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INTRODUCTION

Do not operate this aerial device until
you have read and thoroughly
understand this manual, the
accompanying Association of
Equipment Manufacturers “SAFETY
MANUAL FOR OPERATING AND
MAINTENANCE PERSONNEL”, all
decals on the aerial device and you
have been properly trained by an
experienced, qualified aerial device
operator. The information in these
manuals is a guide to assist qualified
personnel in safe operation and
maintenance of this aerial device and is
not a substitute for training, experience
and common sense.

If there is a question on application
and/or operation, contact the Product
Safety and Reliability Department at
Elliott EQuipment Company. If an Elliott
Aerial device is involved in a personal
injury or property damage incident notify
the Product Safety and Reliability
Department as soon as possible. Have
the model and serial number and details
of the incident recorded prior to the
factory.

Elliott EQuipment Company
4427 South 76™ Circle
Omaha, NE 68127-1806
Ph. 402-592-4500 FAX 402-592-4553
e-mail info@elliottequip.com
www.elliottequip.com

/1" DANGER
Always refer to ANSI/SIA A92.2
standards for safe operation, inspection
and maintenance of this aerial device.
Federal, state and local laws, rules and
regulations along with safety codes and
insurance requirements take
precedence over any information in this
manual.
See the OSHA 1926.1400 regulation for
correct, safe operation near power lines,
hand signals and personnel qualification
requirements.

READ, UNDERSTAND AND FOLLOW
ALL SAFETY LABELS
BEWARE OF OVERHEAD POWER
LINES
UNDERSTAND AND NEVER
ATTEMPT EXCEEDING AERIAL
DEVICE LOAD CHARTS
NEVER EXCEED PLATFORM
CAPACITY AND AREAS OF
OPERATION

This manual must be retained with this
boom truck for use by subsequent
operating personnel.


mailto:info@elliottequip.com
http://www.elliottequip.com/
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[ELLIOTT]

Eai*W®BaT CombarlT

ELLIOTT EGLURFMENT CONP ANY
WARRANTY

Subject o the iBfms and condiions of fhis wamanty, EWott Equpment Compary ("EllolT) hereby wanmamis al equipment
manufactured by ERott “Equipment”) to be free from defects In maderal and workmanship for a pesiod of one year. There ame no
express or Impled wamanties, iIncludng e wamanty of meschaniability and finess Tor 3 parficular purpose, COVering component
pabmmmtsmul‘aﬂmﬂummwmemmmﬂm

AF Equipment shall have a Imiizd one-year warmanty ["one-year wamanty”), effiective from the date that the Equipment is shipped
from Elliott and subject io the terms and condiions contained hereln, Sliolt's soie ohligabion under ihe one-year wamanty shail be
the replacement of the defective part(s), but speclicaly exchutes paint. This one-year warmanty |5 lImited to the oaginal purchaser of
equipment from et or fom an authorzed Ellod distribator only and Is nat transferable o any other parson or entty.

lnaﬂ:ltll:nbMMm.memmmMMMamMmmmmmd
shipment fom Elllott: Subframe, Turmets and Stuchural Components of 3l steel booms (Hfetime warranty™). ENotts soie obiigation
mmmmmmummm;mmnmamw«mmmm This
ifetime wammanty for structural components excludes Mydraulic and esectnical componants, bed and Dody COMPONENts, chassts, |Ibs,
outiggers and platform. This Ifetime wamanty also specifically excutes any olher pars or Compomnants, Inciuding without mitation
soals, gaskels, Mydraull: components and exteror coatings. ANl epiacement parts are original equipment parts froem Elliott. In the
event ownership of the Egquipment Is transfemed b a parson or entity other than the original purchasar of the Equipment, the etime
wamanty shall terminate.

The iifetime warranty and one-year wamanty 35 cef forth harzin apply only to Equipment shipped from ERoét after fanuary 1, 2012

EXCLUSIONS: Mo wamanty claimes shall be valld uniess Elics! s notified |n writing of the dafect within 3 reasonabie time foliowing
s discovery. The one-year wamanty and IHefime warmanty are walld only i an annual service Inspeclion Is performed and
documeniad by an authortzed Elilott distributor. The on mmlmmm:mmﬂmﬁhm
mtmu‘mutmmﬂursammmunasmmm damage durng shigment, acoident,

fallure i perform routine mainenance, overoading o misuse, INCudNg without Bmiaton, an operators falure to foliow the
Instructions issued with e equipment  The one-year wamanty and Betime wamanty are vold I any modifications are mads to the
Equipment.

ENott resarves the Aght o make changes In design of construction of s equipment at any Sme withoul cbligating Rxell to make
such changes on equipment previously manufaciured.

LIMITATION OF UABILITY. ELUOTTS LIABILMTY FOR ANY LOSSES AND DAMAGES RESULTING FROM ANY CAUSE
WHATSDEVER, INCLUDING WITHOUT LIMITATION, ELLIOTTS NEGLIGENMCE OR FROM DAMAGED OR DEFECTIVE
EQUIPMENT, IRRESPECTIVE OF WHETHER SUCH DEFECTS ARE DISCOVERABLE OR LATENT, SHALL IN NO EVENT
EXCEED THE PURCHASE PRICE OF THE PARTICULAR EQUIPMENT TO WHICH LOS53ES DR DAMAGES ARE CLAIMED, OR
AT THE ELECTION OF BELLICTT, THE REPAIR OR REPLACEMENT OF THE DEFECTIVE EQUIPMENT. IN MO EVENT SHALL
ELLIOTT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR COMSEQUENTIAL DAMAGES INCLUDING WITHOUT LIMITATION
COMMERCIAL LOSSES, LOST PROFITS OR COSTS OF ANY KIND OR FOR ANY DAMAGES FOR WHICH BUYER MAY BE
LIABLE TO OTHER PERSONS.

DISCLAIMER: THIS WARRANTY IS IN LIEL OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPDSE, AND IS ALSO
IN LIEU OF ANY OTHER DBLIGATIONS OM THE PART OF ELLIOTT. No agend, empicyee of reprecentative of Eliot may bind
EHliott to any other wamanty. In the event any provision of the wanmanty is for any reason held ineffective, the remaining

shail remain A and Intact. In pasticuiar, e remedy of replacement provided for herein is e exclusive remedy for breach of the

one-yaar wamanty and etime wasmanty.

Rew. 01712
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SAFETY AND OPERATION
1.1 SAFETY RESPONSIBILITIES

Safety is more than reading and
following proper operating instructions
or procedures. Safety is achieved by
having the appropriate state of mind at
all times while operating or working
around this equipment. Having a
positive attitude towards safety is the
most important factor in accident and
equipment failure prevention.

Any individual who will operate,
supervise, rig loads, service, or work
near this boom truck shall read and
understand this manual prior to
operation. Failure to read this manual is
a misuse of this boom truck. Death or
serious injury can result from the misuse
or improper maintenance of this boom
truck.

It is your responsibility to read and
understand this safety manual before
operating this machine. Remember
that YOU are the key to safety. Good
safety practices not only protect you, but
also protect the people around you.
Study this manual and make it a working
part of your safety program. Keep in
mind that this manual is written only for
this specific type of machine. Practice
all other usual and customary safe
working precautions, and above all:

REMEMBER - SAFETY IS UP TO YOU

YOU CAN PREVENT SERIOUS INJURY
OR DEATH

Why is SAFETY important to YOU?

3 BIG REASONS
e Accidents DISABLE and KILL
e Accidents COST
e Accidents CAN BE AVOIDED
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Your safety, along with the safety of all
personnel involved with this boom truck,
is of utmost concern to Elliott EQuipment
Company during the design and
manufacture of this boom truck. This
manual has been developed with the
safety of all personnel that work around,
with, or operated this equipment as our
primary goal.

It is your responsibility to know and
understand this specific requirements
and hazards that exist. It is also your
responsibility to know and understand
all government regulations that apply to
the work being performed with this
boom truck. You shall make these
items known to all personnel working
with this equipment or in the area, so
that everyone can take the necessary
and required safety precautions. Failure
to head these instructions can result in
death or serious injury.

It is your responsibility to operate and
maintain your boom truck with skill,
good judgment, and caution. Following
recognized safety procedures will help
you avoid accidents. Modifications to
any part of this boom truck can create a
safety hazard and therefore shall not be
made without written approval from
Elliott Equipment Company. Use only
Elliott factory approved parts to maintain
this equipment. If this boom truck is
rebuilt or remounted, mounting
procedures, re-testing, and re-
certification are required in accordance
to instructions provided by Elliott
Equipment Company.

Safety is dependent on all people
associated with this boom truck. The
overall condition of the equipment,
maintenance and inspection procedures
are just as important as safe operating
procedures and a positive attitude
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towards safety. All of these procedures
properly applied will significantly reduce
the likelihood of an accident or
equipment failure.

1.2 RESPONSIBILITIES PER ANSI/SIA
A92.2

7. Responsibilities of Dealers and
Installers

7.1 General Responsibilities. Each dealer or
installer as applicable shall comply with the
requirements of this section.

7.2 Vehicle Specifications. Each dealer or
installer, or both, who sells an aerial device shall
inform the owner or user, or both, of the
manufacturer’s minimum vehicle specifications.

7.3 Vehicle Weight Distribution._The installer
shall be responsible for the weight distribution of
the completed mobile unit in accordance with
the requirements of the aerial device and the
applicable regulations. Allowance shall be made
for the weight of readily removable tools and
material specified by the user.

7.4 Manuals. Upon delivery of the equipment to
the owner or user, the dealer or installer shall
provide the manuals as required by Paragraph
6.4 of this standard and manuals for auxiliary
equipment added by the installer.

7.5 Installations, The installer shall comply with
Sections 5 and 6 of this standard relating to
proper installation and shall follow the
instructions of the manufacturer. In the event the
original manufacturer no longer exists, and
equivalent entity may provide these instructions.
The installer of an aerial device shall, before the
mobile unit is placed in operation, perform
stability tests in accordance with the
requirements of 4.5.1 and 4.5.2, the operational
and visual tests in accordance with the
requirements of 6.6.1 and 6.6.2 and the
appropriate electrical tests required in 5.4.3 of
this standard. The installer shall, when installing
an aerial device on a chassis which is a highway
vehicle, comply with all requirements of the
applicable Federal Motor Vehicle Safety
Standards in effect at the time of installation.
Certification as a manufacturer (alteration,

intermediate or final) of a motor vehicle under
the Federal Motor Vehicle Safety Standards is
required. The travel height of the mobile unit
shall be posted in a location that is readily visible
to the vehicle operator. For insulated aerial
devices, the installer shall assure conformance
to the Qualification test requirements of 5.3.2 by
either obtaining certification of the test and
performing a periodic test after installation, or by
performing the Qualification test.

7.6 Quality Assurance. The installer shall have
a documented quality assurance program which
will ensure compliance with this standard.

7.7 Welding. All welds made by the installer,
whose failure could result in motion of the
platform(s) shall meet the Structural Welding
Code AWS DI.I-98 and AWS DI.2-98. The
installer shall establish applicable welding
quality assurance procedures for all weldments.

7.8 Training. The dealer or installer shall offer
training or training materials that aid owners and
users in the operation, inspection, testing and
maintenance of the aerial device. This training
shall be offered initially and subsequently on
request.

7.8.1 Dealer or Installer as User. Whenever a
dealer or installer directs personnel to operate
an aerial device (inspecting, sales
demonstrations, or any form of use), the dealer
or installer shall assume the responsibilities of
users as specified in Section 9 of this standard.
All personnel authorized to operate the aerial
device shall have been trained.

8. Responsibilities of Owners

8.1 General Responsibilities. Each owner shall
comply with the requirements of this section.
The following responsibilities pertain to the
owner’s inspection, testing, maintenance,
modification, training, and transfer of ownership.
These activities shall be performed by qualified
person(s).

8.2 Inspection and Testing Classifications.

8.2.1 Initial Inspection and Test. Prior to initial
use, all new or modified mobile units shall be
inspected and tested to ensure compliance with
the provisions of this standard. Verification by
the manufacturer, the installer or an equivalent
entity(s), meets this requirement.
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8.2.2 Regular Inspection and Tests. The
inspection procedure for mobile units is divided
into two classifications based upon the intervals
at which inspections and tests shall be
performed. Intervals shall be set by the owner in
accordance with the manufacturer’s
recommendations. Such intervals are dependent
upon component function and exposure to wear,
deterioration and other agents which adversely
affect component life. Two classifications are
designated:

Q) Frequent Inspection and Test:
Daily to monthly intervals.
(2) Periodic Inspection and Test:

One to twelve month intervals.

8.2.3 Frequent Inspection and Test. Items
determined by the owner in accordance with the
manufacturer” recommendations for each
specific aerial device shall be inspected for
defects. The following tests and inspections
shall be performed by the operator once daily,
prior to first use:

1) Operating controls and
associated mechanisms for
conditions interfering with
proper operation.

(2) Visual and audible safety
devices for malfunction.

3) Hydraulic or pneumatic systems
for observable deterioration or
excessive leakage.

(4) Fiberglass and other insulating
components for visible damage
or contamination.

(5) Missing or illegible operational
and instructional markings.
(6) Electrical systems of / or related

to the aerial device for
malfunction, signs of excessive
deterioration, dirt and moisture
accumulation.

(7) Visual inspection of bolts, pins,
and other fasteners for loose,
deformed or missing fasteners
and other locking devices.

Any suspected items shall be carefully

examined or tested and a determination

made by a qualified person as to
whether they constitute a safety hazard.

All unsafe items shall be replaced or

repaired before use.

8.2.4 Periodic Inspection or Test. An
inspection of the mobile unit shall be performed
at the intervals defined in 8.2.2 depending upon
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its activity, severity of service, and environment,
or as specifically indicated below. (These
inspections shall include the requirements of
8.2.3):

(1) Structural members for
deformation, cracks or
corrosion.

(2) Parts, such as pins, bearings,

shafts, gears, rollers, locking
devices, chains, chain
sprockets, wire and synthetic
ropes, and sheaves for wear,
cracks or distortion.

3) Hydraulic and pneumatic relief
valve settings.

(4) Hydraulic system for proper oil
level.

(5) Hydraulic and pneumatic

fittings, hoses, and tubing for
evidence of leakage, abnormal
deformation or excessive
abrasion.

(6) Compressors, pumps, motors,
and generators for loose
fasteners, leaks, unusual noises
or vibrations, loss of operating
speed, and excessive heating.

(7 Hydraulic and pneumatic valves
for malfunction and visible
cracks in the external valve
housing, leaks, and sticking
spools.

(8) Visually inspect any vacuum
prevention systems and verify
function of such systems on
Category “A” aerial devices.

(9) Hydraulic and pneumatic
cylinders and holding valves for
malfunction and visible damage.

(10) Hydraulic and pneumatic filters
for cleanliness and the presence
of foreign material in the system
indicating other component
deterioration.

(11) Electrical systems and
components for deterioration or
wear including those not readily
visible on a frequent inspection.

(12) Performance test of all boom
movements.

(13) Condition and tightness of bolts
and other fasteners.

(14) Welds as specified by the
manufacturer.

(15) Legible and proper
identification, operational, and
instructional markings.
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(16) If the aerial device is rated an
insulated device, the electrical
insulating components and
system(s) shall be thoroughly
inspected for lack of cleanliness
and other conditions that
compromise insulation. Then
these components and
system(s) shall be tested for
compliance with the rating of the
aerial device in accordance with
one of the applicable methods
and procedures as outlined in
section 5.4.3 of this standard:
(a) If the aerial device is used

for AC bare hand work, the
unit shall undergo a 60 Hz
test as shown in Table 2 at
least every three years;

(b) If the aerial device is used
for DC bare hand work, the
unit shall undergo a DC test
as shown in Table 2 at least
every three years;

(c) After repair or modification
of any component that
crosses the insulating
system(s), or the repair or
replacement of an insulating
component(s), the unit shall
be dielectrically tested in
accordance with section
5.4.3;

(d) An insulated replacement
boom shall be tested to
insure conformance to 5.3.3
by the supplier;

(e) Bare-hand work units shall
be tested as shown in Table
1 after any major repair to
the insulated boom or any
insulated boom
replacement.

Any suspected items shall be carefully examined
or tested and a determination made by a
qualified person as to whether they constitute a
safety hazard. All unsafe items shall be replaced
or repaired before use.

8.3 Inspection and Test Records.

(1) Items to be inspected shall be designated to
the operator or other authorized person
making frequent inspections. Records of
frequent inspections need not be made.
However, where a safety hazard is found, it
shall be reported in writing to a person
responsible for the corrective action and that
report and a record of the correction shall be
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maintained for five years, or as required by
applicable regulations.

(2) Written, dated and signed reports and
records shall be made of periodic
inspections and tests and retained for a
period of five years or as required by
applicable regulations.

8.4 Maintenance. Maintenance and frequency
of maintenance shall be determined by the
owner in accordance with the manufacturer’s
recommendations.

Welding repairs of components or welds,
designated as critical in the manufacturer’s
manual, shall be made in accordance with the
manufacturer's recommendations. Should the
original manufacturer no longer exist an
equivalent entity may determine the required
procedure.

8.4.1 Maintenance Training. The owner shall
train their maintenance personnel in inspection
and maintenance of the aerial device in
accordance with the manufacturer’s
recommendations and Section 8 of this
standard.

8.5 Modifications. No modifications or additions
which affect the stability, mechanical, hydraulic,
or electrical integrity or the safe operation of the
aerial device shall be made without the written
approval of the manufacturer. If such
modifications or changes are made, the
capacity, operation, and maintenance instruction
markings shall be changed accordingly. In no
case shall the safety factors be reduced below
those specified in this standard or below the
manufacturers design safety factors, whichever
are greater. Should the original manufacturer no
longer exist, an equivalent entity may approve
required modification.

8.6 Weight Distribution. Changes in loading or
additions made to the mobile unit after the final
acceptance that affect weight distribution shall
meet applicable regulations by governmental
agencies. In no case shall axle loads of the fully
loaded vehicle exceed the Gross Axle Weight
Ratings (GAWR) assigned by the manufacturer.
Note: Any change in weight distribution may
adversely affect stability.

8.7 Transfer of Ownership. When a change in
ownership of an aerial device occurs, it shall be
the responsibility of the seller to provide the
manufacturer's manual(s) for that aerial device
to the purchaser. It is the responsibility of the
purchaser to notify the manufacturer of the unit
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model and serial number and the name and
address of the new owner within 60 days.

8.8 Markings. The markings on the aerial
device shall not be removed, defaced, or
altered. All missing or illegible markings shall be
promptly replaced.

8.9 Parts. When parts or components are
replaced they shall be identical in specification
and function to the original aerial device parts or
components or shall provide an equal or greater
factor of safety.

8.10 Safety Bulletins. Owners shall comply with
safety related bulletins as received from the
manufacturer, dealer or installer.

8.11 Manuals. The owner shall insure that the
operating manual(s) is stored on the mobile unit.

8.12 Training, Retraining, and Familiarization
of Operators.

8.12.1 Owner as a Renter or Lessor. When an
owner functions as a renter or lessor he shall
have the same responsibilities as specified
under Section 11 of this standard.

8.12.2 General Training. Only personnel who
have received general instructions regarding the
inspection, application and operation of aerial
devices, including recognition and avoidance of
hazards associated with their operation, shall
operate an aerial device. Such items covered
shall include, but not necessarily be limited to,
the following issues and requirements:

Q) The purpose and use of
manuals.
(2) That operating manuals are an

integral part of the aerial device
and must be properly stored on
the vehicle when not in use.

3) A pre-start inspection.

(4) Responsibilities associated with
problems or malfunctions
affecting the operation of the
aerial device.

(5) Factors affecting stability.

(6) The purpose of placards and
decals.

@) Workplace inspection.

(8) Applicable safety rules and
regulations, such as Part 4,
ANSI C2-1997, National
Electrical Safety Code (applies
to utility workers as defined in
ANSI C2). The above standard
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is an example; other industries
using aerial devices have safety
rules pertinent to that industry.

(9) Authorization to operate.

(20) Operator warnings and
instructions.

(11)  Actual operation of the aerial
device. Under the direction of a
qualified person, the trainee
shall operate the aerial device
for a sufficient period of time to
demonstrate proficiency in the
actual operation of the aerial
device.

(12) Proper use of personal fall
protection equipment.

8.12.3 Retraining. The operator shall

be retrained, when so directed by the

user, based on the user’s observation
and evaluation of the operator.

8.12.4 Familiarization. When an
operator is directed to operate an aerial
device he/ she is not familiar with, the
operator, prior to operating, shall be
instructed regarding the following items
and issues:
(1) The location of the
manuals.
2 The purpose and
function of all controls.
3) Safety devices and
operating
characteristics specific
to the aerial device.

9. Responsibility of Users.

9.1 General Responsibilities. Each user shall
comply with the requirements of this section.

9.2 Personnel. Only trained and authorized
personnel shall be permitted to operate the
aerial device.

9.3 Training, Retraining, and Familiarization
of Operators.

9.3.1 General Training. Only personnel who
have received general instructions regarding the
inspection, application and operation of aerial
devices, including recognition and avoidance of
hazards associated with their operation, shall
operate an aerial device. Such items covered
shall include, but not necessarily be limited to,
the following issues and requirements:
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(1) The purpose and use of
manuals.
(2) That operating manuals are an

integral part of the aerial device
and must be properly stored on
the vehicle when not in use.

3) A pre-start inspection.

(4) Responsibilities associated with
problems or malfunctions
affecting the operation of the
aerial device.

(5) Factors affecting stability.

(6) The purpose of placards and
decals.

@) Workplace inspection.

(8) Applicable safety rules and
regulations, such as Part 4,
ANSI C2-1997, National
Electrical Safety Code. (Applies
to utility workers as defined in
ANSI C2). The above standard
is an example; other industries
using aerial devices have safety
rules pertinent to that industry.

9) Authorization to operate.

(10) Operator warnings and
instructions.

(11) Actual operation of the aerial
device. Under the direction of a
qualified person, the trainee
shall operate the aerial device
for a sufficient period of time to
demonstrate proficiency in the
actual operation of the aerial
device.

(12) Proper use of personal fall
protection equipment

9.3.2 Retraining. The operator shall be

retrained, when so directed by the user,

based on the user’s observation and
evaluation of the operator.

9.3.3 Familiarization. When an

operator is directed to operate an aerial

device he/she is not familiar with, the
operator, prior to operating, shall be
instructed regarding the following items

and issues:

Q) The location of the manuals.

(2) The purpose and function of all
controls.

3) Safety devices and operating

characteristics specific to the
aerial device.
9.4 Application. The employer and
assigned operator shall insure that the
aerial device is used only for intended
applications as defined in the operating
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manual, and that recognized safety
practices are observed.

9.5 Mobile Operation. Before and during
driving, the driver shall:

(1) Avoid traveling on any surface
that adversely affects vehicle
stability.

(2) Maintain a safe distance from
obstacles and overhead lines.

(3) Maintain communications between
the driver and the operator.

(4) Under all travel conditions, the
driver shall limit travel speed in
accordance with conditions of the
ground surface, congestion, and
slope.

9.6 Alterations. Altering or disabling of safety
devices, guards, or interlocks if so equipped
shall be prohibited.

9.7 Bare-Hand Work. For bare-hand work, a
Category “A” aerial device shall be used.

9.8 Lower Controls. The lower controls of aerial
devices shall not be used for continuous
operation with personnel in the platform.

10. Responsibilities of Operators

10.1 General Responsibilities. Each operator
shall comply with the requirements of this
section.

10.2 Operation. During operation of the aerial
device all platform occupants shall use
appropriate fall protection connected to the
aerial device at the platform position.

10.3 Work Platform. The operator shall not use
railings, planks, ladders or any other device in or
on the work platform for achieving additional
working height or reach.

10.4 Brakes. The vehicle parking brake(s) shall
be set at all times that the boom is elevated
except when the aerial device is being used in
accordance with 9.5.

10.5 Loading. Any loading which includes a
horizontal load shall be avoided unless the
mobile unit is designed for that application.

10.6 Observations. Observations during
operation for any defects shall be
conducted on an ongoing basis.
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10.6.1 Pre-start Inspection. Items determined
by the owner in accordance with the
manufacturer's recommendations for each
specific aerial device shall be inspected for
defects prior to each day’s operation. The
following tests and inspections shall be
performed by the operator once daily, prior to
first use:

(2) Operating controls and
associated mechanisms for
conditions interfering with
proper operation.

(2) Visual and audible safety
devices for malfunction.

) Hydraulic or pneumatic systems
for observable deterioration or
excessive leakage.

(4) Fiberglass and other insulating
components for visible damage
or contamination.

(5) Missing or illegible operational
and instructional markings.
(6) Electrical systems of / or related

to the aerial device for
malfunction, signs of excessive
deterioration, dirt and moisture
accumulation.

(7 Visual inspection of bolts, pins,
and other fasteners for loose,
deformed or missing fasteners
and other locking devices.

Any suspected items shall be
carefully examined or tested
and a determination made by a
qualified person as to whether
they constitute a safety hazard.
All unsafe items shall be
replaced or repaired before use.

10.7 Worksite. Before the aerial device is used

the worksite shall be surveyed for hazards such

as:

(1) Untamped earth fills.

(2) Ditches.

(3) Dropoffs and floor obstructions.

(4) Debris.

(5) Overhead obstructions and electrical

conductors.
(6) Weather conditions.
(7) Presence of unauthorized persons.

10.8 Precautions. Before and during each use

the operator shall:

(1) Check for overhead obstructions and
electrical conductors.

(2) Insure that the load on the platform and / or
load lifting devices are in accordance with
the manufacturer’s rated capacity.
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(3) Insure that outriggers and stabilizers are
used if the manufacturer’s instructions
require their use.

(4) Insure that guardrails are properly installed,
and the gates are closed.

(5) Use outrigger pads when necessary to
provide firm footing.

10.9 Mobile Operation. Before engaging in
mobile operation the operator shall determine
that the aerial device is specifically designed for
mobile operation.

10.10 Personnel. Only trained and authorized
personnel shall be permitted to operate the
aerial device.

10.11 Training, Retraining, and
Familiarization of Operators.

10.11.1 General Training. Only personnel who
have received general instructions regarding the
inspection, application and operation of aerial
devices, including recognition and avoidance of
hazards associated with their operation, shall
operate an aerial device. Such items covered
shall include, but not necessarily be limited to,
the following issues and requirements:

(1) The purpose and use of manuals.

(2) That operating manuals are an
integral part of the aerial device and
must be properly stored on the
vehicle when not in use.

(3) A pre-start inspection.

(4) Responsibilities associated with
problems or malfunctions affecting
the operation of the aerial device.

(5) Factors affecting stability.

(6) The purpose of placards and decals.

(7) Workplace inspection.

(8) Applicable safety rules and
regulations, such as Part 4, ANSI
C2-1997, National Electrical Safety
Code (applies to utility workers as
defined in ANSI C2). The above
standard is an example: other
industries using aerial devices have
safety rules pertinent to that
industry.

(9) Authorization to operate.

(10)Operator warnings and instructions.

(11)Actual operation of the aerial device.

Under the direction of a qualified person, the
trainee shall operate the aerial device for a
sufficient period of time to demonstrate
proficiency in the actual operation of the aerial
device.

(12)Proper use of personal fall
protection equipment.
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10.11.2 Retraining. The operator shall be
retrained, when so directed by the user, based
on the user’s observation and evaluation of the
operator.

10.11.3 Familiarization. When an operator is
directed to operate an aerial device he/she is not
familiar with, the operator, prior to operating,
shall be instructed regarding the following items
and issues:

Q) The location of the manuals.

(2) The purpose and function of all
controls.

3) Safety devices and operating

characteristics specific to the
aerial device.

11. Responsibilities of Renters,
Lessors or Lessees

11.1 General Responsibilities. Each renter or
lessor or lessee shall comply with the
requirements of the applicable section or
sections below.

11.1.1 Lessor or Lessee as Dealer or
Installer. When a lessor or lessee uses the
aerial device as a dealer or installer he shall
have the same responsibilities as specified
under Section 7 of this standard.

11.1.2 Lessor or Lessee as Owner. When a
lessor or lessee uses the aerial device as an
owner he shall have the same responsibilities as
specified under Section 8 of this standard.

11.1.3 Lessor or Lessee as User. When a
lessor or lessee uses the aerial device as a user
he shall have the same responsibilities as
specified under Section 9 of this standard.

11.1.4 Lessor or Lessee as Operator. When a
lessor or lessee uses the aerial device as an
operator he shall have the same responsibilities
as specified under Section 10 of this standard.

11.2 Ownership Duties. The renter or lessor
shall carry out the duties of ownership specified
in this standard which are not assigned to the
renting entity or lessee as the user.

11.3 Obligations. Upon delivery each renter or
lessor of an aerial device shall provide the
operators manual and the ANSI/SIA A92.2-xxxx
Manual of Responsibilities for dealers, owners,
users, operators, lessors and lessees of Vehicle
Mounted Elevating and Rotating Aerial Devices.
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These manuals shall be stored on the mobile
unit.

11.4 Training. The renter or lessor shall offer
training or training materials that aid the renting
entity or lessee in the operation, inspection,
testing and maintenance of the aerial device.
This training shall be offered initially and
subsequently on request.

11.4.1 General Training. Only personnel, who
have received general instructions regarding the
inspection, application and operation of aerial
devices, including recognition and avoidance of
hazards associated with their operation, shall
operate an aerial device. Such items covered
shall include, but not necessarily be limited to,
the following issues and requirements:

() The purpose and use of
manuals.
(2) That operating manuals are an

integral part of the aerial device
and must be properly stored on
the vehicle when not in use.

3) A pre-start inspection.

(4) Responsibilities associated with
problems or malfunctions
affecting the operation of the
aerial device.

(5) Factors affecting stability.

(6) The purpose of placards and
decals.

(7 Workplace inspection.

(8) Applicable safety rules and
regulations, such as Part 4,
ANSI C2-1997, National
Electrical Safety Code (applies
to utility workers as defined in
ANSI C2). The above standard
is an example; other industries
using aerial devices have safety
rules pertinent to that industry.

(9) Authorization to operate.

(20) Operator warnings and
instructions.

(12) Actual operation of the aerial
device. Under the direction of a
qualified person, the trainee
shall operate the aerial device
for a sufficient period of time to
demonstrate proficiency in the
actual operation of the aerial
device.

(12) Proper use of personal fall
protection equipment.

11.4.2 Familiarization. When an operator is
directed to operate an aerial device he/she is not
familiar with, the operator, prior to operating,



Elliott Equipment Co. SAFETY & OPERATION

shall be instructed regarding the following items

and issues:
(1) The location of the manuals.
(2) The purpose and function of all
controls.
3) Safety devices and operating

characteristics specific to the

aerial device.
11.5 Communications. In the event the
manufacturer or installer provides the renter or
lessor manuals, bulletins, or other materials for
the information of the user of an aerial device,
the renter or lessor shall pass them on to the
user without any undue delay.

-15 -
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1.3 PLATFORM SAFETY WARNINGS

A DANGER

FAILURETO OBEY FOLLOWING WILL RESULT IN
DEATH OR SERIOUS INJURY

« TRUCK MUST BE SECURELY PARKED WITH PARKING BRAKE APPLIED. TRANSMISSION
[N NEUTRAL AND AERIAL DEVICE PROPERLY STABILIZED PRIOR TO OPERATION.

«TO AVOIDTIP-OVER, OUTRIGGERS (WHEN SO EQUIPPED) MUST BE PROPERLY
EXTENDED ON A SOLID LEVEL SURFACE, USE GROUND BOARDS [F NOT ON SOLID
SURFACE.

« OPERATE ALL CONTROLS SLOWLY FOR A SMOOTH PLATFORM MOTION TO MAKE
SURE CONTROLS RETURNED TO NEUTRAL AFTER DESIRED OPERATION.

« CREW MUST USE PROPER PERSONAL AND OTHER PROTECTIVE EQUIPMENT.

