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B MODEL SPECIFICATIONS

e Weight of each lifting unit; 1900Ibs

e Lifting unit dimensions; 72"H 28" W 51" L

e Capacity of power units in gallons; 19 gallons
e Maximum capacity of 2-point system: 20 tons.
e Maximum capacity of each leg: 10 tons.

e Retracted height: 72"

e Maximum extended height: 16’

e Maximum operating pressure: 1800psi

POWER OPTIONS

ELETRIC OPTION

1-1/2HP, 1800RPM @ 115/208-230VAC, 1.12KW, FLA 15.2/8.2-706 @ 60 Hz single
phase.

1HP. 1500RPM @ 110/220VAC, .75KW, FLA 15.6/7.8 @ 50 Hz single phase.
FRAME SIZE 56HC

MODEL 2020SC A-1
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The maneuvering dolly allows the lifting units to be positioned accurately during
setup. Never attempt to reposition or steer a lifting unit while loaded. To use the dolly,
insert the pin on the dolly into the bracket that is located on the one end of the base. Push
down on the handle of the dolly which will lift that end of the base to where the wheels

are off the ground. The base can be pushed or pulled into position. To steer simply pull
the dolly to the left or right.

Bracket that the
pin connects too.

MODEL 2020SC A-3
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INTRODUCTION

Introduction

The lift system consists of two or more bases. Standard equipment consists of:
e Maneuvering Dolly
o Self-contained power unit
e Double-acting telescopic cylinder
e High capacity, low friction wheels
e Lifting beam attachment assembly
e Remote Control

Some units may have optional equipment such as:
o Power drive
e Hard poly type tires
e European style power system

This manual will concentrate on standard equipment usage and safety procedures.
Optional equipment is discussed in separate inserts to this manual.

Design
This lift system is designed for accurate precise lifting and smooth movement of
loads specified by the load chart. It is designed to be very stable when used in accordance
with good and safe rigging practices by competent rigging and maintenance personnel.
All procedures set forth in this manual are based on the safe operation of this lift system
under proper operating conditions and without deviations from the system as it was
originally intended to be used.

All Lift Systems equipment is designed and tested to the following codes and
standards.
e AISC Allowable Stress Design 14" Edition.
e AWWS D1.12010, Structural Steel Welding.
e Certified Material Mill Reports traceable to the appropriate heat numbers for all
affected parts are mandatory and retained in serial numbered machine files.
LPI and MPI | accordance with ASNT, level 2 including NDE qualified personnel.
Specification for structural joints using ASTM A325 or A490 bolts, ASIC.
Raw material designation in accordance with ASTM or AlSI standards.
Slings in accordance with ASME B30.9
Hydraulic Gantry Systems in accordance with ASMEDb30.1-2015 telescopic
hydraulic Gantry Systems.
e Mobile Pick and Carry machines in accordance with ASME B56.7 Industrial Hoist
trucks.
o Lift Units in accordance with SAEJ1078 — a recommended method of analytically
determining the competence of hydraulic telescopic cantilevered booms.
e Model testing accordance with current ASME and CE standards.

Introduction B-1
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There are several warning signs on the system, which fall into four
categories. The labels are harmonized to meet both ANSI and the EU

Machinery Directive:

A DANGER

DANGER: Notifies the operator when there is a hazardous
situation, which has a high probability of death or severe

injury.

WARNING: Notifies the operator when there is a
hazardous situation, which has some probability of death
or severe injury.

CAUTION: Notifies the operator when there is a
hazardous situation, which may result in minor or
moderate injury.

MANDATORY ACTION: This label tells you about an
action that NEEDS to be taken to avoid the hazard (e.g.
“read manual’).

WARNING SIGN: This label is meant to tell you what the
hazard is (e.g. “fire hazard”).

PROHIBITION SIGN: This label tells you about an action
NOT to take to avoid a hazard (e.g. “no open flame”).

CAUTION: Without the safety, alert symbol tells you about
potential “property damage only.”

Make sure that you can read all warning and instruction labels. If you cannot read the
words or see the pictures, clean the label with soap, water, and a cloth. If the label is
damaged, missing or cannot be read, you must replace the label. Contact Lift

Introduction
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DO’S, DON'TS AND WARNINGS

ALWAYS DO THE FOLLOWING

e Understand all system operations, including the safety procedures, before accepting
any operating or maintenance responsibility.

e Perform complete pre-start inspection of the system before each use. Perform
required maintenance functions before beginning lifting or traveling.

o Be alert to any space problems and clearances required, including overhead cranes
in the area, before starting any system movement. Plan your lift in advance.

e Check to make sure all lifting units are level and plumb at all points. Check often during
lifting and traveling to make sure that the system remains level and plumb. Use
accurate levels to determine whether the system is level and plumb.

e Check all rigging (shackles, chokers, etc.) to verify capability of handling specified
load. It is the customers responsibly to ensure all rigging attachments are rated for the
lift.

o Have all lifting beams and runway track approved by a qualified professional engineer
before the lift. Check for structural verification of the capacities based upon lifting
points and load distribution. Check for stress level and deflection in both.

e Use runway track. Shim the runway track every three feet. Have a qualified
professional engineer verify capacity to span lengths greater than three feet, or when
the system will be traveling over pits or open areas in the floor.

Do’s and Don’ts and Warnings C-1
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¢ Allow people to do any work under a suspended load unless safety cribs or stands are
installed to support the load during the process.

e Allow anyone to override or bypass safety devices.

e Allow anyone to change or alter the plumbing, electrical, or fabricated assemblies
without the expressed permission of the manufacturer.

e Underestimate the power of this system.

e Never allow anyone to stand on a unit when lifting, lowering or traveling.

4 E:
WARNING!

Do not adjust any factory-preset valves without the express permission and

L written technical instructions from the manufacturer. g

d WARNING! R
Do Not attempt to adjust any part of the wedge system or the proximity
switches without express permission and written technical instructions from
the manufacturer. Improperly adjusted wedges and proximity switches could
kresult in damage to the system.

W

( WARNING! §
Do Not Weld on any part of the system. Never attach a welding ground to the
lifting units. Doing so could cause an electrical arc between the cylinder
pistons and the bores of the cylinders. This can cause damage that could
score the bores causing internal bypass and the cylinder will no longer to be
\able to hold a load until it is repaired. y

Do’s and Don’ts and Warnings C-3
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( WARNING! \

Always keep feet clear of wheels when traveling.

N <~ y

7
WARNING! =

Before lifting or traveling make sure all the selector valves are in the same
position. Having one in lift and one in propel can be extremely dangerous. The
system can quickly become unstable which can cause damage, injury or even
Ldeath.

/

7
WARNING!

Never attempt to lift a load during strong winds or gusts. It is possible for the
load to swing or the entire system to move down the track in strong winds.

o y
7
WARNING!
Never attempt to make a lift during a storm or when lighting may occur.
e
f N

WARNING!
Never use power cords that are too small or too long. Doing so can cause the
circuit breakers to trip, motors to overheat and cause the motor starters to
overheat and fail. Cords should be at 12 gauge or larger with the length at a
minimum. If a power outlet is too far away consider using a portable generator.

Do’s and Don’ts and Warnings C-5
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-

Preparation and Setup

L3
-y

Pre-start Inspection
It is the user’s responsibility to inspect the lift system before operation
begins. It is recommended that inspection of the system take place though
other personnel recently operated the lift system.

The walk-around inspection, or visual inspection, is the most efficient
method of checking your system. The purpose of the inspection is to insure
that the system is in good operating order before it is used.

Pre-operational Checklist

Before making, every lift an inspection should be made of the system. Below is a
checklist of items to inspect.

¢ |f gas or diesel powered, check the engine oil levels.
o If water-cooled, check the water level.
e Check fuel level.

e If electric option check to see if there sufficient power at job site to operate the
system.

e Check for strange noises coming from electric motor when running.

e Check power cords for the proper gauge. Use 12gauge or larger, 10 gauge is the
preferred size.

e Check power cords for damage.
e Check hydraulic oil level. (The lift cylinders must be fully retracted.)

e Check oil for cloudy or milky appearance. (This means there could be water in the
oil, which causes loss of lubrication and component failure.)

e Check for leakage around tops of cylinders. (A littie dampness over time is normal;
oil running down the cylinder is not, new rod seals maybe required.)

e Check hose reel hoses for damage. (A damaged hose could burst under pressure.)

Prep and Setup D-1
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customer’s facility with a company representative present. If the customer wishes to
perform the test at their site, the customer must have known test weights that are certified.

Overall Cleanliness
Check all system surfaces to be sure they are cleared of any oil, or foreign objects
(rags, papers, tools, etc.).
Hydraulics
Check for fluid leaks or any signs of physical damage or wear in the hydraulic
system.

Lubrication
Check the maintenance record to see if lubrication is necessary before operation.
A lubrication chart is provided with details on specifications.

Check the oil level in the hydraulic reservoir. With the cylinder fully retracted, it
should be at the top of the sight gauge. One inch of air space is required above the sight
gauge level for oil expansion.

Structural

Check the entire unit for any signs of physical damage. Look for any signs of

failure. Consult the factory if any damage or failure has occurred.

