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SAFETY ( WI-0070-A)
Bayne THINLINE ® Premium Lift Systems

To prevent serious injury, death or equipment damage, read and understand this entire manual
before installing, operating, repairing or adjusting your Bayne THINLINE ©® Premium Lift
System. Those using and maintaining this equipment must be thoroughly trained and familiar
with the product.

| Manual:

This manual must be kept in a location that is readily available for those who operate or
maintain this equipment. Additional copies may be obtained from your local dealer or
directly from Bayne THINLINE ® Premium Lift Systems.

II. Lockout/Tagout Procedures:

All applicable OSHA lockout/tagout regulations must be followed when working on this
equipment. Failure to comply with these procedures can result in serious injury or
death.

III. Safety Decals:

Safety decals attached to your Bayne THINLINE ® Premium Lift System warn of
hazards related to the use of this equipment. Operators must read and follow all safety
instructions while using this equipment. If the safety decals are not clearly readable,
new decals may be obtained from your local dealer or directly from Bayne THINLINE ©
Premium Lift Systems.
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SPECIFICATIONS ( WI-0081-A )
Bayne THINLINE ® Premium Lift Systems

A. Rotary Actuator - rack and pinion style design.
® 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.
¢ 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
e 8 - 10 seconds for units with 9 and 15” vertical lifts
¢ 10 - 12 seconds for stationary, recycling, and double wide, and 24" vertical units
e 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 21/2 to 6 GPM for 3300 series units

G. Hydraulic pressure requirements are as follows:
¢ 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-0100-C)
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: If a 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.

IV. 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. If using an “S” unit for bolt on
applications, tack weld the mounting plate in place and attach the lifter to the
mounting plate using the 1/2” studs. ( tack weld only at this time so that adjustments
can be made if necessary. ).

F/&g — ] [T (5“4-J
_ 00 ot JE’_

1=

HOPPER ‘%
\

] 347

( ) TO POCKET
OF SADDLE

[ [y

figure I-1
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V. 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).
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figure I-2

VI. Mounting diverter valve on the truck :

1. Choose and mark an acceptable location to mount the diverter valve assembly. This
location should be near the truck’s main hydraulic pressure and tank lines on the

same area of the truck where the lifter is mounted.

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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VII. 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 I-3) and hydraulic schematics ( Appendix A ) while performing the
following steps. Always clean & lubricate fitting threads before installation.
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Dual Lifter Installation

figure I-3
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1. Cut or disconnect truck’s main hydraulic pressure line and install the 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 lifter system flow. (approximately 5 GPM max.)

3. Connect the “P1” port on the diverter valve to the “IN” port on the hand valve.
If installing dual lifters, connect the “P2” port on the diverter valve to the “IN” port
on the other hand valve.

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

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

6. Connect the “B” port of the hand valve(s) to the “DOWN” 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.

VIII. Adjusting relief valve settings :

The diverter valve ( 1 ) ( figure I-4 ) supplies the cart lifter hydraulic system
with approximately 2 GPM of oil flow. This diverter valve is equipped with a
lifter circuit relief valve ( 3 ) set at 2300 psi, to prevent the diverter valve from
shutting down if a blockage occurs in the lifter circuit. There is also a relief
valve ( 5 ) set at 1800 psi in the hand valve ( 2 ) to protect the lifter from
excessive pressure. These relief valves 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’s system pressure setting.
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2. Loosen the lock nut(s) ( 6 ) ( figure I-4 ) from the hand valve relief valve(s) (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 ( 3 ) and turn
the adjustment screw clockwise until it bottoms out.

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

5. Operate the handle on the hand valve ( 2 ) ( figure I-4 ) back and forth a few times to
bleed all air from the lifter hydraulic system.

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

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) Have an assistant hold the handle on the hand valve ( 2) ( figure I-4 ) ( with
pressure gauge installed at the “IN” port ) in the “retract” position to show
pressure on the gauge.

b) Turn the pressure relief adjusting screw on the lifter circuit relief valve ( 3 )
counter-clockwise until the pressure reading on the gauge is either 100 psi

less than the truck system pressure or 2300 psi, which ever is the lowest.

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

a) Hold the handle on the hand valve ( 2) ( figure I-4 ) ( with pressure gauge
installed at the “IN” port ) in the “retract” position to show pressure on the
gauge.

b) Turn the pressure relief adjusting screw on the hand valve relief valve (5 )
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.

¢) 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 10.

11. Reinstall the cap nut(s) ( 8 ) ( figure I-4 ) on the hand valve relief valve(s) (5 ) to
secure the correct pressure setting(s).

12. Tighten the lock nut ( 4) ( figure I-4 ) on the lifter circuit relief valve ( 3 ) to secure
the correct pressure setting.

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

VI. Final operation and mounting:
1. Start the truck’s engine and engage the hydraulic system.
2. Place a cart 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.

3. After locating an acceptable mounting position, complete the welding of the lifter(s)
to the truck.
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OPERATION INSTRUCTIONS ( WI-0120-D)
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 cart into the box. During this cycle, the slider latch automatically
extends to “lock” the cart to the lifter.

3) ACTUATOR REVERSE - The rotary actuator reverses its cycle
returning the cart to the start position. The slider latch automatically
retracts to “unlock” the cart from the lifter.

1> 2> (3

START ACTUATHOR ACTUATOR
DUMP REVERSE
figure O-1

Warning: Exceeding the recommended 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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SAFETY ZONES

Stand Clear Zone

To prevent serious injury or death, operators and bystanders should remain outside the
Stand Clear Zone ( figure O-2 ) at all times during the operating cycle of the lifter. If

at any point during the cycle persons enter this area, the operator most stop all motion
of the lifter until the area is cleared.

