ONIMWET
2 u%&tg uz~§§ u§§ oy TR SHLNI G3NIY.INGD NOLLYNHOANI 3HL
A0S ASIVITHLO SSTINN I_<_._.ZNQ_E Zoo
81200061 w 9252-¥2Z2z 11a
-GG Wil 96 W8/S 08 W82 GE A W€ WWIE 88 W/ b 08 W81 9L Wb WO
¥120-006 L w 92STYZLL 11a
2020-006 w ¥282-¥222 110
25 .82 96 WL LG IE €€ Vi€ GL 2L e Wil 86 .81 06 8L 9L WGl O
86100061 w ¥ZST-Y2LL 110
6020-006 | » (STTOH dOL) Y2z 11d
K4 W€ €01 68 W€ 92 W82 0L W8I L WWIE LY W8/S €6 W81 9L ubl W2/l 6%
8020-006 | (S310H doL) ¥zl 11a
2010-0061 « ¥222 110
oG V812 L6 J£6 W8/ 62 W8/€ €1 W8S b 8/G L8 .8/ 08 W8/ 9 kb WOF 0010006} w¥2LL 110
/5100061 vell11a
9120-0061 w 9262-0222 110
-85 JWIE 18 8L T 9F Wil 9L K> WG W2/ St 9l JBiLLL K- A
21200061 9z6z-0zL L 11a
0020-006 w 7252022z 11a
s Vil 68 8IS £ V€ €€ V€ Gl 8IS T 8L LG 8L OF .85 Gl L 9L JBIE T
9610-006 ¥26z-0ZL 1 110
2020-006 « (STTOH dOL) ozzz 11a
LY 8IS 66 8IS 06 WL J8/S 0L Wi L 81 €6 812 8% 8L 9L abl 2L G
9020-006 | ($310H doL) ozl 11d
L0L0-006L « 022z 110
is .8/S 68 L v J8/€ 62 £l L L JIE 67 J8/E GF 81 9L abl L
6600-006 | 0zLlL11a
€9 8/l 8L .8/L2€ .8/ S€ 8/S vl LT - kAl RaNid 8/l 9L WL 8¢ 01200061 9z6z-9LLL 1La
+99 J8/E 08 W€ 7€ W W8/S 7L W8I L W8/ €7 W8/ 0F W8S Gl WL 9L JB/€ 8€ ¥610-006 L ¥2sz-9LLL 11a
5020-006 w« (STTOH doL) 912z 11d
08§ JBIE 28 ¥ WBIE 12 Ol ub FIE ¥ W2 €Y 8L 9l abl 2L L
+020-006 | (s310H doL) 9LLL T1a
0§ W8/ 18 W€ G 8IS 62 Wb 2L W8/ WFIE LY OF W81 9L bl W86 8600-006 ) 9LLL11a
WIA .. | WA M | WG G | g GHG | G LD, | G 4. | g L3 | g LG | TG WD | TG W8, | g WY | # LYd Y3IGAINN 71300N
L z € 2 iy 3 9 L g

|_Revision No: 003 | Page: 37 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