Maintenance Records
Update your maintenance records each time the system is serviced. The lift of this
system will depend upon its proper care and maintenance.

Equipment Utilization Records
Authorized users should document usage of the system to assist other personnel
in operating and maintaining this system properly.

Prep and Setup D-3
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i Warning! "
Make absolutely sure the track sections are bolted to each other end to end
and never use the track without the cross members. Failure to do so could
cause the track to slip out from under the lifting units causing serious damage
to the load or equipment and, injury or death to personnel. J
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Make sure all
bolts are tight.

[ )

Warning!
Track must be kept level; otherwise, the system will become side-loaded and
L unstable.

—

v

& WARNING! E:
If setting the track up on frozen ground even with crane mats use extreme
caution. In the right conditions such as when the ambient temperature raises to
near above freezing the weight of the load can force the frost out of the ground
causing the ground to shift or to settle which will cause the system to go rapidly

\out of level. )

i WARNING! A
If setting the track up inside a building where there may be a basement or some
sort of a void be sure to consult with an engineer to determine if the flooring can
Ladequately support the weight of the system and the load. 4

Prep and Setup D-5



USER MANUAL

LIFT SYSTEMS, INC.

\"\— GUDE BAR

—1—

LA L1 L

~— RRALLEL. —™)

~——  NCOT PARALLEL ——

r s

k GUDE BAR

r— NOT PARALLEL I

i

CORRECT NOT CORRECT
fe—— PapALLEL ! e PeRALEL '
| | | |
LETWT —/ LT Wit _/

[ PR ———
CORRECT

[ BRUEL —

NOT CORRECT

4, The lifting points on the beam, where lifting links are placed should be kept as close
to the lifting units as possible to minimize deflection.

5. The lifting beam span should be as short as possible to minimize deflection.

6. The load on each lifting unit should be as equal as possible to minimize the chance of

overload.

In addition to these steps, it is recommended that the practices in the published by
"Recommended Practices for Telescopic Hydraulic Gantry Systems" manual, by the
S.C.R.A. are followed. This manual maybe purchased through the S.C.R.A. website
http://www.scranet.org/store/.

Prep and Setup
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7. Place beams onto header plates and install safety beam clips. If lifting links are to be
used, place links onto the beams before setting them in place and position according to
placement of lifting devices or chokers necessary to lift the load.

8. Attach the load with rigging equipment rated for the full capacity of the lift unit. Rigging
equipment should have appropriate safety factors.

9. Upon starting the system, allow it to idle for a few minutes and listen for any unusual
noises.

10. If the system is equipped with a drive option, make sure the drives are freewheeling
before the lift is attempted.

Caution!
| If any unusual noises are heard, shut the system down and refer to the
' troubleshooting section of this manual for possible problems and resolutions.

,
~
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Operation

Connecting and basic operation

To operate the 2020SC two 20amp (110VAC) circuits will be required, (220VAC is
available) if both bases are plugged into the same circuit. The circuit breaker will trip when
the motors begin to see a load either when lifting a load or during lowering of the system.
In addition, using a too long of a power cord or to small of gauge of wire can cause the
breakers to trip. Whenever there is a problem with the motors stalling or the breakers
tripping first try replacing the cords with a shorter cord, heavier gauge cord or both. 10
gauge is the preferred size.

Before connecting the power cords, first connect the pendent control, the connectors on
the pendent should be label 1 and 2. Make sure they correspond with the bases. The
“ON/OFF” switch is in the “OFF” position and the E-Stop on the pendent is depressed.
Connect the power cords, pull the E-Stop and turn the “ON/OFF” switches to “ON". Do
not use the E-Stop to turn the system on and off.

Switch

Connector

CONNECTOR

Controls #1 & #2
at the same time.

Plugs into #1

Controls #1 Controls #2

Operation E-1
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Hydraulic Oil Sight Level Gauge and Thermometer:

The sight level gauge is useful in determining the amount of oil in the power unit
reservoir. The gauge is typically mounted on the long inside surface of the oil reservoir at
the top. This gauge will indicate full when all cylinders in the lifting units are fully retracted.
Do not overfill the reservoir. Leave 1 to 2 inches of air space for oil expansion when hot.
The gauge also shows the temperature of the hydraulic oil. If there is no sign of oil in the
sight gauge with all the cylinders fully retracted, oil must be added before using the
system.

Sight gau

Hydraulic Oil Filter Dirt Indicator:
Each unit is equipped with a return filter that is mounted in the top of the reservoir.
On each filter there is a dirty filter indicator. Some indicators are color coded, if the needle
get into the red area the filter element must be replaced. Other indicators just have
numbers; if the needle goes beyond 20 then the element needs to be replaced.

Dirty filter indicator

Return filter

Operation E-3
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If equipped with the pin on ratchet type drives
use the ratchet to lift the drive wheel up so that
is not making contact. This will ensure the
system will in free wheel when beginning the
lift.

Check the load chart again to determine the amount of hydraulic pressure to lift
the load. Do not lift the load completely without knowing the pressure required.

Jog the control switches to slowly apply pressure in the Cylinder until the pressure
gauge reaches the pressure reading you have gotten from the load chart. Applying
pressure rapidly may cause a false pressure reading.

Warning!
If the pressure specified on the load chart is reached and the load is not
lifting.

A. The load could be heavier than calculated.
B. The load is tied or fastened down.

C. The lifting units are not level and plumb, causing side loads on the cylinders and
more pressure needed to overcome the friction caused by side load.

D. Faulty gauges.

\ E. Excessive beam deflection, causing a cylinder side load j

Stop!

Check the lifting units for level and plumb, the beam and track (as required) for
deflection. If the lift set-up is proper, the load may be heavier than calculated. If you
continue to increase the pressure, you may overload the rigging equipment (chokers and
shackles). Make sure the rigging can take the increased load before going to higher
pressures.

Operation E-5
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Warning! E
Do not come into the load suddenly if the cylinders are in a miss-stage
condition. Gently ease into the load so the cylinders can restage using the
load to induce the right sequence hydraulically. If the sections do not extend
and/or retract in proper sequence with a load, consult the manufacturer
immediately.
4 y,

.

~
Warning!

Always make sure the ends of the header beam extend out over the edge of

the header plates. If they are not there is the chance the lifting unit could be

forced out from under the beam if it were to become unleveled.

y

Traveling
The system lifting units must always be level and plumb during lifting and traveling
with loads. When traveling with loads, track should be level and parallel to line of travel.
Shim all low areas to ensure that the system units remain level and plumb during travel.
Avoid sudden stops and starts that could cause the load to swing. Always make sure the
cords stay clear of the wheels when traveling. There is an adjustable needle valve for
controlling the travel speed.

.‘ Caution!

The lifting units should always operate parallel to each other. Incorrect relationship
' between system units, such as allowing one side to get ahead of the other while
. traveling, will create side loads in extended cylinders creating rapid packing wear
and possible damage to the cylinder rods. See following drawing on the next page.

Operation E-7
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o ™

: Warning!
The foundation supporting the track (as required) and the lifting units must be
firm enough to support the combined weight of the load, lifting units, beam
and track without settling or sinking. Any change in the support area under
the track or lifting units during the lift or while traveling is very dangerous and
\must always be monitored by the personnel operating the system. y

- B

Warning!
The weight of the load adds to the speed when retracting the cylinders. Be
carefull! It may be necessary to jog the control switches to slowly lower the
load. Alternatively, the flow control can be adjusted to slow the speed of the
system when in a load condition. See the next page for more information.

Controlling the speed when loaded

The 2020SC system is equipped with flow control valves. Each lifting unit has its
own flow control so they can be adjusted accordingly to the load it is carrying. The heavier
the load the faster the system will lower. To use the flow controls, turn the knob clockwise
to slow the cylinder down, and counterclockwise to speed the cylinder up. Each flow
control has colored rings to help take the guesswork out of where to adjust them. You can
never be too slow when lowering a load, so it is better to start out setting them slow.
However, use caution when adjusting; even with the colored rings it is still possible to
have one adjusted faster or slower than the other. In addition, it also depends how the
load is centered with the system. If one cylinder is carrying more of the load than the other
cylinder, then that cylinder will want to lower faster. It is advisable once the controls are
adjusted to lower the system slightly to determine if one needs to be slowed down some
more. These are not intended to keep the system level, only to control the speed. It
is still the operators’ responsibility to make sure the system stays level and plumb.

Flow control valve can be
used to control lowering
speed when in a loaded
condition.

Operation E-9
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How to Use the Control Valve and Pressure Gauges to Verify the Load Using the
Load Chart Check List on page E-13.

Before the lift, fill out the load chart checklist with the pressure required at each
lifting unit.

"Lift Load" Pressure:

First, use the load chart provided to determine the amount of pressure needed to
lift the required load. Make sure the additional weight of any rigging or lifting beams used
are included in the calculation of total load. Next, fill in the pressure required for each
lifting unit in the "lift load" line on the form. Then, the operator will know when the lifting
unit(s) reaches the pressure reading, which should be moving the load.