Dump Zone

To prevent serious injury or death, operators and bystanders should remain outside the
Dump Zone ( figure O-2 ) at all times. If it becomes necessary to enter this area, all
applicable OSHA lockout/tagout regulations must be followed.

Operator Area

To provide a clear, unobstructed view of both the Stand Clear Zone and Dump Zone,

operators should remain within the Operator Area ( figure O-2 ) at all times during the
operating cycle of the lifter.
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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 “o0” 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-E )

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

@SD — PISTON SEAL LOAD RING

REELLE] — 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.
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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.

2
\SPRAY WITH LOCTITE PRIMER AND
WO 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.

I—

5T

F—
—

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.

il

ZCOAT WITH STRP OIL TREATMENT

figure A-5

Document Number: 1900-0002 | Issue Date: 04/17/13 | Revision No: 009 | Page: 20 of 46 |




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.
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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.

s

-

\—i COAT WITH STF UOIL 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-lb. in the sequence shown in figure A-8.

SN,
r{?{/’“\\\ 7{ 5 f/’{/’\ \\‘k\
Ay S 67 4 ™ i i
[ S B N Horo 11 H !
Y R R L R |
\__//

TUBE CAP THORRUE 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 (14) (fig. A-9) in the rack cap.
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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 17 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-Ib. in the sequence shown in figure
A-10.

RACK CAR TUORGUUE SECQUENCE
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) and thrust washer (32) into their
respective grooves on the bearing cap mounting surface as shown in figure A-11.

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

Oil Treatment.

COAT WITH STP 7X(*
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.

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.

25. Install the actuator cover plate (33) (fig. A-13) onto the rack cap (5) using the cover plate
bolts (34). Be sure to use LOCTITE THREADLOCKER 242 on the cover plate bolts.
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TROUBLE-SHOOTING CHART ( WI-0042-B )

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.

Cart lifter will not pick up
carts.

1. Cart overweight.

2. Lifter system hydraulic
pressure too low.

3. Truck system hydraulic
pressure too low.

4. Faulty hand valve.

1. Reduce loaded weight of
cart.

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. Orifice 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-0042-B )

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 Kkit.

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-0042-B )

SYMPTOM

POSSIBLE CAUSES

CORRECTIVE ACTION

Slider latch connectors
frequently breaking or
bending.

1. Lift bars on cart bent or
spread apart.

2. Broken spring on slider
latch hook.

3. Lower hinged hook not
operating freely.

1. Replace cart or install
new bars.

2. Replace spring on slider
latch hook.

3. Clean and grease hook
area.

Lifter looses bar lift carts
when dumping.

1. Lift bars on cart bent or
spread apart.

2. Broken spring on slider
latch hook.

3. Lower hinged hook not
operating freely.

1. Replace cart or install
new bars.

2. Replace spring on slider
latch hook.

3. Clean and grease hook
area.
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APPENDIX A
Assembly drawings and part numbers

Document Number: 1900-0002 | Issue Date: 04/17/13 Revision No: 009 | Page: 30 of 46 |




b | {4 | £ ¥ 5 a | L | B
3 | Z000-006L | 866L/vLIOL (TEY] SSEWQ) GO'LLL AR T AT B e o
A3d ON S0 31v0 | ABOINDIIHD LHOIIM HSINIS ALD 7 ALD OZ¥1-000F G300V
z 3 12 866L/ZL/E 110 aFm_wnﬂw.V.mﬁ a3aay
30 133HS WIS 3iva A8 NMYHO THIHILYIN OORC-Z056 SYAL DORIr 266
D080~ LOPE SYAA D0L0-0096
ATEW3SSY ¥3LdIT 0LLL L8 030001+ ana SN "SHRIOM INIHOVI AV it =l ol foas rid-1005 Svinec-ioos| @
030 §T0F QINIHOVIN 40 LSAWAUINI IHL OL ATIWVINIWIHLIT 0080-Z0ZL SV LOPL-E002
ELTLTY SSIINVHIIOL HYINSNY QIS BO Q20D 38 10N OLGL-510% SYM 0100000
. S00F .ugwn I ATHHL m.»wﬂ_wrw.i__. xztm_—hmmimﬂ._“ww SOrL-000F SYA OFri-000F
LLGEVRZ PO - SO96Z 05 FTUANIZHD - OWOH STYOHS NHOL 016 S éﬁu_mn uuﬁnumﬁ ik quoim..om Lyt il
ONI ‘SHHOM INIHOVI INAVE oo | sl wo] [uooman |
0 SSTWN AVILNIAIINOD =
(SN
R .5,
iy T A"
. (eleeliz)
o
(81)
./.4_\ —
\ al .n Lb \“
L 738v1 0001 3NAVE] 6100-000 | OF SHEL) _ o
z H3I0VdS HOLY1 ¥3011S| 02kL-000F | 6E =
¥ 3AIIISHUNN| Z0vi-€09Z | BE lizfez(ve)
z HIHSYM LV .8/ 00010096 | LE I it
2 . SOHS.WLLX1LG/S] OLOL-10Z6 | O £ [er)
v anN.S 030QV3YHL ¥/E-E % 02-2/L| 0EB0-2066 | SE e
[2 QNLS 030V3HHL P/E-1 X 02-2/}| PIB0-2066 | % \
8 MIHSYM ®O0T Z/L| 00800046 | €€ |
¥ HIHSYM LV 2/ 0080-0096 | 2¢
t 1NN WY MO0 JILSYI £1-2/L  0080-L256 5 y
] LNN X3H 02-2/4 [ ad B
9 MIHSYMLY T 9LiL 62 7
|2 SOHa L X € 8 ~
z SOHH Z Z (z) s {
_Z _SOHH 2/1-} X £ 5 92 o 4
SOHH L X £L-2/L 4 >4
HIHSYM ®O01 8/E| 00900046 | ve -~
Y3HSYM Lv14 91/S| 00500096 | €2 /
INN X3H 94-8/E| 0090-10v6 | 2¢ P
SOHH L X91-8/E| 8090-1006 | IZ P Z/L3Wos o
M E 00 8801 G - ONIHSNE IA3TIS| 10¥I-€002 | 02 (s )2) ¥l e