+ NEVER LOAD BEYOND RATED CAPACITY.

« NEVER OPERATE AERIAL DEVICEWITH PERSONNEL UNDER BOOM OR LOAD.

« KEEF AT LEAST (3) WRAPS OF LOADLINE ON WINCH DRUM WHEN S0 EQUIPPED.

* NEVER MOVE THE TRUCK UNTIL THE BOOMS, OUTRIGGERS ANDWHEN S0 EQUIPPED
AUGER AND WINCH LINE ARE IN A PROPERLY STOWED POSITION AND SECURED.

* REFERTO THE OPERATIONS MANUAL FOR COMPLETE INSTRUCTIONS. IF MISSING.
REPLACE MANUALS.

L0 BT FAINT OWER AN LABELS | D 111163

A DANGER = AADANGER

FALLING FROM ELECTROCUTION HAZARD

PLATFORM THIS MACHINE IS NOT INSULATED

WILL RESULT IN DEATH OR SERIOUS IN JURY
DEATH OR WILL RESULT FROM CONTACT

SERIOUS INJURT] WITH OR INADEQUATE CLEARANCE

TO ELECTRICAL POWER LINES
AND APPARATUS

* MAINTAIN SAFE CLEARANCE FROM
ELECTRICAL POWER LINES IN ACCORDANCE
WITH APPLICABLE GOVERNMENT
REGULATIONS, ALLOW FOR BOOM,
ELECTRICAL LINE AND LOADLINE SWAY.

* THIS MACHINE DOES NOT PROVIDE
PROTECTION FROM CONTACT WITH OR
PROXIMITY TO AN ELECTRICALLY CHARCED
POWER LINE.

D0 NOT PAINT OVER ANY LABELS 1001470 081782

PIATFORM PERSONNEL MUST
WEAR BODY HARNESS WITH A
LANYARD ATTACHED TO
ANCHOR PROVIDED.
PLATFORM DOOR, OR OPENING
CHAIN, MUST BE
SECURELY LATCHED.

L0 ROT PART OVERANY LABELS 102300 011357

4\ DANGER

AN UNTRAINED OPERATOR
SUBJECTS HIMSELF AND OTHERS TO
DEATH OR SERIOUS INJURY
YOU MUST NOT OPERATE THIS
MACHINE UNLESS

= YOU HAVE BEEN TRAINED IN THE SAFE OFPERATION
OF THIS MACHINE.

* YOU HAVE READ, UNDERSTAND AND FOLLOW THE
SAFETY AND OPERATING RECOMMENDATIONS
CONTAINED IN THE MACHINE MANUFACTURERS
MANUALS, YOUR EMPLOYER'S WORK RULES AND
APPLICABLE GOVERNMENT REGULATIONS.

+ YOU ARE SURE THE MACHINE 1S OPERATING
PROPERLY AND HAS BEEN INSPECTED AND
MAINTAINED IN ACCORDANCE WITH THE
MANUFACTURERS MANUALS.

+ YOU ARE SURE THAT ALL SAFETY SIGNS, GUARDS,
AND OTHER SAFETY FEATURES ARE IN FLACE
AND IN PROPER CONDITION,

DO NOT PAINT OVER ANY LARFLS 1001130 040794
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1.4 JIB SAFETY

When Deploying or stowing the jib on
this aerial device, always follow the
instructions instruction found in this
manual. The proper procedures can be
found in Sections 1.8.1 for jib
deployment and 1.8.2 for stowing of the
jib. Read and follow these safety
guidelines when using the jib.

A) The anti-two-block switch weight and
cord must be attached to the jib
when deployed.

B) Do not lift load with the boom tip
when the jib is pinned on the boom
tip.

C) Load Chart Interpretation with boom
at full extension
1) Operate with jib by radius when

main boom is fully extended. If
necessary, increase boom angle
to maintain loaded radius.

2) When radius is between points
listed on capacity chart, the load
shown at the next longer radius
shall be used.

D) Load Chart Interpretation with boom
not at full extension.

1) Operate with jib by boom angle
when main boom is not fully
extended. Do not exceed rated jib
capacities at any reduced boom
lengths.

2) When angle is between points
listed on capacity chart, the load
shown at next lower boom angle
shall be used.

E) Ensure jib is stowed correctly.

1) Removal of swing-around
pins, 'C" without proper
installation of stow pin 'A" and
jib-swing pin 'B’, may allow jib
to fall.

b. Extending boom with jib stowed

and failure to remove swing pins
'C', will damage boom and/or jib.
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F) Only attempt to swing jib to working
or stowed position when boom is
horizontal, stow pin 'A" and jib-swing
pin 'B' are removed and swing pins
'C' are in place. Jib could swing
uncontrollably if boom is not
horizontal.

G) Crane shall be fully set up according
to proper set-up procedures outlined
previously when stowing or
unstowing jib.

H) Operate boom and turn functions
very slowly and carefully when using
jib since jibs can increase boom
length by 50%.

) Area where jib swings around must
be clear of obstructions and power
lines when stowing and unstowing
jib.

J) Use safety glasses when pounding
pins with hammer.

K) Do not extend/retract boom unless
boom is horizontal when stow pin ‘A’
and jib-swing pin ‘B’ are removed
during stowing or unstowing
procedures.

L) Always put spring clips in pins to
ensure that they will stay in place.

M) When the jib is stowed, the boom
can not be fully retracted if a boom
tip attachment option is installed.

N) For manually extendable jib options:
1) Extension retaining pin ‘E’ must

always be installed before
operation.

2) All swing around (stow and
unstowing) operations shall be
done with jib retracted and pinned.

3) Extendable section may slide out
of 1st section jib when pin ‘E’ is
removed. Keep personnel clear of
area.
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/I DANGER

Visually inspect all pin positions to

assure jib is fully retracted into side

stow brackets, jib stow attachment is
secure, and all pins and spring clips
are in their proper locations. Failure
to properly secure the jib during
stowing and erecting may allow the
jib to fall. Serious personal injury or
death could resuilt.

Always have at least one, if not
both of the following in place at all
times:

e Side stow bracket completely
engaged into stow hook with stow
pin ‘A’ properly in place.

e Both pins ‘C1’ in upper and lower
jib holes properly in place through
mating holes in boom tip.

1.5 ROAD TRANSPORT

1) Make sure outriggers/stabilizers
are retracted and removable
pads stowed-if applicable. Always
retract optional front bumper
stabilizer before retracting
outriggers and stabilizers.

2) Make sure platform auto-leveling
is shut off and that the platform
stow arrows are aligned.

3) Secure the load line, headache
ball or hook block to travel attach
point.

4) Boom must be in boom rest and
retracted to the green indicator
stripe.

5) Secure all items on the truck bed.

6) Disengage the PTO.

7) Inflate tires to proper pressure.

8) Release park brake.

9) Know the weight of the vehicle
and items transported on deck.
Do not exceed axle limits and
bridge load limits.

Know overall height and make sure
there is clearance before entering
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underpasses and other overhead
obstructions.

1.6 ON-SITE SETUP

1) Position the vehicle in an area free of
overhead restrictions. Check
capacity chart for picks required and
position the aerial device in the
proper place to complete the task
safely.

2) Maintain a clearance of at least 10
feet (3.05M) between any part of the
aerial device, load line or load and
any electrical line carrying up to
50,000 volts. One additional foot
(.30M) clearance is required for
every additional 30,000 volts or less.
Set ground markers in place to be
used as a reference to assist in
making sure the aerial device and
load maintain minimum clearances
required. Power lines and load lines
deflect in wind and additional
clearance must be provided. If the
electrical line voltage is unknown,
contact the utility and obtain the
voltage prior to operation. All
overhead wires must be considered
energized until the electrical utility
representative verifies that they are
not and the wires are visibly
grounded.

3) A qualified signal person shall be
assigned to monitor the distance
from the aerial device and load to
energized power lines, and warn
when approaching the minimum safe
distance. Use non-conductive tag
lines.

4) The aerial device must be set up on
a firm, level surface with adequate
support for outrigger/stabilizer loads.
Thin concrete, hot asphalt and
partially frozen ground may not
support outrigger loads. Use cribbing
to assist in distributing loads.

5) Always set the park brake and
disengage the transmission.
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6) Use a signal person to set the
outriggers safely if not visible and
avoid a crushing hazard.

7) Extend outriggers first so aerial
device is level from side to side and
raise vehicle front tires clear of the
ground, but keep minimum distance
above the ground especially on units
that do not have a front stabilizer.
Level aerial device using the bubble
levels. Then extend stabilizers so
aerial device is level from front to
rear and rear tires are off ground.
After the aerial device is level side-
to-side and front-to-back, extend the
front stabilizer (if equipped with
option) until firm contact is made with
the ground. Operating out of level
will drastically reduce stability.

8) Run all controls and safety devices,
including the anti-two block system,
through a cycle prior to lifting loads.

9) Operate control levers and engine
speed smoothly to avoid sudden
starts and stops, which could cause
loads to swing.

10) Do not side load the boom. Side
loading can result in sudden
structural failure or tipping.

11)Side loading occurs when rapidly
starting and stopping swing
operations, operating out of level,
dragging or pulling loads sideways or
operating in high winds.

12)Always position the boom head and
loadline directly over the load before
lifting and lift slowly to avoid
swinging the load. Never drag a load
or push down with the boom. When
at or near maximum rated load
tighten the loadline with the winch
and then boom the load off the

ground to keep the load from
swinging to an increased radius due
to boom deflection.

13)Always remember the load lifted
includes the load weight, the hook
block/headache ball weight, slings,
and applicable options on the boom.
When operating between boom
lengths or radii on the load rating
chart, use the next lower rated
capacity.

14)Keep the load as close to the ground
as possible.

15)Do not lift loads if wind can create a
hazard. Winds aloft can be much
stronger than at the ground.

16)Use multi-part rope reeving when
required. Keep at least three full
wraps of rope on the winch drum at
all times. In some multi-parted
cases, the hook block cannot be
lowered to the ground if the boom tip
is too high before all rope is
unspooled from the winch.

17)Always keep space between the
hook block and boom head when
winching up or extending the boom
to avoid two-blocking. Do not rely
on the two block system to
eliminate two blocking.

18)Do not allow anyone to ride the
loadline, hook or load.

19)Only use Elliott approved personnel
baskets attached to the boom or jib
for lifting personnel.

20)Do not operate the aerial device if
the anti-two block safety system is
inoperative.

21)Do not operate the aerial device if
the Load Moment Limiter/Load
Moment Indicator System installed
on the aerial device is inoperative.

I DANGER

ELECTROCUTION HAZARD
DEATH OR SERIOUS INJURY

WILL RESULT FROM CONTACT WITH OR PROXIMITY TO THE LOAD,
LOADLINE, THE CRANE OR THE VEHICLE IF THE BOOM,
LOAD, OR LOADLINE SHOULD BECOME ELECTRICALLY CHARGED.

- HEP CLEAR OF TRUCK AND LOAD

0021403
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1.7 OPERATING CONTROLS

(b}b

7T

Power Take-Off (PTO)

Located in the truck cab. Refer to truck
manuals for operating instructions. PTO
must be engaged to provide power to
aerial device functions. Refer to truck
manuals for operating instructions.
CAUTION: Driving truck with PTO
engaged may damage hydraulic pump.

Master Switch — Emergency Stop
Switch

Located in the truck cab. Switch Master
Switch to “ON” position, to operate
aerial device.

Remote Control Switch

Located in the truck cab. On units
equipped with remote controls, this
switch activates the remote controls.
Set the switch to the “ON” position to
activate the remote controls. Set this
position to the “OFF” position to turn
remotes off. See operating instructions
in the “Optional Remote Controls”
section of this manual.
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1.7.1 Boom Controls

1) Swing Control Lever
Push forward - “RIGHT” position-
Turret swings right - Clockwise
Pull back - “LEFT” position — Turret
swings left — Counterclockwise

1A)Horn Button
Located on top of Swing control lever
handle. Push in to activate horn.

2) Boom Telescope Control Lever
Push forward -“OUT” position —
Extends Boom Sections
Pull back - “IN” position — Retracts

Boom Sections.

3) Winch Control Lever
Push forward -“DOWN?” position —

Winch pays out cable lowers load.

Pull back - “UP” position — Winch
winds up cable, raises load.

3A) Winch Burst of Speed Switch
Located on top of Winch control
lever handle. Depress button — High
Speed winch operation.
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4) Boom Control Lever
Push forward - “DOWN?” position —
Lowers boom.

Pull back - “UP” position — Raises
boom

4A)Truck Throttle Control Switch
Located on top of Boom control lever
handle. This switch can be used to
control the truck engine throttle. To
increase truck engine speed press
and release. This speed varies due
to differences in truck transmissions
and engine sizes. To decrease
engine speed, press and release.

5) Option Valve Section. Push down
or pull forward to activate options
hydraulically connected to option
section

6) Truck Start Switch
This is a momentary switch used to
start or stop the truck engine.
Holding the switch in the start
position, activates the starter.
Release the switch as soon as the
engine starts. Activate and hold the
switch in the Stop direction to shut
the truck off. Once the engine stops
completely stops running, release
the switch. If this switch is released
while engine is still turning over, the
truck will restart.

7) Hyd. System Pressure Gauge
Located inside control valve
enclosure. Indicates Maximum
pressure (0-3000 PSI) in the Winch
and Function circuits. Does not
display pressure in the swing circuit.
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8) Bubble Level
Master Level located on subbase top
plate, adjustable levels located at each
outrigger control station. Once a week,
operator shall verify that bubble located
at control stations match the master
level. Adjust levels in control stations if
necessary. Use to level aerial device.

9) Boom Angle Indicators
Located on either side of base boom-
indicates the angle of the boom (in
degrees) above or below horizontal.
NOTE: For main boom, do not exceed
the operating radius for the rated
loads on the chart.

10) Boom Length Indicators
Located on either side of the first
moving boom section. The letters
correspond with the letters on the load
chart.

11)LMI (Load Moment Indicator) & Anti-
Two Block Control
See LMI Manufacturer manual for set-up
and operation information. Set for
proper boom/jib configuration prior to
operation. LMI manufacturer manual is
included with this manual. See table of
contents for page number.

12) Anti-Two block and LMI alarm
If a two block or overload condition
exists, the alarm horn will sound;
telescope out, winch up and boom down
will be disabled. Immediately correct this
condition to prevent tipping or structural
damage. Lowering the load to ground
and/or retracting the boom will resolve
the problem.
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1.7.2 Qutrigger Controls
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NOTE: When deploying outriggers, always set the beams to either full or mid-span prior
to lowering outrigger jacks. Always be sure to use correct load chart based on outrigger
span. When stowing/raising outriggers, always raise outrigger jacks prior to retracting
beams. Always set center front stabilizer last and retract first when stowing.

1)
2)
3)
4)
5)
6)
7
8)

9)

Right Front Outrigger Jack Switch — Activate switch up or down to raise or lower
right front outrigger jack.

Left Front Outrigger Jack Switch — Activate switch up or down to raise or lower
left front outrigger jack.

Right Rear Outrigger Beam Switch — Activate switch left or right to extend or
retract right rear outrigger beam.

Right Front Outrigger Beam Switch — Activate switch left or right to extend or
retract right front outrigger beam.

Center Front Stabilizer Switch — Activate switch up or down to raise or lower
center front stabilizer. This stabilizer should always be lowered last and raised first.
Left Front Outrigger Beam Switch — Activate switch left or right to retract or
extend left front outrigger beam.

Left Rear Outrigger Beam Switch — Activate switch left or right to retract or extend
left rear outrigger beam

Right Rear Outrigger Jack Switch — Activate switch up or down to raise or lower
right rear outrigger jack.

Left Rear Outrigger Jack Switch — Activate switch up or down to raise or lower left
rear outrigger jack.

NOTE: Left and right are based on operator’s left and right as he stands at outrigger
control box facing the front of the truck.

-22 -
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1.7.3 Platform/Remote Controls
/I\ DANGER

DANGER ELECTROCUTION HAZARD
This aerial platform is not insulated
unless insulated jib is properly deployed.
(See Jib deployment procedures in
section 1.8 of this manual) The remote
control provides no protection against
electrocution hazards. Do not operate
near live electrical power lines unless
insulated jib is properly deployed. All
warnings in the Safety & Operation
Section of this manual and on the aerial
device relative to operating and safety
procedures and power line clearances
must be observed when using the aerial
device remote controls.

In order to maintain a safe machine, a
regular function check of the
platform/radio control system is
necessary. This check shall include
verifying all safety features are
operational before using this system.
Controls are equipped to be
connected to hard wired
communication cable or be used as
radio remote controls.

Never allow anyone to operate the
system until the operator has read all
instructions and has become completely
familiar with the total remote control
system. In the event any unexplained,
unpredicted, or incorrect operation
occurs, immediately shut down the
complete system and investigate. This
includes shutting down all electronics,
hydraulics, PTO’s and engines. Never
resume operation unto the problem has
been corrected.

When not using the remote controls,
switch the transmitter off by pressing the
Emergency Stop Button. Verify that the
button locks itself in, and then make
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sure the remote control power switch is
switched to the off position. This will
prevent inadvertent operation of the
aerial device by activation of the
transmitter joysticks.

Operation
If the truck is running when the remotes

are switched on, the truck engine will
shut off and the truck will need to be
restarted using the remote controls.
This can be done by following the
instructions found later in this section.
This remote control system is designed
for use either single or multiple functions
at once and is fully proportional. See
joystick and switch designations found
in the transmitter section of this text for
specifics on operation of each joystick
and switch.

Aerial device and Option Function
Joysticks: This transmitter is equipped
with seven single axis joysticks for the
following boom functions; boom swing,
telescope, spare, spare, aux winch,
main winch and boom lift and eight
toggle switches to operate the following
functions; Transmitter
power/Enable/Calibrate, Truck
Start/Stop, Operation control Range,
Emergency Pump, Aux Winch, Main
winch Speed, LMI / ATB function cutout
Override and Main Winch disable, and
engine speed.

When the joystick is in the center
position, the function is inactive. Moving
the joystick from the center position
initiates function movement. The speed
of the function is increased
proportionally with the movement of the
joystick farther from the center position.
The speed of the function is also
decreased proportionally with the
movement of the joystick back towards
the center position. For smooth boom &
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platform operation slowly meter the

joystick away from the center position. The proportional joysticks can be
Multiple functions can be operated calibrated to the operator’s preference
simultaneously with this system. The by following calibration procedures
layout of the joysticks and switches on found in the component operator’s
the transmitter are shown in the pictures manual in section 4.2 of this manual.

that follow. Refer to these pictures and
the descriptions of each joystick/switch
operation below the drawing.

Platform/Radio Remote Control Transmitter

R — B il R i P T, .

Remote Control Quick Start Guide — Located on Back of Transmitter
4 A
RADIO TRANSMITTER QUICK START GUIDE

e ENSURE ALL SWITCHES ARE IN NEUTRAL POSITION
(MIDDLE OR DOWN)

e PUSH [N E-STOP SWITCH ON THE SIDE

e PRESS POWER SWITCH, RED LIGHT WILL FLASH

e RELEASE E-STOP SWITCH, YELLOW LIGHT WILL FLASH

e ACTIVATE ENABLE AND OPERATE FUNCTION

|."‘-— 1135040 —/—il
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Remote Control Receiver and Communication Modules

LMI Display on Transmitter

Elliott remote controls provide the operator with the same load and capacity information
to the operator using the remote controls as if they were operating from the operator’'s
cap or platform. This provides the operator in the platform or at the hook point with
boom length, angle and load radius information along with allowable load and actual
load values

-25-
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Switch Label

ON/HORN START HIGH ENABLE ON HIGH OVERRIDE HIGH
| _PoweR | |_EPunp | et ] Jencive seeen)
CALIBRATE KILL LOW LOW WINCH DISABLE LOW

Joystick Label

CW & our & &

BOOM SWING BOOM SPARE

ccw W IN h 4 b4

Indicator Panel

& DOWN & & DOwWN 4 DOWN

BOOM WINCH AUX WINCH
up ¥ FL-T2300z00xR1 WP up 2 up

FL-T300-0138R2

Indicator Panel lights are from left to right: Battery/Pendant, Active, E-Stop. For
complete information on interpreting these lights, see section 4.2 of this manual.

Complete Remote Control System Manufactures Manual is included with this manual in
section 4.2. Refer to this section for complete troubleshooting, calibration, and

communication information.

Powering up the transmitter.

To start using the remote controls, this
sequence must be followed to power up
the transmitter for use. These
procedures are also located on a decal
on the bottom side of the transmitter.

1) Ensure all switches and joysticks
are in the neutral position. Any two
position toggle switches need to be
in the lower position. (Transmitter
will not power up if the switches are
not in neutral position).

2) Select and release the Power switch
in the “ON/Horn” direction.

- 26 -

The Red, Emergency Stop light
will flash quickly.

3) Release the Emergency Stop (Red
button on side of transmitter) by
rotating clockwise.

The yellow (Active) light on the
transmitter will begin to flash.

Power, ON/Enable, Horn, Calibrate
Button

This pushbutton switch needs to be
depressed before operating any of the
joysticks. The horn will sound
momentarily when the button is pushed
to alert personnel in the working area
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that aerial device movement is about to
begin. Any time the transmitter is
inactive, the enable will stay active for
15 seconds, then this switch needs to
be activated again.

Start/Stop Switch

This is a momentary switch used to start
or stop the truck engine. Holding the
switch in the start position, within 5
seconds of pressing the enable button,
activates the starter. Release the switch
as soon as the engine starts. Activate
and hold the switch in the Stop direction
to shut the truck off. Once the engine
stops completely stops running, release
the switch. If this switch is released
while engine is still turning over, the
truck will restart.

Emergency Stop Button (Red
pushbutton on side of transmitter)
Press this button down to stop remote
operation and to the truck engine.
When the emergency stop button is
pushed down completely, it locks itself
in the depressed state. To release the
emergency stop button, turn the button
clockwise and the button will pop back
out allowing the transmitter to operate
again. If this button is depressed, the
transmitter will not function.

Control Range Switch

With this switch set to High, full
activation of the joystick will move the
valve spool to its maximum flow
position. Setting this switch to Low, full
movement of the joystick will move the
control valve spool approximately 50%
of the spool travel. Setting this switch at
Low does not necessarily provide half
speed of the function. The operator can
toggle back and forth between these
options based on load or proximity of
the aerial device to other objects.

Emergency Pump Switch
This momentary switch can be used to
operate the Emergency by holding in
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either direction. To operate the unit with
the emergency pump, hold this switch
and activate desired functions.

Aux Winch (Optional)

This button is used to turn on or off the
optional aux winch. If this switch is in the
center/neutral position, the aux winch
joystick is active, selecting the “HIGH”
position activates the high speed winch
feature. Selecting the “DISABLE”
position de-activates the aux winch.

Winch

This button is used to select the speed
of the main winch. turn on for “HIGH”
speed winch operation, off for “LOW”
normal winch operation.

Override / Winch Disable

This switch turns on or off the main
winch, and provides an override of the
LMI / ATB function lockout. To disable
the main winch, select this switch to the
“WINCH DISABLE” position. To
override the LMI / ATB function cutout,
select this switch to the “OVERRIDE”
position.

Engine Speed Switch

Activate momentary toggle switch to
change engine speed between High Idle
and Idle.

Boom Swing Joystick

This joystick operates the boom rotation

system.

Push forward - “CW” position to swing
boom clockwise.

Pull back - “CCW?” position to swing
boom counter clockwise.

Boom In/Out Joystick
This joystick operates the boom
telescoping system.
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Push forward -“OUT” position to extend
boom.
Pull back - “IN” position to retract boom

Aux Winch Joystick (Optional)

This joystick operates the optional aux
winch. To pay out winch line or lower
load, activate this joystick in the
“DOWN?” direction. To reel in winch line
or raise load, activate this joystick in the
“UP” direction.

Winch Joystick

-28-

This joystick operates the main winch.
To pay out winch line or lower load,
activate this joystick in the “DOWN”
direction. To reel in winch line or raise
load, activate this joystick in the “UP”
direction.

Boom Up/Down Joystick
This joystick operates the boom lift
cylinder.

Push forward - “DOWN?” position —
Lowers boom.

Pull back - “UP” position — Raises
boom



Elliott Equipment Co.

SAFETY & OPERATION

1.8 JIB OPERATION

The anti-two-block switch weight and
cord must be attached to the jib when
deployed.

Do not lift load with the boom tip when
the jib is pinned on the boom tip.

a. Operate with jib by radius when main
boom is fully extended. If necessary,
increase boom angle to maintain loaded
radius.

b. When radius is between points
listed on capacity chart, the load shown
at the next longer radius shall be used.
a. Operate with jib by boom angle when
main boom is not fully extended. Do not
exceed rated jib capacities at any
reduced boom lengths.

b. When angle is between points
listed on capacity chart, the load shown
at next lower boom angle shall be used.
Ensure jib is stowed correctly.

a. Removal of swing-around pins, 'C'
without proper installation of stow pin ‘A’
and jib-swing pin 'B', may allow jib to fall.
b. Extending boom with jib stowed and
failure to remove swing pins 'C’, will
damage boom and/or jib.

Only attempt to swing jib to working or
stowed position when boom is
horizontal, stow pin 'A" and jib-swing pin
'B' are removed and swing pins 'C" are in
place. Jib could swing uncontrollably if
boom is not horizontal.

Crane shall be fully set up according to
proper set-up procedures outlined
previously when stowing or unstowing
jib.

Operate boom and turn functions very
slowly and carefully when using jib since
jibs can increase boom length by 50%.
Area where jib swings around must be
clear of obstructions and power lines
when stowing and unstowing jib.

Use safety glasses when pounding pins
with hammer.
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Do not extend/retract boom unless
boom is horizontal when stow pin ‘A’
and jib-swing pin ‘B’ are removed during
stowing or unstowing procedures.
Always put spring clips in pins to ensure
that they will stay in place.

When the jib is stowed, the boom can
not be fully retracted if a boom tip
attachment option is installed.

For manually extendable jib options:
Extension retaining pin ‘E’ must always
be installed before operation.

All swing around (stow and unstowing)
operations shall be done with jib
retracted and pinned.

Extendable section may slide out of 1st
section jib when pin ‘E’ is removed.
Keep personnel clear of area.

1.8.1 Deployment Procedure

Using boom telescope function, fully
retract boom.

Using lift function, lower boom to allow
for easier access to jib deployment pins
‘Cl'and ‘C2'.

Install pins ‘C1’ in upper and lower jib
ears. Install retainer spring clips. These
pins will be used as a pivot point to
swing jib into the deployed position.
Locate the stowed position of pins ‘C2’.
If in jib attachment holes or boom
sheave case jib holes, remove pins from
storage location.

Remove jib-swing pin ‘B’ from top ear of
jib.

Remove stow pin ‘A’ from ramp/side
stow bracket assembly on jib.

Attach tag line to sheave case end of jib.
Using lift function, raise boom to a
horizontal position.

Using telescope function, slowly extend
boom approximately one foot. This will
pull the jib out of the stow bracket.
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CAUTION

Use Caution during this step. The jib
is free to swing away from the boom
upon boom extension.

Using tag line, swing jib into deployed
position.

Remove cable keeper pins from boom
sheave case and jib. Remove hook
block. Pivot jib slightly to allow for
loadline to be removed from boom
sheave case. Remove loadline from
boom sheave case and place in an area
to minimize possible damage.

Pivot jib into place, visually aligning the
upper ‘C2’ pin holes. Install upper ‘C2’
pin and spring clip. A slight hammer
strike may be necessary to install pins.
Always use proper eye protection during
this step.

Install lower ‘C2’ pin and spring clip. A
slight hammer strike may be necessary
to install pins. Always use proper eye
protection during this step.

Using winch function, unspool enough
loadline to reeve loadline over jib
sheave case. Keep slight tension on
loadline to avoid bird caging of loadline
on winch drum.

Route loadline over jib sheave and
install keeper. Install line bock to end of
loadline.

Remove anti-two-block weight/chain
assembly from boom tip switch and
install on jib top switch. Be certain to
use keeper provided with switch.

Install jib swing pin ‘B’ and spring clip
into jib ears.

Remove tag line from jib sheave case.
For manually extendable jibs, pull
extension retention pin ‘E’, and extend
second section out by pulling on sheave
case. The second section jib, as it
extends, will hit a mechanical stop that
allows for extension pin ‘E’ installation.
Install pin and spring clip.
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1.8.2 Stowing Procedure

Using lift function, lower boom so that jib
tip is close to the ground.

For manually extendable jibs, pull
extension retention pin and fully retract
extendable 2nd section jib into the 1st
section.

Reinstall extension retention pin through
the 1st and 2nd section jib assembly
and install spring clip.

Remove loadline from jib sheave case.
Place loadline in area to avoid possible
damage from stow procedure.

Move anti-two-block weight assembly to
boom tip switch.

Attach tag line to sheave case end of jib.
Remove spring clips from pins ‘C2’ on
both upper and lower jib ears.

Remove pins ‘C2’ from upper and lower
jib ears. Co not remove ‘C1’ pins at this
time. ‘C1’ pins will be used as a pivot
point to swing jib into stowed position. A
slight hammer strike may be necessary
to remove pins. Always use proper eye
protection during this step.

Using lift function, raise boom to a
horizontal position.

Using telescope function, extend boom
approximately 1 foot.

Using tag line, slowly swing jib into stow
position (parallel with 1st section boom).
Pins ‘C1’ are the jib pivot points during
this operation.
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CAUTION

Use Caution when swinging jib to
avoid unnecessary impact with 1st
section.

Install jib-swing pin ‘B’ with spring clip
through jib ear and boom sheave case
holes. This pin will keep the jib
assembly in line (parallel) with the 1st
section boom. Jib swing pin ‘B’ does not
retain the jib in its stowed position on
the 1st section boom.

Using boom telescope function, slowly
retract boom. The ramp/side stow
bracket assembly on the side of the 1st
section jib will engage the hook on the
side of the 1st section boom, first lifting
the jib and then engaging the jib side
stow bracket and the boom hook
completely upon full retraction of the
boom.

Install stow pin ‘A’ with spring clip into
the ramp/side stow bracket assembly on
the jib. Complete engagement of stow
brackets and proper installation of pin
‘A’ is critical for secure jib stow
attachment.

Remove pins ‘C1’ from upper and lower
jib ears. A slight hammer strike may be
necessary to remove pins. Always use
proper eye protection during this step.

/\\ DANGER
Reinstall loadline over boom sheave
case.

Visually inspect all pin positions to
assure jib is fully retracted into side
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stow brackets, jib stow attachment is
secure, and all pins and spring clips
are in their proper locations. Failure
to properly secure the jib during
stowing and erecting may allow the
jib to fall. Serious personal injury or
death could resuilt.

Always have at least one, if not
both of the following in place at all
times:

Side stow bracket completely
engaged into stow hook with stow
pin ‘A’ properly in place.

Both pins ‘C1’ in upper and lower jib
holes properly in place through
mating holes in boom tip.

1.8.3 Jib Maintenance

Lubricate sheave pin on jib with grease
gun containing chassis grease weekly.
Check for free rotation of jib sheave
daily when using jib.

Lubricate jib sheave case pivot pin with
grease gun containing chassis grease
monthly.

1.8.4 Jib removal

Should jib removal from the boom
become necessary, proceed as follows:
Unstow and swing jib into position on
the boom tip according to steps 1-10 in
the preceding jib deployment section.
Support and raise the jib at its balance
point and remove the two swing around
pins. Jib is now free of boom.