"Stop Limit" Pressure:

Determine the smallest amount of safety factor available in lifting beams, track,
and rigging in case of overload. Convert this to a load figure. This figure should be equal
to, or greater than, the load you have calculated above. Use the load chart again to fill in
"stop limit" pressure. The range of pressure between "lift load" and "stop load" must not
be more than 200 PSI. In the case of a maximum load for that stage, the pressure to lift
or stop will be the same.

Before starting the lift, all propel, or drive options should be unpinned or shifted to
freewheel. When beginning a lift, pull the valve handles gradually to insure accurate
readings on pressure gauges. As pressure increases to the predetermined lift pressure,
watch for the load to begin moving. If the load begins moving before the pressure is
reached, the load weighs less than calculated. Depending upon the weight of the load,
further movement of the handles may result in faster movement of the load. A higher-
pressure reading may occur due to increased resistance with increased flow and natural
frictional losses in hoses, couplers, and valves.

o e e v e mn == e e e e e e e e e e e e e e e e e e

When the load starts to clear its supporting foundation, it may want to sway a
little so it can find its center with the lifting system. The lifting process should |
be stopped until the load has stopped swaying. “:

If the Ioad has not moved when the “stop I|m|t" pressure is reached the operator
should stop. If you continue to lift, you may overload and break chokers and shackles, or
cause deflection in liting beams, runway track, or the foundation support under the lifting
units. Identify the problem and take whatever steps are required to solve it, and then
proceed with the lift.

Operation E-11
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LOAD CHART CHECKLIST

LIFTING UNIT #1

LIFTING UNIT

#2

Approximate lifting weight

Approximate lifting weight

Approximate pressure

Approximate pressure

Stage Lift load | Stop Limit Stage Lift load | Stop Limit
#1 PSI PSI #1 PSI PSI
#2 PSI PSI #2 PSI PSI
#3 PSI PSI #3 PSI PSI

LIFTING UNIT #3

LIFTING UNIT #4

Approximate lifting weight

Approximate lifting weight

Approximate pressure

Approximate pressure

Stage Lift load | Stop Limit Stage Lift load | Stop Limit
#1 PSI PSI #1 PSI PSI
#2 PSI PSI #2 PSI PSI
#3 PSI PSI #3 PSI PSI
i CAUTION! ‘

cvlinder.

The load charts are with all the cylinders equally loaded. If the total weight of
the load is well within the lift limits of the system it is still possible to overload
at least one cylinder, depending on how the weight is distributed on each !

_—— -
_____________________________________________________________

NOTE

The pressures shown on the load charts are how much pressure it takes to
support the load. The actual pressure required to move the load will be higher.

Operation
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If the gauges read a higher pressure than expected, make another walk-around
inspection to make sure that the beam deflection is not excessive. This condition must
always be avoided.

Be certain that the load is not tied down. Verify, if possible, the weight of the load,
beam, and rigging.
Beams
Always be certain that beams used are of proper strength to carry the load to be
lifted and that the spacing of the lifting links, or other load attachments, is sufficient to
ensure proper and safe loadings within the capacity of the beams.

A qualified, professional engineer should verify all lifting beam load capacities
before making a lift. There is a lift beam program available at http://www.liftbeam.com you
can use. You must sign up and there are fees required to use the application. In addition,
when going to the lift beam site, there you will find a chart for hydraulic gantry hand
signals.

Header Plates
The centerline of the lifting beam must be kept directly over the centerline of
cylinders. If using a narrower beam than that for the header plates are designed, use
spacers on both sides of the beam to keep it centered on the header plates. Header plates
are designed to pivot which helps keep the load on the center line of the lifting unit when
the beam come slightly out of level.

Directional Valves for Lift/Lower & Propel

Electric shift valves for lift and lower or for propel option are mounted on a pedestal
on top of the hydraulic reservoir. Propel may be controlled by a manual valve mounted
on pedestal on the base top plate. These valves must not be used for a step. Electric shift
valves are spring loaded to the neutral position in case of power or valve failure. If a lifting
unit malfunctions, check these valves to make sure they are shifting properly. Each valve
is equipped with a manual override in the event one should quit working. They are also
equipped with an indicator light for each direction to show that they are being energized.

k2

Operation E-15



USER MANUAL LIFT SYSTEMS, INC.

Once the motors are running the system can now be raised and lowered. The
transmitter has a total of six buttons. There is a button for up for each jack, a button for
lower for each jack and there are two buttons for controlling both jacks at the same time,

one for up and one for down.

These are for
jack #1.

These are for
jack #2.

These are for
both jacks.

There are ae labels
on the side that
shows what
buttons are what.

Travel with the wireless works in the same fashion as with the tethered pendants,

refer to page E-2.

Operation E-17
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L Maintenance

Hydraulic Oil
Oil in a hydraulic system performs the dual function of lubrication and transmission
of power. Careful selection of oil should be made with the assistance of a reputable
supplier, helping to ensure the satisfactory operation and life of this system and its
components. Some factors important in selecting a good grade of hydraulic oil are:

e The oil must contain additives to insure high anti-wear characteristics.

e The oil must have proper viscosity to maintain sealing and lubricating qualities at the
expected operating temperature of the hydraulic system.

¢ The oil must have rust and oxidation inhibitors for satisfactory system operation.

The manufacturer recommends the use of Mobil DTE 24 or its equivalent.
Specifications for this oil are as follows.

HYDRAULIC OIL

LSI MILITARY EQUIVALENT SAE MANUFACTURER
SPECNO SPECNO LUBRICANTS GRADE
LU002 NOT TELLUS 32 10 SHELL AG
AVAILABLE
VITAM GF 32 10 ARAL AG
D.T.E. 25 10 MOBIL OIL AG
RANDO HD-A 10 TEXACO

Wheel Lubrication
The wheels on which this lift system moves are equipped with grease fittings on
the hub of each wheel and should be greased monthly. Bearings should be filled with a
good grade of EP (extreme pressure) grease.

To gain access to the grease fittings, the individual lifting units should be raised
with a forklift and blocked up to allow you to move, remove to service the wheels.

Caution! ;
' Care should be taken not to change the proper placement of any shims when |
' moving or removing the wheel. Wheels must be shimmed snugly in place. :

o T e e e ) s ) ), WD ] . A . Y oy W | - -
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from the black pipe coupling in the reservoir. Wash in suitable solvent. Blow out with air
from the inside out. When replacing the strainers, reverse the procedure above. Replace
old oil drained with new.
Hydraulic Filter
The hydraulic filter is in the top of the hydraulic reservoir. The filter housing is
equipped with a filter condition indicator. When the indicator reads 20 inches of vacuum
or more the filter should be replaced.

If there is a major failure of the pump, or other system components, the filter
element should be replaced, as well as cleaning all the oil in the system and inside the
reservoir.

e Pump the oil out of the reservoir into a suitable container.
e Wipe out the inside of the reservoir to remove all dirt.

e Pump oil back into the reservoir being sure to strain the oil through a 10-micron filter.

Operating temperatures

This system has a wide range of operating temperatures. However, for
temperatures below 32 degrees Fahrenheit (0 degrees Celsius) it is advisable to start the
system and let it run to circulate the oil, which will warm it up. For prolong cold temperature
usage a tank heater would be beneficial to keep the oil warm when the system is setting
idle. Temperatures reaching 0 degrees Fahrenheit (-18 degrees Celsius), operation is not
advisable unless the oil is designed to perform at these temperatures. Because of the
type of duty cycle of the system heat is not normally a factor. However, the oil should
never exceed 180 degrees Fahrenheit (82 degrees Celsius) which is where the oil can
start to break down.

System Maintenance

1. All hydraulic filters should be changed at least once a year.

2. Wheels and all bearings should be greased at least once a month with a good grade
of high-pressure grease. This includes the wheel bearings and the steerable wheel
mechanism thrust bearings if equipped.

3. Have a hydraulic oil sample tested once (general wear, metal and contaminated tests.)
If high water content is suspected (milk in color with low lubricity), ask for the Carl
Fischer method of water content tests.

4. Inspect hoses and gaskets for wear monthly and service as needed.

5. The cylinder manufacturer suggests that all cylinders be cycled once per week to keep
all seals lubricated.

6. Use the maintenance on page 50 to keep a record of maintenance preformed.
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Cylinder Packing Replacement Procedures

Lift system has used various cylinders from various suppliers over the years. This
is a task should not be attempted it at a job site. It is best to send the system back to the
factory where we are fully equipped to service the cylinders. In addition, we are also
equipped to load test the system when the re-sealing is complete. If you choose to take
the cylinders to someone other than Lift Systems for resealing, make sure they are
experienced with this type of cylinder and will stand behind the work they performed in
the event there are problems.

If you choose to attempt this task yourself, you will first need to contact the factory
for the replacement seals and information on the seal locations and procedures. You will
need the system model number and serial number. You may be asked to provide the
cylinder serial number.

Bleeding procedures for lifting units

All units have the air bled out of them at the factory before test and shipment and
should not need further bleeding once delivered. However, if air is somehow introduced
into the system, the following methods may be used to bleed the system. The more
current open cylinder gantries are equipped with bleeder screws in the rod seal glands
and the small rod of the cylinders. The most effective method used to bleed these is to
leave the cylinders retracted and apply very low pressure to the retract side of the cylinder
and hold it there. While the pressure is being applied, turn the screw on the large gland
counter-clockwise, just enough to where any air can escape from the screw and continue
to do so until you have a steady flow of oil. Continue to do this with each bleed screw.
This will eliminate most of the air; you may need to let the power unit set for a few hours
to let any air that has mixed with the oil in the reservoir settle out. Otherwise you will
pump the air right back into the cylinder. For any air that maybe trapped on the extend
side of the cylinder It will work its way out when the cylinder is cycled a few times.
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7. And then reattach the hose to here.