AN H3ANS 0LLL L8 0L00-000F | 6L

HOLYT H30NS L8] Orrl-000F | 81
L3I IAIA WNNINNTY 9L/E] 12000084 | L1

3LVd IAVN TVIH3SNIA0OW,  0£L00-005L 9k

138v1 30ILON| 0900-0005 Sk

7138V ONINGYM  0100-0005 ¥l

370avs|  006£-0002 £l

ATBWI3SSY 3LV 1d30v4 118 0251-000% Zi

HIHSYM WHY  LLLO-005L 133

ATEWISSY ONIYY3E B30I H3ddN| SEEL-0002

ATBWNISSY ONIHYIE §I10I ¥IMOT| BEEL-0002

WYY H3101 H1.04] DIEL-0L0Y

A=

WYY 43701 ' H'd .0k 00EL-0L0F

GHE-L X ¥/l - ASH  DLv0-00EL

HIHSYM WeY IN0OHOL  L1L0-005L

ATEWISSY ONIYY3E 3N0DHOL,  0EZL-0002

WYY 3NDYOL 119 .0 00ZL-010%

LNINTTIM INVHANIVIN L8] L0LL-000F

3DUIY0 580" HOLYNLOY 00LL| SZ0L-0Z4)

"—NNNN-——INNQ-———--—-—v_lwmqaﬂegﬂ

(W= oo | D

i
o
=

NOILJIH0S3a | ON 1¥vd

=

1511 S1uvd
L | z I 3 v &4 5 9 L 8

| Revision No: 009 | Page: 31 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



b | {4 | £ ¥
- 2000-0061 8661/¢1/0L Wiy SSewq| S0'LLL
A | SHama | 31v0| ASOINOIHO | LHOIAM | b MR
z Z bz 866L/ZHE 112
v 40 133HS 305 | 3uvO | ASNMvED | THIHILYIN
ATEGWN3ISSY 431417 0LLE 118 93000'LF aNIE DNL'SHHOM INIHIVIS INAYE
| ©30520F OINIHIVW 40 LSIWALNI 3HL OL ATIVINWINLIFD
ELTY SIINVHIIOL HYNONY (0SN BO Q0D 38 LON
| 5007 TwviD30 301 A3uML LS. “SALL ANY Ly 3BVTIVOS w
‘ol - . . SL0F TYNIDAC 30v T OML 51 ONY D01 'SHHOM INIHOVIN INAYR )
LLBEGRTFOR $0962 05 FTUANIIHD avOH STYOHS HHOS 016 I T 30 MAELION TH06 1t St S \ b ) -
2 @g %5 EE “SIONVHTION HYIN SIHL NI GINIVINGSD NOULYWHO I 341 vz
SIHONI N1 3t SHOISNINIO o L,
1 | Q7345 ISMHIHLO SSTINN | AVILN3AIINOD K =
&y "
g
2
B
a
3
4

| Revision No: 009 | Page: 32 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




T | 4 I £ I b ¥ S | 9 | L | g
¥ 025L-000F | soozezn SLM | Ssewq| pL'ZE - SNOISINGY >
38 | oNEMa | Av0| AEaDOBO w0 | HSMI AD ONYO3 | ABYHO [ ABAZY | 3uva | NOUdIHOS3a | A3H
) 3INON |  S00ZSZH 119 ) | 1o [ oiozne | SHMUYW NOILYDISILNIAI d30aY| ¥
40 1338 AWIS | AUva A8 NMYHO CE
03000 1% ONIE B
ATBWISSY ILVIdIOVE L8| 930500 GIOW | o Lsaudin st op LN
T “SIINVHIIOL HINONY TIEN HO Q0D 30 LON
O NI N Tk LS 41 3L ANY 1Y STEVTIVOSH
LLRCWRZ PO - FOPEZ IS FTUANTIHD - OVOU STYOHS NO4 016 el b e S AN RS EMAVE
ZENF HOL IV 4 30 ALHIAOHG T105 THL 51 DNV
ONI “SYYOM INIHIVIN INAVE | oo S soisniana | 54 1 SN0 nowainose 3t
Q#ADIFT ISPAHIHLO SN gﬂdﬂaﬂ
¥ )
NOILYOOT YH¥I NOULYOIAINAI — e
(€) :
‘SH3NILSYA QIAWIHHL NO LL2# 3111007034 38N L
‘310N
&1 ___ soasszi-ixweels| ns0Toze | v |
z 31v1d HOOT8 ONIMY3E ¥3aS | 6Bivi-000r | € |
z HO0TE ONIMYIE HOLYT ¥3ANS|  euvl-000y | 2 |
| YN8 3Lv1d30v4 Ua|  LosiLieL | L |
AD | NOlLdI¥OS3a | ONl¥vd w3l
1511 S1Mvd
1 I z I 3 I b i S I 9 ¢ 2

| Revision No: 009 | Page: 33 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