To install, proceed in reverse order of
removal.
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1.10 LOAD CHARTS
1.10.1 Material Handling — Main Boom

ELLIOTT] MODEL E160

EQUIPMENT COMPANY

MAIN BOOM LOAD RATINGS WITH FULLY EXTENDED OUTRIGGERS ~ LMI MODES: HOOK - w/BSKT & HOOK - NoBSKT

MAIN BOOM LOAD RATINGS WITH BASKET ATTACHED LMI MODE: HOOK - wiBSKT
LOAD RATINGS IN Ibs WITH OUTRIGGERS AND STABILIZERS EXTENDED
LOAD [ LOADED tomed| A |womeo| B [women| € [wowoer| D [iooeo| E [toweo| F o iomoe| G [Lowoeo| H
RADUIS | BOOM BOOM BOOM BOOM BOOM BOOM BOOM BOOM BOOM

INFEET | ANGLE 35‘ﬂ ANGLE 47'ft ANGLE 61'ﬂ ANGLE 74'ft ANGLE 88'ft ANGLE 101'ﬂ ANGLE 115‘ﬁ ANGLE 128‘ﬂ ANGLE 142‘ﬂ
7| 7541 30,000
8 | 732] 30,000
10 | 71.0 30,000 76.7 26,200
12| 67.3 | 30,000 74.3 126,200 | 79.1 | 26,200
15 | 61.7{ 30,000 70.5 26,200 | 76.3 |25,900 | 79.5 | 22,200
20 | 50.9 27,500] 63.6 |25,700| 71.4 120,700 | 75.7 | 19,200 78.7 14,900
25 | 381 19,000] 56.0|19,200 | 66.3 |20,000 | 71.5 | 17,400| 75.2 12,500 | 77.8| 10,300

30 | 19.3| 14,000/ 47.8 14,300 | 60.6 17,850 | 67.2 | 14,750 71.7 10,900 | 75.0| 9400|775 7,700| 79.3 | 6,500

1

3 38.0 11,000 | 545 111,200 | 62.8 | 11,400| 68.1 {10,500 | 72.0| 8,400 75.0 | 6,800| 77.0 | 5,700 | 79.1 | 3,500
40 25.2 | 8,600 48.0 | 8,800 | 58.0| 9,040 | 64.4 | 9,000 | 68.8| 8,000|72.2 | 6,000|74.9 | 5,000 | 77.0 | 3,500
45 407 17,100 | 52.9| 7,300/ 60.6 | 7,350 | 65.6| 7400|698 | 5200|726 | 4400 |74.8 | 3500
50 3195700 |47.3| 5800|565 | 5900 | 62.3| 6,000]67.0 | 5100| 70.1 | 4,000 |72.7 | 3,000
55 198 | 4700 | 412] 4750(52.3 | 4,850 59.1| 4900|642 | 4800|676 | 3400 |70.5 | 2,700
60 349] 3850480 3900 55.5| 4,000/61.2 | 4000650 | 3,300 |68.3 | 2400
65 264 3050430 3,100 51.8| 3,250|58.1 | 3200|624 | 3,200 |65.9 | 2,300
10 12.9 | 2350/ 37.3 | 2450 47.6] 2,550 |55.0 | 2,500 59.7 | 2,500 |63.6 | 2,200
75 308 | 1,850 | 43.1] 1,950 |54.6 | 1950|56.9 | 2,000 [61.2 | 2,100
80 2251 13001 382 1,400(47.8 | 1450|54.0 | 1,450 |58.7 | 1550
85 327 950|438 | 10501508 | 1,150 |56.2 | 1,150
90 26.1| 600|396 | 700(474| 780|535 780
9 4381 450 [50.7 | 450
0 112100 0 | 700] 0 | 4000[ 0 | 22000 0 | 900

W W S| @ @ wW| W | m| e

wocnese | 600 600 600 600 600 600 600 600 600 | soren g

ELLIOTT EQUIPMENT CO. SUPPLIED

o TEAR . o LOADLINE EQUIPMENT DEDUCTIONS:

s S I — 5 —— ] g

DOWNHAUL WEIGHT............. 225 Ibs

ﬂ; 26'- 2" FULL SPAN OUTRIGGERS ;ﬁ A B ONE SHEAVE BLOCK...... ...424 |bs

‘ AT FULL HORIZONTAL EXTENSION ‘ AT FULL HORIZONTAL EXTENSION TWO SHEAVE BLOCK..............592 Ibs

THREE SHEAVE BLOCK..........639 Ibs

FOUR SHEAVE BLOCK...........762 Ibs

AUXILIARY SHEAVE.. 100 Ibs

DO NOT PAINT OVER ANY LABELS 179860 110812
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1.10.2 Range Diagram — Main Boom

ELLIOTT

EQUIPMENT COMPANY

MODEL E160

RANGE DIAGRAM WITH FULLY EXTENDED OUTRIGGERS

LMI MODES: HOOK - w/BSKT & HOOK - NoBSKT

HEIGHT ABOVE GROUND IN FEET

160
150
140
130
120

= e
© o K
o & o

A

RANGE DIAGRAM WITH FULL SPAN OUTRIGGERS

| e}

[
82:\‘75°
145 70°
K 65°
60°
/f 128 55
G
/%L 115 >50°
IS
AV,
///‘\>55°

e (
% g P 40°
fé[sc §\35°
4

A

fumt

=Eaim

0 N [l

1t &

10

20 30 40 50 60 70 80 90

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

FRONT

=~ 21'-2"FULL SPAN OUTRIGGERS
AT FULL HORIZONTAL EXTENSION

=

REAR

26'- 2" FULL SPAN OUTRIGGERS

AT FULL HORIZONTAL EXTENSION

NOTE:
1. Operate jib by radius when main hoom is fully extended.

Increase boom angle if necessary to maintain load radius.
2. When boom is refracted, operate jio by boom angles.

Do not exceed any rated jib capacities at reduced hoom lengths.
3. Boom load ratings are based on loaded boom radius.

Loaded boom angles are given as reference only.

4. Personnel handling is allowed only with full span outriggers.

360° FULL CAPACITY

l AREA OF OPERATION WORK AREA

LINE THROUGH o |
CENTERLINE A
OF ROTATION S /

@
[Sam
&7

Tl

\\1_/

DO NOT PAINT OVER ANY LABELS 1179860 110812
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1.10.3 Material Handling - Jib

ELLIOTT MODEL E160

EQUIPMENT COMPANY

JIB LOAD RATINGS WITH FULLY EXTENDED OUTRIGGERS LMIMODES: 32' JIBRET & 55' JIBEXT
3255 TWO SECTION JB

w4 0 | w0 210 BTACEDSRAY

50 75 | 1400 || 59| 75 | %0

B | 70 | 450 | 76] 70 | 30 200

LMIMODE: 32' JIB RET LMIMODE: 55' JIB EXT Z

/

190 ///

180 /é/\
/

170
160 ﬁ 70°

150

DONOT OPERATE JIB IN
WINDS EXCEEDING 15MPH

140 / —12g
"6

HEIGHT ABOVE GROUND IN FEET

130
° /%L 115
120 7 1 (Z /7
110 E =
8
AT FULL HORIZONTAL EXTENSION 100 08 _
FRONT . ~ 90 77 4 Ié/
- 3 JIg
= 80 61
21'-2"FULL SPAN OUTRIGGERS 70 B i
ATFULLHORIZONTALEXTENSION
60147
. ) ) ) A
NOTE: 1. Operate jib by radius when main boom is fully extended. 50 (g/ ;f
Increase boom angle if necessary to maintain load radius. 40 L
2. When boom is retracted, operate jib by boom angles.
Do not exceed any rated jib capacities at reduced boom lengths. 3
3. Boom load ratings are based on loaded boom racius. I
Loaded hoom angles are given as reference only. : |
4. Personnel handling is allowed only with full span outriggers. " T

10 20 30 40 50 60 70 80 90 100

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

DONOT PAINT OVER ANY LABELS 1179860 110812
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1.10.4 Platform Range Diagram — 600 Ib. Main Boom

ELLIOTT MODEL E160

EQUIPMENT COMPANY

BOOM RANGE DIAGRAM WITH PLATFORM ATTACHED LMI MODE: BSKT - MAINBM

LOAD LOADED LOADED
RADUIS BOOM BOOM
IN FEET LENGTH ANGLE

0 90 0 - ol ]

0 101 %1 Ee e

0 M5 NE | gw

0 18 44 gn e

0 M B5 | Fe i

PERSONNEL 600 LBS MAX Sueaw
USE OUTRIGGERS = Ssimmie

AT ALL TIMES IR

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

NOTE: 1. Personnel handing is allowed only with full span outriggers.
2. Boom load ratings are based on loaded boom radius.
Loaded boom angles are given as reference only.

DO NOT PAINT OVER ANY LABELS 1179860 110812
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1.10.5 Platform Range Diagram — 1200 Ib. Main Boom

ELLIOTT MODEL E160

EQUIPMENT COMPANY

BOOM RANGE DIAGRAM WITH PLATFORM ATTACHED LMIMODE: BSKT - MAINBM
LOAD LOADED LOADED
RADUIS BOOM BOOM
IN FEET LENGTH ANGLE 160 — ‘
0 8 0 o e
B0 8 25 S fom, T
80 101 382 DG
0 M5 418 Bw
0 18 50 27
0 12 57 e -
PERSONNEL 1200LBS MAX ok
USE OUTRIGGERS e

AT ALL TlMES 10 20 30 40 50 60 70 80

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

NOTE: 1. Personnel handling is allowed only with full span outriggers.
2. Boom load ratings are based on loaded hoom radius.
Loaded boom angles are given as reference only.

DONOT PAINT OVER ANY LABELS 1179860 110812
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1.10.6 Platform Range Diagram — 600 Ib Jib Retracted

ELLIOTT MODEL E160

EQUIPMENT COMPANY

2 PIECE FULLY RETRACTED JIB RANGE DIAGRAM WITH PLATFORM ATTACHED LMI MODE: BSKT - JIBRET

PERSONNEL 600LBS MAX =«

DONOT OPERATE JIB IN
WINDS EXCEEDING 15MPH

F
//
160 ﬁ/
USEOUTRIGGERS B = fi /e

N

[EEN

90

180

[N

70

AT ALL TIMES o
o Vo
100 /// §

HEIGHT ABOVE GROUND IN FEET

Increase boom angle if necessary to maintain load radius. 50
2. When boom is retracted, operate jib by boom angles.
Do not exceed any rated jib capacities at reduced boom lengths.

A

o
NOTE: 1. Operate jib by radius when main boom is fully extended. 60 7%%

3. Boom load ratings are hased on loaded hoom radius. 3 g

Loaded boom angles are given as reference only. 3
4. Personnel handling is allowed only with full span outriggers. e e e I B
= %QQEQ
10 20 30 40 50 60 70 80 90 100

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

DO NOT PAINT OVER ANY LABELS 1179860 110812
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1.10.7 Platform Range Diagram — 600 Ib Jib Extended

ELLIOTT MODEL E160

EQUIPMENT COMPANY

2 PIECE FULLY EXTENDED JIB RANGE DIAGRAM WITH PLATFORM ATTACHED LMI MODE: BSKT - JIBEXT

N

PERSONNEL 600LBS MAX =« g oo

200 f
DONOTOPERATEJBIN | E
WINDS EXCEEDING 11PH o/

= e

USEQUTRIGGERS & i/ /6%
ATALTIMES S| &

S |

.%100 / 8sE

%90 73 //

80
70

60

NOTE: 1. Operate jib by radius when main boom is fully extended.
Increase boom angle if necessary to maintain load radius. 50
2. When boom is retracted, operate jib by boom angles.

v %%ﬁ%w%\\ﬁ\ _
NQ\
N
N
BB

Do not exceed any rated jib capacities at reduced boom lengths. 40 v
3. Boom load ratings are based on loaded boom radius. 30, g
Loaded boom angles are given as reference only. ' e
4. Personnel handling is allowed only with full span outriggers. e e R A

10 20 30 40 50 60 70 80 90 100

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

DO NOT PAINT OVER ANY LABELS 179860 110812
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1.10.8 Platform Range Diagram — 1200 Ib Jib Retracted

ELLIOTT MODEL E160

EQUIPMENT COMPANY

2 PIECE FULLY RETRACTED JIB RANGE DIAGRAM WITH PLATFORM ATTACHED ~ LMI MODE: BSKT - JIBRET

PERSONNEL 1200LBS MAX 2

DONOT OPERATEJBIN
WINDS EXCEEDING 15MPH 110 //%E

160

N

90

=

[EnY

USEQUTRIGGERS £ | ./ /%
ATALTIVES 5o/
120 ﬁ; 15

110 // 107
100 N
8

90

HEIGHT ABOVE GROUND IN FEET

80

/5
70 ’ZL
o Wi
NOTE: 1. Operate jib by radius when main boom is fully extended. 60 y

Increase boom angle if necessary to maintain load radius. 50 il
2. When boom is retracted, operate jib by boom angles. 20
Do not exceed any rated jib capacities at reduced boom lengths.
3. Boom load ratings are based on loaded boom radius. 30, g
Loaded boom angles are given as reference only. 3
4. Personnel handling is allowed only with full span outriggers. e | O

= %Q-ﬁt
10 20 30 40 50 60 70 80 90 100

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

DONOT PAINT OVER ANY LABELS 1179860 110812
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1.10.9 Platform Range Diagram — 1200 Ib Jib Extended

ELLIOTT MODEL E160

EQUIPMENT COMPANY

2 PIECE FULLY EXTENDED JIB RANGE DIAGRAM WITH PLATFORM ATTACHED LMI MODE: BSKT - JIBEXT

110 103
| e
100

PERSONEL TOLBSIAK ==

DONOTOPERATEJBIN =

WNDS EXCEEDING f5WPH &= |~
USEOURBGERS  E= | .. /o5
ALTIES 3 i

NOTE: 1. Operate jib by radius when main boom is fully extended. 60
Increase boom angle if necessary to maintain load radius. 50
2. When boom is retracted, operate jib by boom angles.
Do not exceed any rated jib capacities at reduced boom lengths.
3. Boom load ratings are based on loaded boom radius. 3G/
Loaded boom angles are given as reference only.
4. Personnel handling is allowed only with full span outriggers.

%ﬁi’ggﬁﬁx
N j
N
N
B

10 20 30 40 50 60 70 80 90 100

LOAD RADIUS FROM CENTERLINE OF ROTATION IN FEET

DONOT PAINT OVER ANY LABELS 1179860 110812
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1.10.10 Load Line Rigging

ELLIOTT MODEL E160

EQUIPMENT COMPANY

PARTS OF LINE

~ BOOM HEAD
SHEAVE(S)

'SNATCH BLOCK
_ SHEAVE(S)

1-3 PARTS OF LINE

PARTS |  SHEAVE(S) SHEAVE(S) 518" AMSTEEL BLUE ROPE
NOTICE: OF LINE | ON BOOM HEAD| ON SNATCH BLOCK | 50,000-Ibs. BREAKING STRENGTH
- DO NOT DEADHEAD LINE BLOCK AGAINST || 113 A 10,000 bs
BOOM TIP WHEN EXTENDING BOOM. g o 11A §8888 :E:

- KEEP AT LEAST 5 WRAPS OF LOADLINE :

ON THE WINCH DRUM AT ALL TIMES.
- USE ONLY 5/8" DIAMETER ROPE, AS

SPECIFIED, WITH THE PROPER BREAKING || A-DEAD END FOR ODD PARTS OF LINE

STRENGTH LISTED. B-DEAD END FOR EVEN PARTS OF LINE
- ANTI-TWO-BLOCK SYSTEM MUST BE IN

GOOD OPERATING CONDITION BEFORE
OPERATING CRANE. SEE OPERATION &
SAFETY MANUAL.

DO NOT PAINT OVER ANY LABELS 1179860 110812

-43 -



Elliott Equipment Co.

SAFETY & OPERATION

1.11 REQUIRED INSPECTIONS

Government regulations and Elliott
Equipment Company require the
following inspections. It is the
responsibility of the operator to not
operate this boom truck until the
appropriate inspections have been
performed, documented, and any
necessary repairs are made. Failure to
perform and record these inspections
shall be considered misuse of the
equipment and could void warranty
consideration. It is the responsibility of
the operator or employer to maintain
accurate inspection records for the
periodic inspections. The owner shall
maintain a record of the results of the
inspections for each boom truck and it's
optional equipment. These records
shall be kept in a location accessible to
the operator.

A\ CAUTION

Be sure the unit is in an area free of
overhead obstructions and power
lines.

1.11.1 Daily Inspection

1) Perform all items required in a
standard walk around vehicle
inspection in accordance with US
DOT Commercial vehicle
requirements. Perform daily
inspection of truck per
manufacturer’'s
recommendations. Verify that the
loaded vehicle does not exceed
the Gross Vehicle Weight Rating,
Gross Axle Weight Ratings or
exceed state law ratings.

2) Inspect the unit’s underside for
structural damage and hydraulic
leaks.

3) Check all hydraulic hoses,
particularly those that flex in
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normal operation for any scuffing,
cuts or wear marks.

4) Check the turret, pedestal and
boom for cracked welds, loose or
broken bolts and damaged or
missing parts. Verify all guards
and covers are in place.

5) Perform the daily lubrication per
the “Lube Chart”.

6) Check that oil level is at proper
level

7) Check oll filter condition by
reading dirty filter gauge on filter
housing. This needs to be
checked while engine is running
and PTO is engaged.

8) Inspect the wire rope for wear
and damage, check for corrosion,
kinking, crushing, cuts, and
slippage of clamps at wedge
socket.

9) Check for proper wire rope
spooling on the winch drum and
proper reeving. Make sure all
sheaves turn freely.

10)Make sure the load line is
correctly fastened to the hook
block/headache ball.

11)Make sure the hook
block/headache ball latch works
properly.

12)Check slings, chains, etc. for
damage or wear.

13) Check that the Lift Capacity
Charts and all other decals are in
place and readable.

14)Check proper operation of all
aerial device functions.

15)Check boom proportioning.
Verify all sections start and stop
simultaneously.

16)Check all control mechanisms for
maladjustment that could
interfere with proper operation.

17)Verify that all control mechanisms
when released to the neutral
position all functions stop.
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18)Make sure all control 3) Check the winch drum and

mechanisms are free of
excessive wear and are not

sheaves for cracks, wear and
damage.

contaminated by lubricants or 4) Make sure the boom angle
other foreign matter. indicator is working.
5) Check boom lift and outrigger
19)Check the hook block/headache holding valves for proper
ball for excessive wear and operation.
overload. Check for cracks, 6) Verify winch brake stops and
spread side plates, elongated holds load. Check at rated line
holes, bent tie bolts etc. capacity.
20) Test the ATB system. With the 7) Verify owner’'s manual is with

engine running and PTO
engaged, raise the ATB weight
and make sure the alarm sounds
and the winch up, telescope out,

unit. If manual is not present and
cannot be located, either print
new manual from CD provided, or
provide serial number to Elliott

and lift down functions are
disabled. Refer to the ATB
manufacturer’s operator manual
for additional daily inspection
procedures.

21)Test the Load Moment Indicator
(LMI) by picking a known weight
load and slowly move it toward
an overload condition per the
Capacity Chart. When the

Dealer to order replacement
manual immediately.

A\ CAUTION

Be sure the unitis in an area free of
overhead obstructions and power
lines.

1.11.3 Monthly Inspection
overload position is reached, the 1) Perform the daily, weekly and
alarm should sound and the monthly lube services.

telescope out, lift down, and 2) Perform the “Daily Check List”
winch up functions should be and “Weekly Check List".
disabled. All other functions 3) Check the boom and all structural
should operate. components-especially welds-for
22) Check proper operation of horn, deformation, cracks, corrosion
start/stop switch, etc. and other forms of damage.
23) If supplied, clean oil cooler core 4) Inspect full length of wire rope for
for proper heat transfer. damage and excessive wear.
See wire rope maintenance
section for detalils.

A\ CAUTION

Hook must be replaced if throat
opening is 15 percent more than
when new or if bent/twisted more

than 10 percent from original
configuration.

/Ay CAUTION

Be sure the unit is in an area free of
overhead obstructions and power
lines.

1.11.2 Weekly Inspection
1) Perform the daily and weekly
lubrication per the “Lube Chart”.
2) Perform the “Daily Check List”".
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5) Check the wire rope attachment
at the wedge socket for damage
and/or loose parts.

6) Check wiring for damage, dirt
accumulation, loose connections
etc.

7) Check hydraulic hoses for wear
on outside surfaces and leakage
at connections.

8) Check hydraulic pump for loose
bolts, leaks, noise and vibration.

9) Check the hydraulic valves for
leaking.

10)Check the hydraulic cylinders for
drifting due to holding valve
failure, rod seal leakage, weld
joint leaks, visual damage.

11)Check foot throttle engine speed.

12)Check all pins for proper
installation and retention.

13)Check boom wear pad retention
bolts.

14)Adjust the tension on the extend
and retract cables in the boom.

CAUTION

Be sure the unit is in an area free of
overhead obstructions and power
lines.

The items listed below should be
inspected on a periodic basis, with the
interval to be determined by the amount

and serverity of the operation of the unit.

This inspection should be performed at
least once every twelve monthes and
shall be performed by a competant
individual or a government or private
agency recognized by the U.S.
Department of Labor.

1.11.4 Periodic Inspection
1) Perform all lube services.
2) Perform the “Daily”, "Weekly”,
"Monthly”, and “Semiannual
Checklist”.
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3) Check all fasteners and retighten.
Check torque of all bolts on “Bolt
Torque” chart.

4) Check the relief valve settings
per the hydraulic schematic.

5) Check for worn, cracked, or
distorted parts such as pins,
bearings, shafts, gears, rollers
and locking devices.

6) Test lift and outrigger cylinders
for drift from possible internal
leakage.

7) Check PTO drive line or direct
mounted pump for proper
alignment, lubrication, and
tightness.

8) Check Rotation bearing and
gearbox mounting bolts for
proper torque. See “Bolt Torque”
chart for appropriate torque
values.

9) Check mounting bolts, except
“huck-bolts” for proper torque.
See “Bolt Torque” chart for
appropriate torque values.

10)Check all “huck-bolts” for damage
and tightness.

11)Inspect all electrical wires and
connections for wear, cuts,
deterioration, etc. Replace as
required.

12)Check condition of extend and
retract cables for wear or
damage.

13)Re-shim the boom wear pads as
required. Replace worn or
damaged wear pads as required.

14)Check boom angle and boom
length indicators for accuracy
throughout entire operating
range.

15)Check LMI system for
inaccuracies. Perform this check
by lifting load of know weight and
measuring boom angle and
radius.
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1.12 AMSTEEL BLUE ROPE USAGE, INSPECTION AND RETIREMENT

INDUSTRIAL

Rope Selection, Usage, and Retirement

ROPE SELECTION select the Right Rope for the Job
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Rope Selection
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rope consiructions such ag: J strand, § strand, Ax? strand,
Ti-='rend, oonkle braids, or core.dependent braids.
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e

ATTACHING LINE TO A WIKCH DRUM
Inere are varowus methods of attashing e wnch ime bo s wine
clinnr veEngp aovaslig: o phing el sel scroee o Hes i Body
of 1 dnma, o wing & L0 ol frsgh e g9 ot he Hanos
Anodtmr mathoed meclvas waling a ramd pling fo tha winck
drum. ha sofl e al Bz end of s winch ine 15 placad ver
the @lug a3id hekd inooleca Witk a M6 keaper. |he albachmam
metiod snoul not nave a sham edgs tat vl . the e
ek kel I pneesabee, o
15 Ak I ey o
fvE arinaIn hatt ans GECTION frf . r—Fid fed e
ot 198 winch re socthat
It can ba ravassed in
the evant ot Jamege 1o
o el hrmescoa, iTies
15 met nhwmign aneshlke
dam=niire i ths
rieciod of ettashmei
b2 198 wimeh dnarn e
whether o7 not & dosed
Frrmtile e spilccd e e
ooy IFan s nntosed
at i dnm and, then this
ared shold e gty wiipoed Witk a
=5rang teana.

ROPE CAPACITY OF A WIHCH DRUM

Eff=ct of rops diameter on drum caparcity.

|1z Trrrmlia fioe ehkederraarny Pz kel sl eope sl sl o e
wand b Anm 15

Lengthtobe _  A(B-C3
stored (faef)  — 16.3 {rope diaF
e A 8, 1 and e
B iowier it s, v gt
5 B Y e
EFFECT DF ROPE DIAMETER [ PSStPmsssess presmmms
ON DRUM CAPACITY "m ! el
[-1]- AN
1T by 2
T [
- 125
1-108" el

s basod oa & Aefratammp

AVOID ALL ABRASIVE CONDITIONS
A rpz el b ssernedy damgsgeed T rafjecdad e roangln soefenzss
o sdenp el Chackes, Bills winctiess cnmes, el olley
SUMECES M e Keps In Qood cxrdibn and nas of bures and
o, Palbuees pord b oo Lo pelabe ared chvodd Lo of prognor Szo
B S 0i T EHCRESINE esdll
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CROSS WINDING Sepen Croes

;‘f‘??" Pwttiiend  pANGER TO PERSONNEL

Pasiwe slendd terwemesl sgaioel b serene changen of starnfog in bree wilhoaoomgae urele leesin
Stk bzaopes pan ] il erey il wilh corssickenshbe fene smd specd nall cosa wlene sny <och
sk are el o e re sanny sl abonl e kil b o P caredien s e
-,

-y wamkire] kel stk b saabedan ally sexhond arel e sopee progroeds respecle:) b ooy o

WINDING DNTO A WINGH

LEYEL WiMDING: L'3mg tho: appropr afc armecunt of .
searkl P e asecnly, welbioal sqescrss s e chioenal e
wineh 1he next ke shoud
wArel narThe e s
fenver of rops and todoe the
walley betvaen tums on the
presmous leve . | his catam
e lnlkwarsd low all ke al
ropaz, withs coneeh Ingpner of
surme, sy aiteRT e the
lemiar Dk,

LEVEL WIKDENE
1 CROSS WINDING: When 178 mopa

15 praced Lnoar bed 0 can dees, or
ol inlo, U iz vicersly waegepod
borwad baodeeny il T s dierey, wrows
WIRNg 1S recamimsnded,

Whan orre s wandng, shar weh ban
|evars of kel wourd rops usng the
LFUSS WIKLING Arst Lrose appropiiale beck bersion, AL (e ool
il Bwr sotenend layen i P seipe
kb aczoes. (e dawn allwe il la
warnd ey LAL arrn I sise 1l e
dnann; o e kly pnll d back fn Fhe
argnsta srant e droey Thes wedl
gy e g Do oo in il aridhe
] Teanrn i Gavien bl wwill proseers
(bns rape Tznm afieiveg indar B femsc
ke o e o wdwen picen!
vner I Fofors e orocs wvained
Iraar b nn Bseees, nt leasl vt ine
o, Eoe fenrn anolbee s
Rzl i pallerry endil He: heggth of
tespu s Fully spowsesd ool e wined

CACSS WINDING L svw ey

WINDING ROPE DN THE WINCH DRI

1 F1a 4Irst e e Bround EE wInG ) dnim should De pur on
chosaly and ightl. 1he niial vandng bension (Ced] showld 0e
appexmmatess S0 soands. Thes sl prewant subsaquent wraps
o shppdnag Gown Detwasn tUmE when fBncion 15 aopled
Samser vwirich frees lond Lo sol losal, Inpacanl. Samsen
recammsands a2 lees: tour wraps™ I '
altsayys b et arsarch Snan.

h—
TWPORTANT NOTE: Dwe to thei
Jow co=fficiant of friction AmSteaf™
and Am&ee-Hilue ines must be _
warfres wifh at lsast elghr wiaps ot || - campuassanm |
Tha drorn af ol dmeg. I l

SamsonRope.com &)
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DIELECTRIC PROPERTIES
Tharatf axm raa s mickising prsihess: oo prerse by esing
o ennickerd nn clran, Rew mpe Samiples N holes e onky
wredor s hidess! cordilioons. DL pwease, Tosega reaallen, qimd
e fircdulivey norlibyyowed | safen e rerexncigliely?
LAy o any Synielc rope oF nakanal. o mes
mareisturar cen atbest b0 @ rops s dscic propen 85 WCeT
syl wospalingg v ilios.

REMOVING ROPE FROM A REEL OR COIL
Syniliolic For 1opos
pawraly shipped o sy for
MHEHITU T Fretacton while
I menEn. TR rope sholkd
D renrizerx] Trioen Boz e by
paatineg ol ol 1Ewe Sops vl e
reclis tren oorebahe Phis con
bz ascerrepiisdund by pegcdng a
e Ty dhe: el af ik
texd el jackiveg il g undd (b
r&s)15 es TOm the dack. [ope
=haukd areve L lebon i
radl lire) o 1B mica G mope = supnbar ana ool i shed i
ehweys D uncoiad ram ke inside <o thak the trsk bam comes
oif tha bathom N a counbsr-ciockhviss dirachion.

ROPE STORAGE: COILING, FLAKING, AND BAGGING
Gircek care st b faken incihe shoraage ancd proper solng
of d-zirend ropas 0 pravant e nRTarel biab-in teast of fhis
Irw: bron el liping Sk sl hockles asichod wipoes on e
b heanl Fevan vao Tl i Dweiesl swnl ane P i nosisdand by
kniking Fwen " kinks ok desnsiop [Fewy caeved desekap Tulben
o hocass,

Hwiana Ao

Thiese== il sa el
Lt aicend ropes
3n0uis be olsd
| ks
srection (or Inthe
sanehinan vl e Gy

of b repeey ond uncoded r
B ceilen clocksis ‘.l"i )

siincelion Jo ekt Binky
Ay lleresle mnd pshiape
bertter method 15 B Hads ¥ I
] U s s b N 4 Ji
cighil, Thies auo du paldneg 4 | ¥
tEtm e inein ethar
drechion ard BsEens he | i
1zik al kinkag |
|

[EETSTH FHR B TR A B
£arnnan b of
sronn brrdad o hashed

rirnbire: e Tle pope:
B atllimwnl b el iree ias
reured poshion without
AUt le sl i o,

Lo aghit ey Laimy —
Tanrded Nipasn:

€} SamsonRope.com
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EYE SPLICES

Tz sleanehisas ey sphis armnel s ksl and arels ke,
Frwienr, @ ran b palod oln By hand whicn fhe sincs ine sona
relamend shake. To pooeenl such Lermoring, iLis reoomriended hal
Tesczi salibchiney oo il sedosivey bz sssapdivsd o Wi Erases oo Bl ol
The splics.

Lok sticming mas alzo prove advantagaots o some splices
0 pravent no-ked openirg oue 1 miskandlire. | ks mesnal
FEEpEe B pene bl gt il ratonn W TEEr PAIED e n oy
the mams sec dinmcter ns e Smares nbhe e W e ek
hing Thed sheaeehs el Teema T s yeen ene ek sSilchir g
riy el faz wsexd by welippeoga Besine s pnelesalie. Moy
chambiand bk slilch vtz feoen o v, » SarmaniRope:
ST GEd] cLEomEr sanaos o racelve them by mar.