L | 4 | € 4 S 9 8
- 7 9000050H
A3d ONODMAa Jiva A9 A3IN03IHD 1HOIFM HSINIH AlD
e ¢ aNoN | B600Z/SHOL 11D
v 40 133HS JIV0S aiva AHNMYHA TYIHALYA
SNOILYOI4103dS SIS 1L oz 230001t anaa 10 L5 s O AT INAELTG
J1LL IONVRITIOL WY INONY Q35N YO a140O 39 LON
S00F TYWID3A 30V 1d IF4HL LSO LI "TWIL ANY Ly 378V T1Tv03d
2286882998 - S096C OS ‘JTWANITHO - QYO STVOHS HHOH 016 SHOF WNIOIA 30V Id OML SIONY ONI*SXOW INIHOVW INAYE
TENF IWNOILOYYA 40 ALY3dOUd JTOS FHL SI ONIMWET
2 u%&tg uz~§§ u§§ oy TR SHLNI G3NIY.INGD NOLLYNHOANI 3HL
] A0S ASIVITHLO SSTINN I_<_._.ZNQ_E Zoo
g
-8Y W8S LV IR W@/ S WIS 8L 8L T B2 W8/ 79 812Gk WIS LY WL 9 2620-006) » 975T-¥ETZ 11d
5 -8¥ L LLL 8/£2L .8/€ €€ 8/2 9L 85T W€ LL 81229 .8/1 91 WSl .96 16Z0-006 1 » PZST-¥ETZ 1A
£F 2L .8/6 6. L 9z LIS LL 8L 2 8/E 18 .8/6 99 8/1 9l Wbl W2/ 65 0620-006) «(ST10H dOL) ¥E€2z 11a
oEF W81 8kl WIEEL W8/2 82 N 8T W8IV 2L W8/ €9 W81 9L ubl .98 6820-006 ) w ¥€22 110
- oG SILELL .8/G /9 .8/6 € 8/ 8L 81T SISV .8/S 09 W81 91 WL e 8820-006) w» 975TTeTT 11d
¥ LIEELL il 89 2/l €€ IE 9L 882 8L €L .8/€ 09 .81 91 Sl G 1920-0061 w b2G2-2eez 11a
£V 826l 2L S L 92 L LL 8Lz WL 2L 8/ 9 W8/1 91 A 2L LS 9820-006) «(ST10H doL) zegz 11a
£V R 48/ 69 .8/ 82 W82 EL WC WL EL 48/S 09 W81 91 ubl WG §820-006) «C€Z2 11a
a
oG WL SOL .8// 65 JWIE GE 8/ 8L £ WL 29 .8/€ 95 8/LG1L VI LL WL 0§ ¥820-006 | = 02629222 114
06 WL SOL VIS BS .8/G €€ L 9L 85T .8/1 99 R W8/1 91 Sl .08 £820-006) w ¥252-822z 11a
2820-006 »(STTOH dOL) 82z 11d
- o W81 WL 29 W@/ 9T 8L b 8L T 8/S 69 W8/1 85 W81 91 ubl W@/b €S
SG10-006 ) w (STTOH doL) 8Z1 L 11d
18Z0-0061 ~ 8222110
o 901 .8/E 19 62 8IS EL 2 .8/€ GO W8/ S W8/1 91 A .08
0820-006) ~ 8211 11a
3
WIA e | WG WM | CWIG W | NG GHG | WG LG9 | NG G4 | G L3 | g G | NG WD | TG 8. | g WY | # LEYd Y3GWNN T3AdON
4
L z € v i g 9 8

|_Revision No: 003 | Page: 38 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




—
— CTOF WWINONY — T/ 1F O/0 LLRETARCYSE — G096E OS FTNANIIYD — Q¥0H STWOHS Y04 ©LE
e ot 7] I PO dde| BRSNS R | oRe i SRR IR
SON "D SJLIL 3L A3 QHHD 3L SAd MY SOALON 10N d1 SIIMYETIOL
_ T T SN quawpedsp Buisoyaund Syl 0} Japuo o uoialdwoa Ja/pun Japuay yis pawnisd Ajdwcdd SG ISNW PUR ORI CSHEOM JMHOYW INAYE Jo JUSSUGD TNoupM N
3y 10 193Hs TS sl Jo peidoz 89 1AM LSAW 3 CO°S ‘BaUgsls SAN SHUOM ANIHOWN JNAVE 4o Apedeid sup puD UOREOUNWIWSD |DRUSpRUCS puUD 2ioapd &) Bupwoip S| ILNIQIANOD