I | z | £ | 9 | L | 8
g | 0vvi-000¥ S00ZISZL : SSEWA) 68'EL HIAMOd MOTI3A z SNOISIAZY z
Amd | _oNoMa (AU | A GEAIIND LHDIEM | HEMIE| MO ‘ONHO3 | ABHYHD | AB ASYH 3iva NOILdIHDE30 L]
Z b Z:i _ SO0ZISZL uo _65¥ID SIMm LLD 9002/EZ/1 2402 133Hs 030aY| ¥
40 1338 IS | v | ASNMVED TWiHALY LISED SLM | BOOZ/ELLL MNVIE ¥3SV1 0aNDISI03H| 8
9300013 oNIa SO SNV
HOLV1 ¥301s 18 9305205 GO | Lo semuiin 3t By ATHINGHSLIG
SUL | 500 TWIND30 3TV FIHHL L e TS

LIRCWRI POW = SOPST 35 TTUANTIFHD - OVOU STVOHS MuOd 06

SLOF WD 30% 1 OML
ZUF TVNOLLOYHS

ASIUN LI FNIL ANY LY STEVTTYOIH
51ONY “DNESHHON SNV INAYE

SIONVHI WL HVINIT
DNI SHYUOM INIHIVIN INAVE | ool VRGN | 590w o2tviiod newtviodns 3us
QAT FEMHTHLO SSTWN IVILNIAIINOD
s =
5 1 .

LIVHE HLIM 30NT0NI
ONIY ONINIVLIY LIVHS HOOH
EZFL-000F —

LJVHS HLIM G30NTONI
ONIY DNINIVLIY LIYHS HOOH
EZPL-000F —

3 SOHE 8/E X 81-9L/S E£050-10Z6 L
b Nid1dS L Xk eozo-10ee | 9
L | ONILLIA ISYIHO LHDIVHLS 82-¢/1 | oevo.wcom.. g
ok INIWOT3M HOOH HOLYT ¥30TS|  LERL-00EF | ¢
e 14VHS HOOH HOLYT¥3017S|  9zvi-000r | €
b MNIMAS HOOH HOLYT 4301Ns  0L00-00%E Z
3 190" X Q0 00°L X QI £9° - HIHSYM LSNHHL | 9000-00FE 3
ALD NOILJIHOS3a | ONLd¥vd (W3l 'SHINILSV TV NO §500-0052 Nid (3n718) 2v2# 3111907 3sn
1S Sivd SN
1 _ z _ £ 9 _ L ! 8

| Revision No: 009 | Page: 34 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




1 | z | 3 | b & 9 | i | g
3 | 0£ZL-000Z | ooozEwe | Mid ssewq| 167 MOTI3A ¥30MOd | 2 SNOISIAZY
Azd | ___oNowma| _Aiva| AHGENDEMD LHDIEM | MEMIE | D CONHO3 | ABHHD | AB A3H NOILJIMO530 A3
z 1 Lik | Doz HNY _GiwlD | LD | AfL en | 9 |
40 13ads| IWIS wd| B NMVED Wi BEFLD irL 110 S0Z1-E092 3d3aM a |V
SI0001F GNIa 00910 115 53903 15¥0 MOHS OL 03lvadn| 3
ATGWISSY ONIIVIE INDYOL | 9305205 G3En | o jaqudlin B0t B LA e == SS i
TUL | ey o LT KL EV I Y Q35N HO GAIOD 36 LON
SO0F TYAIDS0 3T 1ch J3HHL LSO LI 3L ANY LY 3TEVTIVIIH
U~ SN TG TN - RO NG N || T TR N M L 51 ONY INLSHHOM INIHDVIN INAYE
o ZENF IHOL WU 30 ALHIJOH T105 IrL 51 ONMVED
"i “v.g § ga SIONVHI WL HVINI SIHL 3 ot
SAHON N1 Ty i s e i ot -
QRAITAS FSAMBIHLO 553 WN IVILNIAIANOD
]
2
L) <+
a
(z)
g
Lb)
L | SCRIS MY INDHOL] socleose. | 8 ] ‘ONI¥YIE IHL ONIOVINVG INIATH OL
i __ONHSNBWMY INDUOL|  L0z1 €092 | & | LNNOW DNIMVIA 40 JOVHNS 1V14 NO dOLS QINOHS SSIMd 4
b ~ ONILSYD ONIMV3E 3NDHOL| 02200020 | b | 3 NI ONIHY3E SS3tid N 30VIHNS Lv14 NO LNNOW ONINY3E AV 2
o NOldwos3a | oNiwvd |nail ATEWISSY FH0S38 MOTIFA HIOMOL ONV Z L3IHS ¥3d ONILSYD mz_xus“w._.w .
1817 S1uvd
3 ! z ! 3 b p 9 _ ] _ 8

| Revision No: 009 | Page: 35 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



I | z | £ | S | 9 | L | 8
a  8EEL-000Z | ooozozm | wid SSEG| L6} HIAMOd MOTIZA | i SNOISIATY z
AZw | ___onowma| AUV | A QENIIND LHDIEM | MSMIA | A0 "ON "O3 | AH MHD | AB A3H 3iva NOILJIMO530 | A3"
z 1 | i1 | ooozeze HNY | BbFLD | 1ML L0 | S00Z/08/8 Ol SYM.OEOL| O |
40 13ads| IWIS v | A NMVED TWiHALY 008D 110 oLoZiFe $3903 1SV MOHS 0L J31vadn| d
D30 00°LF ON3G
ATEWISSY ONI¥Y3E 331701 43MOT D35E05 GIMNWN | 4o Lt Bk BLATWANEL I
T | ey oy LT KL EV N Y O350 HO GHIOD 6 LOM
SO0F TINIZE0 AT 1l FIHHL LSO LI 3L ANY LY 3TEVTIVISH
LIRCWRI POW = SOPEC 35 TTUANTIHD - OVOU STVOHS MHOS 0IE e o E1OMY TN SRION SNREWTE SHAVE
. ZENF IVHOL WY 30 ALHIAOH T105 IrL 51 ONMVED
ONI ‘SNHOM INIHIVIH INAVE e ol | M 2 it
SIAHON Nt Fev e e i ok
QNS FSMHIHLO 553 WN IVILNIAIANOD
[ )
-
(g)
S SAISONRMERSIOEIMOY] BOELE0eE | B ] 'ONINYIE 3HL ONIDVIYD IN3ATHA OL
i ONIHSNE ONINYIE H3701 H3IMOT | L0£1-€09Z z | LNNOW DNIHY38 40 30vV4HNS 1v14 NO dOLS OINOHS S538d
b _ONILSYD ONIMYIE 83101 H3MOT|  0SEL0002D | L | ) “NI ONIHYE SS34d ONY JOVIHNS 114 NO LNNOW SNINYIE AV 2
o | NOLdIMOSI | ONiwvd | nau ATEW3SSY HO438 MOTIFA HIOMO ONY Z L133HS H3d ONILSYD mz_:o«__.w._.”u »
1811 Sluvd
1 _ z _ £ g 9 _ L _ 8