Bve splicas & Ihe and of amzh anas (f el put m et the
factory | shcuid B2 doma in sinct accondanos wih tha shapsand
procediren LR 0 Samaan aplcng nanechans hess
snie ng mehinds cRn e arsihy laarmed fd suscatad by ine
crezam nel shoy sersconie]l Spliiry ired wiclion aeeees aoec s
awailabiky Fienegly B S Tocloesl Rapresiondadine in v
dreta Spdicing T Kils meeisls, el ks can ko oodened
Thraugh wour local Samscn Clsedbuor ar irsct from tha faciors
Inbruciinnes sy wlzo evailabis sl ol SunzenRops. oo

KNOTS

WRe s e thal & knot reducas rRpe shancing it 15 S0 e
TheT 8 Knod 1B B odrwaniart way b essampisn rops attachimant
Tz slaen il fures f2 ez all of Ve Byhil eouds Uil ssuun in
Shis bt VIR s bneks | rapss o ess anpnnsarnataly
L% ot e shrength, howevar. Ihis numbar can ba fegher or
T i o ope constiuclon and fibers wod, 1Lis vilal
Uit e escliction i sharegtb By e iz 0l kil B bk indes
szl whinlelerrieioe e siee amd shemodio al @ o ba
b2 used Inan appicalion. To sy knot sirendglh sducton,
e pescinnnerrded el o cops be salcssd sccoodiogg Ly le
menutacturars merechons. Spse RMINENORS ans 1saa n
ak our ropes todecarming nesy and anused tansile strandth:.
IFerztong, whersver possibie, spiced erminations shaould ba
wrseed e rexereen e voper secegibior vos el ng

USE OF SLINGS WITH WINGH LINES

1P wanch [ne ksalt A0md nol e LRed AR R enkar i fick L
a poke or oier ofjscts. [he hook attached on the end of Be
ive b lines g ek elesepaby v e e ilsedl Wer eoomnmieed
seperale e sdivggm sl e et s e ohoker and ool Boe
et e ksl

SHARF CUTTING EDGES

Sersor wsineh liness sdwled rol b cxpassd o shapsxdpes

arnd sfisses saaehas mnsal ko oo st dveres, shessens,
snackins mimbien, wien slings, oie CAFWIneR ines ans mado
o swnthehc Thers end, ss such, 650 B3 cutor dsmsged by
S7aT =daes. When rstaling winch imes on ok toek urts. greet
AR Mk Er pertiscd ba assirs that the mpne 2 0ot £nmirg

W noniecs wath harriwana Irat has Dean snarac and cossed by
ey used wine Ines. Sheaess, shectlas, Bimbias, ole.,
sl b vepilaeed inrrosl e Ol el s e shade!
by ey eocarnime! And doseod il oeocesseey

ABRASION PROTECTION OF LINE

WA FREAr QLR ket o8 pokeshes, Stonis B, Srasteel® il
elirkitas SER, 2nn Unnsn | hsse a raahesly high Seqrae ot
rerdsdaren o snasicon sl ol Blowess ol syelbndiss

armt mnaizect B iy if snbjeclhocd g eesimgh Sielian aend bieal
thereiore. such Craciiias &3 sUMInG on @ owpsy-fead winch,
Fraared vesw o mncuind pubecs, v we Grszeen e, wl, skl be
Aeeidond whizncwen possiblo,




Elliott Equipment Co. SAFETY & OPERATION

TECHMICAL REFEREMCE

Use the Rope Properly RIZIDE Ha“dlingfusage

TEMPERATURE HARMFUL GHEMICALS

| PR ziern e e bl Besrne en sl cnenwe o g
rrATaged propesy | nekan bakes placs anyhme: bao sirtanss
core veunbecl, Blid izt sornclines seformed booss giip

ik o ] chiackaelic ey incsirching sppdeafionee
Huiosgter TMChon creates Neat Tha Jreatas Iha mCtkn, he
qraater the neat bulldug. Haat s an ergnm B smiheti: e
i r) elevsiend s npsnal o cee disliclly isdues e sl
Arklnr cAlga repa met-threagh

Fligh leargzeraanns can e achiowed whon choeoking ropes on
a Chile or nannimg SeeT STck r mon-nolirg shesves or il ars,
Eseh raps's constrochon and hoer vpe vl viesd & diterart
i (sl Loeslowinal i s oge 0 el
srRfa B s pTmartant o andarstand 1ha onerebaral lamands,
ard taks nito accourk tha sza ot the rops, SonsTUEN, B
Fiaer fpe 10 minmiEs heat oz,

Mavar g urrdsn bengion mals legalhen or rieees el Lo
o ampiheer, Do Beead oo 2lL e Plsers can bubkdos and
caUsa the rope 1o 15 gquickhs £5 8 8 Fad 3esn cat with & kb

Lt etwwtns ol ancsas o Fiesal Ennliuge A Fses s1eips e rones
PR VST D CRARTSEARSES B ATy Peps om0 carsact
wilkh wn el roaler o sy olhienr bol abjoed. The sieenuth
ol o e e cen ke cledermioes® by eeslioeg, sl oo D
rem Elesshogmd i b proeess s b anifily odelermine

the rahrarenl point batora Ehals in saniss 5 assental. | rat
wlidily iz Lased un o cosnbia by ol sdusalivn i supe u=s

ared ernshes arakong wath good pickgmsans ane aupansnce
Hamanber, wou amost slweses gat what wou pay or ik the tom
of perhmasnes and reliobiaky.

TABLE 2. THE CRITICAL AND MELTING TEMPERATURES.
FOR SYMTHETI: FIBERS.

FHEH TVPE CHITICAL TEME W ELTING TEME
 HMPE 150° F WF F
 Poypragyiens Z0°F ___BE

Hykm 33°F 125" F

 Poyrester HO°F HUFF

Aramid 0°F g3l
"W o b rowibing " e v g 1 S T O sivsanavgy
SENET dag i S B TP TR R S e i

STRENGTH DEGRADATION FROM ULTRAVIOLET LIGHT

[ pkonyed axpos ars of Semilhats ropss o uranlet (U
rigchialion Fowr sondigel g s wimying deonmes ol sheaghh
dixpzacahnm

Podpder bz dre e keas! aTecbod by LW cxposore,

ard the resultng strength deoradeton of exposed nbars &
Regiqizie. My On 1S mons SLE0ACHNGS [ slrength [o:s dus
tewnifranvindd vays, ke dbn beadbr pechyesilen s nvior: [he
el ol rsreshizhly o LR chanssoe eschegpernlend o e
Ry ot hibsr and this warnies 1 mbibikors, win which Be ther
rivmdlctimen hassls theen Qe Samlisen confimegg

| 'ofvoietim and 1540 nbers ere seWenaly sacled by ulravioist
wapuau g, sl in e neluiel, wadved, eeedio
urerAred shates
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LT clior Pty E T AT Sl e s S
A alkalis, and cFlommats R arbans eer UHT | shmid
bz guoided, wehile shorg cleardg agonls o akeesbaes wsay

bz cpmmld I won = nnsone abaal Buz ofle:] of s seshi:
CREMGal, COrkact our CUstore” sErdca dapanmeTs’ 107 more
inhormahicen.

AVOID SHOCK LOADING

Sleouhk ki ol sy Tis—=vull reliv, ks, o wEs—awiuces
A dwRIRTY ritsran sa0 ot phivaacal propames Aret rRELIng fs
corfAred with normal aad ng Shock losding 15 a arkng ar
srtelechineg ol a linee o aodcny sddon ek o s s
frenn o r=hmieesd sliste oo b kA be o ool hich el A
el T ool o plalloner freern o shioel o ifisdanear a5 o el
achally doubes hs rope's oaad. SImlany, &0 ovsretap “fellrg
ol B winechs don wannosull s wock owd. This rosalls in
acoelaated wear of he rops.,

FATIGUE

Synbhieliz icers hava memoeny hey rememoer and ratan the
elfesc:ls ool Dosinng imesiasdend anil sk ol This wly wireh
Tw: e RIS A S0 HpI Gt 0 i B ot <
b udirne, wehisl proloergs Ura @ of bos rops wel reduces
prernane doesa qresding. 0o iz cssn by belicae Usald line
b ks sluwds bnesches] st ily peserenemien: exnkrgy sead il
SMcUH ba loggad IFa number o thess Inslances asslr. tha line
SN0UK be Insiessd shd notaksd.

END-FOR-ERDING

B recorrmerndext lab ewery vl b beoendisiesd coel ka e
A penocs basas . s wal weey ish stecses and vecar poonds
ared cadend useful lile, The cecmmmorded eeed Toe crefing poeood
itz =i mosdhes, al wobinh leree visal mespciclioe sl wiashing cen
F EH AT (R TR

famsonRope.com &)
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e N naaa  BENDING RADIUS
L= e
e S W
=G Y
L‘J E‘K
'\‘ v
% i iy
EE .\:.\ ol yuidklinss divu
AT AT Tl Mo
fmas Mia e finmaiar

Ihiez hieneiedes ol e s
WICTCH

teipre eicanrlire=: i

Ay sheags b o oaoee wndor head doccases il
slreregh sk edadia®y dnd revy canse gorrnelie
farade o Ere. Ir SzIng e radivs o ants,
tarzads and chocks tar Dest parfermansa, he

M,

Wtiern a0 mopie Bovidss erce thesn A0 koo
wrer el b s o chicecks s boeeliong m s
surace, e dameter of et surtaze shoald notbe:
less thah 3 imas e dismetar of the rope. Stated
sl wary, D dier gl ol U il sl
A af laAsl = s Fe mofie emArar 4 -4
rabo (37 langec) Wl be beber vk Bansuss the

i Aldily al R sopir mcceses sceilaniEly as

s o whicF il i eaorke]

Chrn o oo e wetorn Dbz roge choces red tered cagtelly
aroared, Ui barndd of B cloal van co oo bl o

RTEN]

Tl vestivn ol e levwgathy of s e sqalicss o e
Sramater of the objact owerwhich e evs 1510
b placad (for example, toland, DH, deat, &)
slvzuld Lo mineen 3 o | pdaliveeship ard
prersrebiy b-to- 1. In other wiords, if wou feve a
baoliard 2 hesabin clemeter (e sye solies shoad
bt Baor 10 e i Dt Ty cedrag R rsiin Nl
wrnzle ol e 2 feess ool Bl e splice: A iz el
WAV TR BT S s LD R o i o
Lessspieng action b this poril Jlhienbiss voe roemely

dhessgriod wilh a3 o 1 raliol

EQOM-SHEAVE RECOMMENDATIONS
T st rgsirmirn lickines ared sl
shierecs T brssdend ooy [EHF [P
1Fvizrn vangld e e oo cligemedon. Toee stz
e s el shoakd e r lesis e 103
greakar than e rpe: deecter The shoaec:
aicsee showd bowown inshapo, Shoawes il
W shegxa cncowes shinuk] b avnivk=! as oy
lexrel o piewcdy g adsresses s nsee fhooegh
vrptinn f i s cvieddog ur o
fibes Shevaz s e shensd be: kepl sonmlh
arad D el b e o Pitamreg s shesaicl
Lo roneiraleivesd bosrizane sl mlaion,

ek I

Twistsd | Plarted:
Thsmas mpa demabar

Braided:
& imies nopa diamelsr

SAMTHANE

SGamrhans coatlnge ans
a family of sbresion
realatart raatinga
epacifically formulatad
for saecific rope
construchicns and

4 their applications. The
| mdvantages of Samthane
_ coatings and some of the
‘ oM coatinga ans

o

- outlined bBelow.
ADVANTAGES:
= improved sanice (e
= RAsduced snaggiag
= Enfamnced abrasion resiztance
= Protection from condaminaiion
= Raduced codfing darsge

= Caolor coding for idondifcakion

i} SamsonRope.com

SAMTHANE (TYPE A)

A splincah e eaaing ised an pelyesior deugis bk Samihane Iype

L ipeatty anharcas sOTRRINT FAEIRRACA AR MADas RRLCIng LEad rofe
rech i Wi aeailable: oea vaiedy of 2ohoes oocasye il fesSon
leaackineg lives ineservise keyineg b G s pnesdlic opesaliones, ol Splicing
CORE 00 TEpes coated with 1y0s A 15545 the sams toois and tasnriquss
Do sl acos benl yops, Cosding sk e oy iogbsly 3% b B% b il
weighil ol U re oo,

SAMTHANE (TYPE F)

SEmiarne lppo s splecabie cowsieng ooy lunrelsiod or sl
purhoeslon Db popaers s Lis cones ol oy Class 1 oo e-dspan el
coublo beaids, Tho pivvsive propoiios of Sansdbesio Typo T B sang
et T Sl Ty Socesalivg) Coslingg bl apguoimaiedy A% (o 5%
b the wendht ot The Ins.

SAMTHANE (TYPE C)

S spdicealde Eekefimg e wsalioa, Sl Tepe: O wasaly

Uhgal il vz =ikl Doy eesbee i
whnasicn Ther coalive is ey enmh wdlky cocelkand eesishaee kel
ENd chelfng. ILIs usLEly apolad woa oisness of 1067 of more, whlch hes
e slMTermie affocl o b sops, Thi= cowlng = apobed o prespiced opass
e sy Alsn A 1zAd tar thirmkla sncansiladan

SAMTHANE (TYPE 5}
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damiane Iype s a spacoable coahng e on kgh petormance,
cloeln, aved pokeeslon foor ropoes. This coalivg addfs Trmeess aod greally
itnprrsess wesa Gihe Thee oo aadds approxirmaely 5% o 5% o o
wactiphil 1l e e
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Retire the Rope when its Tine ROP@ INspection & Retirement

Qne guastion frequanty asked 15 “When shouid | rellre my rope?” The most obylous answer |5
bafore It breaks, But, withowt a tharough understanding of how o inspect it and knowing the cad
history. you are left making an educated guess. Unfortunataly, there are no definitive rulss nor are
there Induskry guidelines to astablish when a ropa should be refired because thers are 50 many
variabies thal afiec rope strangth, Factors like load history, bending radius, abraskon, chemical
BUPOSUre br S0me comblnation of these factors, make retirement decisions difficult, Inspecting
your rope should be a continuous process of sbservation betors, during, and after each use. In
synthetc ber ropes, the amount of strenglh loss due to abrasion and'or Naxing |5 directly related
e the amount of broken Ner In the rope’s cross section. ATher sach use, [ook and f=e along eveny

Inch of the rope length Inspecting for abrasion. grossy or glazed areas, Inconsistant dlamater,
discoloration, and Inconskstenclies In textune and stTNess,

VISUAL INSPECTION

IRt onr Enanre] eapiren by of docibde: o aopes saehons Sankie Head | o disided sgquaily bebwesn b inner
mwrA Aand tha neikar croas B opinn o inspachon fara arR b sirands or sionmzant shrason damanga e mps
st b reired baceuse the siength of e enbre rope = detaasad,

Cuechopi kol Jdusaldo beids swd i es Ll e-Todd Fres 10005 of Wi luau-Lown i vapeadly Dies elled Les
Lo coew aber, Fon U wopos, B pokol can susiai darisos wilboul scompooerising b sronglh ol b
Toead bremingy coime: Bresposelion of oo doepondent deobil bl cem beomisdssding becase @ s il

o gem the core. In the case of 12-strand sindls braids such as Amstesl® ard AmiStes™-Elus, agch of the

| Z-sIEnicts cames spormamabely B35, or 17120, of heload. ITupon inspechon, tharme are o shrencs of
AL AtreEnen dA e B b ropie, Ie nagss s e el @ e e o0 G e e Ao (e

o fepared with the anpropnehe spdee

ABRASION
Wit 4 12 sharal gl besid reypae, sanch 2y
Sareslen: ™ Ma, is sl pol oo seevice, e oaler

MAanmnks of U o v il guickly fwee ogr, This

i M rosell o iy Hanonls sk, which
achualhy toms & protachve mishion ard shiald
for the fibars Lndarmeath s cordaion shoJkd
shahil (e, not proqress. (F e surtess rolghiness
IS0, | RIS P s 1 fakir e
ared sternghn s beirg kst Whcnoinspechng e
gz, lk ackeosiisbe Al buod o ke moscr e coler
s Wheo eilhen is wann b g is oliviousty
wrtakirnzd

Cipem e sinnnds oo kendcCor paswdened B,
whirh 15 nvA san ok remal waar Eslimeda ha
Irberrel weer o ashrabs tooal Aber ekrasicn. 1
ledd? Tiben oo i 0%, il & sale b s
Hhal iy ropue D deed 20%0 00 @l shemnglh s o
el ul Bnesive.

&5 & penorsl ik hor Breided mopas, whan thena
15 2l or mong wasr from: abresion, ar the hsar
1% BICHRIT L O WA enady, Al 1ope! sheadd
refed ram aervies | ar dodbic bemd ropos,
Ol waRr on e sovar £ tha ratiremant pounk,
b sl vopes 1080w mcr: s is
gl s e redFermenl pooil

GLOSSY OR GLAZED AREAS
[3k1nmy Ar glared aras Arc sgas of heat
ARMFGR I mors sTardih nss Fran tha Aot
of enclend e irnliceles Dl s sclacenl o
Ihesrelhx] e s robsaaby Eareged om
e hical cor hioogh ey sppcss inanral
Il iz 1emratamali o Lo ez i U pst o el lod (e
b iyt an ouuyl wroun! ol adjsconl
unmedsd e,

MSCOLORATION
Sl s, e gel dinky T on he hxakosd
o anzas od ilsenlonalion bel wond be cwsed
Ly ot il o b s, Dalennives Uee
caimo of Lo dsokorabivn and roglsey o ropo
1T i 5 brits or sirt,

INCONSISTENT DIAMETER
naper o Hat arcas, bumps, ar mps Ths
cairirdivele oo o inbenad darresge e
el klineg e shonck loaks and is ieadly
sl esason ks neglace e e

INCONSISTENT TEXTURE
neEenREIRR hevhira ar shit arees cRn indicats
erimivedil o il endoddke! e mome
shiak ke char ey arnl s vesnaly reason lee
gk The e

RESIDUAL STRENGTH
3Arson cifars cUSEmErs nasidual strength
sashng of SUrnapes. 1anacic lashng of
sainpikes Bakenn e opees annmilly i sivine
v s Ihaal rzhrcrend cnlees e apchaked b
mfloul tho dclual comdt oy of sorico.
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Single Braids

Inspection and Retirement Checklist” BEDUGED WOLUME Repir or ot ]

Ay rope that has been (0 Use for a1y period of dme Wil show WHAT > 25% roducton

normal wear and tear. Soms charactaristics of a used rope will

not reduce strangth while sthers will. Below we have deflned CAUSE = Abraskn

normal conditions that should be irsp=cited on a reguiar basis. 5 Sharp sdgss and sUtaces
3 Cydic tersion wear

If upan Irspectisn you 1nd &0y of these condiions, You st
cosier the folloing before decidng bo epalr or retie it
= il Tl af (e rope,
= fhe AT i RS DBAN N FENAGE,
B tha fupe afwork § does,
= e te damags i, and
= dlae palend o il gy, MELTED OR GLAZED FIBER fsprir av refive D
In ganeral. it 15 recommendesd b WHAT = Fused fibss
FEnhaie e LI e > isibly charred and mslied
it o itk fibars, yarns, and‘or
= Fading 18 ropa I e 0amage 5 over sxlendad asas. sirards
“HEFEHENCES Cortbage |rebtut i fambional, dfmatiove Siaseive CUAWT- N, Filer-finee = Exirama stffrass
Aspeciier An Batiramant s GadiaMIas fo Ernates DUTaANTY A the 5% i o) Sags, 2004, > Lnehangsd by Nexing

CAUSE > Ewqposurs to exosashve
haat shock load, or a
suslained Rhigl foud

COMPRESSHON yat 2 permsrant charssiarists D
WHAT = Viglkis ghaen
= Gtiffress recuced by fexing
118 Fope
= Mgt to be confussad with meiing
= CImen s=an an wIinch drems

CAUSE > Fibar moaing iEslr to the
contact surface under a
radial load

CORRECTIVE ACTION

Fisx the rops to remove compression

DISCOLORATION/DEGRADATION Reair or ridive !:'
WHAT » Fuagd fipers

* BAttle Nkara

= Ziffn=ss
CAUSE = Cremical contarmnallon

PULLED STRAND ol & parmmamsnt chamcieriiie D INCOMSISTENT DIAMETER /repsir o retre D

WHAT = Stard sulled a~ay WHAT = Flaf armas
frem fhe rest of the rope

= Lurmp= and bumps
= i5 not o or-others1se ¥ e

damagsn CAUSE = Znock lzadng
CALUSE > Sraguing of eguipment or = Hokan infernal strands
s [goes

CORRECTIVE ACTION
Wiork back In ko rape

ABRASION INSPECTION PROCEDURES

T datarmine tha girant of cuter Tiber
camaa 1o ek a2, B Engle yam in
311 stratec arsas shouls ba premingd.
The diameter of the adraded yam
angdil BIEN hi comoaned 56 A pomin
f £z 58Ma yam of an adjazent yam ol
e sarne fypr that hns benn protectod
kv the =Tand crogscwer asa and is frea
Fam ahrasicn damae [LEFT)

interna abresien can be GaErmmad by puling ora stand away fom the otrers
anc [noking Ter posdeel o0 broken fber flamends. (ABYE)

€} SamsonRope.com
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TECHMICAL REFEREMCE

Inspection and Retirement Checklist*

Arny rope that hea been In use for any perled of tme will show
normal wear and tear. Some characterisiics of a used rope will
not reduce sirength whlle others will. Below we have defined

normal conditions that should be inapected on & regular basis.

If upon inspectiar you find 3ny of thase conditkans, you st
conslder the folla+Ang betore deciding ta repal- o redre |t

= v fength of e rope,

= ihe hime { has Deen M Seic3,

> e fpe ar Wark It doed,

= WNsna s damags (5 and

2 It wten ol e dovnoy e,
In ganera, it 16 recommended 10:

= Regair the rope i ie abzanved demags

i i locabzed srems,
= Relre e mos i 118 axmage (5 over sxanded arsas.

*HEFERENCES Condaye Inetiurs imerastonl, nbmaions Gwsiee CE00 {08, Aber Hase
Irepecaize avyd Bedireneny Crlen'o SodaeSrss B Doiance Suraliiy eng' e Safbr sy of Aops, 2034,

DOUBLE BRAID vs. CORE-DEPENDENT

Couble brakd ropes conalst of 8 cover of jacel braided over a
saperataly bralded core Samson produces two bipes of dauie
braded ropes standard dosble braids snd core-tependent
davile braids.

The =trangth of sandard dewizle braid ropes is shared bsbessn tha
oavar and Ne core. Uamags to the cover also usually atess the
core and wlimakey te strength of he repe.

In core-gependent dauble oralds, the core B the strendgth member
and caries= ihe enbire load: Damage= o t1e cover af & core-
depandant doubla braid may not compromica strangth of the ropa.

Insg=ciicn of Both standard doulis brabds and core-dapandsnt
dolile braide s ssesntial b getermining whethar 1he ropa cam ba
repairad or if it neads to ba retred.

-B5 -

Double Braids

CUT STRANDS DOUBLE BRAID: Fopair or refine
CORE-DERENBENT: May ot affect siungty [ |

I'-._ " . WHAT = Threse or mora
s adacsnt cut Srands
I"{(' CAUSE > fAheasinm
* Sharp edgas and surfacas
B = Cyole Wnslon wear

REDUCED WOLUME 00UBLE BRAID: fiopeir or rotie
{:0RE-DEPENDENT: May rof affact strangih D

\ WHAT = EO% vaolumc reduckan
Bl CAWSE = Abrasion

» Sham sdgss ans suriaces
N ) s Cyrile tension wear

I'.

MELTED DR GLAZED FIBER ropsir or retive D
'," WHAT > Fussd fhers
= \gibly chamred ard metsd

L floars, yams. anciar
o srands
o = Extrama sifinass

% Unchargsd by flaxirg

CAUSE » Exposune 1o escesshie
heal, shocs Inad_ ora
sl Digh luod

DISCOLORATION/DEGRADATION fispsir or rmrive !:I
WHAT Fuzad Shers

Britla fhers
Sliffeszs

Chemleal comamination

W

L Lot AR

CAUSE

INCONSISTENT DIAMETER P o relini D
N WHAT = [atareass
= Lumps and burnps

a CAUSE = Shock oading
l "'f. = Brokenintamal strands

SamsonRope.com b
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Elastic Elongation  Components of Stretch

Elongation (Stretch)

ELASTIE ELONCATION (EE)
Fleshe: abwrgabon raters —a the peort on of streicn o sxbanzon
£ha rogs thed 15 iInmedienaly Tecoverabia efter the wad-on he
et mochsead, The e lmeiorey omeooms i a il
b filecer i) ralbuer Uian b e corsteostion. Cach yeoof
St TR R ey e o e e ol clashcily
Ity speakien, Figh potarmanes Aber b eatnemehy o
rlnsacaby as cornpansd ha rysnn Sher

ELASTIC HYSTERESES
Mheedic: fygstiesesiza rofors ko wecmeeabio porlicnl sheleh
o raleresenn oomer o et ol Tz sl s bl e el
In mensunneg cinshe mosnnd 06 e peden that aenues
marnadEtal woen A s s Tamase Howsuen, @ TRmaining
Fral percentage of elssic reovary Ceslis gradaslly osar 3
pr=icel e by e elinzs Chasdie byedenosis is messsanod noa
ke [l sl

PERMANENT EXTENSION {PE) AFTER RELAXATION
|'emianant ecdenzon attar ralazation reters o fe gorbon o
exlezidon Uil psamls e reope Teeen asloavaneg &ils onigisal
kgl b b consinaedkm deformelion, saach as coer pacling of
Lnand Aral Pzl cler s i ke strcs plesin: cclormisbon of T
WD PES

PE WHILE WORKING
Prerrrienl exkensdon adile: weeking &5 e serasrd ol e arsion
Izl vncisss webiern sdvneszs i vemena=d L ens S i g
ot Frgzilizreke: sy U mcdieles e nonecones sk g
Fyesbonche cxdonsian as e sl i epesentn A INCRaT
n iR langth o a rapes iR corsand werking shissean, snch
£5 dunri rapsaakad SUrjes i Eewmg oF oiher siniar cycical
cpcralions The procenlge: of PC e B sk e senng:
Egeriealy in ook of 4 8% few Deaicdod tapees il lass o
Mrvse: e wzss s st o pilenled 8 iescvnr i wanes skgh by wili
ate s hhers ard ropa corsimcfens Insome apfilonhons,
2irh £= cnbsnfaca mewnng oF desaeas that demane prarm=a
dapth kocabon and measuremant, sllzvences must ba riads
Tiow Vi Geatcloon

CREEr
& mEtAnsl s Sl drianmat i Het arcurs whits e er el aver
& lonf) panod of bms. Ureap 15 mosihy nonrevarsiake. For scme
svnbsiie ropues, et il ekoregaBon ared crep e meiliskon
Tior Bz s pueipeen by dan vl indnalanoe sy eedicn i sl
e s on e ol e mencisaeesmes hal s
rermnnent clargeban

CONSTRUCTIONAL ELOMGATION
Thiz cehorgzation ol & Toendend oper hal ressdls Bren cenrgsaclion
ats Al Tnens andd shesmis align el mdjusd

SPLICE SETTING

| alongEaton of 8 sphosd rooe celised by the adustmaznt ane
selifieg ol bue strands i Bue splice

() SamsonRope.com
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Components of Stretch on a Loaded Rope

Ilurl Ruope

Luad Aler

Load
Applied Relessed  Seweral Hoairs

! #— |Inf&] Langth 30 1.
Loaded Length 4 .

Tarai Smach 10 1L

Data: A0 repoTed SSranfeas ar
VARTA N LT I IR S TR R
st Ry B oo 0 hnaa ar
ORCh E2AI AEeAAgE OF KB Spardan
Lt g e e il

§§ Published Elastic Sfongation
|
i

-
o
_]l_%-.— b, ————

-
-

|
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Fiber Characteristics | Rope Construction

Comparison of Fiber Characteristics

FIBER STRENG
Tenaty ig/dan] FEo AN o B4 ATl R TH 4 CHERICAL IMMERSION
- : ; % r + [HMFE stran g cagzni
Elprigation 12 20% | 12 0% | 10 % 38R 3% 15% LE% St Emmathie il
E‘;ﬁ,’“d A5 — 44 15 = 15 in- 7 | mn-or | E=in 15— 15 8 e (airE
e Weler e
Medimg Point E\ﬂr ;gl:ln:r ELA T o= | e 1aL-|* Rymraulr: il WA
Hemsaie Bl ]
Critical ) \ g E 4 7 Gxa 0
b Pl | el ol 1= S| i | far
Tengeerarhary’ ¢ ezl dindc Al ks
Epecific Gruvly 1144 130 ul I 141 ik 14l | Whgraskcacd I |
Far i B e 5 W Sughpan Hyonneida HEFE
Ci e lemigazdund— e e vy WFII:EMBTM S o
U TEMACITY = i meas areniend of e ezl ce ol Bber k) Lessrg. 0% Dabergenl Sl it U
" ELOMNGATIDN redors 12 pormes or sher cancahm a mieak | Bimach 0 i

A EQEFFICIENT OF FRICTIOM 5 haseat or the raps s resstann: i sippong

“ CRITCAL TEMPERATURE & rirhred an the: pram abwhich degradam 15 cansed
br Lempensin & uboree

SGREEP is defined aga nealerial s sk defrmaion B v whie ude o oee s luny peiid

ollinee, Cieap m pgly ponmeessible, Do some syoilfeslic vpes, peararenl elomgalion amd creap
ettt st gty wmd el e epeeddy vl cioied e oy vz e
mochaniems that con cause semanent clangaton.

Rope Construction
Al sioes ssbalod ac rcmired |:||.r||ru1|:'|-, arlJ |:|||-r|||l |-:'|'I|rJ [LTETH | |il|||3|u-:u ed 'll'n.'-c'xJH:. [HeIfTH ||:'|| HIE AN r||~1 mip WC"lI"h|‘G rl'tmwi;vtn:l
SiEnzarnd [MErancas are £ 5 unless agnead 1o 17 wiking.

All Samson rodes ares categonzed hor Bsing pUposes a5 Diass for Cless U ropes. Cless | ropes ara manutactunsd fom golyashn, radon
A nr anbesitr ther Class 1 mpes ae marutactired froem hgh meilis sher (e | Dyneema® Sylan®, (onhnora® werran®™)

S-BTRAND

’? qT‘“‘x
‘Ir\“a

i

DOUBLE BRAID

FARALLEL CORE & SPECIALTY BRAID

?nr'n'rr'r'!'n b B i ) et --.--p-i-'pﬁ-l n--,-. TR
f Ay

SamsonRope.com 1)
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Published Strengths and Testing

E&CALUSE OUr NOPes Are asKed 1o Mo in the raal world, our published SWen{ths and test results relect &5 ACCUIAtENY a5
possIGS the Condmons UNdar which they ana Intantded to be USED, SINCS Nearly all rapss In actual Use ars \rminasa with a
splics, publizhing unsplicad Strengths doss not allow the CUstmer ko s4lact the APpropriats siZa and strength rope 1or nis
appliCation, and to As5ure the UNMOst In sarety and kBngth of sendice [1e, Throughout this catziog, and wheraver strengns ara
noted, all published data are tor Spliced ropss. This BNEUMES that you are s8lecting 265 and Strengtns based on real world
conditians, WEN Comparning our data to oiher stangths, pleass BnsUre that Spiiced strangths are usam.

TESTING METHODS AT SAMSON SAMSON WAS ONE OF THE FIRST U.5. ROPE
Toslawg is o wifcal slago o odesie snd erarafaesino of mes MANUFACTURERS TO RECEIVE 150 3001
wents, aend o ckdesrninivgp reficnes| cilesia o vsod sopes CERTIFICATION. A NATURAL PROGRESSION OF
Sarvmiow b eosbatilestescl sl nodbiecds eyt o 1 rindusil .
!::Iul:lld |I::! ': |:1::Il;q-::.;| Ilﬁl'l:'.::II\.-.-iIIII:r|'a11'-:I y J-clll'r'lﬁl' ||i::|!: OUR EXISTING QUALITY
wrwl tesliveg ivsrodiones o olivirelo wide ol el el Festivigme ez Frogpenm hal inconpiosahes

proceduras, The resul s mne consistant, relatles Sals o our
Ga=lim Es, s s s ele essansn e Lol islien eola sk,

Sarreion RAN nranlaie (b

= Infagrated prodiret devalcpmenr and prodircion
saffwares thal ranslafes englneering specifoations

Irée prodirction crders for mariteciing
= Speciellzed prodicton dectrments for proceealng

hlgh moauiis N
* STarTMCILz e mCaciimed For MEDecTion, anelata, and
erslivrg ool fer-urovsss prochee s well as Greniabesd gooo
= [rfwicleea’ sppecilveiiurre for off products

kngesd
Tt il
eapishde: ool kessleng ropes 1o Gsdre ap
liz B 1wl prmirels TR rresczinne:
¥ haty erempaiker randralice | prosades
bk d ovc e lodog and o

Hezad on our LUty S55urania Proqrem, Samson

wharngali wancariinls Al dalis RlEs raceed produt bpe appnovel canmealons from:
i acapuinend sloeed, cabodafiones %
pfenrres sl negsarls g aled - 4 ABS - Amarican Bursau o Shipplng
S Al 1.7 molllan paund st maching NI - Hingsor Kaifi Kol {I:EI:IFIEE\
DN — Det Morske Venitas SINSTITUTE §
SAMSDN'S TESTING METHDOOLOGY COVERS: LR~ Llovds Register \"\:_“:/

* FAMDHAT OF TS0 Specimais
- Datermnedten of ciemsber

= Oyl elfonpadion’

temsion fahpue Prondio:] wenliletlizns ane amilabde wponncipaes | wedk oo

= Datermingtion of fawmich, = Wt fexting prliaxnmend A o sfmclrng activemendaes of P Sk
IHCEA parinch = Fmparting procedures Irshikute, Sanson fas Cesh & magr comnbLior i dsvslofing
Liveear tanaity oy T wlen kands el spos ialivee oo Laletl o e Cudages slilas.