6. Remove this hose from here. This
is the extend port which varies from
machine to machine. On some
systems this port is on the left hand
side of the valve body. And the pilot
and test port are on the right side.

9. And reattach the hose to here.

8. Remove hose from here.
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Maintenance Chart

Date

Hour Meter Reading

Maintenance Performed

Service Performed By
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Problem: Not staging properly.
Causes Solutions
A. Warning! Severe side loading Very | A. Lower the load and reset properly.
dangerous! System is out of level,
runway track or floor could be settling.
B. Air in the cylinders B. Bleed cylinders
C. Cylinder has internal bypass. C. Reseal or replace cylinder.
Problem: Electric Motor stalls when under load.
Causes Solutions
A. Pressure set to high A. Pressure should be set to the
highest pressure stated on the load
chart.
B. Motor drawing too many amps due B. Use shorter or heavier gauge cord.
to a too long or too small of a cord.
Problem: Circuit breaker keeps tripping.
Causes Solutions
A. Too, long of cord A. Use shorter cord
B. Gauge of cord too small. B. Use heavier gauge cord.
C. Both units are plugged into the C. Make sure both units are on
same circuit. separate circuits
D. Pressure to high. D. Reset pressure.
Problem: Lift cylinder does not retract.
Causes Solutions
A. System pressure set too low. A. Adjust relief valve. Consult factory.
B. Ruptured hose. B. Check for oil leaking from hose and
replace.
C. Safety holding valve at base of C. Replace.
cylinder faulty.
D. Pilot line from retract line to Safety- | D. Replace pilot line.
holding valve is plugged/restricted.
E. Flow control is closed. E. Open flow control.
Maintenance F-11
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Testing a Cylinder for Bypass
There are two ways a cylinder can be checked for bypass the, first one listed below
is the easiest. In addition, someone who has knowledge of hydraulics and how cylinders
work should do this test. Done incorrectly, damage to the cylinder and injury may be
possible.

. Extend the cylinder an inch or two.

Disconnect the extend side of the twin line hose (this will be the male coupler on the base
or the female on the power unit) then cap and plug off and pilot line going to the counter
balance valve located on the bottom of the cylinder. On a self-contained system without
couplers cap and plug the line going to the extend port.

Take a marker and make a mark on the chrome of the cylinder at the wiper.
Try to retract the cylinder and hold it there for one minute.

Watch the cylinder while it is in retract mode, if it extends even slightly there is oil
bypassing the piston seals. The cylinder will need servicing. (However, a very small
amount could be acceptable so please consult factory to determine what is acceptable.
In addition, some brands of cylinders have cast iron piston rings, which will have some
bypass and these require a different test. See step number six. Please consult the factory
to determine which type you have.)

For cylinders with cast iron piston rings, you will need a flow meter that is good for ten to
twenty gallons a minute.

Connect the twin line hose to the power unit and the base.
Connect the flow meter into the retract line, (this will be the female coupler on the base
and the male coupler on the power unit) with the arrow pointing towards the power unit.

This will read the return flow while the cylinder is extending.

Extend the cylinder.

10.When the cylinder reaches the end of its stroke and its maximum pressure setting,

continue to hold it there and check the reading on the flow meter.

11.For the cylinders with cast iron piston rings, the reading should be no more than one

gallon per minute. For piston with soft seals, the reading should be zero.

12. Now change the flow meter over to the extend line and make sure the arrow is pointing

towards the power unit.

13. Retract the cylinder.
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Repair Section

Steel wheel and bearing replacement

1. ltems required
a. %" wrench
b. Dead blow hammer
c. Grease gun and multipurpose grease.
d. 9/16" Allen wrench for drain plug.

2. Since the 2020 and the 2033 models do not have wheels boxes, there is really
only one safe way to replace them. First the hydraulic oil must be drained from the
tank. It can either be pumped out or by using the drain plug.

To pump out the tank remove
| the filter assembly from the
tank.

Alternatively, the tank can be
drained by using the drain

plug.

3. Once the oil is removed lay the unit over onto its side with the wheels that are
going to be replace upward. Be sure to put some sort of cribbing under the cylinder
for support. You want to keep the top of the tank slightly raised so any remaining

oil will not seep out from around the lid.
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8. With the wheel lying on its side, and the damaged race on the bottom side, use a
brass bar to tap the race out of the wheel. It will be necessary to tap around the
entire diameter of the bearing; do not try tapping just in one location as this will
cause the race to become jammed.

Tap here when tapping new race
into the wheel.

The backside of bearing race.
Tap here to remove the race,

making sure to tap around full
diameter of the race when doing
S0.

9. The simplest way to install the new race is to press it in with a small hydraulic
press. Use a piece of round stock that is slightly smaller than the outer diameter of
the race so that the tapered surface is not damaged. Press the race in until it is
seated against the shoulder inside the wheel. If a press is not available, the race
can be tapped in with a soft faced hammer of some kind until it is flush with the
hub of the wheel, at this point use a piece of brass to tap the race in until it is
seated against the shoulder. Use caution not to damage the tapered surface.

10. Before inserting the new bearings, make sure, they have been packed with grease,
either by using a bearing packer or by hand. Make sure to leave a thick coat of
grease on the outer portion of the bearings. This will help hold the bearings in
place.

11. Take the wheel with the bearing and slide them in to the pocket. With the wheel in
the pocket, lift so that the bottom spacers can be slid in.
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Cylinder removal

1. ltems needed

AT T T@™me a0 T

Two (2) Pieces of #8 SAE male plug, Lift Systems # F131
One (1) piece of #4 SAE male plug, Lift System # F129
One (1) piece of #4 O-ring face cap Lift Systems # C51
One (1) piece of #4 O-ring face -plug Lift Systems # C52
One (1) piece of #6 O-ring face cap Lift Systems # C29
One (1) piece of #6 O-ring face plug Lift Systems # C33
Two (2) large wire ties

Two (2) 10” adjustable wrenches

External snap ring pliers for 1” pin

One (1) 3/4” socket with ratchet.

#3 Phillips screwdrivers.

2. Use the 1" external snap ring pliers to remove one of the snap rings from the
header plate pin, have someone hold the header plate, slid the pin out, and then

lift the

header plate off.

' |

Use snap ring pliers to
remove 1" snap ring. In
addition, slide pin out while
header plate is supported.

3. Because pressure could be built up inside the cylinder, loosen up the bieed screws
on the cylinder to help release that pressure. Use rags to wipe up the oil as it is
coming out around the screws.

Maintenance



USER MANUAL LIFT SYSTEMS, INC.

8. At the bottom of the cylinder disconnect the pilot line from the holding valve, cap
the fitting with a #6 O-ring face cap, and plug the hose with a #6 O-ring face plug.
Then disconnect the tee fitting from the holding valve, leaving the hoses attached
to the tee, and cap the fitting with a #6 O-ring face cap and plug the hose with a
#6 O-ring face plug.

Pilot line.

Holding valve.

9. Remove the small elbow fitting and plug the port with a #4 SAE male plug. Then
remove the larger elbow and plug the port with a #8 SAE male plug.

10. Starting with the upper cylinder clamp remove the 4 four 2" nuts and bolts.

11.Then remove the two bolts in the lower clamp and remove that half of the clamp.
— o . :

Then the two bolts
from this half of the
lower clamp and
remove that half of
the clamp.

Remove the bolts
from here.

12.Now remove the bolts at the bottom of the support arms and pull the support arms
up and out. Two different size bots have been used over the years the newest
models us a ¥’ bolt and the older models use a %" bolt. It may be necessary to
pry the ends of the arms upward to get them out.

i |— |
|

The arms may need
to be pried out of
here.

Remove bolts.

13.Make sure there is not any oil on the cylinder which could cause the sling to slip.
If there is, clean it off. Wrap the 14’ sling twice around the cylinder in a choker,
making sure it is tightly wrapped around the cylinder. The factory has an eye that
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Replacing the A-line Counter balance Valve

1. ltems required
a. 9/16” wrench
b. 1-1/8" wrench or 1-1/8” socket and ratchet.
c. Foot pound torque wrench.

2. Make sure the cylinder is fully retracted and not loaded. If it is not the cylinder will
retract on its own once the counter balance is removed and there will be no way
to control it.

Warning!
Do not ever remove the A-line counter balance valve with the cylinder extended
or in a loaded condition. It will retract on its own and cannot be stopped once
the counterbalance is removed.

Caution!
The cartridges need to be properly set at the factory. If not supplied by the
factory, the cartridge will not be properly adjusted and it may not hold the load.

__________________________________________________________________

- —

3. Using compressed air, blow any dirt or foreign particles out from the
counterbalance cartridge.

Use compressed air
to remove dirt from
around the cartridge.