| Revision No: 009 | Page: 36 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




1 | z | 3 | b & s | 9 | ] | 8
a | GEEL-000Z | ovozizzim | wid | ssewqigwl [ ; SNOISIAZY
AZw | ___onowma| AU | A CENIIND LHDIEM | MEMIE | A0 ‘ONHI3 | AB¥HD | ABASY 3iva NOILdIMO530 _ A3
z 1 | bie | ooozREE HNY on% LNId ONINIHOVIN 0300V
40 133ds| IWIS v | A NMYHD TWiHALY HORID b e il OFEL-0002 SYM SZ0190-EL a
0300013 ONTa SN BOLL-E09Z ¥ LOCL-E09Z O300Y
ATEWISSY ONIYY3E ¥310I ¥3ddn I0SL0F IO | 4o LsTuai Bt T 0LrLD ML | w00z Soct-pn0z asnonay| 9
3y __SHONYHTIOL HVINONY Q350 HO OHNIOD 6 LON
S00°F .2Euwo AW IIHHL ASTIN LI 3L ANV LY 3TEVTTVI3
LU~ SR D TTRANTEND - VO NG O | T TR S e L 51 MY DNLSHHOM INIHOVIN GNAYED
. Z6HHOLE UL 40 ALHIOHA TI0S THL 51 DHIMYEI
DV SNUOM INIHOVIN INAVE | oo 5 iy | el
SAMONI N T Rk O A
QFIIIS FIMHTHLO SSTWN IVILNIAIINOD
| € )
b 3NIFTS ONINVIE H310I H3IMOT | BOEL-E092 £ | ‘ONINVIE IHL ONIOVINYD LNIATHA OL
[\ ONIHSNE ONIYYI8 ¥3T0I M3MOT | L0EL-E09Z | 2 | ANNOW SNMY3E 40 FOVAHENS Ly 14 NO JOLS OINOHS S534d
120  SHDBIOL-MVEIVIZI-ZXL  SZOIG0EL | L | ‘NI ONRIVIE SS3dd ONY 30V4HNS 114 NO INNOW SNIY3E AV 2
._r._.O I NOILdHDS3T | oninvd  wau . ATENISSY 30438 LVOD H3OMOd ONY 2 L33HS H3d wz_IOd..w“._._‘Oz
1511 Siyvd ]
1 ! z ! 3 b p S 9 _ ) ! 8

| Revision No: 009 | Page: 37 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



L H | £ 4 g 9 I3 2
Add OM E8AT A1V AH OIADAMD AHDIEM HEINA AL
z ! 3NON 600Z/B0/0} 110
40 133Hs IWos uva AH NSO THALYI
T Ea THISIION, IOV IMAYE
SNOILYDI41D23dS S3143S 114 paa Ry ia 40 LSTHALNI IHL 0L 4TIV INFNHLID
EyIi SIOHYETOL HY NENY 038N O 02407 39 LON
1 SO0 TYNED3D I2% 4 ITML ASNA L "INIL ANY LY 31aVTTVO 3
' - & . - '+ 30 32914 OML SIONY DHISHION SHIMDVIN IMAY
LIGERREREE - SOPEZ 05 TTVANIIHE - OVOM STWOHS HHOL 016 0¥ a.m_%m._ﬂz«o_mnoeﬂk 0 AL B HIOS T & CHRMY
OV ‘SNHOM INIHOVIN INAVE |, iowicivsn | stimsmiwswinmsn i
Q335 F5IGHIHLO SN IVILNIAIANOD
e . ;i o L R o : R -, = Tie ey T TN IRT *p *
| | | aNnNoX9
uHa
wShe Wi
dAL
€ H3A0 e | |
dnna " Wil Bl
B nnc | |
wn
WL BE
H3INO W
dina
WO r
!
. 1
/ !
—
S i
f e . 4
|
wla
~
://:..
}
\\

1dvHD 335 'SHIFWNN Ldvd
CLLL-0002 LM 31V 1d DONILNNOW 38N SNOILYDINddY NO-L108 H04 '€
FLYWIXOHddY 3dY SNOISNIWIA 1Y "2

'SNOILYDITddY HO SNOILYDIAIO3dS WaNIYLNOD OL 3NA AYYA AYW LNE

(S1EWD ¥vE-Z DILSIWOA) SHINIVLNGD 9 IdAL 8002-09'6¥2Z ISNY ILYAOWWOIOY SNOISNIWIO 'L
JLON

v 4 g 9 L £

| Revision No: 009 | Page: 38 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