* Hreakimg fovce
= Imitiaf alongaion
(e o alaungs ta )

= Abrasion realeiance

HEGISTEAED TRAUENMMAEN, WLINBCES::

HTELRT A ORI ifn IS RNk of Samsan R
Tachmning ra OFY 15 3 rafemars o Samenn Sge Ternaingiee.

Dryremnia™ i & reg elered radevien b af Ruyal DS RV
D rea™ i LS Righ-omlorssanca pekudiene prchl
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‘Wepiram™ i & regiekred racemalk of |'oeshet Zalanass Corporafion.
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THE STRONEEST NAME IN ROPE
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1.13 WIRE ROPE INSPECTION

All wire ropes should be thoroughly
inspected at regular intervals. The
longer it has been in service or the more
severe the service, the more thoroughly
and frequently it should be inspected.
Be sure to maintain records of each
inspection. A person who has learned
through training or practical experience
what to look for and who knows how to
judge the importance of any abnormal
conditions discovered should carry out
inspections.

1.13.1 Typical Evidence of Wear and
Abuse

A "birdcage" is caused by sudden
release of tension and the resulting
rebound of rope. These strands and
wires will not be returned to their original
positions. The rope should be replaced
immediately.

This is localized wear over an equalized
sheave. The danger here is that it's
invisible during the rope's operation, and
that's why you need to inspect this
portion of an operating rope regularly.
The rope should be pulled off the
sheave during inspection and bent to
check for broken wires.

-59 -

This is a wire rope with a high strand --
a condition in which one or more strands
are worn before adjoining strands. This
is caused by improper socketing or
seizing, kinks or dog-legs. It reoccurs
every 6th strand in a 6 strand rope.

=

A kinked wire rope is shown here. It's
caused by pulling down a loop in a slack
line during handling, installation or
operation. Note the distortion of the
strands and individual wires. This rope
must be replaced.

Here's a wire rope that has jumped a
sheave. The rope "curled" as it went
over the edge of the sheave. There are
two types of breaks here: tensile "cup
and cone" breaks and shear breaks that
appear to have been cut on an angle.

Drum crushing is caused by small
drums, high loads and multiple winding
condition.
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1.13.2 Replacement Criteria

1)

2)

3)

4)

5)

No precise rules can be given for
determining when to replace a wire
rope. Replacement depends upon
good judgment of a qualified
inspector and comparison of data
recorded on previous inspection
reports. Any deterioration resulting in
an appreciable loss of rope strength
is sufficient cause for removal of the
wire rope. Guidelines for
replacement are listed below:

Six randomly distributed broken
outer wires in one rope lay length or
three broken outside wires in one
strand of one rope lay length. Note:
One rope lay length is the distance
measured along a rope in which one
strand makes one complete
revolution around the rope core.
One broken outside wire at the point
the wire contacts the core. The
broken wire will have worked its way
out of the rope structure and either
protrude or loop out from the rope
structure. Inspect this area of the
wire rope for core damage.

Wear on one-third the original
diameter of outside wires.

Kinking, crushing, bird caging, core
protrusion or any other damage
resulting in distortion of the rope
structure.

Evidence of heat damage.

Severe Corrosion.

Reduction from the nominal diameter
of more than the following limits.
1/64 inch for rope diameters through
5/16 inch

1/32 inch for rope diameters 3/8
through 1/2 inch

3/64 inch for rope diameters 9/16
through 3/4 inch
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9) Core failure. This type of damage is

usually indicated by a reduction in
the nominal diameter or an increase
in rope lay length. If these conditions
are noted, open up the wire rope and
inspect the core. Replace the rope if
the core is broken. See fig. 3 for a
recommended method of opening
the core.

fig 2

Incorrect

Correct
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1.13.3 Lubrication

Wire rope is lubricated during
manufacture so that the strands -- as
well as the individual wires in the
strands -- may move and adjust as the
rope moves and bends. But no wire
rope can be lubricated sufficiently during
manufacture to last its entire life. That's
why it's important to lubricate
periodically throughout the life of the
rope.

The surface of some ropes may become
covered with dirt, rock dust or other
material during their operation. This can
prevent field-applied lubricants from
properly penetrating into the rope, so it's
a good practice to clean these ropes
before lubricating.

The lubricant you apply should be light-
bodied enough to penetrate to the rope's
core. You can normally apply lubricant
by using one of three methods: drip it on
rope, spray it on or brush it on. In all

cases, you should apply it at a place
where the rope is bending such as
around a sheave. Apply it at the top of
the bend because that's where the
rope's strands are spread by bending
and more easily penetrated. In addition,
there are pressure lubricators available
commercially. Your rope's service life
will be directly proportional to the
effectiveness of the method used and
the amount of lubricant that reaches the
rope's working parts.

A proper lubricant must reduce friction,
protect against corrosion and adhere to
every wire. It should also be pliable and
not crack or separate when cold yet not
drip when warm. Never apply heavy
grease to the rope because it can trap
excessive grit, which can damage the
rope. Nor should you apply used
"engine oil" because it contains
materials that can damage th

-61 -



Elliott Equipment Co

1.14 HAND SIGNALS

SERVICE & MAINTENANCE

g TAN
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(4.1 N
; ’ 1] LT el 1}
o l_ ,I 1 ¥
EXTEND BOOM RETRACT BOOM HOIST LOWER
{(ONE HAND) {ONE HAND)
o | &
E N
B Lo Ay
Ry ind ﬂqg:. =8|
o 1 | . b O3
L EE 4.\
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USE WHIF LINE
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Y
I
RAISE THE BOOM & LOWER THE BOOM & SWING
LOWERTHELOAD  RAISETHELOAD

EMERCGENCY STOP
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SPECIFICATIONS & SERVICE TOOLS

2.1 SPECIFICATIONS

Hydraulic System Max

FLOW  FLOW PRESSURE PRESSURE

GPM Lfmin. psi MPa
Main Piston Pump 80cc S0 189 3500 241

Standlby 323 2.2
Pump Flows listed are at free flow condition (100 psi)
Flatform System Pump .524cc 0.85 at 250 ps 1500 10.0
Relief Relief Operating
Setting Setting FLOW FLOW Time
Functions psi MFPa GPM Limin. seconds
Lift Up 3500 241 24 1 45 +- 5
Lift Down 3500 241 11 42 3545
Boom Extend 2700 16.6 30 114
Boom Refract 2200 15.2 9 24
Level Up 2500 17.2 a0 114
Lewvel Down 2500 17.2 30 114
Swing Left 2100 14.5 9 24 41 +/-5
Swing Right 2100 14 .5 9 4 41 +/-5
Options-C1 2500 17.2 11 42
Options-C1 2500 17.2 11 42
Outriggers InfCut 2500 17.2
Outriggers Up/Down 2500 17.2
Front Stabilizer 2200 17.2
Reservoir Capacity 143 Gallons
Filiration {Presaure) 5 Micron
Filtration (Retumn) 10 Micron
Winch Line Pull Line Speed

Winch System Performance Layer -|_b_ {kﬂ} fpm (mpm)
T 70 (o0 e (5
Wire Rope 172" § % 3T IWRC EIPS ( :J ( J
Breaking Sirength 265,600 Lbs. 3 7100  (3220) 128 (39)
Cable Length 400 Lbs. 4 7100 (3220) 139 (42)

Reccomended Hydraulic Oil

Main System MY Extreme Hydraulic Fluid Ellictt PM 2013877 165 gallons
Flatform Leveling System Low temp 150 32 Synthetic  Elliott PN 3019364 2 gallonzs
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2.2 ELECTRICAL SCHEMATIC (MAIN) (.PDF FILE ON CD)
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2.3 HYDRAULIC SCHEMATIC (.PDF FILE ON CD)
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MAINTENANCE

3.1 MAINTENANCE SAFETY

Perform the following safety steps

whenever possible before maintaining or

repairing the aerial device:

1) Apply the Parking brake.

2) Lower all loads to ground and
disconnect.

3) Stow boom on rest if possible.

4) Move all controls to off position.

5) Disengage PTO and turn engine off.
6) Tag start controls warning personnel
that aerial device is being serviced

and must not be started.

7) Do not place hands or tools in
openings in boom sections while
engine is running or boom sections
are moving.

8) Read and thoroughly understand all
applicable instructions.

9) Pressurized oil can penetrate human
skin causing serious injury. Do not
use bare hands to check for
hydraulic leaks.

10)Hydraulic oil is flammable. Keep
open flames away.

11)Do not alter specified relief settings
for hydraulic pressure.

12)Make sure boom, outriggers, etc. are
securely blocked of resting on the
ground before removing cylinders.

13)Know the weight of heavy objects
and do not attempt to lift them.

14)Replace all guards and covers prior
to returning the aerial device to
service.

15) Never climb on turret, winch, or top
of boom. Use ladder and/or manlift to
obtain access to these areas.

3.2 CLEANLINESS

Long life of a aerial device’s hydraulic
components is dependent on keeping
dirt out of the system. Whenever
hydraulic lines are disconnected, clean
the adjacent area as well as the point of
disconnection. Immediately cap or plug
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openings to prevent entry of dirt. Clean
all parts and cover to keep clean.

If evidence of foreign patrticles is found
in the hydraulic system, flush the
system. Inspect all sealing elements
when disassembling and assembling
hydraulic systems. Always install new
O-rings on ORFS fittings when removing
and reinstalling. Hoses should be
installed so any bending is with natural
curvature.
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3.3 LUBRICATION

9,10

13,14 (Gearbox

located inside cak»

I I

OO

®

Description Lubricant Procedure Interval Notes
1 Boom Wear Pads Grease Brush/Roller Monthly 1
2 Boom Retract Sheaves Grease Gun Weekly 2
3 Boom Extend Sheaves Grease Gun Weekly 3
4 Boom & Lift Cylinder Pivot Pins Grease Gun Weekly 4
5 Boom Head Sheaves Grease Gun Weekly
6 Jib Head Sheave Grease Gun Weekly
7 Hook Block/Headache Ball Swivel |Grease Gun Weekly
8 Hook Block Sheave(Snatch Block) |Grease Gun Weekly
9 Winch Brake SAE 20W-20 Motor Oil Check Level Monthly 5
10 Winch Gearbox SAE 90 EP Gear Lube Check Level Monthly 5
11 Swing Bearing Grease Fitting Grease Gun Monthly 6
12 Swing Bearing Gear Teeth Grease Gun/Brush Monthly 7
13 Swing Gearbox Pinion Bearing Grease Gun Monthly 8
14 Swing Reducer Gearbox SAE 90 EP Gear Lube Check Level Semi-annually 8
15 Hydraulic Oil Tank Fill See Notes Check Level Daily 9
16 Hydraulic Oil Filter - Return Daily 10
17 Hydraulic Oil Filter - Pressure
18 Hydraulic Tank Breather Semi-annually
19 Suction Strainer At Oil Change
20 Pump Drive U-Joint or Grease

Pump Drive Spling Shaft

Coupling Lube

Remove Pump

Spline Lubricant

and apply to

shaft
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3.3.1 Lubrication notes

1) Fully extend boom and apply a light
coat of grease to sides and bottom of
moving boom sections in area of
wear pads.

2) Fully retract boom. Remove cover on
top, rear of base boom and coat
wear pads with grease. On 4 section
booms-slightly extend as necessary
to expose all pads to grease.
Replace cover.

A\ CAUTION

Do not place hands or tools into
opening when truck engine is
running and/or boom sections are
moving.

Retract sheaves on 1° moving section
are accessible through holes in base
boom when boom is fully retracted.

Do not place hands or tools into
opening when truck engine is
running and/or boom sections are
moving.

3) Fitting is located on end of extend
sheave pin on outboard end of
telescope cylinder in boom. Extend
boom to align holes in sides of mid
and fly booms. Caution: Do not place
hands or tools into opening when
truck engine is running and/or boom
sections are moving.

4) Grease fittings for the hoist cylinder
pivots are on the middle of the
cylinder end mounts. Boom pivot
grease fittings are on the base boom
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5)

6)

7)

8)

9)

pivot bushings and are accessible
from the back of the boom.

See “Tulsa Winch Service Manual”
for complete lubrication checking
and oil changing directions.

The swing bearing race is lubricated
from a remote grease fitting located
on the top of the operator’s console
on the driver’s side. Apply three or
four pumps of grease, rotate 90
degrees and apply three of four more
shots of grease. Repeat procedure
through 360 degrees of operation.
Brush or spray grease on each gear
tooth. Note: Swing cover must be
removed.

See “Tulsa Winch Swing Drive
Service Manual” for complete
lubrication and oil changing
directions.

When checking the level on the
hydraulic tank, the boom must be
retracted and stowed and alll
outriggers and stabilizers must be
fully retracted. Add hydraulic oil as
required to keep the level on the
sight gauge between the high and
low marks. Use high quality ISO
Grade 32 hydraulic fluid with a
viscosity index greater than 100.

10)Check daily and periodically

throughout day. Replace the element
when the gauge reading reaches 25
PSI with warm oil and the engine at
high RPM. Note: The filter has a
bypass that opens when the
pressure exceeds 25 PSI. Operating
the crane when the filter is bypassing
may damage the pump, valves and
hydraulic system. Replace at earlier
intervals if required. Do not clean
and reuse
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3.4 BOLT TORQUE

The torque values for fasteners are listed below. Make sure each fastener is the correct
size and grade prior to torquing. Always use grade 8 nuts with grade 8 fasteners. Use
hardened washers under screw heads and beneath nuts that are torqued. Make sure
threads are clean and free of burrs. Semiannually check items #1-8. Use a calibrated
torque wrench and recalibrate on a regular basis

Tightening Torque

Coarse Threaded Fasteners Fine Threaded Fasteners
Grade Grade Grade Grade

UNC 5 8 UNF 5 8
Size TPI ft-1b. ft-1b. Size TPI ft-1b. ft-1b.
1/4 20 8 12 1/4 20 10 14
5/16 18 17 25 5/16 18 19 25
3/8 16 30 45 3/8 16 35 50
7/16 14 50 70 7116 14 55 80
1/2 13 75 110 1/2 13 90 120
9/16 12 110 150 9/16 12 120 170
5/8 11 150 220 5/8 11 180 240
3/4 10 260 380 3/4 10 300 420
718 9 400 600 718 9 440 660
1 8 580 900 1 8 640 1000
1 1/8 7 800 1280 1 1/8 7 880 1440
1 1/4 7 1120 1820 1 1/4 7 1240 2000
1 3/8 6 1460 2380 1 3/8 6 1680 2720
1 1/2 6 1940 3160 1 1/2 6 2200 3560

* Tolerance on Torque Values +/- 10%

3 &

GRADESBOLT GRADESBOLT GRADESNUT
ORSCREW ORSCREW

CRADE MARKINGS
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3.5 CHANGING HYDRAULIC OIL

Drain and refill the hydraulic system

every six months unless an alternate

interval has been established by oil
analysis.

1) Bring the oil to operating
temperature by running the aerial
device functions.

2) With all controls in neutral position,
turn the truck engine off.

3) Remove the drain plug from the tank
bottom. If the oil is extremely dirty or
contaminated, crack open fittings at
high points on the system to vent the
lines. Be sure to retighten the fittings
prior to starting the truck engine.

4) Thoroughly clean dirt from the
access cover on the top of the tank
and remove the cover.

5) Clean out any sediment inside the
tank.

6) Remove the suction strainer. Soak in
solvent and blow off with
compressed air before reinstalling.

3.6 BUBBLE LEVEL ADJUSTMENT

Check the adjustment of the bubble

levels on the control consoles monthly:

1) Extend outriggers and stabilizers and
level the aerial device with the
bubble level.

2) Raise the fully retracted boom to 80
degrees.

3) Place an accurate carpenter’s level
on either side of the turret top plate.

4) Adjust the outriggers and stabilizers
so the aerial device is level from
front to rear according to the
carpenter’s level.
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7) Reinstall the cover on the tank top,
replace gasket as required.

8) Replace the filter element.

9) Replace the breather.

10)Clean metal particles from the drain
plug and reinstall.

11)Fill the hydraulic tank to the proper
level with approved, filtered hydraulic
oil-use 10 micron filter.

12)Make sure the suction line shut off
valve is open before starting the
engine; otherwise the pump will
cavitate and destroy itself.

13)Start the engine, engage the PTO
and let the pump run a couple
minutes with no load at low RPM.

14)Gradually increase speed and
operate all functions. Operation may
be sluggish or erratic as air is
purged.

15)Once the functions are operating
smoothly, stow the boom and
outriggers and then stop the engine.

16) Fill the hydraulic tank to the full level
on the sight gauge.

5) Swing the boom 90 degrees over
either side of the truck and adjust the
outriggers and stabilizers so the
aerial device is level according to the
carpenter’s level.

6) Repeat this procedure until the aerial
device is level and needs no further
adjustment. Note: Tires must be off
the ground.

7) Check the bubble level at each
console. Shim under the level base
with washers at mounting screws as
required until the bubble is centered
in the circle. Retighten mounting
screws.
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3.7 FOUR SECTION BOOM OPERATION

THE BOOM SERVICE AND MAINTENANCE SECTION OF THIS MANUAL INCLUDES
BOTH THE FOUR AND FIVE SECTION BOOM INFORMATION. USE APPROPRIATE
INFORMATION FOR YOUR PARTICULAR BOOM LENGTH.

BASE

/— 1/2{3 EXTEND
V4 ) == 4™ STAGE
- ) = -
\1ST STAGE 2P sTAGE \ 37° STAGE

3211 RETRACT
4/3/2 RETRACT

A rod-fed, two-stage double-acting cylinder, attached to the 1%, 2"¢ and 3" boom
sections, supports and propels the 2" and 3™ boom sections. The extend cables attach
to the base end of the 2" boom section, are reeved around sheaves attached to the
cylinder and attach to the base end of the 4™ boom section, therefore providing support
and extention of the 4™ boom section. The 3" section retract cables attach to the tip end
of the 1% boom section, are reeved around sheaves attached to the 2™ boom section
and attach to the base end of the 3" boom section, therefore providing retraction of the
3" boom section. The 4" section retract cables attach to the tip end of the 2" boom
section, are reeved around sheaves attached to the 3 boom section, and attach to the
base end of the 4™ boom section, therefore providing retraction of the 4™ boom section.
A proportioning cable attached to the rear of the 1 section, reeved around a sheave at
the tip of the 2" section and anchored to the rear of the 3" section maintain proper
cylinder extension proportion, therefore maintaining equal boom section proportion.
Detailed service and maintenance is required to insure smooth and proper operation.
Do not, under any circumstances, work at an elevated height without using
proper fall protection as required by local, state or federal regulations

3.7.1 Internal Cable Sheave Lubrication

NOTE: Observation through the sheave case for the extend sheaves and the winch
mount for retract sheaves will visually determine the amount of grease necessary for
proper lubrication. A slight amount of grease extrusion around the pin joint is adequate
for proper lubrication.

Lubrication of the extend cable sheaves located on the boom tip end of the extend
cylinder and the retract cable sheaves located on the inside rear of the 2"* and 3™
section and the extend cable sheave attached to the bottom of the top plate of the
second section at the sheave case end of the boom are accomplished with the boom
fully retracted. A grease zerk is located on each lubrication point.
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3.7.2 Four Section Cable Tensioning
After boom reassembly or from time to
time if interior proportioning cables
appear loose, cable tensioning may be
required. Tensioning must be done with
the boom horizontal

1. Slightly tighten all cables. Then
cycle the boom approx. 4 feet
(120cm) out and in a few times to
equalize the extend and retract
cable/boom section sequence
positioning.

2. Fully retract boom. Do not induce
and hold hydraulic pressure. At full
retraction, observing through the
winch mount end of the boom, the
second section should be bottomed
on the extend cylinder butt plate, the
third section should be bottomed on
the thick vertical side plates welded
to the inside of the second section,
the fourth section should be
bottomed on the thick vertical side
plates welded to the inside of the
third section.

3. ltis important to achieve these
boom section positions before
torquing. If the boom sections do
not bottom out as specified (boom is
out of sequence), adjust cables to
achieve proper section positioning.
After proper section position has
been established, a scribe mark on
all the sections at the boom tip end
to identify proper sections at the
boom tip end to identify proper
section position relative to each
other may be helpful during the
tensioning process.

4. Torque 4/3/2 retract cables to 7 ft-Ib
(9.5 N.m). Cable adjustment point is
located at the sheave case end of
the boom on the bottom of the 2™
section. Use the flats at the front of
the cable ends to keep the cables
from turning while torquing retainer
nuts.
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5. Torque large extend cables to 22 ft-
Ib (12.2 N.m). Cable adjustment
point is located at the rear of the
boom on the cable anchor located in
the rear of the 2™ section.

6. Torque 3/2/1 retract cables to 9 ft-Ib
(12.2 N.m). Cable adjustment point
is located at the sheave case end of
the boom, on the bottom of the 1°
section. Use the flats at the front of
the cable ends to keep the cables
from turning while torquing retainer
nuts.

7. Torque 1/2/3 extend cable to 9 ft-Ib
(12.2N.m). Cable adjustment point
is located at rear of boom on the
winch crossbar spanning the 1%
section.

8. Repeat steps 4,5,6 and 7, torquing
the 4/3/2 retract cables to 14 ft-Ib
(19 N.m). Torque the large extend
cables to 45 ft-Ib (61 N.m). The
3/2/3 retract cables to 18 ft-Ib (24
N.m) and the 1/2/3 extend cable to
18 ft-Ib (24 N.m).

9. Cycle the boom fully, check that all
the cables are torqued properly and
that all sections are retracted
completely, utilizing scribe marks or
bottoming position of boom sections
then add jam nuts to all cables. All
threaded cable ends must be
equipped with retainer nuts and jam
nuts.

3.7.3 Four Section Boom Removal

Boom length Boom weight
L115 9,500 Ib (4318 kg)

1. Extend and set machine outriggers.
Boom must be completely retracted
and stowed in the boom rest.

2. If equipped, remove swing around
jib according to procedures outlined
in the “Safety & Operation” section.
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3. Remove hook block or downhaul 3.7.5 Boom Disassembly Alternative

weight, wind up rope on winch drum 1.

and stow wedge socket on pegs
provided on 1% section. Shut down
truck engine.

4. Attach a lifting device to rod end of
lift cylinder, remove boom lift

cylinder pin keeper and pin from 2.

bottom of the 1% section boom.
Lower lift cylinder to a suitable
support.

5. Tag and disconnect extend cylinder
lines and winch hydraulic lines. Cap

all open lines and ports. 3.

6. Attach a lifting device to provide
even weight distribution and raise
the boom until weight is removed

from the boom pivot pin. Remove 4.

boom pivot pin keeper and boom
pivot pin. Lift boom free of turret.

3.7.4 Boom Disassembly

For reference, the front of the boom
refers to the sheave case end, the rear
of the boom is the winch mount end.

Left and right are viewed from rear to 6.

front.

If the boom is to be unpinned from the
turret of the aerial device structure,
please refer to the Boom Removal
Procedure section in this book. If the
required service procedure is to be
performed on the boom while still pinned
to the turret, please follow these
directions.

Do not, under any circumstances, 7.

work at an elevated height without
using proper fall protection as
required by local, state or federal
regulations.
1. Extend and set all outriggers and

SFO. 8.

2. Fully retract the boom and place in a
horizontal position.
3.  Winch removal optional.
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Gaining access through rear of
boom, loosen cap screws retaining
the keeper plates holding the extend
cable anchor and retract cables in
the rear of the 3" section, remove
keeper plates.

Extend boom 24 inches (60 cm).
Loosen and remove the nuts which
secure the extend cables to the
cable anchor plate. Tag and
disconnect hydraulic lines to the
extend cylinder.

Drape extend cables inside boom
and slide cable anchor plate out of
the side of the winch mount if winch
has been removed from boom.
Loosen and remove two cap
screws, lockwashers and spacers
which anchor the extend cylinder
rod butt plate to the rear of the 1%
section.

Loosen and remove two cap screws
and lockwashers securing spacer
bar to the inside top of the front of
the 1% section. Remove spacer bar.
Loosen and remove four cap screws
securing wear pads to the bottom of
the 1% section. Removal of side
wear pads is optional. Adequate
clearance exists between adjoining
section side pads for boom
disassembly. If side pad removal is
required, tag all pads, shims and
corresponding locations for proper
reassembly.

Support 2"-39-4™ assembly at the
front with an appropriate lifting
method. Raise the 2"-3'%-4™
assembly inside the 1% section to
allow for front bottom pad removal.
Remove bottom wear pads.

With the 2"-3"9-4™ assembly
supported, slide assembly out of the
1%, Relocation of the sling point on
the 2"-3"9-4" assembly will be
necessary for proper balancing of
the assembly as it slides out of the
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1% section. Keep tension on retract
cables as the assembly is pulled out
of the 1% to minimize the chance of
retract cable damage.

9. Place 2"-3"-4"™ assembly on a
suitable horizontal surface. Take
care not to pinch or crush retract
cables while lifting or supporting
assembly.

10. Remove top rear wear pads on the
2" section. They will lift off the cam
plates easily. Do not remove or
loosen the cap screws holding the
cam plates to the section. This will
affect side clearance during re-
assembly.

11. Loosen and remove four cap screws
securing the rear bottom wear pads
on the 2" section. This pad serves
as a bottom and side pad as well as
the retract cable keeper under the
retract sheaves. Removal of this
pad will allow the retract cables to
uncoil off the retract sheaves. Place
retract cable ends in a location to
minimize the possibility of damage.

12. Loosen and remove Six cap screws
securing retract sheave pin and
retract sheaves to 2" section.
Remove sheaves and pins.

13. Loosen and remove two cap screws
functioning as upper retract cable
keepers. Remove retract cables.

14. Loosen and remove two cap screws
securing lock bar to the extend
cylinder collar. This bar constrains
the vertical movement of the extend
cylinder. Remove bar.

15. Loosen cap screws retaining extend
cable anchor to back of the 4"
section. Total removal of the cap
screws will allow the cable anchor to
be completely disassembled,
backing cap screws out
approximately .50 inch (12mm) will
allow the anchor assembly to slide
rearward out of the section as the
extend cylinder is removed.
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16.

17.

18.

19.

20.

21.

22.

23.

24,

Support extend cylinder with an
appropriate lifting device and pull
the extend cylinder out of the boom
while keeping the extend cables
tensioned slightly by hand to
minimize the possibility of damage
to the cables. Pull cylinder to within
3 feet (91mm) of complete removal
from the boom sections.

Reach into the rear of the 4™ section
and pull the extend cable anchor out
from its retaining pocket on the
bottom of the 4™ section. A slight
angle applied to the anchor as it is
being pulled to the rear will permit
easier removal through the 2" and
3" sections.

Remove the extend cylinder from
the boom. Do not allow the sheaves
to fall off the pin on the end of the
extend cylinder. Remove extend
cables. Place cylinder and cables in
suitable area to prevent possible
damage.

Loosen and remove two cap
screws, cable guide, wear pad and
spacer bar from the front top of the
second section.

Loosen and remove four cap screws
attaching the bottom pad plate to
the second section. Slightly lift third
section and remove pad plate.

Slide 3" section out of 2" section.
Removal of side pads is optional, as
the side pads have adequate
clearance for boom disassembly. If
removal of side pads is required, tag
all shims, pads and corresponding
locations for proper re-assembly.
Loosen and remove two cap
screws, cable guide wear pad and
spacer bar from the front top of the
third section.

Loosen and remove four cap screws
attaching the bottom pad plate to
the third section. Slightly lift 4™
section and remove pad plate.

Slide 4™ section out of 3™ section.
Removal of side pads is optional, as
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the side pads have adequate
clearance for the boom
disassembly. If removal of the side
pads is required. Tag all shims,
pads and corresponding locations
for proper reassembly.

25. Loosen and remove all remaining
cap screws and wear pads from
sections.

3.7.6 Additional Maintenance,
Disassmbled Boom

1. Clean all boom sections and inspect
for wear, dents, bent or crooked
boom sections, gouged metal,
broken welds or any abnormal
conditions. Repair or replace as
required.

2. Inspect all sheaves for excessive
groove wear or abnormal rim wear.
Replace as required.

3. Inspect all sheave bearings for
excessive wear or cut inner liner
material. If installed bearing
diameter is .015 inch (.38 mm)
larger than pin diameter, bearing
must be replaced. Any cut or gouge
which causes the bearing liner to
lose strands is cause for bearing
replacement.

4. Clean and inspect all cable
assemblies according to wire rope
inspection procedures in this
section. Pay particular attention to
any wire breakage at the end
connections. Replace cable
assemblies as required. Lubricate
all cable assemblies as required.
Lubricate all cable assemblies
before reinstalling them in boom.

5. Inspect all sheave pins for nicks,
gouges or pitting due to rust in the
bearing surface area. Replace if any
damage is evident.

6. Inspect all zerks and grease paths
in pins to ensure proper grease flow.
Clean and replace as required.
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7.

Replace all lubricating plugs in all
wear pads.
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3.7.7 Four Section Boom Assembly

Note: Do not use Loctite on any cable
threaded ends. Always use the
locknut and nut provided.

When initially assembling threaded ends
of cables, thread the first on past the
flat in the cables so adjustment can
be made later.

1. Assemble sheaves into 4™ section
sheave case. Top sheave is to be

installed to the left hand side of the
boom with the spacer to the right
hand side.

2. Attach rear wear pads on bottom of
4™ section. Using Loctite 242 blue,
Loctite all wear pad mounting cap
screws.

3. Install 4" boom section into 3™
section. Slide together
approximately 5 feet (150cm).

4. Assemble bottom front wear pads
for 3" section. Attach pads to pad
plate.

5. Using appropriate lifting device, lift
4™ section to allow for wear pad/pad
plate installation in front of 3.
Install wear pad/pad plate assembly.
Slide sections together within 12
inches (30cm) of full retraction.

6. Install cable guide and upper spacer
to front of 3" section.

7. Install front side wear pads with
appropriate shims, between 4™ and
3" sections. If boom has been
disassembled and no sections have
been replaced, use same shim
guantity and location as was
previously used. If locations are in
guestion, refer to shim calibration
section in this book. Slide boom
sections completely together.

8. Assemble top rear wear pads to the
top of the 4™ boom section with the
cam plates and install through the
winch mount end of the boom.
Install cap screw through holes in
outer boom sections.
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10.

11.

12.

13.

The wear pads on each side at the
top/rear of the boom can be
adjusted over a range of 3/16 inch
(4.8mm) by rotating, end for end,
the wear pad and plate or the wear
pads and plate independently. This
is possible because the holes in
these parts are offset from the
center. The holes are .06 inch
(1.5mm) off center in the plate and
.03 inch (.8mm) off center in the
wear pad. Various combinations of
rotation of these parts allow the
adjustment.