4. Use a 1-1/8” wrench, turn cartridge counter clockwise to remove it. Pull the
cartridge out once it is completely unscrewed.

5. Occasionally the O-rings on the cartridge may roll off the cartridge during removal.
If this happens, make sure the O-rings are not left in the valve body.

At times, these O-rings
will roll off when removing
the cartridge.

6. Insert new cartridge and turn it clockwise to tighten until the cartridge is seated.
Then torque the cartridge to 30-35ftlbs.
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Disconnect the hose here and
plug hose and cap fitting.

5. Disconnect the hose.

Disconnect the hoses here and
plug hoses and cap fittings.

6. Use 5/16” socket and ratchet and remove the four hos reel mounting bolts.
Lift the reel off and set it on a bench.

7. Clamp the reel securely down on a workbench.
8. Puton a pair of work gloves, firmly grasp the hose, cut the wire ties, and slowly
let the reel take up the hose. When the end of the hose clears the rollers, hold

on to the drum of the reel and let it slowly, unwind until all the tension is off.

9. Unwrap the hose from the reel.

10.Using a 13/16” wrench disconnect the hose from the reel, plug hose and cap
fitting with #6 flat face O-ring cap and plug.

11.Using a 7/16” socket and ratchet remove the clamp. Then remove the hose.
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17.With the reel securely clamped to a bench, wrap all the hose around the reel.

18.With a firm grip, pull the hose so the reel turns with it. When the hose reaches
the end, let it slowly return. The first time doing this, the reel should stop before
all of the hose is taken up. Wrap the remaining hose around the reel and pull it
out again. The reel needs to be tight. However, if the reel stops before all the
hose is run out, then it is too tight. There should be one or two turns from that
point.

19.With the hose wrapped on the reel and the tension set, run the hose through
the rollers, leaving enough hose extended to go through the top plate of the
lifting unit. Tie the hose off to the reel as was done with when removing the old
reel.

20.Set reel back into lifting unit and bolt it back into place.

21.Attach the lower hoses of the lifting unit back on to the reel and tighten with a
wrench.

22.if there is enough hose still extended, attach it to the fitting at the top of the
cylinder. Do not tighten it until the wire ties have been cut loose. This will allow
any twists in the hose to relax, and the hose should remain straight. Then
tighten the hose.

23.1f there isn’t enough hose left extended, firmly grasp the hose and have
someone cut the wire ties. Pull the hose upward and attach it to the fitting.

24.Start power unit, retract the cylinder, and hold it until it comes up to full
pressure. At the same time have someone check for leaks. If leaks are found,
stop and repair them. Repeat until full pressure is achieved. Then fully extend
and retract the cylinder to verify the hose reel is working properly.
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Adjustment bolt. Loosen these four

For the proper tension there
should be approximately 3/8" of
slack on one side only.

5. When the proper tension is achieved, tighten the four bolts.

6. To replace the motor, first it may be necessary to run the drive to get the chain’s
master link in a position, which provides easy access.

7. See Step #2

8. Loosen up the four bolts and back off the adjustment bolt. In addition, remove the
master link in the chain so it can be removed.

9. Disconnect the hoses from the motor cap and plug the hoses and fittings with the
#6 flat face caps and plugs. Make sure to tag or mark them so they can be put
back in the correct locations.
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Replacing Bearings on Integral Drives

1. ltems Required

Allen wrench set.

%" wrench or socket.
Pliers

~o o0 OTp

Torque wrench

3/167 Allen driver for a ratchet.
3/8" Allen driver for ratchet.

2. The drive motor and mount will need to be removed, follow the instructions for
replacing the motor but do not take the motor out of the motor mount, remove the

mount with the motor in it.

3. With the drive motor removed, the mounting bolts for the drive box can be

accessed.

Drive box-mounting

4. Use a 3/8" hex driver to remove the bolts.

5. With the mounting bolts removed lift the unit up and off the drive box with a forklift.

Maintenance
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10.With the axle out it will be possible to slide the wheels and bearings off the axle.
There may be spacers between the wheels and bearings, keep track of where
those spacers go. If just replacing the bearings the locking collars can be left in
place.

11.Slide the new bearings, wheel, and spacers back onto the axle in the order they
came off. If the pillow block bearing was removed and/or replaced, do not tighten
the set screws until the bearing has been bolted down.

12.Set the axle back into the drive box, making sure the axle is centered and not
protruding past either end of the box.

13. Install the bearing caps making sure to put them in the same location as they came
out, snug the bolts with 3/16” Allen driver.

14.Torque the bearing cap bolts to 14ftibs dry or 11ftlbs oiled.
15.Replace end caps.

16.Roll drive box over so it is upright and install back into lifting unit. It may be
necessary to set the drive box on some blocks so it stays upright.

17.Set the unit back on to the drive box and install the mounting bolts.

18. Reinstall the drive motor as stated in the section for replacing the motor.
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5. Pull the pump off the mount, the pump will have a drive coupling on its shaft. Before
removing the coupling get a measurement from the pump to the end of the coupling
and write it down. When the coupling is installed on the new pump, it must be set
at the same dimension.

Be sure to get
this  dimension
before removing
the coupling.

6. Install the coupling onto the new pump, setting it at the same dimension as the old
one and tighten the set screw.

7. Before installing the pump, there is a rubber insert the goes between the coupling
on the pump and the coupling on the motor, make sure this insert is in place before
installing the pump.

8. Line up the coupling and insert the pump into the housing, then line the mounting
holes making sure the small port is up and install the bolts and tighten.

9. Remove the fittings from the old pump and install them into the new pump, these
are an O-ring type fitting and there is no need to use thread sealer.

10.1f using a shop vacuum turn it back on and attach the hoses to the fittings and
tighten.

11. If the tank was drained, refill the tank.
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Replacing or cleaning suction strainer

1. Items required

Pump with filters.

Large adjustable wrench or pipe wrench.

Pipe sealant.

15/16” wrench.

13/16” wrench.

Silicone sealant

Gasket material.

One (1) piece of #8 O-ring face cap Lift Systems # C30.
One (1) piece of #8 O-ring face plug Lift Systems # C34.
Three (3) piece of #6 O-ring face cap Lift Systems # C29.
Three (3) piece of #6 O-ring face plug Lift Systems # C33.
%" and 9/16" wrench.

SO TM@TM0e 0T

2. Using a 13/16” wrench disconnect the A, B and Pressure hose from the control
valve and cap and plug the hoses and fins.

T

Remove the A
and B lines from

/ here.

Remove the
pressure line
on this side.

Remove all
the lid bolts.

4. Ifthe oil is still usable pump it into a clean container but be sure to pump it through
a 10-micron filter, this will filter out any particles that may be present in the oil. If
the oil is not reusable then pump it into a waste container.
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Checking and Adjusting Operating Pressure

Normally the operating pressure does not require any adjusting. It is possible
over time because of age and wear it may need to be slightly adjusted. In addition, the
pressure should never be adjusted higher than the highest pressure called out on the load
charts, doing so the system could be over loaded, which could cause damage to the
system, injury, and/or death to personnel.

1. Iltems required
a. Standard Allen wrench set.
b. Small adjustable wrench.
2. Make sure the system does not have a load on it.
3. Start power unit.
4. With the system fully retracted, push and hold the retract button for that unit.

5. Read pressure on the gauge while the button is being held. The reading should be
the highest pressure stated on the load charts.

6. To adjust, loosen the jam nut on the relief cartridge and turn the adjustment screw
clockwise to increase and counter clockwise to decrease the pressure.

Adjustment screw.

Relief valve cartridge.
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8. Remove the bleed screws.

9. Using a heavy-duty chain wrench such as the 36 inch Rigid Model C36, turn the
desired gland counter clockwise. There could be as much as 1-5/8”" of thread
depending on the model of cylinder.

10.Due to the amount of press on the rod seals, once the threads are clear of each
other the gland may not simply lift off.

11.Continue turning the gland, putting some upward force on it at the same time. This
may help slide the gland upward and off the rod or sleeve.

12.If the gland will not slide off, use a soft face dead blow hammer and tap on the
bottom edge of the gland, working the hammer around the full diameter of the
gland.

Tap under here with a dead
blow hammer to work the
gland off.

13. With the gland off, remove old seals and thoroughly clean the gland with a cleaning
solvent.

14.Inspect the gland for any rust that may have formed in the seal grooves and
threads. Use a die grinder with a small wire wheel to clean off the rust.

15.Closely inspect the threads. If any rough spots are found, use the wire wheel to
smooth them out. A rough spot in the threads could cause the gland to become
stuck so tightly that it will have to be cut off.
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y 4 .
/ / Grasp seal here and gently pull

inward so the seal will fit into the
gland.

S\

-~

19. Install the Poliak seal making sure the flat surface of the poly is up towards the top
of the gland.

Rod seal, the loader goes in first
with the rod seal on top of it.

_— - SV g

; PolyPak seal, make sure “n;
— the flat side is up.

20.Before the wear band can be installed it will need to be cut to length. There should
be 1/16” gap between the ends of the wear band when is installed properly.

21.Install the wiper.
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Tap around the top with a
dead blow hammer to get
gland started onto the sleeve.