L 1 4 L £ v ¥ § 9 4 2
- 9000010H
AdH ON 280 Ava AH OIMDAHD AHDIEM HZNA AN
z z INON 600E/80/01 11D
W 40 133HS IWIS va A8 NMYHO THHILYN W
SNOILYOI103dS S31¥3S 1Ld apa S g 4015343 1L 04 ATVINSAMLIG
T SITHVEI 0L HY NENY 036N U0 Q21407 39 LON
1 SO0 TYNED3D I2% 4 ITML LSNN U INIL ANV LY 318VTTIVO 3
LIREREEREE - S096Z 08 'FTVANIIHD - QvOH STWOHS NHOH G LLUA aﬁrh.._n,_n_..m__nbﬂﬁu Mw.z“uw.o"cw,w_.mfm uu_;hww”‘uﬂwﬁ““
OV ‘SNHOM INIHOVIY INAVE | iooicivion | ool ai
1 Q335 I6IVHIHLO E5IHA AVILNIAIANOD I
g 8
1 oLE W87 98 J8/E GF W€ LE RAED e W8IL LY WHIE T W2/ 02 W8I L WHIE L 2002-006 + SLGLLL LG I~
oLE WL 68 WHIE LY JZlL OE i HIE J8IE 6F L OF B L W8I L HLEY 2000-006 | TR IK: |
L ¥8€-006 1 (3014140 .£¥0) '@ T4 SLOS PLLL LG
-8F W58 J8/G 6E JB/S vE 2L 9L ub b I v 815 EF J8/E 0Z W81 L HIE OF
2 0+82-006 | SLOS+LLLILE 2
0v8E-006 ‘@T408 vLLL1Lg
-BF 815 18 RN A .8/G EE WISl ubl b O W81 SF JHIE 02 W8I L RiTA s
0¥80-006 OS¥LLl L8
+ £F W81 S8 B LY 86 € L 2L W2l JBIL S¥ L EF W2/ 0Z W81 L JFIE OF 9002-006 SL¥LLLLE -
£F W85 18 816 EF JZIL 28 L 9L W2 8IS 9% HIE P 8402 W8I L HIL T 9000-006 rLLL LG
6E W8/ 28 JHIE OF Wb ZE 8 w2l b JHIE EY W8I L W2/ 02 W8I L JIE BE S002-006 SLELLL LG
a 6E WB/€ S8 8L EY 8L LE WIE 9L W2 Wil SF WBIE EF W2 W8I L HL LY 5000-006 AR TK: | a
OF W8 W8/ 8E JB/6 28 ELL JBIE HIE LY 2L OF W2/ 0Z W8I L HIE 8E #002-006 SLZLLL LG
OF - JHIE OF WZlb LE 8IS 9L /€ JiL e 2 e W8I L WL OF #000-006 FANARRIE: |
o b B2 811 GE WE€ 8IS L1 ot J8/G 6E 68 W2/ 02 W8I L WHIE LE £002-006 SLLLLLTLE
oL¥ A W8/€ 8€ BILLE W2l 9L ol S LY W2l OF 81402 W8I L Wl BE £000-006 bLbLLE
ZOLL-006 1 (3014140 .6507) SLOLLL 1LE
£F B L2 L EE JZIL € W88 1L W/IN YN W86 L8 W2/ 02 W8I L HIE 98
3 Z002-006 SLOLLL LG 3
EF 816 62 JHIE GE J8/€ ZE WL 9L WIN WN W8/L BE 81202 W8I L WL 8E Z000-006 oLLL L8
WId .. | WG L WIG o | WG GH | g ‘WIA 4. | WG 3. | g . ‘WIa 8. | “WIa . # 1uvd ¥IGNNN 13A0N
4 4
L z £ v 4 g 9 L 2

| Revision No: 009 | Page: 39 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




I
o ! : L " 0T By IONY — Te LF Gr0 |LLOE BEC V9% o S096T 05 ATIANIIED — OvOd STWaHS AH0d D15
Ry 7] I~ L] d e | CERSE | R AT IO KA
QM9 =] 3150 A JAHD 231%d A Nyl S03LON 10N 41 S3TNYE310L
- 1 1 TIN soyoand #yj 0} Jepio ga uenedwos sa pun Jspuay yia paudnied Ajduicdd 8g 1S pue tON| SMYOM, SMIHOWA INAYE S0 JUSSUQD INoulm -
Ay TS R 2q LM LSAW 3 C0°S SlAUSEID “ONI SHMOM INIHOWA INAYE Jo Adedeld Ul pUD USRDSUNWILSS [BRUSPIIES pUD ejoaud s Bupmolp spl YILNIAIINOD

=kl

o ¥ NG O3TIVLSNE T
JTINIS ¥ "Od DIUPWAHDS DANYEOAH T92IdAL ¥ 5

HMondl FsNddd 907 JAIs H0
[LH3A Y LAOHLIM

AATA H3143AT INAYE

" ]
I _ 7
I ] “ ﬁ |
| P i _ i \f HMOVLS ANTPA HIMOVd
7 \\ NAAOT | _ * So% MONEL ol Lno
i / i
|| _ ! !
W ,/ ‘ = dnd WoH A L
N SN 9NS539d NIVA f_kz_ 7
fﬂl‘:!\:11;; N T = R B _ X 7
.// “ 110} i @Qmm |
N _ | | |
N HOLYNLOY AHVION INAVE _ F~{T F_ & T _ _ 7
v ML T MA _ ! :
p &, mw _ ....... |
4 NI ld
\\ _.I.!.!Ii...I.I-||-|||-||-|--|-||_
v
-~

ANTVA

aNyH 3aNIS -7

| Revision No: 009 | Page: 40 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