Uncoil 4/3/2 retract cable
assemblies and insert button end
into anchors in back of the 4™
section. Place uncoiled cable in
area that will minimize the potential
for damage.

Uncoil 3/2/1 retract cable
assemblies and insert button end
into cable anchor pockets in back of
the 3" section. Place uncoiled cable
in area that will minimize the
potential for damage. Assemble
retract sheaves and retract sheaves
and retract sheave pins in rear of 3"
section. Coat surfaces of bearings
and keeper plates with grease
before assembly.

Place retract cables anchored to 4™
over the top of the retract sheaves
on the 3. Install keeper cap screw
above sheave to hold retract cables
in place.

Reeve cables over retract sheave
and install keeper/wear pad to
bottom rear of 3" section. This pad
acts as a side pad, bottom pad and
a cable retainer. Loctite rear wear
pad hardware on bottom of 3" with
Loctite 242 blue. Loctite all wear
pad mounting cap screws.

Loop the 1/2/3 extend cable in half
and place it on the top of the 3™
section with the loop end towards
the sheave case end and the
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14.

15.

16.

17.

18.

19.

20.

21.

threaded and button end towards
the rear of the section.

Install clamp plate and cap screws
with the button end of the cable
installed in the anchor slot on the
rear top of the 3" section.

Place sheave pin and sheave for the
1/2/3 extend cable in position on the
sheave case end of the boom,
inside the loop of cable.

Install 3" and 4™ section boom
assembly into 2" section. Slide
together approximately 5 feet (150
cm). Use caution as retract cables
and upper extend cable attached to
the 4"-3" section assembly slide
into the 2" section to prevent
damage or crossing of cables.
Assemble bottom front wear pads
for 2" section. Attach pads to pad
plate.

Using appropriate lifting device, lift
3" and 4™ section assembly to allow
for wear pad/pad plate installation in
front of 2". Install wear pad/pad
plate assembly. Slide sections
together within 12 inches (30cm) of
full retraction.

Install cable guide and spacer to top
of 2" section.

Install front side wear pads with
apJoropriate shims between 3" and
2" sections. If boom has been
disassembled and no sections have
been replaced, use same shim
guantity and location as was
previously used. If locations are in
question, refer to shim calibration
section n this book. Slide sections
fully together.

Assemble top rear wear pads to the
top of the 3" boom section with the
cam plates and install through the
winch mount end of the boom.
Install cap screw through holes in
outer boom sections.

The wear pads on each side at the
top/rear of the boom can be
adjusted over a range of 3/16 inch
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22.

23.

24,

25.

26.

27.

(4.8mm) by rotating, end for end,
the wear pad and plate or the wear
pads and plate independently. This
is possible because the holes in
these parts are offset from the
center. The holes are 0.06 inch
(2.5mm) off center in the plate and
.03 inch (.8mm) off center in the
wear pad. Various combinations of
rotation of these parts allow the
adjustment. Plates function as rear
side clearance adjustment.

Position sheave and sheave pin
located in cable loop on top of 3" to
allow cap screw installation through
top plate of 2", Install cap screws
and torque to specification,
clamping sheave pin and sheave to
the bottom of the 2" section.
Assemble retract sheaves, retract
sheave pins and cable keeper
plates in rear of 2" section. Coat
surfaces of bearings with grease
and assemble extend sheaves on
sheave pin.

Place retract cables anchored to 3™
over top of retract sheaves attached
to rear of 2" Install keeper cap
screw above sheave to hold retract
cables in place.

Reeve cables over retract sheave
and install keeper/wear pad to
bottom rear of 2" section. This pad
acts as a side pad, bottom pad and
a cable retainer.

Assemble exterior extend cylinder
components. Install and center
sheave pin case end of extend
cylinder. Install bearings into extend
cable sheaves. Coat surface of
bearings with grease and assemble
extend sheaves on sheave pin.
Wrap approximately 10 feet (300cm)
of each diameter 2/3/4 extend cable
around extend sheaves and install
4™ section extend cable anchor
around cables at button end. Do not
tighten cap screws clamping anchor
together completely. These cap
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28.

29.

30.

31.

32.

33.

34.

screws if tightened completely will
not allow cable anchor to install into
4™ section.

Install wear pad over extend
cylinder sheave side plates. This
serves as a wear pad to keep the
end of the extend cylinder centered
in the boom, as well as an extend
cable retainer.

Slide extend cylinder/extend cables
into 2"%-3"%-4™ boom assembly
enough to assemble extend cable
anchor into bottom rear of 4"
section. Be aware of extend cable
location when inserting cylinder into
boom sections, inadvertent crushing
or other damage to cables will
warrant replacement.

Tighten cap screws clamping extend
cable anchor together. This will also
lock anchor in place in the anchor
cutouts in the 4™ section.

Visually verify that the extend cables
are properly routed on their sheaves
and continue to slide with the
extend cylinder and cables into the
boom sections. Keep extend cables
supported and slightly tensioned
during insertion of cylinder to
maintain proper cable placement.
As the extend cylinder nears
complete insertion into the 2"%-3"-4"
section assembly, adjust the height
of the cylinder to allow the cylinder
anchor collars to access the cylinder
keeper cutouts in the doubler plates
on the sides of the 2" and 3"
sections.

Drop the cylinder down into the
vertical cutouts in the doubler plates
on the sides of the 2" and 3"
sections. Cylinder length or boom
section placement may have to be
adjusted to allow cylinder collars to
drop into their proper position.
Install lock bar and cap screws to
the extend cylinder collar in the 3™
section.
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35.

36.

37.

38.

39.

40.

41.

42.

Install large extend cable anchor
into anchor cutouts in the doubler
plates in the rear of the 2" by
routing extending cables through the
anchor and the small cable over the
anchor. Slide anchor fully into
cutout.

Install keeper plates and hardware.
This keeper plate retains both the
horizontal movement of the extend
anchor and the vertical movement of
the extend cc}llinder.

Install 2"%-3"-4™ section boom
assembly into 1% section boom, use
caution when sliding sections
together, 3" retract cables must
maintain their position to prevent
damage, do not let boom rest on
cables. Damage will result.
Assemble bottom front wear pads
for 1% section.

Using appropriate lifting device, lift
2M.3".4™ section assembly to allow
for wear pad installation in front of
1% Install wear pads. Slide sections
together within 12 inches (30cm) of
full retraction.

Install upper spacer to front of 1%
section.

Install front side wear pads with
appropriate shims between 2" and
1% sections. If boom has been
disassembled and no sections have
been replaced, use same shim
guantity and location as was
previously used. If locations are in
guestion, refer to shim calibration
section in this book.

Push boom together until extend
cylinder butt plate makes contact
with the rear cylinder anchor plates
in the rear of the 1% section. Install
spacers, washers and cap screws,
attaching cylinder to 1 section
boom. If cylinder is misaligned with
anchor points, cylinder butt plate
can be rotated to achieve proper
alignment (holding valve up, parallel
with boom top plate).
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43. Assemble tOcP rear wear pads to the
top of the 2" boom section with the
cam plates and install through the
winch mount end of the boom.
Install cap screws through holes in
out boom sections.

The wear pads on each side at the
top/rear of the boom can be
adjusted over a range of 3/16 inch
(4.8mm) by rotating, end for end,
the wear pad and plate or the wear
pads and plate independently. This
is possible because the holes in
these parts are offset from the
center. The hole are 0.06 inch
(2.5mm) off center in the plate and
0.03 inch (.8mm) off center in the
wear pad. Various combinations of

3.7.8 Four and Five Section
Top/Bottom Pad Replacement —

Assembled Boom

Inspect top and bottom wear pads
periodically for signs of abrasion or
excessive wear. Excessive is defined as
3/16 of an inch (4.8mm) from the
original pad thickness, top rear pad
thickness .75 inch (19mm), bottom front
1% section 1 inch (25mm), bottom front
2" and 3" section .44 inch (13mm).
Uneven pad wear of 3/32 inch (2mm)
from side to side on the wear pad would
be considered excessive as well. If any
of these conditions exist, the top and
bottom pads can be replaced without
complete disassembly of the boom.

3.7.9 Top Pad Replacement

Pad maintenance on the four or five
section can be made easier by removal
of the winch. Additional clearance can
be achieved on the four section by
loosening the large extend cables and
removing the extend cable anchor
located in the 2™ section.

1) Retract boom completely.
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rotation of these parts allow the
adjustment.

44. Install thick winch attachment bar
into the mount. This bar anchors the
extend cable.

45. Install the threaded ends of the
small extend cables through hole in
center of the winch mount
attachment assembly.

46. Slightly tighten all cables. Cycle
boom slowly to assure proper
operation before torquing cables.
Refer to the “Four Section Cable
Tensioning” section to properly
torque the cables in the extend
system. Cables must be torqued to
proper specifications for proper
boom operation.

47. Install winch and anti-two block
system.

2) Remove cap screws through access

holes on top rear of sections.

3) Remove wear pads, shims and cam
plates from the rear of the boom
through open winch mount end.

4) Note all pad locations and tags
accordingly.

5) Inspect pads for wear using
previously mentioned inspection
criteria.

6) Install new pads through winch
mount end of boom. See top pad
adjustment procedure for proper pad
and section position.

7) Torqgue retainer cap screws to 75 Ib-
ft (100 N-M). Failure to properly
torque cap screws will cause loss of
preload, allowing pad cam to rotate
and cause excessive side clearance
between sections.

3.7.10 Front Bottom Pad Replacement

1) Extend boom approximately 4 feet
(120cm) out.

2) Remove cable guides and upper
spacer bars from front of boom
sections.
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3)

4)

5)

6)

7)

Loosen and remove hex nuts on
retract cables on the front of the 1
and 2" sections.

Using an appropriate Iiftin% device,
sling around the 4™ and 5'
depending on configuration section
boom and lift it up until weight is
removed from the bottom pads in the
front of the interior sections.

Loosen and remove the cap screws
holding the pad doubler plates in the
front of the sections. Remove plates.
Remove pads from these plates.
Note all pad locations and tag
accordingly.

Inspect pads for wear using
previously mentioned inspection
criteria.

Install new pads on plates or boom
sections. Reassemble plates in
boom in proper locations.
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3.8 FIVE SECTION BOOM
OPERATION

A two-stage, rod fed, double-acting
cylinder is attached to and supports the

The 3/2/1 retract cables directly oppose
the 1/2/3 extend cables to ensure that

1%, 2" and 3" stage boom sections.
The 3/4/5 extend cables attach to the
base of the 3" stage boom, are reeved
around sheaves at the tip of the 4"
stage boom and attach to the base and
support the 5" stage boom. The 5/4/3
retract cables are attached to the base
of the 5™ stage boom, are reeved
around sheaves at the base of the 4"
stage boom and attach to the tip of the

the 2"4 and 3" stage booms extend and
retract equally at all times. The 4/3/2
retract cables directly oppose the 2/3/4
extend cables to ensure that the 3" and
4™ stage booms extend and retract
equally at all times. The 5/4/3 retract
cables directly oppose the 3/4/5 extend
cables to ensure that the 4™ and 5™
stage booms extend and retract equally
at all times.

3'Y stage boom. The 2/3/4 extend cables
attach to the base of the 2" stage
boom, are reeved around sheaves at
the tip of the 3" stage cylinder and
attach to the base and support the 4"
stage boom. The 4/3/2 retract cables
are attached to the base of the 4" stage
boom, are reeved around sheaves at
the base of the 3™ stage. Boom and
attach to the tip of the 2" stage boom.
The 1/2/3 extend cables attach to the
base of the 1% stage boom, are reeved
around sheaves at the tip of the 2™
stage boom and attach to the base of
the 3 stage boom. The 3/2/1 retract
cables attach to the base of the 3™
stage boom, are reeved around sheaves
at the base of the 2" stage boom and
attach to the tip of the 1% stage boom.
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3.8.1 Five Section Boom Service

3.8.2 Boom Removal

Length Boom Weight*
E160 16,540 Ib (7502 kg)
L140 10,300 Ib (4682 kg)
32'/55' Jib 2150 Ib (975 kg)

1. Extend and set machine outriggers
and front stabilizer. Boom must be
completely retracted and stowed in
boom rest over front of truck.

2. If equipped, remove swing around
jib according to procedures outlined
in the “Safety and Operation”
section.

3. Remove hook block or downhaul
weight, wind up rope on winch drum
and stow wedge socket becket on
pegs provided on 1% section. Shut
down truck engine.

4. Attach a lifting device to rod end of
lift cylinder, remove boom lift
cylinder pin keeper and pin from
bottom of 1 section boom. Lower
lift cylinder rod end to the deck.

5. Tag and disconnect extend cylinder
lines and winch hydraulic and
electric lines. Cap all openings.

Attach a lifting device to provide even

weight distribution and raise the boom

until weight is removed from the boom
pivot pin. Remove boom pivot pin
keeper and boom pivot pin. Lift boom
free of turret.

3.8.3 Five Section Boom Maintenance

Do not, under circumstances, work at
an elevated height without using
proper fall proctection as required by
local, state or federal regulations.
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3.8.4 Internal Cable Sheave Lubrication

NOTE: Observation through the sheave
case for the extend sheaves and the
winch mount for retract sheaves will
visually determine the amount of grease
necessary for proper lubrication. A slight
amount of grease extrusion around the
pin joint is adequate for proper
lubrication.

Lubrication of the extend cable sheaves
located on the boom tip end of the
extend cylinder and the retract cable
sheaves located on the inside rear of
the 2", 3" and 4" section and the
extend cable sheave attached to the
bottom of the top plate of the 2" section
at the sheave case end of the boom, are
accomplished with the boom in its fully
retracted position. A grease zerk is
located on each lubrication end.
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3.8.5 Five Section Cable Tensioning

After boom reassembly or from time to
time if interior proportioning cables
appear loose, cable tensioning may be
required. Tensioning must be done with
boom horizontal. Proceed as follows:

1) Cycle boom approximately 8 ft
(243cm) out and in a few times (2
feet (60cm) per section).

2) Fully retract boom. At full retraction
the base of the 2"* boom bottoms out
in the base of the 1% section boom,
the base of the 3" section bottoms
out in the base of the 2™ bottom, the
base of the 4™ section boom bottoms
out in the base of the 3" section
boom and the base of the 5™ section
boom bottoms out in the base of the
4™ section boom. Marks should be
scribed on the side plates along the
front edge of each upper wear pad
Indicating where each section

345 EXTEND CABLES
204 FYXTFND (CART FS
14:% EXTEND CABLES

ST e L,
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bottoms out. This will aid the
mechanic during the cable
tensioning procedure. When the
cables are torqued (tensioned)
properly, the boom sections should
extend/retract proportionally and
bottom out at the same time during
retract.

Tighten the 5/4/3 retract, 3/4/5
extend, 4/3/2 retract, 2/3/4 extend,
3/2/1 retract and 1/2/3 extend cables
(in order listed) to remove slack from
the cables and to achieve proper
sequencing of bottoming out base of
booms. To reach the 3/4/5 extend
cables boom must be extended out
approximately 18 inches (45cm),
4.50 inches (11.43cm) per stage and
tightened through openings in the 1%
and 2" section booms.

5% SECTION
" SECTION

3" SECTION
[ S0t gE e TION
r..-.,.-"'"_ .

= 543 RETRACT CABLES
54T RETRACT CARLES
343 RETRACT CABLES
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4) Torque the 5/4/3 retract cables to ft-
Ib (8.13 N.m) each. Use the flats at
the front of the cable ends to keep
the cables from rotating while
torquing. These cables are located at
the bottom tip of the 3" section
boom.

5) Torque the 3/4/5 extend cables to 15
ft-Ib (20.37 N.m) each. These cables
are located at the top base of the 3™
stage boom. (Reference Step #3 for
access to the 3/4/5 extend cables.)

6) Torque the 4/3/2 retract cables to 7
ft-Ib (9.5 N.m). Use the flats at the
front of the cable ends to keep the
cables from rotating while torquing.
These cables are located at the
bottom tip of the 2" section boom.

7) Torque the 2/3/4 extend cables to 20
ft-Ib (27 N.m) each. These cables
are located at the top base of the 2™
section boom. (Reference step #3 for
access to the 2/3/4 extend cables).

8) Torque the 3/2/1 retract cables to the
oft-Ib (12 N.m). Use the flats at the
front of the cable ends to keep the
cables from rotating while torquing.
These cables are located at the
bottom tip of the 1% section boom.

9) Torque the 1/2/3 extend cables to 7
ft-Ib (9.5 N.m) each. These cables
are located at the top of the 1%
section boom winch bar.

10)Check to ensure that boom sections
are all bottoming out simultaneously
as in Step 2. If not, proceed as
follows:

a) If the second section is bottoming
out first, equally loosen the 1/2/3
extend cables and tighten the
3/2/1 retract cables. This will
cause the second section boom
to bottom laer but will also cause
the 3%, 4™ and 5™ sections to
bottom out sooner.

b) If the 3" section is bottoming out
first, equally loosen the 3/2/1
retract cables and tighten the
1/2/3 extend cables. This will
cause the 3", 4™ and 5™ sections

-84 -

to bottom later and the 2"
section boom to bottom sooner.

o) If the 4™ section is bottoming out
first, equally loosen the 4/3/2
retract cables and tighten 2/3/4
extend cables. This will cause the
4™ and 5" sections to bottom out
later and the 2" and 3" sections
to bottom out sooner.

d) If the 5 section is bottoming out
first, equally loosen the 5/4/3
retract cables and tighten the
3/4/5 extend cables. This will
cause the 5" section to bottom
out later and the 2™, 3" and 4"
sections to bottom out sooner.

11)Cycle the boom a few feet out and
in. Check to ensure that all sections
are bottoming out simultaneously.

Repeat step 10 as required.

12) Repeat Steps 4 through 9. Torque
the 5/4/3 retract cables to 12 ft-lb
(16.26 N.m). Torque the 3/4/5 extend
cables to 30 ft-lb (40 N.m). Torque
the 4/3/2 retract cables to 14 ft-lb (
19 N.m). Torque the 2/3/4 extend
cables to 45 ft-Ib (61 N.m). Torque
the 3/2/1 retract cables to 18 ft-Ib (24
N.m) Torque the 1/2/3 extend cables
to 14 ft-Ib (19 N.m).

13) Cycle boom fully, check that all
cables are torqued properly and that
all sections are bottoming out
simultaneously. Repeat Step 10 as
required then add locknuts to all
cables. Each threaded cable end
must have two nuts locked together.

3.8.6 Five Section Boom Disassembly

For reference, front is sheave case end,
rear (base) is winch mount end, left and
right are viewed from rear to front.

Do not, under any circumstances, work
at an elevated height without using
proper fall protection as required by
local, state and federal regulations.
Steps 1 through 3 apply to a boom that
is to be disassembled with the 1°
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section and jib (if equipped) left on

crane.

1) Extend and set all outriggers and
SFO.

2) Fully retract boom and place itin a
horizontal position.

3) Tag and disconnect the hydraulic
lines to the telescope cylinder. Cap
all lines and fittings.

4) Loosen and remove the fasteners
attaching the extend cylinder butt
plate to the base of the 1 section
boom.

5) Mark the location of the hex nuts
which secure the 1/2/3 extend cables
to the cable anchor. Remove hex
nuts and washers from 1/2/3 extend
cables. Leave the cable ends draped
inside the boom.

6) Attach a sling or chain to the front of
the 2" section boom, pull the 2",
34 4™ and 5™ assembly out of the 1
section approximately 12 inches
(30cm). Remove front upper spacer
bar from 1% section. Remove the tag
the four side wear pads and shims
from the front of the 1% section.
Suspend 2", 3 4™ and 5"
assembly off of bottom pads.

7) Remove 4 capscrews which retain
the lower front pad plate to the 1%
section. Remove pad plate. Remove
upper back wear pads and cam
plates from 2" section. Pull the
retract cables out and keep retract
cables taut while pulling the 2™, 3",
4™ and 5™ assembly out of the 1%
section. Support the base end of the
2" as it exits the 1% stage boom.

8) Place 2"-3"-4™M-5" on a suitable
horizontal surface. Take care not to
damage the retract cables while
lifting or supporting the 2"%-3'-4"_5"
assembly.

9) Remove lower L-pads, retract cables
and retract cable retaining
capscrews from rear of 2" section.
Remove retract cable retaining
plates from the rear of the 3™
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section. Remove 3/2/1 retract cables
from anchor pocket in 3" section.

10)Remove retaining capscrews from
cylinder anchor channels in the rear
of the 2" section. Remove upper top
wear pads and cam plates from
upper rear of the 3" section.

11)Remove cable guide and upper
spacer bar/cable retainers from the
front top of the 2" section. Attach a
sling or chain to the tip of the 3"
section boom and pull the 3-4"-5"
assembly out of the 2nd
approximately 12 inches (30cm).
Suspend the 3" section off of the
lower wear pads.

12)Remove capscrews retaining 1/2/3
extend sheaves to the top plate of
the 2" section, this will allow the
sheaves, pins and extend cables to
lay on the top plate of the 3" section.

13)Remove 4 capscrews which retain
the lower front pad plate to the 2™
section. Remove pad plate. Remove
and tag four side wear pads with
shims from front of 2" section. Pull
the retract cables out and keep
retract cables taut while pulling the
3'd.4"_5™M assembly out of the 2™
section. Support the base end of the
3" as it exits the 2" section boom.

14)Place 3"-4"-5M assembly on a
suitable horizontal surface. Take
care not to damage the retract
cables while lifting or supporting the
3'%.4™M.5" assembly. Remove 1/2/3
extend cables from the top of the 3™
section by removing the anchor
plates and capscrews at the rear of
the section, place cables in a area to
avoid damage.

15)Remove lower L-pads, retract cables
and retract cable retaining
capscrews from rear of 3" section.
Remove retract cable retaining
plates from the rear of the 4™
section. Remove 4/3/2 retract cables
from the anchor pocket in the 4™
section.



Elliott Equipment Co.

SERVICE & MAINTENANCE

16)Remove lock bar and hardware from
extend cdylinder collar anchor pocket
in the 3" section. Lifting the butt
plate end of the cylinder up will
disengage the cylinder from its
anchor pockets in the 3™ section.
Slowly pull cylinder out of the 3/4/5
assembly. Keep 2/3/4 extend cables
taut and in position to avoid damage
as cylinder exits boom assembly.
Remove 2/3/4 extend cable anchor
in the 4™ section as the end of the
cylinder nears the anchor position.

17)Place cylinder assembly on suitable
horizontal surface. Take care not to
damage the extend cables while
lifting or supporting the cylinder
assembly. The cables can be
disassembled from the cylinder at
this time by removing the tapered
wear pads on the front of the cylinder
assembly and routing the cables
through the access opening made by
removing the pad. After tapered
pads are removed use caution as the
sheave pin and sheaves can move
forward from the lock position into
the assembly position, allowing pin
and sheaves

18)Remove cable guide and upper
spacer bar from the front top of the
3" section. Loosen and remove hex
nuts from threaded ends of 5/4/3
extend cables at rear of 3" section.
Remove top rear wear pads and cam
plates from top of 4™ section.

19)Attach a sling or chain to front of the
4™ section boom and pull the 47-5™
assembly out of the 3"
approximately 12 inches (30cm).
Suspend the 4™ section off of the
lower wear pads.

20)Remove 4 capscrews which retain
the lower front pad plate to the 3™
section. Remove pad plate. Remove
and tag four side wear pads with
shims from the front of the 3™
section. Pull the retract cables out
and keep retract cables taut while
pulling the 4™-5™ assembly out of the
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3 section. Support the base end of
the 4™ as it exits the 3" section
boom.

21)Place 4"-5" assembly on a suitable
horizontal surface. Take care not to
damage the retract cables while
lifting or supporting the 4/5
assembly.

22)Remove lower L-pads, retract cables
and retract cable keeper from rear of
4™ section, coil 5/4/3 retract cables
inside of 5" section. Remove upper
top wear pads and cam plates from
upper rear of 5™ section.

23)Remove cable guide and upper
spacer bar from the front of the 4™
section. Remove side wear/cable
retainer pads from front of 4"
section, leave 3/4/5 extend sheaves
and 3/4/5 extend cables in place.

24)Attach sling or chain to the front of
the 5" section boom and pull the 5™
section out of the 4™ until there is
approximately 36 inches (90cm) of
the 5" still inserted in the 4™, use
caution to keep 3/4/5 extend cables
from damage as boom sections slide
apart, if possible keep tension on
3/4/5 extend cables from the base
end of the 4™ boom section during
this procedure.

25)Lift 5™ section off the lower pads and
remove pads and hardware. Remove
3/4/5 extend sheaves and hardware.

26)Slide 5" section completely out of
4™ Support the base end of the 5™
as it exits the 4™ section boom.
Place 5" section boom on a suitable
horizontal surface.

27) Remove cable retainers and
hardware from side anchor locations
on the 5" section. Remove 3/4/5
extend and 5/4/3 retract cables from
anchor points in the side of the 5™
section, place in suitable area to
avoid damage.

28)Remove loadline sheaves by
removing retainers and lightly
tapping on sheave pin while
removing sheaves and spacers until
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29) all sheaves are removed from boom
sheave case.

3.8.7 Additional Maintenance,
Disassembled Boom

1) Clean all boom sections and inspect
for wear, dents, bent or crooked
boom sections, gouged metal,
broken welds or any abnormal
conditions. Repair or replace as
required.

2) Inspect all sheaves for excessive
groove wear or abnormal rim wear.
Replace as required.

3) Inspect all sheave bearings for
excessive wear or cut inner liner
material. If installed bearing diameter
is .015 inch (.38mm) larger than pin
diameter, bearing must be replaced.
Any cut or gouge which causes the
bearing liner to lose strands is cause
for bearing replacement.

4) Clean and inspect all cable
assemblies according to wire rope
inspection procedures in this section.
Pay particular attention to any wire
breakage at the end connections.
Replace cable assemblies as
required. Lubricate all cables
assemblies as required. Lubricate all
cable assemblies before reinstalling
them in boom.

5) Inspect all sheave pins for nicks,
gouges or pitting due to rust in the
bearing surface area. Replace if any
damage is evident.

6) Inspect all zerks and grease paths in
pins to ensure proper grease flow.
Clean and replace as required.

3.8.8 Five Section Boom Assembly

1) Assemble sheaves into 5™ section
sheavecase. Top sheave is to be
installed to the left hand side of the
boom with the spacer to the right
hand side.
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2) Attach rear wear pads to the bottom
of the 5" section. Using Loctite 242
blue, Loctite all wear pad mounting
capscrews.

3) Position 5™ section boom in front of
the 4™ section boom ready to slide
together. Route 3/4/5 extend cables
through 4™ section boom with the
threaded end of the cable at the rear
of the 4™ section and the button end
out the front, loop the front button
end of the 3/4/5 cable beyond its
anchor point on the 5™ section and
install button end into 5™ section
boom.

4) Install 5/4/3 retract cable button end
into anchor point in 5" section and

345 EXTEND CABLE

AT SECTION BOOM
/'.\HI.J: THREAD «

J71

CABLE BUTTON

CABLE ANCHOR

4™ SECTION BOOM
install keeper plate and capscrews,
keeper plate will lock both the extend
and retract cables in place. Colil 5/4/3
retract cables temporarily into 5
section.

5) Install 5™ section into 4™ section
approximately 3 feet (100cm). Take
care not to damage 3/4/5 extend
cables. They should be laying on the
extended lip of the bottom plate of
the 5" section.

6) Install 3/4/5 extend sheave pins and
bearings into the 3/4/5 extend
sheaves. Install wear plugs into the
holes on each side of the extend
sheaves. Loop 3/4/5 extend cables
around the 3/4/5 extend sheaves
and slide the sheaves between the
4™ and 5" boom sections, make
certain the grease hole in the pin is
orientated correctly before attaching
pin to 4™ section. Install countersunk
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capscrews attaching 3/4/5 extend
sheave pins to 4™ section.

7) Raise the 5™ section against the top
of the 4™ and install the bottom wear
pads between the 4™ and 5, lower
5™ section onto pads.

8) Install side wear pads with
appropriate shims on front side
inside of the 4™ section boom. Install
upper spacer bar and cable guide
with wear pad and related hardware
on the top of the 4™ section. Shim
according to calibration instructions
or as pads were originally removed
and tagged.

9) Push the 5" section completely
inside the 4™ section until it bottoms
out on the doubler plates in the rear
of the 4™, keep 3/4/5 extend cables
tight when installing section. A scribe
mark on the 5™ at full retraction will
aid in cable tensioning for proper
boom sequence later.

10)Uncoil 5/4/3 retract cables out of the
5™ section, assemble 4™ section
retract sheaves and pins into the
inside of the 4™ section rear, using
proper hardware and Loctite 242,
reeve cable over sheave installing
upper keeper capscrew and lower
rear pad, this pad serves as a cable
keeper, lower pad and side pad for
the rear of the section.

11)Install 4/3/2 retract cable button end
into anchor point in 4™ section and
install keeper plate and capscrews.
This keeper plate is installed
temporarily to keep the button ends
in place during this phase of the
assembly, it will need to come back
out during cylinder and 2/3/4 extend
cable installation. Coil 4/3/2 retract
cables temporarily into 5™ section.

12)Assemble top rear wear pads with
the cam plates to the top of the 5™
section. The wear pad on each side
of the top/rear of the boom can be
adjusted over a range of 3/16 inch
(4.8mm) by rotating, end for end, the
wear pad and plate or the wear pads
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and plate independently. This is
possible because the holes in these
parts are offset from the center. The
holes are .06 inch (1.5mm) off center
in the plate and .03 inch (.8mm) off
center in the wear pad. Various
combinations of rotation of these
parts allow this adjustment.

13)Pull threaded ends of 5/4/3 retract
cable, now under the 4™ section,
towards front of boom.

14)Position 4"-5" section in front of 3"
section, ready for assembly. Route
5/4/3 retract cables to allow easy
cable movement as the sections
slide to%ether.

15)Slide 4™-5™ section into 3" boom
section approximately 36 inches
(90cm) keep 4"-5" sections
suspended to avoid damage to 5/4/3
retract cables.

16)Assemble bottom wear pads on 3™
section pad plate, raise 4™-5™
section high enough in 3" to allow
plate with pads to slide between the
sections, place retract cables in the
grooves in the bottom pad plate, as
boom sections are slid together,
retract cables will pull through these
grooves, use appropriate hardware
and fasten pad plate to the bottom
plate of the 3" section.

17)Install a nut on the threaded ends of
the 5/4/3 retract cables, to keep the
cable ends from pulling through the
anchor as the sections are pushed
together.

18)Push the 4™-5" section inside the 3™
section, until it is within 36 inches
(90cm) of full insertion.

19)Install side wear pads with
appropriate shims on front inside of
the 3" section boom. Install upper
spacer bar and cable guide with
wear pad and related hardware on
the top to the 3" section. Shim
according to calibration instructions,
or as pads were originally removed
and tagged.
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20)Slide 4™-5" section inside 3™ until
the end of the 4™ section hits against
the doubler bars in the 3™ section.
Use caution as the 5/4/3 retract
cable threaded end gets close to the
grooves in the lower front pad plate,
adjust as necessary to allow proper
placement. A scribe mark on the 4"
section at full retraction will aid in
cable tensioning for proper boom
sequence later.

21)Assemble top rear wear pads with
the cam plates to the top of the 4™
section. See step #11 for pad
installation detail.

22)Uncoil 4/3/2 retract cables out of the
5™ section, assemble 3™ section
retract sheaves and pins into the
inside of the 3" section rear, using
proper hardware and Loctite 242,
reeve cable over sheave installing
upper keeper capscrew and lower
rear pad, this pad serves as a cable
keeper, lower pad and side pad for
the rear of the section.

23)Pull threaded end of 4/3/2 retract
cables, now under the 3" section,
toward front of boom.

24)Assembly step #22 completes the
5/4/3 boom section stage, at this
point the hydraulic extension cylinder
and related cables and components
are inserted into the 3-4™"-5"
section assembly starting with step
#24.