28.0nce the gland is dow on the sleeve and the seals are past the end of the gland
take the chain wrench and turn the gland. At the same time, apply some downward

pressure. The gland should slide down, settling into the sleeve into which it
threads.

29. Carefully turn the gland until it starts to thread itself in. Continue turning the gland

until it is fully threaded down and the shoulders of the gland and sleeve make
contact.

The gland and sieeve
need to make contact.

30.When complete, reinstall the bleed screws, fittings and reconnect the hose.
31. Start the power and put the unit into retract. Check for leaks.

32.Slowly extend the cylinder and have someone open the bleed screws to remove
any air in the cylinder.

Maintenance F-45



USER MANUAL LIFT SYSTEMS, INC.

8. If the gland will not slide off, use a soft face dead blow hammer and tap on the
bottom edge of the gland, working the hammer around the full diameter of the
gland.

9. With the small gland removed, the rod can be pulled out. However, it will be
necessary to support the end of the rod to keep it level with the rest of the cylinder.
An overhead crane or a jib works well for this.

10.Before the rod is completely removed, it is advised to catch the piston end either
with a sling or by placing something under it that is soft enough not to damage the
piston.

Catch the rod in this area
to avoid damaged.

Support this end to keep
the rod level with the
rest of the cylinder.

11.Repeat steps 6, 7, and 8 with the remaining sections. Make sure to place the rods
and sleeves on something such as wood that will not scratch or damage them.

12. Starting with the barrel, thoroughly clean the inside with a cleaning solvent.
13. Thoroughly inspect the inner diameter of the barrel for damage or scratches. Small
cosmetic scratches that cannot be felt are the result of normal wear. If any

scratches that can be felt are found, the barrel will need to be honed.

14. Check the threads for any roughness. If roughness is found, use a die grinder with
a wire wheel to smooth it out.(Use wire wheels only)

15.Clean up all dust particles created by the wire wheel.

16.Cover the end of the barrel to prevent damage and to keep it clean.
17.Remove old seals from the sleeves and rod, one at a time.

18. Thoroughly clean the sleeves, inside and out, with a cleaning solvent.

19.When one is thoroughly cleaned, inspect the inner diameter for scratches as with
the barrel. Check the condition of the threads as was done with the barrel.

20.Inspect outside for chrome damage. Check for pitting, flaking, dents, and
scratches. Cosmetic scratches are normal from wear and are acceptable. If there
is any other damage, the item will need to be stripped, repaired, and re-chromed.

21.Continue until all sleeves and rods are cleaned and inspected.
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31.Before the piston buffer seal can be inst;IIed, it must be heated in an oven at 450
degrees for 20 mmutgs’. A pizza oven works well for this.

o, el v

1 | .-

32.Working quickly, while the seal is -stili_hot, slip it over the piston and into the groove
on top of the loader.

33.Using compressed air, blow cool air on the seal, working around the full diameter
of the seal. This will cool and shrink the seal into the groove. The seal should be
tight and it should not move or spin in the groove.
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37.Place the wear ring in the groove and check the length; there should be 1/16” gap
between the ends. The ends of the wear ring must be chamfered as shown.

Make sure the ends of the
wear rings are chamfered.

shown.

2 W : 5
39.Place the wear ring material in the grooves and hold them in place by using zip
ties. It will take 30 to 60 minutes for the adhesive to d

40.Prep the remaining pistons by foIIowing the above steps.

41. After the pistons are complete then the glands can be prepped.
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Rod seal, the loader goes in first
with the rod seal on top of it.

_-.._ PolyPak seal- make sure | X
the flat side is up. &

45.Before the wear band can be installed it will need to be cut to length. There should
be 1/16" gap between the ends of the wear band when it is installed.

46. Install the wiper.

47.Prep the rest of the glands in the same manner as above.

48.Take the barrel and coat the first six inches of the inner diameter of the barrel with
a heavy oil.
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51.The factory has special compression rings for compressing the seals so that the
sleeve can be inserted into its mating part. This ensures that damage does not
occur to the seals or to the threads of the mating part. It is advisable to create a
similar device.

52.Slowly and carefully push the sleeve into its mating part.

Maintenance F-55



USER MANUAL LIFT SYSTEMS, INC.

55.When the end of the sleeve makes contact with the first rod seal, the gland will
become tight. Using a dead blow hammer, tap the top of the gland to work it onto
the sleeve. Do not use a steel hammer.

56.0nce the gland is past the end of the sleeve use a dead blow hammer and
something such as a piece of nylon to drive the gland down the sleeve. Do not
use steel.

57.As the gland reaches its mating part, stop before it makes any contact. Check the
level of the sleeve to ensure it is level with its mating part. The two parts have to
be level with each other in order for the gland to be threaded in.

58.Put heavy oil on the outer seals of the gland and anti-seize on the threads.

59. Carefully tap the gland into its mating part, stopping just before the threads of both
parts make contact.

60. Using the chain wrench, sIowatur the gland clockwise, simultaneously applying
a small amount pressure towards the mating part until the threads are engaged.

61.Continue slowly turning the gland until it is fully seated.

62.Repeat steps 48 through 60 with the remaining sleeves and rods.

Maintenance F-57
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Level-Lift System

The unique design of the Level-Lift system puts accurate information
instantly at the operator's fingertips. The sensor(s) will transfer information
on the horizontal level of the load directly to the readout. Load corrections
can be made immediately, front to back, as well as side to side.

The Level-Lift system consists of three (3) main components packaged
in a handsome carrying case for easy storage and mobility. The interior of
the case is custom fit to the Level-Lift components giving durable and safe
transport from job to job. All components are calibrated and tested at the
factory.

For set-up, calibrations, and use of the Level-Lift system, please refer
to the instruction manual provided in each carrying case.

Propels

Lift Systems offers three propel options, Cylinder type, Pin on
hydrostatic drive, and Integral. Follow the instructions for the specific propel
option with which your lifting units are equipped.

Warning!
Never propel with a load that is raised more than is required for clearance. The
higher the load the less stable the system.

Using the Propels
1) Cylinder type.

a) Pin the cylinder onto the two ears located just below the quick couplers
using the 7/8" x 6-1/2 hitch pin supplied.

b) Using the 7/8" and 4 1/2" hitch pin connect the propel shoe to the rod of
the cylinder. The runners of the shoe should sit on the center rail of the track.

c) Connect the hoses of the cylinder to the right hand couplers on the base.

Options G-1
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Integral Drives

As with the pin on drive you must also shift the selector to Propel.
However, for free-wheeling there is an additional valve that must be shifted
to free wheel the drive when lifting or lowering the load.

Side Shifts
Lift Systems offers four types of side shifts or “Trolley” systems.
1) Cylinder type with slider pad dolly.
2) Cylinder type with wheeled dolly.
3) Continuous Hydrostatic drive with wheeled dolly.
4) Continuous chain drive with wheeled dolly.

If you order a side shift system instructions specific to that system will be
included at the end of this section.

Side shift or “Trolley” systems allow safe movement of the load latitudinally,
or perpendicular to the direction of movement of the lifting units. Due to stability
and capacity factors, the capacity of the system is de-rated by a minimum of 40%
when using side shift systems. As with all other phases of the lift plan, a
professional engineer should be consulted regarding the use of side shifts or
“Trolleys”.

Warning!
Always move slowly and smoothly when using side shift or “Trolley” systems.
The inertia of a rapidly moving load may exceed the stability of the lifting units
causing loss of the load and possible injury or death to personnel.

Warning!
The header beam should never be more than '%” of level over a 20ft. span.

Options G-3
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1. DV86 Control Valve
2. MGO05 Pressure Gauge
3. RV029 Relief Valve (set at 1800psi)
4. MVP100 Sub plate
5. FCV34 Flow Control, control retract speed
6. HF22 Return Filter(FE24 Replacement element)
7. FB0O2 Filler Breather (older systems)
a. FB11 Filler Breather on newer systems.
8. MG36 Dirty filter gauge

PARTS H-3
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1. FCV20 Needle valve for speed control on drive option

2. ST12 Suction strainer
3. MGO1 oil level gauge

4. HM22 Drive motor

PARTS H-5
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-

. PRP09 Hub
2. W02 Press on tire
MP188 Ratchet jack

w

T ==
p

P63 Pump
HR11 Hose reel

K =

PARTS H-7
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1. MJREMO1 CONTROL BOX (This box is used on 110/220volt

systems.)

2. S50
3. ME251
4. MEG640

5. ME641

ON/OFF SWITCH
PENDANT CONNECTOR
CORD

PLUG

PARTS

H-9
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When ordering cylinder seals, you must have the cylinder serial number, over time the part

numbers for the seals may have changed.

Cylinder model and
serial numbers are
stamped on this
surface.

PARTS
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MSDS

MATERIAL SAFETY DATA SHEET

RILCO
RILCO Premium AW Hydraulic Oil (all grades)
Date of Preparation: March 23, 2013

SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: RILCO Premium AW (all grades)
Chemical Family: Blend

Manufactured for. RILCO Oil Company, Inc.
1320 1st St
Rock Island, IL 61201

EMERGENCY TELEPHONE NUMBERS:
RILCO Oil Company, Inc. (309) 788-5631 Normal Business Hours
(800) 779-6456 After Business Hours

SECTION 2: COMPOSITION/INFORMATION AND INGREDIENTS

Chemical Ingredient
Base Lubricating Oil 95-99%
Proprietary Additives 1-5%

SECTION 3: HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: Oil mist, if generated.