J1INIZ 7 404 DIUYWAHDE 2MNYAOAH T92IdAL ¥ 5

HAONYL 35434 dvoT 4dIs H0
Hvdy ¥ NO JITIVISNI T9OolLld3A v LNOHLIM d31410

NMOad

SIHL

HOLYNLDY AdVLIOH INAYE

JATEA ONYH FTONIS

AATRA H3143ATd INAVE

dWind Wodd

\_J AIYLS INTWA HIMOVd

neT Aondl 0oL LNG

JNIT 3dNss3dd NIV

m
|
|
i

N

LB
SZ

|_Revision No: 003 | Page: 39 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




—
— CTOF WWINONY — T/ 1F O/0 LLRETARCYSE — G096E OS FTNANIIYD — Q¥0H STWOHS Y04 ©LE
POZ0-Oge | e e P00 e dlhee | RN e | oK maRn IRV ZRADD
SON "D SJLIL 3L A3 QHHD 3L SAd MY SOALON 10N d1 SIIMYETIOL
_ T T SN quawpedsp Buisoyaund Syl 0} Japuo o uoialdwoa Ja/pun Japuay yis pawnisd Ajdwcdd SG ISNW PUR ORI CSHEOM JMHOYW INAYE Jo JUSSUGD TNoupM N
ATy 10 193Hs TS sl Jo peidoz 89 1AM LSAW 3 CO°S ‘BaUgsls SAN SHUOM ANIHOWN JNAVE 4o Apedeid sup puD UOREOUNWIWSD |DRUSpRUCS puUD 2ioapd &) Bupwoip S| ILNIQIANOD

NACT

— [ I -
| 1A
! g _
_ r _
: L 1 dind WodAd
— 1 _ | EN R RECER R
“ w
: : O |
_ NACO _
_ _
| ]
: :
R — . T " I I -
| o
_ S _ S
HOLWNLOY AH¥LOH INAYE _ _
- |
: o
O |

IATRA ONYH FTONIS

AONHL 3504349 avoT 34Is °0
d¥3d ¥ NO J3TTRLENI TWIILE3EA ¥ LNOHLIM 43140
TN ¥ dod JIFWIHZS SONvAOAH 1v2idAl ¥ 51 SIHL

HOVLS FAVA HIMIVd
AINAL 0L 1no

|_Revision No: 003 | Page: 40 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




S1aYd 3ATYA H3LHTAIC F0/TT/07 11D F0/F2/ 60 11 GTOF IQ._DOZM — e/ FE o/ LLRERRT TSR — S0G96E OS5 "F1ANIIYD — 0¥0Y STWOHS Mu0d CLE
WDDDDmoM Q}E 19T 3TANIS ST1LIL 3Lvd A OMHD 1319d A8 M m__%umwzomom Ell Wm_oumwmup_wwo N g@g EIN AL TN A5
— B d; b d d A)3d d o B —
Yol Vo b sl T o etien o Lt o o ot o fodasd sy i uomEot L o b Eumosp o TWIINIOLINOD
(SH3LIT TwNA) 3ATvA H3ALM3AID JLIVHN0T  D0L0-Z609
° H3LAT FIBNIS (4347 FT2NIS) FATYA HALHIAID FLITJNO0D  00L0— LB09
SHALAT TWNad

543147 Wnd

31417 F19NIS

m&e@.ﬂﬂu&w LBl .ﬂ%m %uﬂwﬂmmuwwws ON I¥Vd | I¥0d | WALT SNOLYOMddY ¥314 TI9NS NI S9HM14
1% ¥80-0008 IATA wamzu wwmmmwwmw w_/mu DM 39S of ONISN 0399N1d IuV od ® Cl