25)Support extension cylinder in a
workable location and install the 3
extend sheaves in the sheave case
end of the cylinder, orientate the pin
so that the bearing grease holes are
on the unloaded side of the pin
(towards cylinder butt plate).

26)Install 3 - 2/3/4 extend cables over
sheaves by placing button end
through opening between the sheave
and the front double tapered plate on
the cylinder. After the cables are in
place, install the plastic tapered
cylinder pads on the top bottom
shelves of the cylinder sheavecase,
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these pads when secured in place
act as cable retainers as well as
wear pads, again apply Loctite and
jam nuts in these locations.

27)Pull the 3 button ends through the

extend cylinder sheavecase until
there is enough slack to install the
2/3/4 extend cable anchor, install
cable anchor on extend cables, keep
capscrews clamping on the two
halves of the anchor together just
tight enough to not let the cables
escape from their positions, this will
allow easier assembly into the 4"
section anchor point.

28)Drape 2/3/4 extend cables that come

off top of the sheaves in an area to
avoid damage, preferably on the top
of the top of the extend cylinder, this
will put them in their approximate
location as the cylinder is installed
into the 5"/4"/3"¥ boom assembly.

29)Slide extend cylinder into the 3"-4"-

5" boom assembly approximately 36
inches (90cm). Raise cylinder up at
an angle slightly to allow easier
access to the 2/3/4 extend cable
anchor in the rear of the 4™ section.
Install 2/3/4 extend cable anchor and
cable ends into the anchor point.
Install keeper plates over the retract
cable ends these keepers are
shaped to retain the 2/3/4 anchor as
well as the retract cable ends.
Tighten capscrews holding the two
halves of the 2/3/4 anchor assembly
together.

30)Lower extend cylinder to a position

parallel with the 3/4"/5™ boom
assembly and slowly Eush the
cylinder into the 3'%/4"/5™ boom
assembly until the cylinder collar
makes contact with the 3™ section
rear vertical doubler plates. Monitor
2/3/4 extend cable location as
cylinder slides into boom sections to
avoid damaging cables.

31)Raise extend cylinder up to allow

cylinder collar to slide through and
align with the anchor pocket on the
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back of the 3, lower cylinder, collar 33)Lay 1/2/3 extend cables on the top of

will move down into cylinder anchor the 3" section with the proper

pocket, if properly positioned over sheaves and pins that eventually will

pocket. Assemble lock bar and attach to the top plate of the 2™

proper hardware to the cylinder section. Arrange cables per

collar, this will retain the cylinder into illustration (see figure 1).

the anchor pocket. 34)The 3'%4"/5™ and cylinder assembly
32)Attach button end of 1/2/3 small is now ready to assemble into the 2™

extend cables into anchor point on section boom.

the rear top plate of the 3" section, a 35)Slide 3'%/4"/5" and cylinder

thin plate on the bottom and a thicker assembly is now ready to assemble

anchor plate on the top of the 3" into the 2" section boom

section top are required for proper approximately 36 inches (90cm)

cable retention, assemble with keep the 3"/4"/5" and cylinder

proper hardware and Loctite 242. assembly suspended to avoid

damage to the 4/3/2 retract cables.

152473 EXTEND CABLE

15473 EXTEND CABRLE SHEAVWE PIM

TOP VIEW OF 3F0 SECTIOH
FIGURE 1
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36)Assemble bottom wear pads on 2™

section pad plate, raise 3'%/4"/5™ and
cylinder assembly high enough in the
2" to allow pad plat with pads to
slide between the sections, place
retract cables in the grooves in the
bottom pad plate, as the boom
sections are slid together, retract
cables will pull through these
grooves, use appropriate hardware
and fasten the pad plate to the
bottom of the 2™ section.

37)Install nuts on the threaded ends of

the 4/3/2 retract cables, to keep the
cable ends from pulling through the
anchor as the sections are pushed
together.

38)Push the 3'%4"/5™ and cylinder

assembly inside the 2" section, until
it is within 36 inches (90cm) of full
insertion.

39)Install side wear pads with

appropriate shims on the front inside
of the 2" section, shim according to
calibration instructions, or as pads
were originally removed and tagged.
Assemble 1/2/3 extend cable
sheaves and pins with the
appropriate hardware to the 2™
section top plate, assemble cable
keeper/spacer bar plates to 2"
section, install cable guide and wear
pad to the top of the 2" section.

40)Slide the 3"/4"/5™ and cylinder

assembly into the 2" section until
the extend cylinder collar bottoms
out in its anchor pocket in the rear of
the 2nd section or the 3" section
side plates bottom out on the doubler
plates on the rear of the 2" section.
Use caution as the 4/3/2 retract
cable threaded ends get close to the
grooves in the lower front pad plate,
adjust as necessary to allow proper
placement.

41)Cylinder length adjustment may be

necessary to properly position
cylinder collar in the anchor pocket
with the 3" section side plates
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bottoming out on the doublers in the
rear of the 2", A hydraulic power
source may have to be utilized to
adjust the cylinder length. Install
appropriate hardware fastening the
extend cylinder collar to the cylinder
mounting channels in the rear of the
2" section boom. A scribe mark on
the 3" section at full retraction will
aid in cable tensioning for proper
boom sequence later.

42)Assemble top rear wear pads with

the cam plates to the top of the 3"
section. See step #11 for pad
installation detalil.

43)Assemble 3/2/1 retract cable button

ends into anchor points in the rear of
the 3" section. Install keeper plates
and capscrews. Assemble with
Loctite 242.

44)Assemble 2" section retract

sheaves and pins into the inside of
the 2" section using proper
hardware and Loctite 242, reeve
3/2/1 retract cables, anchored to 3",
over sheaves attached to 2" section
and install upper keeper capscrew
and lower rear pad, this pad serves
as a cable keeper, lower pad and
side pad for the rear of the section.

45)Pull threaded ends of 3/2/1 retract

cables, now under the 2" section,
towards the front of the boom.

46)Suspend assembled boom sections,

position of extend cylinder butt plate
is holding valve down, rotate rod
assembly to achieve proper
orientation, place retract cables to
avoid damage, and slide assembled
boom sections into the 1% section
approximately 36 inches (90cm).
Keep boom assembly suspended to
avoid damage to the retract cable.

47)Assemble bottom wear pads on the

2" section Ead plate, raise the
2"93"4™/5" and cylinder assembly
high enough in 1% to allow plate with
pads to slide between the sections,
place retract cables in the grooves in
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the bottom pad plate, as the boom
sections are slid together, retract
cables will pull through these
grooves, use appropriate hardware
and fasten pad plate to the bottom
plate of the 1% section.

48)Install nuts on the threaded ends of
the 3/2/1 retract cables, to keep the
cable ends from pulling through the
anchor as the sections are pushed
together.

49)Push the 2"%/3"/4"/5™ and cylinder

assembly inside the 1% section, until

it is within 36 inches (90cm) of full
insertion.
50)Install the side wear pads with the

appropriate shims on the front inside

of the 1 section. Install upper
spacer bar with appropriate

hardware to the inside top of the 1%

Shim according to calibration

instructions, or as pads were

originally removed and tagged.
51)Slide the 2"%/3"%/4™/5" and cylinder

assembly into the 1% section until the

extend cylinder butt plate contacts
the back plate of the winch mount.
Use caution as the holding valve
nears the winch mount back plate,
the holding valve nears the winch
mount back plate, the holding valve

to back plate clearance requires the
butt plate to be level, with the holding
valve down. Use caution as the 3/2/1
retract cable threaded ends get close
to the grooves in the lower front pad

plate, adjust as necessary to allow
proper placement.

52)Install proper hardware retaining
extend cylinder butt plate to the 1
section winch mount.

53)Assemble top rear wear pads with
the cam plates to the top of the 2™
section. See step #11 for pad
installation detail.

54)Install cable guides, angle pendulum,

winch and anti-two block system,
see anti-two block system
description and installation
instructions.
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3.8.9 Top Wear Pad Adjustment

1)

2)

3)

4)

5)

With the boom fully retracted,
located the inner boom section
horizontally in the outer boom
section its riding in, a pry bar used to
manipulate the side to side position
of the section can be used. It is often
difficult to pry the verymost inner
sections over.

Extended boom straightness is
critical in proper boom operation.
The extended boom straightness
required is a deviation of .50 inch
(13mm) or less from the theoretical
centerline of the boom. A stringline
from the center of the winch to the
middle of the sheavecase on the last
section will provide a theoretical
centerline. The top rear pads should
be adjusted accordingly to provide
proper clearances to achieve a
straight extended boom.

Assemble the top/rear wear pads
and plates. The top/rear wear pads
on this boom are adjustable to
account for lateral tolerances that
occur during the manufacturing
process of the boom sections.

The wear pad on each side at the
top/rear of the boom can be adjusted
over a range of 3/16 inch (4.8mm) by
rotating, end for end, the wear pad
and plate or the wear pads and plate
independently. This is possible
because the holes in these parts are
offset from the center. The holes are
.06 inch (1.6mm) off center in the
plate and .03 inch (.8mm) off center
in the wear pad. Various
combinations of rotation of these
parts allow the adjustment.

Once the boom is located, the wear
pad and plate combinations can be
inserted into the space between the
boom sections and aligned over the
holes in the sections. If the holes in
the plate are not centered over the
holes in the sections, the wear pads
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and plates have to be removed and
adjusted either towards or away from
the side plate of the next larger
section until the holes will align.
When properly aligned the wear pad
should be tight against the side plate
of the out boom section and the
extended boom should be straight to
previously mentioned specifications.

—P— GAP

Needs adjustment. The capscrews can not be
installed and there is a gap between the wear pad and

side plate of the larger boom section

—P— NO GAP

Properly aligned and adjusted wear pad. The holes
in the retainer plate are concentric with the threaded
holes in the smaller boom section and the wear pad is
tight against the side plate of the larger boom section.
When wear pads are properly aligned and adjusted,
install capscrew and torque to 75 fi-lb (100N.m)
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RETAINER PLATE

BOOM SIDE PLATE

BOOM TOP PLATE

WEAR PAD
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FOUR AND FIVE SECTION
TOP/BOTTOM PAD
REPLACEMENT — ASSEMBLED
BOOM
Inspect top and bottom wear pads
periodically for signs of abrasion or
excessive wear. Excessive is defined as
3/16 of an inch (4.8mm) from the
original pad thickness, top rear pad
thickness .75 inch (19mm), bottom front
1% section 1 inch (25mm), bottom front
2" and 3" section .44 inch (13mm).
Uneven pad wear of 3/32 inch (2mm)
from side to side on the wear pad would
be considered excessive as well. If any
of these conditions exist, the top and
bottom pads can be replaced without
complete disassembly of the boom.

3.8.10 Top Pad Replacement

Pad maintenance on the four or five

section can be made easier by removal

of the winch. Additional clearance can

be achieved on the four section by

loosening the large extend cables and

removing the extend cable anchor

located in the 2™ section.

8) Retract boom completely.

9) Remove capscrews through access
holes on top rear of sections.

10)Remove wear pads, shims and cam
plates from the rear of the boom
through open winch mount end.

11)Note all pad locations and tags
accordingly.

12)Inspect pads for wear using
previously mentioned inspection
criteria.

-94 -

13)Install new pads through winch
mount end of boom. See top pad
adjustment procedure for proper pad
and section position.

14)Torque retainer capscrews to 75 Ib-ft
(100 N.m). Failure to properly torque
capscrews will cause loss of preload,
allowing pad cam to rotate and
cause excessive side clearance
between sections.

3.8.11 Front Bottom Pad Replacement

8) Extend boom approximately 4 feet
(120cm) out.

9) Remove cable guides and upper
spacer bars from front of boom
sections.

10)Loosen and remove hex nuts on
retract cables on the front of the 1%
and 2" sections.

11)Using an appropriate Iiftin% device,
sling around the 4™ and 5'
depending on configuration section
boom and lift it up until weight is
removed from the bottom pads in the
front of the interior sections.

12)Loosen and remove the capscrews
holding the pad doubler plates in the
front of the sections. Remove plates.
Remove pads from these plates.
Note all pad locations and tag
accordingly.

13)Inspect pads for wear using
previously mentioned inspection
criteria.

14)Install new pads on plates or boom
sections. Reassemble plates in
boom in proper locations.
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3.9 TROUBLESHOOTING

1) BOOM EXTENDS DURING
TRANSPORTATION:

Check for oil leaks. Clean or replace

holding valve and check setting. Rebuild

cylinder and replace seals.

2) BOOM CREEPS BACK AFTER
BEING EXTENDED:

As hydraulic oil cools it is normal for it to

retract in the telescope cylinder and let

the boom creep in slightly. If the creep
continues, check for leaks first. Then
clean and/or replace the holding valve
and check the setting. Finally, remove
the telescope cylinder and rebuild it
replacing the seals.

3) BOOM TELE OUT, WINCH UP
AND BOOM DOWN ARE NOT
WORKING:

If these are the only functions not

working, check to see if the boom head

is two blocked. Next check the load per
the Capacity Chart to make sure it is not
an overload. Then refer to the LML and

Anti-Two Block operator’'s manual for

trouble shooting this system. Also check

the wiring from the system to the
solenoid valves and the operation of the
valves to make sure they are not
jammed.

4) BOOM DEFLECTS
EXCESSIVELY-UP/DOWN OR
SIDE TO SIDE-WHEN PICKING
LOAD:

Wear pads are not shimmed properly.

Re-shim wear pads per section in

manual.

5) BOOM OPERATING SLOWLY
OR NOT PICKING LOAD:

Check for leaks and damaged hose.

Check relief valve settings. Reset as

required. Check flow from pump.

Replace as required.

6) BOOM CHATTERS WHEN
EXTENDING OR RETRACTING:

Lubricate the boom sections and

sheaves per the lubrication directions.

Check wear pads for proper adjustment

and wear.
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7) BOOM DOES NOT SEQUENCE
PROPERLY:

Adjust the Extend/Retract boom cables

per the manual.

8) WINCH LIFTS LOAD, BUT HAS
NO CONTROL ON LOWERING
OR HOLDING THE LOAD:

Excessive back pressure on the

brake causing it to partially release:

Back pressure must not exceed 150

PSI. Check the pressure on the return

line and remove any restrictions if

pressure is too high.

Brake return springs broken or brake

discs worn or damaged: Disassemble

the brake and replace worn parts in
brake.

Clutch slipping: Improper oil can cause

the clutch to slip. Drain the winch and

refill with oil per the vendor’s
specifications. Also, the clutch may be
damaged or worn. Disassemble the
winch and replace faulty parts.

9) WINCH WILL NOT RAISE LOAD:

Check Capacity Chart to make sure load

is not an overload. Check LML/Anti-two

block system to make sure it is
functioning properly and not locking out
the system. Check system pressure
relief and reset as required. Check
pump flow and repair/replace pump as
required.

10)WINCH WILL NOT LOWER
LOAD OR LOWERS
ERRATICALLY:

The winch brake should fully release

between 340-400 PSI. Clean and

replace the hose as required.

Disassemble the winch and replace

faulty parts as required.

11)SWING INOPERATIVE OR
ERRATIC:

e Swing park brake should fully
release at 400 PSI. Replace hose
and rebuild as required. Erratic
behavior may be caused by improper
backlash between the gears.
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e Check for loose swing drive gear box
and readjust the backlash as
required.

e Check for worn or damaged teeth on
the gears or wear in slew ring
bearings. Rebuild swing box and
replace slew bearing as required.

12)SWING BRAKE DOES NOT
HOLD:

Brake return springs probably broken or

brake discs worn or damaged.

Disassemble the brake and replace

faulty parts.

13)OUTRIGGER/STABILIZER
BEAM WILL NOT EXTEND OR
MAKES EXCESSIVE NOISE
WHEN EXTENDING:

e On outriggers-first grease pads.

e check for worn pads allowing
mounting bolts to bind.

e Check system relief pressure.

e Check cylinder for leaks and worn
seals.

e Check pump for flow.

14)OUTRIGGER/STABILIZER
CREEPS IN UNDER LOAD:

Clean holding valve and check relief

setting. Replace as required.

15)OIL CONTAMINATION

PROBLEMS:

Water in oil (milky)

Filter plugged (dirty)

Metal particles (mechanical failure)

Oil discolored or has burned odor

(overheating)

e Oil foaming due to low oil, water in
oil, air leak in suction, kinked hose or
worn pump shaft seal

16)PUMPING PROBLEMS:

e Suction line plugged-clean and
check.

e Ball valve closed-open valve

e Air leak in pump suction-replace
suction line

e Dirt in pump-flush system & rebuild
pump

e Worn pump-repair or replace

e Relief valves not properly adjusted-
check and adjust valves
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e Dirty or collapsing hoses-replace

e Worn cylinders or motors-
rebuild/replace.

17)SYSTEM OPERATES SLOWLY
OR ERRATICALLY:

e Air in system-check suction line for
leaks and oil level in tank

e Cold oil-run system and make sure
oil is warm.

e Pump damaged-repair

e Dirt in relief valve-clean/replace

e Restriction in suction line-clean and
replace

e Ball valve closed-open valve

e Oil viscosity too high-replace with
proper oll

e Low oil supply

e Valve plugged-clean valve orifices

e Oil leak-tighten fitting/replace hoses
as required

18)PUMP MAKES NOISE:

Low oll

Oil viscosity too high

Pump speed too fast

Suction plugged

Ball valve closed

Dirt in pump

Tank breather plugged

Air in oil

Worn pump bearings

Broken Pump parts

19)OIL OVERHEATING:

e Operator holds control lever in
position too long-oil dumps over
relief valve generating excess heat

e Using incorrect oil

e Low oll

e Dirty oil

e Engine running too fast

e Incorrect relief valve settings

¢ Internal oil leakage in valves,
cylinders, motors

e Restriction in pump suction line

e Ball valve closed

e Control valve stuck partially open

e Heat not radiating properly from

hydraulic tank, oil lines and cooler
o [EXxcessive operation of winch
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3.9 TROUBLESHOOTING

20)BOOM EXTENDS DURING
TRANSPORTATION:
Check for oil leaks. Clean or replace
holding valve and check setting. Rebuild
cylinder and replace seals.
21)BOOM CREEPS BACK AFTER
BEING EXTENDED:
As hydraulic oil cools it is normal for it to
retract in the telescope cylinder and let
the boom creep in slightly. If the creep
continues, check for leaks first. Then
clean and/or replace the holding valve
and check the setting. Finally, remove
the telescope cylinder and rebuild it
replacing the seals.
22)BOOM TELE OUT, WINCH UP
AND BOOM DOWN ARE NOT
WORKING:
If these are the only functions not
working, check to see if the boom head
is two blocked. Next check the load per
the Capacity Chart to make sure it is not
an overload. Then refer to the LML and
Anti-Two Block operator’'s manual for
trouble shooting this system. Also check
the wiring from the system to the
solenoid valves and the operation of the
valves to make sure they are not
jammed.
23)BOOM DEFLECTS
EXCESSIVELY-UP/DOWN OR
SIDE TO SIDE-WHEN PICKING
LOAD:
Wear pads are not shimmed properly.
Re-shim wear pads per section in
manual.
24)BOOM OPERATING SLOWLY
OR NOT PICKING LOAD:
Check for leaks and damaged hose.
Check relief valve settings. Reset as
required. Check flow from pump.
Replace as required.
25)BOOM CHATTERS WHEN
EXTENDING OR RETRACTING:
Lubricate the boom sections and
sheaves per the lubrication directions.
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Check wear pads for proper adjustment
and wear.
26)BOOM DOES NOT SEQUENCE
PROPERLY:
Adjust the Extend/Retract boom cables
per the manual.
27)WINCH LIFTS LOAD, BUT HAS
NO CONTROL ON LOWERING
OR HOLDING THE LOAD:
Excessive back pressure on the
brake causing it to partially release:
Back pressure must not exceed 150
PSI. Check the pressure on the return
line and remove any restrictions if
pressure is too high.
Brake return springs broken or brake
discs worn or damaged: Disassemble
the brake and replace worn parts in
brake.
Clutch slipping: Improper oil can cause
the clutch to slip. Drain the winch and
refill with oil per the vendor’s
specifications. Also, the clutch may be
damaged or worn. Disassemble the
winch and replace faulty parts.
28)WINCH WILL NOT RAISE LOAD:
Check Capacity Chart to make sure load
is not an overload. Check LML/Anti-two
block system to make sure it is
functioning properly and not locking out
the system. Check system pressure
relief and reset as required. Check
pump flow and repair/replace pump as
required.
29)WINCH WILL NOT LOWER
LOAD OR LOWERS
ERRATICALLY:
The winch brake should fully release
between 340-400 PSI. Clean and
replace the hose as required.
Disassemble the winch and replace
faulty parts as required.
30)SWING INOPERATIVE OR
ERRATIC:
e Swing park brake should fully
release at 400 PSI. Replace hose
and rebuild as required. Erratic
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behavior may be caused by improper
backlash between the gears.

e Check for loose swing drive gear box
and readjust the backlash as
required.

e Check for worn or damaged teeth on
the gears or wear in slew ring
bearings. Rebuild swing box and
replace slew bearing as required.

31)SWING BRAKE DOES NOT
HOLD:

Brake return springs probably broken or

brake discs worn or damaged.

Disassemble the brake and replace

faulty parts.

32)OUTRIGGER/STABILIZER
BEAM WILL NOT EXTEND OR
MAKES EXCESSIVE NOISE
WHEN EXTENDING:

e On outriggers-first grease pads.

e check for worn pads allowing
mounting bolts to bind.

e Check system relief pressure.

e Check cylinder for leaks and worn
seals.

e Check pump for flow.

33)OUTRIGGER/STABILIZER
CREEPS IN UNDER LOAD:

Clean holding valve and check relief

setting. Replace as required.

34)0OIL CONTAMINATION

PROBLEMS:

Water in oil (milky)

Filter plugged (dirty)

Metal particles (mechanical failure)

Oil discolored or has burned odor

(overheating)

e Oil foaming due to low oil, water in
oil, air leak in suction, kinked hose or
worn pump shaft seal

35)PUMPING PROBLEMS:

e Suction line plugged-clean and
check.

e Ball valve closed-open valve

e Air leak in pump suction-replace
suction line

e Dirt in pump-flush system & rebuild

pump

-908 -

Worn pump-repair or replace

e Relief valves not properly adjusted-
check and adjust valves

e Dirty or collapsing hoses-replace

e Worn cylinders or motors-
rebuild/replace.

36)SYSTEM OPERATES SLOWLY
OR ERRATICALLY:

e Air in system-check suction line for
leaks and oil level in tank

e Cold oil-run system and make sure
oil is warm.

e Pump damaged-repair

e Dirt in relief valve-clean/replace

e Restriction in suction line-clean and
replace

e Ball valve closed-open valve

e Oil viscosity too high-replace with
proper oil

e Low oil supply

e Valve plugged-clean valve orifices

e Oil leak-tighten fitting/replace hoses
as required

37)PUMP MAKES NOISE:

Low oll

Oil viscosity too high

Pump speed too fast

Suction plugged

Ball valve closed

Dirt in pump

Tank breather plugged

Air in oil

Worn pump bearings

Broken Pump parts

38)0OIL OVERHEATING:

e Operator holds control lever in

position too long-oil dumps over

relief valve generating excess heat

Using incorrect oil

Low oil

Dirty oill

Engine running too fast

Incorrect relief valve settings

Internal oil leakage in valves,

cylinders, motors

Restriction in pump suction line

e Ball valve closed
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e Control valve stuck partially open
e Heat not radiating properly from

hydraulic tank, oil lines and cooler
e Excessive operation of winch
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ASSEMBLY NO.

SERIAL NG

&\ WARNING

FAILURE TO HEED THE FOLLOWING WARNINGS MAY
RESULT IN SERIOUS INJURY OR DEATH!

+ (Operstors must be trained in the proper, safe operation of the hoist.

* Hoists are pot to be used to lift, raise, or move people. If your task invohees lifting or moving
people, you must use the proper eguipment, not this hoist.

* (Cable anchors on hoists are not designed to hold the reted load of the hoist. You must kesp at
least five (5) wraps of cable on the drum to ensure that the cable doesn't come loose.

* Stay clear of suspended loads and of cable under tension. A broken cable or dropped load can
cause serious injury or death.

+ Avoid shock loads. This type of load imposas a strain on the hoist many times the actual weight
of the load and can cause failure of the cble or the hoist.

« Make sure that all equipment, including the hoist and cable, are maintained property.
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INTRODUCTION AND THEORY OF OPERATION

[] ]

e I

Tl T F
Bzl
The planetary hoist is designed to utilize a geroler, gear, or piston motor, driving through a multiple-
disc oil brake, through a pair of planetary gearsets to the cable drum.

The multiple-disc oil brake is spring applied and hydraulically released through a port in the brake
housing. During inhaul, the brake is not releasad, since the load is driven through a one-way cam

dutch, bypassing the brake. When the load comes to a stop, the cam dutch locks up and the brake
prevents the load from moving.

During payout, a brake valve is used to prevent the load from moving faster than desired. This
brake valve partially blocks the main line from the motor back to the directional control valve,
allowing only a limited amount of hydraulic fluid through the motor. The brake valve is then
modulated by sensing pressure on the other main line, the line from the directional control valve to
the motor, Additionally, any time there is suffident pressure (225 PSI £10%) to modulate the
brake valve; this same pressure releases the brake.
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HYDRAULIC SCHEMATIC

HYDRAULIG FLUID FROM
CAUMNTERL VALVE

e
i

HYORAULIC FLUID T
COMNTROL WALVE

HIGH PRESSLIRE
—

LOW PRESSLIRE
INEEEEEEEN

HYORALLIG FLYIG T
COMTERL YaLvE
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MAINTENANCE AND SERVICE

For safe and consistent operation of TULSA WINCH hoists, swing drives, and winches, a regular
program of preventive maintenance is strongly recommended. Regular oil dhanges with the
comect oil for the ambient temperature conditions and an annual inspection of the wear
components will help ensure a long life for your planetary geared products.

The owner is to ensure proper inspection intervals, in compliance with the APL RP 2D Section 4
requirements or the ANSI B30.5, 5-2.3, and will review hoist usage categories on a periodic
basis. A Qualified Inspector should perform all maintenance and inspections.

* For hoists in occasional use, less than 10 hours per month, APT RP 2D recommends a pre-
use inspection and an annual 12-month inspection based on average use over a quarter.

* For hoists in moderate use, more than 10 but less than 50 hours per month, APT RP 2D
recommends a pre-use inspection, quarterly inspection, and an annwal 12-month inspection
based on average use over a quarter.

* For hoists in heavy use, more than 50 hours per month, AP RP 2D recommends a pre-use
inspection, monthly inspection, quarterly inspaction, and an annual 12-month inspection.

0il Level Maintenance

Tulsa Winch recommends that the oil level in the gearbox and brake housing be chedked and
adjusted as part of the pre-use inspection. If the oil level drops frequently or oil leakage is
detected during an inspection, maintenance should be performed to comect any problems.

0il Change Interval

The il in the gearbox and brake sections should be changed every 1000 hrs or & months of
usage.
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RECOMMENDED OIL

PLAWETARTY HOIST SWIkG GEARING
PREVAILIMG AMBIEMT TEWMPERATURE

e ol
ey

SIMOBIL SHC TSWH0 555555
g g g g

‘T4 - —20 -10 [4] 10 20 10 40 an'g

T-40 =30 = =10 [4] 10 ]s] 4] Eli] BO'E

Alf oile must mest MIL-PRFZIOSE, Substitution from a reputable manuzciurer s aliowed as
long as type and grade are maintzined,

OIL CAPACITY
GEARBOX 1.00 QT
BRAKE 23 JT5

A\ WARNING

Do not use EP type gear lubes in the brake section of this winch. EP lubes
may prevent the clutch from locking up, which, in turn causes the load to fall,
resulting in property damage, personal injury, or death.

The hydraulic system should use only high quality hydraulic fluid from reputable suppliers. These
oils should contain additives to prevent foaming and oxidation in the system. All hoist hydraulic
systems should be equipped with a return line filter capable of filtering 10 micron particles from the
system.

Hoists are shipped from the factory with SAE 90 Extreme Pressure (EF) gear lube in the gearbox

and lightweight non-EP oil in the brake section. This il and gear lube should be satisfactory for
operation in ambient temperatures from -100 F (-23% C) to +130° F (+552 C).
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OIL CHANGE

Gearbox, oil is drained by first removing the drain plug (#em 33} by rotating the drum so that the
plug is visible through the lower hole in the side plate [Ttem 50) (See Fig 1) Screw in a piece of 17
pipe to allow the oil to drain, and then with a hex wrench remove the drain plug located inside of
the 1" pipe (See Aig. 2} Examine the used oil for signs of signifiant metal deposits and then
dispose of it in a proper manner. Remove the 17 pips.

Rotate the drum so that the port is visible through the upper hole in the side plate. With a hex
wrench, remove the fill plug (Ttem 33} located in the center of the output shaft (Tfem 320 Install 2
1" pipe with elbow through the hole in the output shaft. Fll the gearbox with 1.00 quart of EP-90
oil. Remove the pipe and elbow then replace the plugs (Ttems 31 & 33 See the O Chart on page
& of this manual for the recommended oif type and grade for your aoolication.

Drain the brake section by removing the drain plug (Tfem <) under the motor along with the went
{Ttern 30) above the motor (See FAg. 41 Inspect the oil for signs of metallic particles andfor burning
and reinstzll the drain plug. Fill with 14 guart of non-EP oil and reinstall the vent (Ttem 301 See OF
Chart Ag. & this manual for recommended off Hrpe and grade for your aoplication.

Fiz 1 Fig 2 FIG 3 AG 4

WIRE ROPE

Wire rope should be installed as shown in the drawing below. Mote that the wedge will satisfy mble
diameters from 7/16" to 5/8", depending on how it is installed in the cable drum.
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DISASSEMBLY

1. Drain the cil from the gearbox and brake sections using the instructions on page 7.
2. Stand the hoist on its end with the motor pointing up.

3. Disconnect the tubing or hose connected to the brake housing (e 2i) Remove the motor
and counterbalance valve assembly from the hoist by removing the capscrews (Tfem 51) and
washers (Trem 52) See Servicing The Mofor secfion on page 10 for mator and counterbalance
valve disassambly.

4. Remowve the brake subassembly from the hoist by removing eight capscrews (em 21 holding
the brake housing to the side plate (Tem 1) Reinstall two of these capscrews into the two
extra tapped holes and tighten them evenly until the brake housing comes loose from the side
plate. See Servicing The Srake section on page 11 for brake repair.

5. Remowve the side plate (Ttemr 1) by removing twelve capscrews (Tferm 2 & 68 and two nuts
(Ttem 61).

6. Lift the bearing camier (Them 26) out of the drum (Tfem 51 Inspect the bearing (fem 258) for
signs of pitting or spalling and if necessary, replace the bearing and seal (Trem 75

7. Remove the thrust washer (Ttem &) and input sun gear (Teem &) from the input planet gearset
{Tterm 36) Inspect for damage and replace if needed.

8. Remowve the input planet gearset (ftenr 36) from the drum. Inspect the gearset for wear and
repair as nesded. See Sendgng The Sansian: Sef section an page 13 for disassembly and
FEDSIT.

9, Remowve the thrust washer (Ttem &) and output sun gear (Tfem 16) Inspect for damage and
replace if needed.

10. Remowve the output planet gearset (Trem <) from the cable drum.  Inspect the gearset for wear
and repair as needed. See Senvicing The Blanetary Set sachion on page 13 for disassembly and

repair,

11. Remowe the drum (Ttem 5) by lifting straight up and off of the output shaft (Tfem 371 Inspect
the gear teeth for excessive wear and replace if necessary. Inspect the bearing (Tem 28) for
signs of spalling or pitting and, if necessary, replace the bearing and seal (Tem 75

12. Inspect the retaining ring (Ttem 3)on the output shaft to ensure that it is still in the groove and
is not bent, and replace if necessary.