HMIS Hazard Rating
H1
F1
RO

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance with OSHA 29 CFR

1910.1200 and determined not to be hazardous.

Potential Health Effects:

Inhalation: Vapor pressure is very low. Vapor inhalation under ambient conditions is normally not a problem.

Eye Contact: Expected to be minor eye irritant.

Skin Contact: Repeated or prolonged skin contact may cause dermatitis.
Ingestion: Not expected to be acutely toxic.

Chronic: None known.

MSDS RILCO Premium AW Hydraulic Oil

MSDS
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SECTION 10: STABILITY AND REACTIVITY

Stability. Stable under normal temperatures and pressures.
Conditions to Avoid: None known
Materials to Avoid: Strong oxidizing agents.

SECTION 11: TOXICOLOGICAL INFORMATION

Oral Toxicity (rats): Practically non-toxic (LD50: greater than 2000 mg/kg.)

Dermal Toxicity (rabbits): Practically non-toxic (LD50: greater than 2000 mg/kg.)

Inhalation Toxicity (rats): Practically non-toxic (LC50: greater than 5 mg/l).

Eye Irritation (rabbits): Practically non-irritating. (Draize score: greater than 6 but 15 or less.)

Skin Irritation (rabbits): Practically non-irritating. (Primary Irritation Index: greater than 0.5 but less than 3.)

SECTION 12: ECOLOGICAL INFORMATION

Ecotoxicity: No data available.

SECTION 13: DISPOSAL CONSIDERATIONS

Regulatory Information: All disposals must comply with federal, state and local requirements.

SECTION 14: TRANSPORTATION INFORMATION

U.S. Department of Transportation (DOT)
Highway/Rail (Bulk): Not Regulated
Highway/Rail (Non-Bulk): Not Regulated

SECTION 15: REGULATORY INFORMATION

TSCA: This material is in compliance with the Toxic Substances control Act (15 USC 2601-2629) and is listed in
the TSCA Inventory.

Hazard Categories for SARA 311/312 Reporting:
Health Immediate (Acute) No
Health Delayed (Chronic) No
Physical Fire No
Physical Sudden Release of Pressure No
Physical Reactive No
Physical Nuisance Mist/Dust Only No

01=SARA 313 11=NJRTK 21=TSCA Sect 5(a)(2) 02=MASS RTK
12=CERCLA 3024 22=TSCA Sect 6 03=NTP Carcinogen
13=MN RTK 23=TSCA Sect 12 (b)

MSDS RILCO Premium AW Hydraulic Qil
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Shell Gadus $3 v220C 2

MSDS# 18078

Version 1.3

Effective Date 02/05/2014

Material Safety Data Sheet According to OSHA IHazard Communication Standar;iéfglezg

1. MATERIAL AND COMPANY IDENTIFICATION

Material Name . Shell Gadus S3 V220C 2
Product Code . 001D8425
Uses : Automotive and industrial grease.
Manufacturer/Supplier : SOPUS Products
PO BOX 4427
Houston, TX 77210-4427
USA
SDS Request . B877-276-7285
Emergency Telephone Number
Spill Information . 877-242-7400
Health Information : 877-504-9351

2. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical ldentity CAS No. B Concentration

Asphalt, fumes 8052-42-4 1.00 - 5.00 %

A lubricating grease consisting of highly-refined mineral oil and additives.
The highly refined mineral oil contains <3% (w/w) DMSO-extract, according to IP346.

3. HAZARDS IDENTIFICATION

Emergency Overview
Appearance and Odour :  Red. Semi-solid at ambient lemperature. Slight hydrocarbon.
Health Hazards . High-pressure injection under the skin may cause serious
damage including local necrosis.
Safety Hazards : Not classified as flammable but will burn.
Environmental Hazards : Harmful to aquatic organisms, may cause long-term adverse
effects in the aquatic environment.

Health Hazards . Not expected to be a health hazard when used under normal
conditions.

Health Hazards

Inhalation Under normal conditions of use, this is not expected to be a

primary route of exposure.
Skin Contact : Prolonged or repeated skin contact without proper cleaning can
clog the pores of the skin resulting in disorders such as oil

acnef/folliculitis.

Eye Contact . May cause slight irritation to eyes.
Ingestion . Low toxicity if swallowed.
Other Information . High-pressure injection under the skin may cause serious

damage including local necrosis. Used grease may contain
harmful impurities.

MSDS
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Material Safety Data Sheet

Flammability or
Explosion limits

Auto ignition temperature
Specific Hazards

Suitable Extinguishing
Media

Unsuitable Extinguishing
Media

Protective Equipment for
Firefighters

LIFT SYSTEMS, INC.

Shell Gadus $3 V220C 2

MSDS# 18078

Version 1.3

Effeclive Date 02/05/2014

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

> 320 °C /608 °F

Hazardous combustion products may include: A complex
mixture of airborne solid and liquid particulates and gases
(smoke). Carbon monoxide may be evolved if incomplete
combustion occurs. Unidentified organic and inorganic
compounds.

Foam, water spray or fog. Dry chemical powder, carbon
dioxide, sand or earth may be used for small fires only.
Do not use water in a jet.

Proper protective equipment including breathing apparatus
must be worn when approaching a fire in a confined space.

6. ACCIDENTAL RELEASE MEASURES

Avoid contact with spilled or released material. For guidance on selection of personal protective
equipment see Chapter 8 of this Material Safety Data Sheet. See Chapter 13 for information on
disposal. Observe the relevant local and international regulations.

Protective measures

Clean Up Methods

Avoid contact with skin and eyes. Use appropriate containment
to avoid environmental contamination. Prevent from spreading
or entering drains, ditches or rivers by using sand, earth, or
other appropriate barriers.

Shovel into a suitable clearly marked container for disposal or
reclamation in accordance with local regulations.

7. HANDLING AND STORAGE

General Precautions

Handling

Storage

Recommended Materials

Unsuitable Materials
Additional Information

Use local exhaust ventilation if there is risk of inhalation of
vapours, misls or aerosols. Use the information in this data
sheet as input to a risk assessment of local circumstances to
help determine appropriate controls for safe handling, storage
and disposal of this material.

Avoid prolonged or repeated contact with skin. Avoid inhaling
vapour and/or mists. When handling product in drums, safety
footwear should be worn and proper handling equipment
should be used. Properly dispose of any contaminated rags or
cleaning materials in order to prevent fires.

Keep container tightly closed and in a cool, well-ventilated
place. Use properly labelled and closeable containers. Store at
ambient temperature.

For containers or container linings, use mild steel or high
density polyethylene.

PVC.

Polyethylene containers should not be exposed to high
temperatures because of possible risk of distortion.

MSDS
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Material Safety Data Sheet

Hand Protection

Eye Protectlon
Protective Clothing

Monitoring Methods

LIFT SYSTEMS, INC.

Shell Gadus S3 vV220C 2

MSDSit 18078

Version 1.3

Effective Date 02/05/2014

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

Check with respiratory protective equipment suppliers. Where
air-filtering respirators are suitable, select an appropriate
combination of mask and filter. Select a filter suitable for
combined particulate/organic gases and vapours [boiling point
>65°C(149 °F)].

Where hand contact with the product may occur the use of
gloves approved to relevant standards (e.g. Europe: EN374,
US: F739) made from the following materials may provide
suitable chemical protection: PVC, neoprene or nitrile rubber
gloves. Suitability and durability of a glove is dependent on
usage, e.g. frequency and duration of contact, chemical
resistance of glove material, dexterity. Always seek advice
from glove suppliers. Contaminated gloves should be replaced.
Personal hygiene is a key element of effective hand care.
Gloves must only be worn on clean hands. After using gloves,
hands shoutd be washed and dried thoroughly. Application of a
non-perfumed moisturizer is recommended.

For continuous contact we recommend gloves with
breakthrough time of more than 240 minutes with preference
for > 480 minutes where suitable gloves can be identified. For
short-term/splash protection we recommend the same, but
recognise that suitable gloves offering this level of protection
may not be available and in this case a lower breakthrough
time may be acceptable so long as appropriate maintenance
and replacement regimes are followed. Glove thickness is not
a good predictor of glove resistance to a chemical as it is
dependent on the exact composition of the glove malerial.
Glove thickness should be typically greater than 0.35 mm
depending on the glove make and model.

Wear safety glasses or full face shield if splashes are likely to
oceur.

Skin protection not ordinarily required beyond standard issue
work clothes.

Monitoring of the concentration of substances in the breathing
zone of workers or in the general workplace may be required to
confirm compliance with an OEL and adequacy of exposure
controls. For some substances biological monitoring may also
be appropriate. Validated exposure measurement methods
should be applied by a competent person and samples
analysed by an accredited laboratory. Examples of sources of
recommended exposure measurement methods are given
below or contact the supplier. Further national methods may be
available.