MILAT] J1ONIS o4 - ONd 0¥3H L3005 Jvs B 'OW| BD0D-9%29 g s 9f = ¢d % 1d ﬁ\ﬁ

SHILAT Ivnd &0d £8/0-0008 IATeA ILINHE| 02z0-tens | 0 ‘ s olF = L

431417 ITONIS W04 Sd ALIAVA] GIZo-te0s | | 9 s 9L# = LNO W N

SH3L401 1vng H04 #8/0-0008 H01vIND3d AD4| 01Z0-160%9 g 53715 1804 ¥
T H01%¥IN03d ADT4] 07£0-1609 | T-34 ¥ WIWIEKYW 091 = JONYY JdNLlvdddidl '
1% 19£0-0008 IATRA JONINDIS FANSSIdd] £140-1608 | ASd £ WD 09 MOT4 ONIMHOM WNANIXYW "2
1Y ¥8/0-0008 IATWA J3003d] 2140-1609 | Ad E I1Sd 0D0T JHNSS3dd ONIHMAOM WNNIXTW L
v 28/0-0008 |3/ 19/ ONISNIS Janssddd dJId] 9140-1609 | sdl T 210N

STV HIAHHS

|_Revision No: 003 | Page: 41 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ CTOF SVININY — T/ ¥ C/0 FLRETERTFSE — GOO6Z OS "TTANIIYD — 0¥0d STWOHS Mu0d CLE
U820 0R08 ) s el dthe| RSN WY | oRe i SR IR0
ORI H3L 310 ST1LIL 3Lvd 8 OMHD 1319 A8 M FJALON LON 41 S3THvATI0L
— T T o=z juawpodap Buisoyound Y3 o} Japaa ja uefis|dwoa Jo/pun dapua) yps pauaniad Ajduwcud &g o 3snuw pus CoN| CSHYOM JNHOWYW INAYE e JUSSUGD INOUpM —
A3y 10 133HS T g 4o paidon 2q JON LSAW 3 DS ‘sauests SAN SHEOM IMIHOYIN JNAYE o Aledosd suyp pup UoRDOUNLIWLGDS DRUSplUCS pupb sibaud g) Bupwbap siy) ILNIQIANOD

LIA W35 3IATEA ADIHD

ONIE dNA29d

SONIS L0

11X 938 Drnd

ALIRARD dULP 1NY4d MO0

SONIY JdMNADVE

LIA I93S d0L¥ND3y MO714

ONIY dA2YE

SOUNIA L0l

LTA 1935 3IATPA 4317134

ONId dnA2vd

1IM 793 3IATIYA FTLLNHS

SENIE O

SONIE dnAovd

LIA 9IS AN

UNISMIs Jdlissddd  IWIINAd 44410

SONIY O

SONIS dnA0vd

SONTS .0
SONIY L0
NEIEES
AACTEA JONANDES Jl5538d

T 1IA W3S IATYA AD3HD 4
I LIXM W3S Dnld ALIASD 'D3d mO714 +8/0-0008 Ed
I 1I4 W3S §0191ND3d AO4 5
T 1M W3S 3IATYA 4317134 ¥
T LIA W3S 3ATYA JILLINHS| £820-0003| £
[ | 1IH W3S IAWA ONISNIS JoNSsS3dd| 2840-0008| 2
T LT W3S 3ATWA 3ONINO3S S3ad| 1840-0008| 1