—
S20F W InoMy — cb/1E G0

LABETBETYGE — S096T DS ITIANIIHD — Ov0d STWGHS HHOd 014

)/ [ — S| D1LWIHDS AN LH b0/ 02700 I T Bl g .
£ : DDMU - - AT i SI00F 000 — SO00F 0000 gﬁ
AN T IHa = awva | A8 gD a1va | waven FQ3LON JON I SIONveI 0L N EIN L LT N A
- 1 TIN soyoand #yj 0} Jepio ga uenedwos sa pun Jspuay yia paudnied Ajduicdd 8g 1S pue tON| SMYOM, SMIHOWA INAYE S0 JUSSUQD INoulm -
Ay TS R 2q LM LSAW 3 C0°S SlAUSEID “ONI SHMOM INIHOWA INAYE Jo Adedeld Ul pUD USRDSUNWILSS [BRUSPIIES pUD ejoaud s Bupmolp spl YILNIAIINOD

T ¥ a8 " ]
H NG
_ i !
Wi A
' m MWL - ! SHNd WOH4
ﬁ||||_ | ¢ _ INIT 39NS530d NIWA
H N
— ! N _
NACD _
_
n H,.. _
Lo ]
TN T T _I ......... ¥ ad g~ T 7T |_
_ pu 50_ LS
N HOLYNLOY AMYLOd ANAYE Lo !
== A |
' W MWL i !
(. _
\\ _“ M
B T 1

ANTHA ONWH

- ~
AIDNIS -

MondL 3SN43d avol 3dIs 4o
dv3d ¥ MO J3TIWLSNI TWOIH3A ¥ LNOHLM d314N

N3 ¥ 404 2IIYW3IHDS 2NvddAH Tv2IdAL ¥ S1 SIHL

MAYLE JATWA HdMOVd

Hondl oL 1No

| Revision No: 009 | Page: 41 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




5000058

M

I
SLlawd AATIYA d318IAIT #0/11/07 110 PO/ P2/60 1ri STOF WyINSNy — g0/ LF C/0  [Z/BC'8BT VSR ~ G06T 05 "ITIANIIED — QvOd STWOHS >u0d 016
190/ 3 TOMIS STILL Ik A8 0HHD 3170 | g N “ 1530w "ok 31 Sonime oL KN SO N T L T VA

v 1 T
A2 40 133HS

|soyoand BUy 0} Japdo o ucpeldiod Jo/pUD Jepusy Y peudnisd Ajduicad 8g o 3ENW pun “ON| ‘SHEOM 3NIHOWA INAYE 4O JUSSUOD INoUUM

=
el &9 10N LSMW Y 0'S ‘SlAURelD “ONI SHHOM MIHOWA 3NAYE ko AHedold Uy pUD USRDOILNWIWGS [DRUSPUUCS pUb &yoald st Bupmoip si)

TYILNIAIANOD

RER el

SHALAT TN ,M S
.

(33N WNd) IATYA H3LMIAG TLITHWOS  00L0-Z609
(431417 3T9NIS) IATA H3LH3AI0 F1FT1W00 00L0- 1609

s ° HILAMT FT1ONIS

° 543147 19nd

HA4IT JTONIS

SNOLIYOITed ¥ LD TVES NOILJIHISET | ON Zdvd | E40d | LT SNOILYOddY 23141 T19NIS NI 5974
H”M vma..cgm T AJ3HI NMMM\WMW Mm_u Dm 395 97 ONISN 0399N71d 4y cd ® 2L G
FONES 4 = 01174 Q¥4 L3005 395 & TON| 8000-5v29 g Ivs ef = 2d % Id (A
T9Nd 204 | £840-0008 NS E e Bl I WS 0LE = 1
TONLS e "d ALIAwIl Clzo-T60s | - S IS 9F = N0 ® N
WNT 404 $8.0-0008 SOL7IN03d AOTd| 01Z0-1603 5 53715 1d0d ¥
i YIN0Jd A0 0720-1609 | T-ad ¥ WAWEYA 091 = JONvd Jdlllvddaidl v
ik 18/0-0008 £1/0-1609 | ASd £ WD 05 MOTS SNIFMIOM WNAEYW "8
ik 21.0-1609 Ad 2 1Sd 000L FdNSSIdd SNIAHOM WO "L
e ST20-1609 | Sdd T .

SEHVd HAMHAHAS

| Revision No: 009 | Page: 42 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




I
05,/ 0-0008 LD W93S IATTA v0/62/60 Irl S0F SYUONY - TE/1E 070 [U/BE BT YOG o S036C S JTIANIID — QYO STWOHS MHOL DI
CON DD IR 3% AB OHMHT 150 PEN e :03L0N 1ON 41 53TNvI 0L N gﬂﬁ TN LTV
— 1 T Jaer=! soyoand #yj 0} Jepio ga uenedwos sa pun Jspuay yia paudnied Ajduicdd 8g 1S pue tON| SMYOM, SMIHOWA INAYE S0 JUSSUQD INoulm —
Ay TS e 2q LM LSAW 3 C0°S SlAUSEID “ONI SHMOM INIHOWA INAYE Jo Adedeld Ul pUD USRDSUNWILSS [BRUSPIIES pUD ejoaud s Bupmolp spl YILNIAIINOD

LTA 7938
NI dMNADRE

A

.