National Institute of Occupational Safety and Health (NIOSH),
USA: Manual of Analytical Methods http://iwww.cdc.gov/niosh/
Occupational Safety and Health Administration (OSHA), USA:
Sampling and Analylical Methods http://www.osha.gov/
Health and Safety Executive (HSE), UK: Methods for the
Determination of Hazardous Substances
http:/fwww.hse.gov.uk/

MSDS
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Material Safety Data Sheet

Acute Oral Toxicity
Acute Dermal Toxicity
Acute Inhalatlon Toxicity

Skin Irritation

Eye Irritation
Respiratory Irritation
Sensitisation

Repeated Dose Toxicity
Mutagenicity
Carclnogenlcity

Material

Highly refined mineral oil
(IP346 <3%)

Highly refined mineral oil
(IP346 <3%) ;
Highly refined mineral oil
(IP346 <3%)

Reproductive and
Developmental Toxicity
Additional Information

: | Carcinogenicity Classification

LIFT SYSTEMS, INC.

Shell Gadus S3 V220C 2
MSDS# 18078

Version 1.3

Effeclive Date 02/05/2014

According to OSHA Hazard Communication Standard, 29 CFR
1910.1200

Unless indicated otherwise, the data presented is
representative of the product as a whole, rather than for
individual component(s).

Expected to be of low toxicity: LD50 > 5000 mg/kg , Rat
Expected to be of low toxicity: LD50 > 5000 mg/kg , Rabbit
Not considered to be an inhalation hazard under normal
conditions of use.

Expected to be slightly irritating. Prolonged or repeated skin
contact without proper cleaning can clog the pores of the skin
resulting in disorders such as oil acneffolliculitis.

Expected to be slightly irritating.

Inhalation of vapours or mists may cause irritation.

Not expected to be a skin sensitiser.

Not expected to be a hazard.

Not considered a mutagenic hazard.

Not expected to be carcinogenic. Product contains mineral oils
of types shown to be non-carcinogenic in animal skin-painting
studies. Highly refined mineral oils are not classified as
carcinogenic by the International Agency for Research on
Cancer (IARC).

ACGIH Group Ad: Not classifiable as a human carcinogen.
JARC 3: Not classifiable as to carcinogenicity to humans.

GHS / CLP: No carcinogenicity classification

Not expected to be a hazard.

Used grease may contain harmful impurities that have
accumulated during use. The concentration of such harmful
impurities will depend on use and they may present risks to
health and the environment on disposal. ALL used grease
should be handied with caution and skin contact avoided as far
as possible. High pressure injection of product into the skin
may lead to local necrosis if the product is not surgically
removed.

12.

ECOLOGICAL INFORMATION

Ecotoxicological data have not been determined specifically for this product. Information given is
based on a knowledge of the components and the ecotoxicology of similar products. Unless
indicated otherwise, the data presented is representative of the product as a whole, rather than

for individual component(s).

Acute Toxicity

Poorly soluble mixture. May cause physical fouling of aquatic
organisms. Expected to be harmful: LL/EL/IL60 10-100 mg/l (to
aquatic organisms) LL/EL50 expressed as the nominal amount

MSDS
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Shell Gadus S3 V220C 2
MSDS# 18078

Version 1.3

Effective Date 02/056/2014

Material Safety Data Sheet According to OSHA Hazard Communlcation Slandarféfg%l;l;

Federal Regulatory Status

Notification Status

EINECS All components listed or
polymer exempt.

TSCA All components listed.

DSL All components listed.

Comprehensive Environmental Release, Compensation & Liability Act (CERCLA)
Shell Gadus S3 V220C 2 () Reportable quantity: 37 Ibs
Zinc compounds, NOS (25103-54-2)
Asphalt, fumes (8052-42-4) Reportable quantity: 100 ibs

Shell classifies this material as an "oil" under the CERCLA Petroleum Exclusion, therefore
releases to the environment are not reportable under CERCLA.

The components with RQs are given for information. Under Section 311 of the Clean Water Act
(CWA\) this material is considered an oil. As such, spills into surface waters must be reported to
the National Response Center at (800) 424-8802.

SARA Hazard Categories (311/312)
No SARA 311/312 Hazards.

SARA Toxlc Release Inventory (TRI) (313)
Zinc compounds, NOS (25103-54-2) 2.70%

State Regulatory Status
California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)

This material does not contain any chemicals known to the State of California to cause cancer, birth
defects or other reproductive harm.

New Jersey Right-To-Know Chemical List
Zinc compounds, NOS (26103-64-2) 2.70%

Listed.
Asphalt, fumes (8052-42-4) 2.00% Listed.

MSDS [-13
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FORMS

Pre-Lift Planning Checklist

Project Data

Project:

Project Number:

Client/Owner:

Date of Lift:

Location of Lift:

Maximum calculated load per
| gantry leg:

Gantry Data

Description of Lift:

Gantry model:

Number of Gantry legs used:

Serial number:

Lift Type

Manufacturer:

Number of stages:

Straight Up and Down:

Gantry weight:

Straight Up and Down with travel:

Stand up and Lay over:

Gantry is:

Straight up and down w/ Side shifting:

Multiple beam lifts:

Externally propelled:

Self propelled:

Load on top of header beams:

Combination lifts:

Gantry support surface:

Other:

Cancrete floor on grade:

Lifted Load Data

Elevated floor:

Hardwood timber mats:

Description:

Softwood timber mats:

Crib stack:

Weight

Soil:

How was weight determined:

Other:

Weight was determined by whom:

Load center of Gravity is:

Have calculated bearing pressures been

checked against allowable pressures on

bearing surfaces? O Yes|O NO

Gantry system configuration:

centered Gantry will begin lift in what stage:
Off-centered: Gantry will finish lift in what stage:
Any special hifting devices:
Lifting component data v .
Component | Capacity Deadweight Header beam span.
Link Links Loading point(s).
Header
beams = "
STngs Rated capacity per gantry leg:
Shackles
Special -
lifting Maximum calculated load per
devices gantry leg as percent of rated
capacity:
[ Total calculated load: ]
Prepared by: Date:
Lift Planner Signoff: Date:
Project Manager Signoff: Date:

Forms

J-1



USER MANUAL

LIFT SYSTEMS, INC.

Open Cylinder Gantry Anhnual Inspection Checklist

DwnerfUser-

Model &

Serial #

| Service Status:

Technician:

Status: - = Satisfactory X = Deficiency R = Recommendation NI = Does not Apply
ltem No Item Status tem No Item Status
Historical Data Right Hand Power Unit
1 Current Annual Inspection 38 Tagged with weight & capacity
el Pdaintenance Records 29 Leaks
| 3 RepairfModification Recordz 40 Prezsure Settings
4 Load Test Reports 41 Controls Identificd
1 Other 42 Inztrumentz/Gauges
43 ‘Weldz
B Sheet Metal 44 Hydraulic Oil Leaks
7 Guards! Covers 47 Decals
] Houzekeeping 46 Load Charts
) EafetydWarning Decalz 47 Performance
10 Corrosion 48 Exhauzt System
M Hydraulic Qil Leakz 49 Belt!Hoses
12 Hoursz {11 Guard=/Covers
13 Other 51 Coolant
Left Hand Power Unit 52 Engine Oil
14 Tagged with weight & capacity 53 Air Filter
15 Leakz R4 il Filter
16 Preszure Settings 55 Fuel Filter
7 Controls ldentified RE Engine Mountz
18 Instruments{Gauges 57 Hydraulic Filterz
19 ‘welds 1] Couplers
20 Hydraulic Oil Leaks jat:] Electrical Components
1 Dacalz &0 Electrical Connectors
|22 Load Chartz Bi Qther
23 Performance Base #1
24 Exhaust System B2 Tagged with weight & capacity
25 BelttHoses B3 Cylinder Leaks
25 Guards!Coverz B4 Cylinder Seals
|27 Coolant 533} ‘Welds
28 Engine Qi {5 Hozes
t29 Air Filter BT Selector Yalve
a0 Qil Filter 62 Hydraulic Leaks
i31 Fuel Filter E9 Level and Plumb
32 Engine Mounts 0 Counter Balance Settings
33 Hydraulic Filters 1 Eafety Relief Settings
34 Couplerz 72 Diecalz
35 Electrical Components 3 Header Plates
36 Electrical Connectors T4 Header Pinz
ar Other Th Wheel Bearings Greazed
76 Couplers
T Other

Forms
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OwnerlUser: Model #
[ " NoloadFunctionTest I
utena: etract ravel: jde 1k
Load Test
Stage Rated Capacity Test Weight *% of Rated Capacity
| First Stage
. Second Stage
| Third Stage
| Fourth Stage
PASS | ratas [FalL | EXPLAMATION:

Mo Load Function Test

| Extend: Side Shift:

Load Test
Stage Rated Capacity Test Weight % of Rated Capacity
| First Stage
| Second Stage
| Third Stage
Fourth Stage
[PASE [miea [FAIL [EXPLANATION:

' Deficiency/ Recommendation Report

| Diate: | CwnertUser: [ Unit:

D = Deficiency R = Recommendation

Forms
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OwnertUser: Model Serial #

Siquaturs af Raprarantative mnca

Ezplanation

in compliance.

Document is NOT YALID unless signed by BOTH “Technician” and "Representative™ below

Technician: Company Representative:

Forms

J-7