, 0
AlLd NOILI4DS3I| 'ON 1d9d WLl

|_Revision No: 003 | Page: 42 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ 13HIGHT A JATITA 96 /11490 augq 96 /40790 HT1 GTOF IQ._DOZM — e/ E O/ LLREBRT TSR — S096T 0S5 "F1ANIIYD — O¥0Y STWOHS Mu0d LS
Uo7 m_m.sz.Mso IMPH FTONIS ST1LIL 3Lvd 8 OMHD 1319 A8 M m__%umeomom u_mmom_oomwmuﬁwwo N g@% EIN AL TN AL
= B d Bt I+| 11a)d 1 A3 o o B 1 —
AT o el T o pation 56 1ons Lem N Be st o Ao o SrvE o Tiadasd st U UHES AL e Bt i B Btmoan Sy TYIINIOANGD
A AE | AL 3w SNOISIAZY | 53
62600 Wi | rd43 [46/42/60| ATIFINOLIId E000-T09/ O3SIAJH| ¥
HJ07d 3TLIL % ONIAWET 0319040
S000-8+29 % S080-032% d300¥
EF010[ ML | 110 |86/51/50 02¥0-£809 S¥/M 0201-£802| 4
£9T10| WLl [ 941 [66/08/E0] ATI9IN0LDId 0201-£805 03sIA3A] 2
SP11d| LD LML [S0/81/£0 | AT1¥I¥0L01d 0201-£80% O03sIA3d| O
£020-0188 3 02S1-£309 Q300V
TICI-£203 % 0ICT-£303 4300%
SIS1a 112 [£0/%2/50 D201-EB09 S¥M S201-£809| 3
= HAIHSYM A0 L%/ 00P0-0046 | 11
= LNN X3H 02—+ /1 00F0-10%6 | 01
2 'STOHH L2 X 02-%/1 9TF0-T006 5
T | L3A0FHT ONILNNOW IATYA ONYH| £000-T094 3
= LN d¥30 JI7 9#/3000-8¥29| [/
2 | (3a¥S 9# X JIr S#) 431d4¥0aY LS| 9080-0229| 9
= G2/T X 91Ty NId A31100| E020-0188 | S
1 JTONYH A'H NOLY3A/0413KW) 0251-£5809 | F
T 8L X L9178 NI4 SIATTI| 1T15T-£809 £
1 HO00H-0 I9sH3AINAl 01SI-c809 = 10ST-2809 ¢ NAd LIA LNAW3IIE 1ddd J1ONYH ‘2
T [330 109 1S< 0641 — JAI9A ONYH| Ga01-£809 ] 1 5800-0008 + N/d LIA dIvdid émmummz
ALD NOILAISOS3T| 'ON Ladwd [W3ILI

|_Revision No: 003 | Page: 43 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




I
_ 1T =943 193s C0/02//0 Irl SCOF AWIIONY - g 1E 070 [LIRE'SECY9S - S096C S CITUANIIND — 0¥0H STHOHS >u0d Bl&
5500 D_.@ZD.%WE 3,795 INYH ST1LIL 3Lvd 8 OMHD 1319 A8 M m__%umeomom u_mmom_oomwmuﬁwwo N g@g EIN AL TN AL
— ﬁ ﬂ AHH .uEmEtDQmU UE_.mDLUL_Ju =4l 0} Japaa Ja :O.;,mfn_rcon. LD\.UED 4BpUIY YW EEuanisd .AZQEO\_Q |G JsnW pun ..UZ_ "wvAIO.,S ANHIYW INAFE 10 JUSSUQD INCLULM —_—_—
A3y 10 133HS ST g 4o paidon 2q JON LSAW 3 DS ‘sauests SAN SHEOM IMIHOYIN JNAYE o Aledosd suyp pup UoRDOUNLIWLGDS DRUSplUCS pupb sibaud g) Bupwbap siy) ILNIQIANOD
\\Q|{§ Z_H:FQMw
AATEA INYH SIHL
HLIM 035N 10N 3¢ & ONY 2'9 SW3ILI 2
LIA HOYA HLIA
T3 1aIND 389 SHOILOINALSNI A1dWASSY 1
S3L0OM
\“\
Z_ AL
=
1 DONI¥-0 'T'1 »28/G1 * ,#3/5] 6
1 ONI®-0 'd'T .8/5 * ,2E/E| 8
1 AAHSEM JdN-X09d .21 < 91/ L - -
1 ONT-0 'T'T .2/1 * L9171 9
1 ONTS-0 'd'T .8/ * ,2E/E| &
1 DONIY-0 'T'1 »¥9/TF > 2/ F L1 [ 1
1 935 o3dim| £
2 ONIy-0 T 27T > ,2e/8| 2 . W
1 ONTE DONINIY L3 1
[N
AL NOTLdTDS30 W3LT

| Revision No: 003 | Page: 44 of 44 |

| Document Number: 1900-0098 | Issue Date: 01/15/08