INERRCEN

IATEA ADEHD

SONIe L0

SONI dMADYE ~,
",

TIVAYD 901y Mo A0 13

1M 1935 019 1ND3e MO714

NI dX2vE

SONIA

.0

LA W3S IATIRA 4317139

ONId driovd

LIM W3S IATWA F1LINHS

SONIA O

A\

SONIe dNADOwd

LI W3S IATYA
ONISNIE Janss3sd WIINGS3E451I0

SONIA .0O-

™.
N
A
SONY L SONTY dnIowd
SONTY 0.
IR
ELN IR E R ESREE IS
i T 798 AATTA SITHD 7
R T TR SONTY L0,

i LD W3S Ond_AIAYD 938 A0 Lo )n pong| 2 .
i T4 1935 4090034 A4 5 //..1
i 114 1933 JAT9A 437139 ¥
T 1T 1938 SATYA T1LLNHS | £6/0-0008] €
[ |10 998 IAT9A ONISNAS 34nNSSHdd| 28/0-0008| 2
I LDl W3S 3A WA 30NIND3S Sddd| 1840-0003] 1 SONIY oMoy
ALS NOILdIHOS3T| ON Lavd |9,

| Revision No: 009 | Page: 43 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




I
”, 17— ”U m @ IEN R EVICEET R 96 /TLA 90 39 ag //0/90 NIl ST0F dvinony — 7e/ 1T o/0 [/ 80 BBT SR o~ S096Z IS5 CITUANIFYD — Jv0d STWOHS Hu0d 0l
0101-¢ ".M,_Q.EE (THEH MDY UL 3% A8 OHMHD 150 A NMvHD ﬂooum%z Dmow Ell mmm_oumwwmpoomo N g&ﬁ EIN L LT N A
r - RETETT Pl-ICTwY 1yaAnd [ nad 1 A3d o £ ¢ 1 -
D taa] S| SR S R O S s A S G CLELE R A YRR FrmuEe
SEL AR 3w INDISTATY | 53
Wil [ TJ3 [Z6/42/60] ATI9RIOITLd £000-T09Z 03RIAd| ¥
EP0ID| WL | 11D |286/51/80 1
AOTTO| Wlal | gL 66708760 a
SFITO| LLD | LrL | S0/8T040 T
GISTD 113 1£0/%2/50 w«,.w) Geil-£809| 3
N
(1)
RN
Z HAHSE A HADDT Ly AT 00F0-0076 | 11
I 1NN X3H 02-+/7 00v0-10+6 | 0T
= ek 2 > 0217 9TF0-T006 5
T | L3I9AT ONTINNOW 3ATYA ONYH| 2000-109 2 g
I IMN 4930 DI S#| 9000-8+29 | £
o | (AVE 9f X SHY HALARIY 13 20200229 El
Z e/l = TATy NI #A310100 202001588 S
T AT0ONYH AH NOLY3/ 0 L3W| 025T1-5809 7
1 GBS X ST 80y NId STAFTD TIST-2809 >
1 ADOH-2 I9SHIAINN OTST-£809 | 2 105T-2809 ¢ N/d 1T INJW3DY1d38 3IANYH 2
T 331739 154 05/1 - 3AT9A UN9H G201-6809] 1 £800-0008 * N/d LA dI¥di émmmmmz
ALD MNOILATHIS3T| ON Ledwd |W3LI

| Revision No: 009 | Page: 44 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13



I
a0 - 1) ") 11 #1943 1v3as c0/02/70 1ri SOF dvINoNy — oi/ 1T 070 LABETBETYGE — S096T DS ITIANIIHD — Ov0d STWGHS HHOd 016
5600 D”.m,_m.%m_s dATg A TNYH IO AB OHHD 3170 | g N “153i0n "Ion 31 SonimeioL TR CUBORL IRIVTT FRART
= T w T e g i e e e S TWIINIOEN00
\\<|{\\ ZDHFQmw
AR INYH SIHL
HLIIM 13S0 LON 389 6 ONY L9 SWAELD 2
LI HIEE HLTM
TITATINTD &Y SNOTLIMHLENT ATFW3ISEY T
E3L0ON
I“|
AL
I L
A LN I
1 ONIH-0 '07 ~28/67 X SG6 —
1 ONIe-0 '0T 8s5 = E/E 8 )
1 AIHSY M JdN-209d .2/1 = W91/T) L - - - - - - - -
1 ONTH-0 ‘0T .2/1 * /T 9 C
1 ONT-0 T 878 X ,2E/8] 5 —
1 ONIE-0 T LF9STE X L2E/E ¥ I N | I
1 935S ¥3dIM| E
= YUNIS-0O A ‘el 2
1 ONTel DNINTY e v v
ALD MNOTLATSH2EAT

| Revision No: 009 | Page: 45 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




—
S20F W InoMy — cb/1E G0 LABETBETYGE — S096T DS ITIANIIHD — Ov0d STWGHS HHOd 016

000N SLINIOL NOTILYOIHEnT S0/0E/T1 112 RN B B2

N COM 90 iR LI 3% AB OHMHT 150 PEN e ‘030N 10N 41 S3TNvAI 0L N g&ﬁ EIN L LT N A
- 1 TIN Juspyaand @uy o) Jspao jo uenedwos Japup Jepusy i padimed Ajdwedd ag 1snw pub CoN| SHEOM SNIHOYE 3NAYE S0 JUSSUQS INoudm S —

ATH a0 i 133Hs - TS cI=To I ] o = 2 Y Rt ‘D__,.>EWDLO .DZ_ NWVAW_O\S AMIHOWIM JNAYE 4o htm&O.a B} pUD USRDSIUNUIWISS [DRUSE/LUSS plUE qu>_.._Q =l @E_;D._U sY] l_{.:lzmaflzou

AJ3IM W JINO LS¥31 LW

SINIOd NOLL®JI8dnT 7179 IS990 "FONENILNIYA

IAIINIATd o004 ONY ALNTHH9M NIYLINIVKW O1

| Revision No: 009 | Page: 46 of 46 |

| Document Number: 1900-0002 | Issue Date: 04/17/13