13. Inspect the shaft (Ttem 32) for wear or damage and, if necessary, remove it from the side plate
{Ttem 50) by removing six capscrews (Tiem 2),
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ASSEMBLY

1. Thoroughly clean all parts. Replace those that show wear or damage.

2. Inspect the drum (Fem 5) for sbuctural integrity and the gear teeth for excessive wear, then
replace if necassary.

3. Attach the output shaft [Tem 32) to the side plate (Ttem 50) with six capsoews (Ttem )
making sure the vent (Tfem 30) is oriented properly, then torque them to spedification (see
Torgue Specifications Chart on page 15 of this manuall

4, Install the retaining ring (Tfem 3)onto the shaft (ftem 321

5. Attach the base (Ttem 12)and rods (Ttem <3)to the side plate (Tham 50) with twehve capscrews
{Ttems 2 & 60)and two nuts (Tfem 61 Torque to specification (see Torgue Specifcations Chart
on page 15 of this manual)

6. If necessary, install a new bearing (Tfem 28) and oil seal (Ttem 7-5) into the drum.

7. Lay the unit down so that the rods (Tem 43} and base (Tem 12) are pointing up. Set the drum
{Ttem 5) onto the shaft (Tfem 32) being carsful not to damage the seal (ffem 75) seating the
drum on the bearing (Frem 28

8. Install the output planset gearset (Fem 4) into the drum (ffem 5) making sure it's installed
correctly onto the output shaft (Them 32

9, Put a light coating of grease on the thrust washer (Tferm 6)to keep it in place. Install the thrust
washer into the output gearset (Ttam 4] and then insert the output sun gear (Tfem 16) The
shot in the sun gear must be installed facing the output shaft.

10. Install the input planet gearset (Tfem 36) into the drum (Tem 5] making sure it's installed
correctly onto the output sun gear (fem 161

11. Put a light coating of grease on the thrust washer (Tfem &/to keep it in place. Install the thrust
washer into the input gearset (Ttem 35), and then insert the input sun gear (Tem 81

12, Install a new o-ring (Fem 7~13) and, if necessary, a new bearing (Ttem 28) and seal (fem 7-5)
into the bearing carrier (Tram 26} Greass the o-ring and seal and install the bearing carrier into
the drum.

13. Position the side plate (Ttam 1) on top of the base (Tfem 12) and rods (Tiem 43). Attach the side
plate with twelve capscrews (fems 2 & 60)and two nuts (Tfem 61) Torgue to spedification (see
Torgue Specifications Chart on page 15 of this manuall.

14, Install the brake subassembly into the side plate (Tfem 1) making sure that the pilot of the
brake housing aligns with the bearing (Tfem 28) and seal (Them 7~5)in the bearing carrier (Tfem
26) and that the holes for the motor are in the comect orientation.  Also, make sure that the
level and wvent plugs in the cover are properly oriented. Install eight capscrews (Tem 9) and
torque them to spedification (sse Torgue Specifications Chart on page 15 of this manua).
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15. Install a new o-ring {Tem #~1) on the face of the motor and re-install the motorfcounterbalance

vahve assembly. Install the capscrews (fem 51) and washers (Trem 57) and torgue them to
specification (see Torgue Specifications Chart on page 15 of this manuz(l

16. Reconnect the tubing or hose to the brake housing (Tem 21

17. Fill both the gearbox and the brake section with the proper amount and type of lubricants as
instructed in the Recommended (i section on page 6 of this manual.

SERVICING THE MOTOR

1. Tag tubing or hoses for proper re-installation and remove them from the motor assembly.

2. Remove the counterbalance block (Tfem 27 from the motor.

3. Remove the counterbalance valve (Ttem 25) from the block and inspect the small metering hole
located on the side of the valve to make sure it is not obstructed. Also, inspect the o-rings
(ftemm 7-2) for damage and replace if necassary.

4. Remowve the fitting (Ttem 41} and inspect the check valve [Ttem 37) to make sure it is working
properly. The chedk valve should be installed as shown, with the armow facing into the block.

5. Motors and counterbalance valves are not senviceable in the field. Retum them to an authorized
dealer for sarvice,

METERING
HOLE

10
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SERVICING THE BRAKE

1. Evenly remove the four capscrews (Trem 11) holding the brake cover (Tfem 20)in place. Spring
pressure will raise the cover as the capscrews are loosened. Remove the cover from the brake
housing.

2. Remowe the springs (Tfem 24) from the piston and check the free height. Each spring should
measure at least 1.200 inches with no force on them.

3. Remowe the brake piston (Ttem 10) by installing two pieces of 3/8°-16MC all-thread in the
bottom of two spring pockets. Using jam nuts, screw the all-thread pieces in evenly until the
piston is clear of the housing. An alternate way of removing the piston is to use a portable
power unit or shop air to slowly pressurize the brake cavity until the piston is out of the bore,

4, Remowve the brake driver/dutch assembly (Ttems 13, 14 15 17 34 and 38) from the brake
housing (Temr 211

5. Remove the stator plates (Tfem 79) and friction discs (Trem 18) from the breke housing and
check them for excessive wear, then replace if necessary. Additionally, check the top stator
plate for scoring caused by the removal tools and polish if necessary. Fricion discs should
nﬂr::lml'l T. less than 0.055 inches thick and stator plates should measure no less than 0.064
inches thic

6. If necessary, with a hook wire or pry bar, remaove the seal (Ttam 7-5) from the brake housing.
7. Bxamine the bushing (Ttem 39)in the brake housing for wear and, if worn, replace it.

8. If the brake housing (femr 21) is removed from the hoist, examine the jourmal on the brake
housing where the seal (Ttem 7~5) runs for wear. If severely worn, replace the brake housing.

9, Carefully disassemble the brake driver/dutch and note the side in which the markings on the
dutch (Ttemr 34) are fadng. The dutch assembly must be re-assembled with the markings
facing the proper direction in order for the hoist to fundtion properly. Inspect the suiface on the
input and brake drivers (Ttems 1.3 & 38)where the dutch (Tfem 34)runs. If there is any pitting
or spalling on the drivers then both it and the dutch must be replaced.

10. Re-assemble the driver/dutch assembly, making sure that the dutch is instzlled properly.

11. Install a new seal (Them 76) into the breke housing. If the brake housing is remaoved from the
hoist, temporarily install the input sun gear (ffem 38) into the brake housing and slide the
driver/clutch assembly onto the sun gear spline.

12. Install the stator plates (fem 19) and friction discs (Them 18) into the brake housing starting
with a stator and alternating friction discs and stetor plates. There is one more stator plate than
friction disc so you will finish with a stator plate.

13. After installation, check the brake stadk-up to make sure that the dimensions are within the
tolerance shown in Fig 5. If your measurement is greater than shown, either some friction discs
and stator plates have been left out, or the friction discs are worn beyond acceptable tolerances.
If your measurement is less than shown, too many plates or discs have been insarted or they
are not seated property.

11
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14, Coat the new o-rings and backup rings (Ttems 7-3, 77 78 & 79)with light cil and install onto
the piston (Ttam I10) See Aig. 5 for proper o-ing/backup ring installation.

15. Carefully install the piston (ffem 10) into the brake housing (Ttem 21) and gently tap it down
unitil it is seated.

16. Install the springs (Tfem 24) into the spring pockets of the piston. If working in a horizontal
position, coat the bottom of each spring with chassis lube to keep it in position.

17. Coat the new o-ring (Tem 7<) with light oil and install it into the groove on the brake cover
{Ttem 20)

18. Install the cover (Tem 20) onto the brake housing (Fem 21) and draw it down evenly,
alternating between opposite capscrews.  Make sure that the cover is aligned properly with the
brake housing in order to corractly orient the motor and vent/drain plugs.

19. Check the brake release with a portable hydraulic pump. Full release should be obtzined at 225
PSI £10%.

1.803+.050 —
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SERVICING THE PLANETARY SETS

1.

2,

3.

Remove the retaining rings from the planst pins.

Remowe the pins from the carrier by carefully tapping them out.

Remowe the planet gears, washers and bearings from the carrier.

Inspect the pins, bearings, and gear bores for evidence of wear and replace if necessary.

On output planet gearsats, note that two bearings with a spacer between them are used.

Before reassembly, be sure to insert the thrust plate into the carrier.

To reassemble, be careful to line up the planet pins with the thrust washers and bearings then
press the knurled part of the pin into the camier. If the pins are not lined up properly, the
washers can be shattered during the pressing operation.

Replace the retaining rings onto the planet pins.

IMPLIT GEARSET

QUTPUT GEARSET
(ITEM 43

13
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TROUBLESHOOTING

Hoist won't hold load

Possible Solutions:

1L

There is excessive back pressure in the hydraulic system. Chedk the system for line
restrictions and reduce the back pressure.

The brake discs are worn. Replace the brake discs. Friction discs should measure no less
than 0.055 inches thick and the stator plates should measure at least 0.068 inches thick,

The brake clutch i slipping due to wear of either driver and/or clutch. Inspect the driver
components for wear and replace if necessary.

Hoist unable to lift load

Possible Solutions:

1

The relief vahlve setting may be too low to allow proper lifting. Increase the relief pressure
setting.

The load being lifted may be more than the winches rating. Verify weight and reduce the
lcad or re-rig it to increase mechanical advantage.

Hoist unable to lower load

Possible Solutions:

1

The hoses or tubes have besn installed incomedtly. Check hose routing and correct any
SIS (See page 4 for hydaulc schematic).

The counterbalance valve cartridge may have a plugged metering hole (Fee page 10 for
location of metering hole) Remove the cartridge and clean it.

0il leaks fromm motor-side vent

Possible Solutions:

1

The mator shaft s2al may have failed. Replace the s=al and reduce the back pressure if that
was a cause of the seal failure.

The brake pistons o-ring seals may have failed. Service the brake section and replace any
worn parts found.
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TORQUE SPECIFICATIONS CHART

Diry Plated Lubricated Diry Plated Lubricated |
Gr?iEE 5 Gliﬁi 5 Grﬂz 5 Gr-z:f! 8 Gr?di B Glﬂi B
vomint | sce | et | Jome | e | e | eme | e |
1/4 |20 B 6 o] 12 0 7
1/4 |28 10 7 b 14 10 8
5/16 |18 17 13 10 25 18 15
5/16 |24 19 14 11 27 20 16
3/8 |16 31 23 19 44 33 26
3/8 |24 35 26 21 49 37 30
7/16 |14| 49 37 30 70 23 42
7/16 |20 35 41 33 78 58 47
1/2 |13 76 a7 45 106 80 64
1/2 |20] 85 64 al 120 20 72
9/16 |12| 109 82 65 153 115 02
9/16 |18| 122 21 73 172 129 103
5/8 |[11] 150 113 920 212 159 127
5/8 |18]| 170 128 102 240 180 144
3/4 |10] 266 200 160 376 282 226
3/4 |16] 297 223 178 420 315 252
7/8 91 430 322 258 0606 454 364
7/8 |14]| 474 355 284 668 301 401
1 8 644 483 386 909 682 343
1 14] 721 341 433 1019 764 611
1-1/8 | 7 794 596 475 1288 060 772
1-1/8 [12] 890 668 534 1444 | 1083 B66
1-1/4 | 7 | 1120 840 672 1817 1363 1090
1-1/4 [12] 1241 930 745 2012 1509 1207

T = BOLT TORQUE (LB. FT.)
K = TORQUE COEFFICIENT (K = 0.20 DRY
W = PRELOAD TENSION

D = NOMIMAL BOLT SIZE {IN.)

T=(KWD)/ 12

K = 0.15 PLATED

K = 0.12 LUBRICATED)

* ALL TORQUE VALUE TOLERAMCES ARE + 5%

15
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BILL OF MATERIAL
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SEQ QTY P/N DESCRIPTION NOTES
1a 1 47488 SIDE PLATE oE
—:: 1 1—;2; ::i iﬁ: (SEE PICTORAL FOR IDENTIFICATION)
| e 2 CONTACT FACTORY TF
14 1 X900 SDE ANTE SIDE PLATE ISN'T SHOWN
1e 1 4263 SIDE PLATE
3 20 20752 CAPSCREW
3 1 20973 RETAINING RING
4 1 4370 DUTPUT GEARSET
4-1 1 42248 CARRIER
42 3 43244 PLANET GEAR
4-3 3 41747 PLANET FIN
44 3 41716 RETAINING RING
45 1 44067 THRLIST PLATE
46 & 1717 BEARING
47 3 41738 SPACER
48 & 939349 WIRSHER,
| 5a 1 47251 DRLM
5b 1 42260 DRLM
5¢ 1 42455 DRLM
& 2 41722 THRLUST WASHER.
Ta 1 4321 SEAL KIT FOR. SINGLE SFEED MOTOR.
Tb 1 4339 SEAL KIT FOR, B1525001 ASSEMBLY (NO MIOTOR)
Te 1 4372 SEAL KIT FOR. TWO SPEED MOTOR
8 1 42250 INPUT SUN GEAR:
] 14 20524 CAPSCREW
10 1 47942 ERAKE FISTON
11 4 10381 CAPSCREW _
128 1 42908 BASE FOLR. MOUWTING FOLES
126 1 43023 BAGE TWO MOUNTING HOLES
13 1 43453 ERAKE DRIVER
14 2 41773 RACE
15 Fl 26980 RETAINING RING
16 1 440166 OUTPUT SUN GEAR
17 2 41743 BUSHING
(18 7 32765 FRICTION DISC
19 ] 42148 STATOR PLATE
208 1 42015 BRAKE COVER. SAE 4-BOLT “B" MOTOR MOUNT
| 20b 1 43458 BRAKE COVER. SAE 2-BOLT "C° MOTOR MOUNT
| e 1 43410 BRAKE COVER. SAE #-BOLT "L MOTOR MOUNT
F21 1 43473 BRAKE HOUSING
22 4 42263 CAPSCREW
24 12 42230 BRUKE SPRING
35 1 41867 COUNTERBALANCE VALVE
26 1 47288 BEARING CARRIER.
27 1 43029 COUNTERBALANCE BLOCK
(28 2 34550 BEARING
29 1 41756 CABLE THIMBLE
30 2 13050 BREATHER
31 1 41879 0-RING PLLIG
32 1 43404 SHAFT
33 1 41719 O-RING PLUG
34 1 41753 CLUTCH
35 2 42089 50 DEGREE ADWETER.
36 1 4185 INPUT GEARSET
361 1 47578 CARRIER:
362 3 42245 PLANET GEAR
16
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SEQ oTY /N DESCRIPTION NOTES
35-3 3 41760 FLANET PIN
3654 3 41718 RETAINING RING
36-5 1 41769 THALST PLATE
3656 3 30484 BEARING
357 & 28771 WASHER.
7 1 41233 CHECK VALVE
38 1 44852 INPUT DRIVER
» 1 32445 BLISHING
a0 1 41307 DO-RING PLUG
41 1 42225 O-RING FLUG
a3 ] 47134 SUPPOAT ROD
| 442 1 42022 SINGLE SPEED MOTOR
[aan 1 43624 TWO SPEED MOTOR.
a5 1 41838 STRAIGHT ADWPTER
45 3 42030 HOSE ASSEMELY
a8 2 41873 SWIVEL ADAPTER
502 1 4542 SIDE PLATE UTPUT SHAFT SIDE
ﬁ i m:g :Ei iﬂg {SEE PICTORAL FOR IDENTIFICATION)
CONTACT FACTORY IF
50d 1 24860 SIDE PLATE SICE FLATE ISNT SHOWN
S0e 1 4514 SIDE PLATE
51 4 26060 CAPSCREW
| 52 4 20518 LOCKWASHER
55 4 40546 CAPSCREW
56 1 41211 FLANGE
57 1 12208 BLISHING
58 1 42205 FITTING TEE
59 1 43250 ELBCW
50 4 20311 CAPSCREW
51 4 20267 NUT
(82 1 42438 ERANCH TEE
63 1 43500 TUBING
&4 1 47256 TUBING
65 1 4183 CABLE PACKER
£5-1 2 47515 BEARING
£5-2 1 42485 PACKER ARM
£5-3 z 42418 ROLLER
£5-4 1 42471 ROLLER
£5-5 F 42517 CAPSCREW
£5-5 2 47516 BEARING
£5-7 1 42438 LEFT SPRING
£5-3 1 42533 RIGHT SPRING
17
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EXPLODED ISOMETRIC ASSEMBLY DRAWING

CABLE PACKER
ASSEMBLY

ALTERMATE
SIDEFLATES
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4.2 Swing Drive Service Manual — Tulsa 6036S

TuR Tulsa Winch

5200 SERIES

6000 SERIES

SWING DRIVE
SERVICE MANUAL
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e
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ASSEMBLY PROCEDURE

FOR 5200 & 6000 SERIES SWING DRIVES
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1 1 43379 SHAFT, GUTFUT, FINION
2 1 43382 [SEAL, QIL

3 1 34773 |CONE, BEARING

4 1 34772 [CUP, BEARING

5 1 13050 |BREATHER

B 1 42782 ADAFTER

7 1 43378 |[HOUSING., GEAR

8 1 43381 [CUP, BEARING

g 1 43380  [COMNE, BEARING

10 1 4171 GEAR SET. OUTPUT
11 1 42303 [GEAR, SUW, QUTPUT
12 2 41722  [RACE

13 1 4170 GEAR SET. INPUT
14 1 935452 [0-RING

18 1 42680  |HOUSING, BRAKE
18 1 21128 [FITTING, GRE4SE ZERK
17 1 939487 [PLUG, O—RING

18 8 20522 |CAPSCREW

19 6 42111 [PLATE, STATOR

20 b 33664 [DISC, FRICTION

21 1 42676 [RING, BACK—-UP

22 1 42672 [C-RING

23 1 32186 [C-RING

24 1 42337 [RING, BACK—UP

25 1 42687 [PISTON, BRAKE

28 1 27590 [PIN

27 1 42683 |[DRWER, BRAKE

28 1 41894  [RING, RETAINING

28 1 33094 [O-RING

30 1 42682 [COVER, BRAKE

31 1 42392 |PLUE, 0—RING

a2 B 9382671 [CAPSCREW

33 -] 41718 [SPRING, BRAKE

34 1 42333 [LOCKWASHER, BEARING
35 1 42332  |LOCKHUT, BEARING

PART NO. TAKEW FROM 81631

0
Go

GEAR SET (ITEM 13 ABOVE)

Qcvp e

131 1 42323 CARRIER, INPUT
13.2| 3 42304 GEAR, PLAMET, INPUT
13.3| 3 41760 PIM, PLAMWET
134| 3 41715 RING, RETAINING
13.5] 3 30484 |BEARING, WEEDLE
13.8| & 28771 RACE
1371 41762 PLATE

=

7o @ GEAR SET (ITEM 10 ABOVE)
ﬁ o1 42324 CARRIER, OUTPUT

6.2 3 42308 GEAR, PLAMET

@ 16.3| 3 41747 PIN, PLANET

ﬁ 104 3 41718 RING, RETAINING

& 05| B 41717 BEARING
106 3 +1739 SPACER

@ 107 6 839248 |RACE
108 1 41788 PLATE

@
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1 1 42796 |SHAFT. OUTPUT. PIMICH
2 1 42330 |SEAL, OIL
3 1 42379 CAONE, BEARING
4 1 J47T1 | CUP, BEARING
g 2 13050 |BREATHER
-] 2 12208  |BUSHING, PIPE
7 1 42B57  |HOUSING, GEAR
8 1 33115 |CUP, BEARING
il 1 432331 CONE, BEARING
10 1 4171 GEAR SET, DUTPUT
11 1 42303 |GEAR, SUN, QUTPUT
12 2 41732 |RACE
13 1 4170 GEAR SET, INPUT
14 1 £38452 |0—RING
15 1 42857  |HOUSING, BRAKE
16 1 42305 |GEAR, SUN, INPUT
17 o] OWMIT QW
18 8 938281 | CAPSCREW
18 L] 42148 |PLATE, STATDR
20 4 32765 |DISG, FRICTION
21 1 43338 |RING, RACK-LP
22 1 42335 |O-RING
23 1 J21B6  |0-RING
24 1 42337 |RING, BACK-UP
25 1 42307 |PISTOH, BRAKE
26 1 29043  |RING, RETAINING
27 1 42327 |DRIVER, BRAKE
28 1 41884  |RING, RETAINING
28 1 33084  |0-RING
30 1 42712 | COVER, BRAKE
31 2 838487 |PLUG, D—-RING
32 8 30076 | CAPSCREW
33 -] 41718 |SPRING, HRAKE
34 1 42333 LOCKWASHER, BEARING
33 1 42332 |LOCKNUT, BEARING
38 1 42836 |PISTON, BRAKE
37| o | oMm [oMm
38 4] OMm QM
39 Q M QW
0 | o | oum_[awm
41 1 42632 |BEARING
42 1 11637 |SEAL, OIL
PART WO, TAKEW FROM B1458
&
oS
8
2 E’
N (!
e
\\u
GEAR SET (ITEM 13 ABGVE)
131 1 42323 | CARRIER, INPUT
13.7) 3 42304  [GEAR, PLANET, INFUT
133 3 41780 PIN, PLAKWET
134 3 41715 |RING, RETAINING
13.5) 3 30484 [BEARING, WEEDLE
136 B 2A7T RACE
137 1 41768 |PLATE
GEAR SET (ITEM 10 ABOVE)
161 1 42324 | CARRIER, DUTPUT
102 3 42306 |GEAR, PLANET
103 3 41747 |PIM, PLAMET
164 3 41716 |RING, RETAINING
N5 B 717 BEARING
106 3 41739 SPACER
16.7| B 5392458 | FACE
DR 1 Eal] PLATE
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4.3 LMI Operator’s Manual — Greer Insight

Introduction

The GREER INSIGHT System iz designed for use 33 an aid to crane operation.

Do not use this sysfem in place of a properly frained operafor who iz knowledgeable in safety
guidelines, crane capacily informalion, and the crane manufacturer’s specifications.

Thiz manual describes the operafion of the GREER INSIGHT, (hereinafter referred to as “the ays-
fem?). Please read, underziand, and follow the contenfs and instructions confained within thiz
manual.

Table of Contents

R Y e e e e e o Y N S g
RN P R . e e e e e e e e e e
Pressure Transducers.....
Operator ngp'ammable PRI e e e s e S
B T - - R R e R G G T el

The Configuration Display ..
The Home Display ...
Operamr Programmiable BT . .o 17
Setting Minimumy Maximum Bumn,ﬁ.ngieﬁdarm A e P E P L ObR e .
Setling Maximum Boom Length Alanmyd Setting Maximum Tip Height Alarm._........20
Seffing the Swing and Work Area Alarms e 2

1
[T T T S R R I T VI S T

i
L7 ]

GREER INSIGHT Dperating Manual 1 WWAS0310 DAt
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OUTLINE OF OPERATION
System Components

Display Unit

Computer Unit

Pressure Transducers

Reeling Drum with Length and Angle Sensors
Anti-Two-Block Switches

Cables

Installation/Operator Manuals

Audible Alarm

The system is intended to aid the crane operator by monitoring the load and indicating an approach o
an overlead or a two-block condition. Crane functions are monitored by means of multiple sensors. The
system compares the load suspended below the boom head, to the crane capacity chart stored within
the computer's memory. At approach to overload, the system wams an operator by means of audible
and visual alarms. The system may be configured to cause crane function kick-out by sending a signal to
function disconnect solenoids.

The operator is provided with a display of:

Rated Capacity

Actual Load

Bar graph showing Actual Load vs. Rated Capacity
Radius of the Load

Boom Angle

Main Boom Length

Working Area

GREER INSIGHT Operating Marai 1 WEES0E10 041
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BOOM ANGLE SENSOR

The boom angle is measured by means of a potentiometer/pendulum assembly. This sensor provides a
voltage proportional io boom angle. The sensor is mounted inside the cable reeling drum assembly.

EXTENSION SENSOR

The extension sensor provides a voltage proportional to the extension of the boom_
PRESSURE TRANSDUCERS

There are two pressure transducers which measure the pressure in the boom hoist cylinder.
ANTI-TWO BLOCK (A28)

A switch monitors the approach of the hookblock or overhaul ball to the boom head. The switch is held in
the normmal position until the hockblock or owverhau! ball raises a weight that is mounted around the haoist
rope. When the weight is raised it causes the switch to open. The resultant switch open signal is sent to the
computer via the reeling drum, this results in the AZ2B alarm operating and a comresponding function
kick-out

FUNCTION KICK-OUT

Electrically operated hydraulic solenoids disconnect the control lever functions for boom hoist lower,
telescope owt and winch up whenever an overoad A28 or other FKO level condition occurs.

OPERATOR PROGRAMMABLE ALARMS

These alarms, when properly set by the cperator, define the working range for a particular work area. The
operator can set minimum and maximum angle, maxmum height and/or maximum length.

AREA ALARM

This alarm defines a “virtual wall” working area. This wall is defined by setting two points.  Both set poinis
and area alarms may be set simultaneously.

GREER INSIGHT Cperating Mamal 2 WAEESDE10 04
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POWER UP SELF TEST

CH¥ T107005D

Syalaim 3elf - Test N progress

Larugaf & marsl

Load : kax1k

Image 1
Power Up Self Test Screen

Immediately following electrical power up, the system executes a System self-test
which lasts for approximately 10 seconds. During this ime the display shows the
rating chart number, units in use, and load.

READSUNDERSTAND THE FOLLIWIMNG.. .

LIWA MONLAL, ASHESANSL B30, o

Q54 ROGALATTONSG, OPCRATIRE MAMLLA .

PRESS TO COMTIMUE -

Image 2
The Startup Screen

Immediately following power up self test, the startup screen will appear. Duning this

time, crane motions are disabled by the system function kickout. Selecting the

button adjacent to "PRESS TO CONTIMUE™ will acknowiedge the home display

message and allow the system to start normal operation.

Nofe: Not all applications will have thiz screen. In zuch spplications the Home
dizplay will be zhown with no need to select "CONTINUE."

GREER INSIGHT Cperating Mamal 3
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SYSTEM SETUP

Image 3
Home Display

Nofe: The Gonfiguration Display may be accessed from the Home Display by
zselecting the Configuration butfon shown above.

The system has the capability of remembering all data previously set. When
removing power to the system, and re-powering, the settings remain intact until
reset by the operator

GREER INSIGHT Cperating Mamal 4 WAEESDE10 04
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THE CONHGURATION DISPLAY

Image 4
The Configuration Display

The Configuration Display gives a pictoral representation of the cur-
rent set up of the system. Each shaded area contains a group of one
or more green indicators and a button which is pressed to change the
sefup selection. In groups where there are multiple opticns, green
indicators iluminate one at a ime to indicate the selection. Once the
configuration is complete, press the Home button to go to the Home
display.

Please see the following table, (Table 1 Configuration Display) fora
description of the referenced numbers outfined in (Image 4).

Naote: The graphic above iz only 3 reprezentafion of the system.
Therefore, the shaded areas may vary in configurafion
depending upon application.

Note: Always check the point of lift and parts of line upon selection of
the wimch.

A WARNING!

THE DISPLAYED LOAD AND CAPACITY ARE BASED UPON
THE CURRENT SELECTED POINT OF LIFT. NEITHER THE
GREER INSIGHT SYSTEM, NOR THE CRANE CAPACITY
CHART ALLOWS FOR LIFTING FROM MORE THAN ONE
HOOK AT A TIME.

GREER INSIGHT Cperating Mamal 3 WAEESDE10 04
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TABLE 1

CONFIGURATION DISPLAY
Note: Options may vary, depending upon the eguipment being used.

Reference

Number Description

The Home button will returm the user to
the Home display.

The Outrigger ! Tire selectons are
made by pressing the button shown.

| Note: Some modelz of cranss will nof
have the opfion of selecling different

The Parts of Line [FOL), button selects
the current Parts of Line. Pressing the
(FOL) button will increment the POL.

i | When the maximum parts of line for the
Y | equipment being used is reached, the
Vil |l indicator will rollover io one POL

The Jib Dptions may be selected by
pressing the jib button multiple tmes to
scroll through jib options. If there aren’t
88 | any options available, the display will
show “Mone.”

2| Mote: The jib must be stowed before it iz
= | erected.

GREER INSIGHT Cperating Mamal & WAEESDE10 04
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Reference

Number Description

The Pick Long, Pick Short, Pick Main
selections are dependent upon the model
of crane being used.

The Stow [Stowed Jib), group contains
one green indicator. This will fluminate
when the jib is stowed on the boom.

Press the Stow button multiple imes to
scroll through jib options.  If there aren't
® | any opfions available, the display will

= | show “None™._

The Winch group contains two green
indicators, which indicate the selection of
Front ar Rear winch.

Nofe: If the crane iz equipped with fwo
E* 3| winches, atways select the winch fo be
uszed for the [it, prior fo selecting the

= | partz of line selections for each winch.

The Operator Alarms may be accessed
by pressing the corresponding alarm
buttomn.

GREER INSIGHT Cperating Mamal 7 WAEESDE10 04
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Reference

Number Description

The Pick Long, Pick Short, Pick Main
selections are dependent upon the model
of crane being used.

The Stow [Stowed Jib), group contains
one green indicator. This will fluminate
when the jib is stowed on the boom.

Press the Stow button multiple imes to
scroll through jib options.  If there aren't
® | any opfions available, the display will

= | show “None™._

The Winch group contains two green
indicators, which indicate the selection of
Front ar Rear winch.

Nofe: If the crane iz equipped with fwo
E* 3| winches, atways select the winch fo be
uszed for the [it, prior fo selecting the

= | partz of line selections for each winch.

The Operator Alarms may be accessed
by pressing the corresponding alarm
buttomn.

GREER INSIGHT Cperating Mamal 7 WAEESDE10 04
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THE HOME DISPLAY

Image 3
The Home Display

GREER INSIGHT Cperating Mamal B WAEESDE10 04
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TABLE 2

HOME DISPLAY

Reference
Number

Image

Description

The Outrigger [ Tires setting contains four
grean indicators. They indicate the selec-
tion of tires, full, ntermediate, and retracted
cutriggers. The user must make the
ocutrigger/ tires selection from the
Configuration display.

Nate: Oufrigger / Tire selections are
dependent upon the model of the crane
being used. A parficular model may have
one selection efc.

£¥ The Actual Load value displays the total

load, including slings. etc., suspended be-
low the lifting point

The Cancel Alarm Button is used to
silence the audible alarm. Pressing this
bution once will cancel an audible alarm
generated by the following
conditions: Overlcad

AZB Alarm

Operator Programmable Alarm
The audible alarm remains cancelled uniil
the conditicn which caused the alarm has
been resolved.

The Parts of Line display shows the
amount of line chosen for the configuration
selected. It is adjustable from the
Configuration screen.

The Information button displays system
generated messages reganding the soft-
ware versions of the equipment and fault
codes. When the information button is
pressed, the data is displayed as long as
the button is held.

GREER INSIGHT Dperating Mamsi
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Reference
Number

Description

The Rated Capacity display shows the
maximum rated capacity of the machine in
the current configuration.

The Erected Jib display shows the jib
options selected for the machine. If there
are na jib options available, the display will
show “Mone.”

F]| The System has the capability of showing
units of measurement in Metric or Imperial
Lnits.

The Anti-Two Block indicator illuminates
when the AZB limit switch detects approach
to a two-block condition.

The Jib Stowed display shows the jib that
has been stowed from the configuration
screen.  The length and the offset of the jib
im use is also shown in the Home display.

WAEESDE10 04
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Reference i
Mikndinr Image Description
The Boom Length is indicated in the box

i | ohown to the left. This shows the length of
the main boom from the boom foot pin to
the sheave pin of the main boom head ma-
chinery. This measurement can be shown

. im either Imperal or Metric units.

The Pick Points, Pick Long, Pick Short,
Pick Main. The pick selection is made from
the Configuration display screen.

12
The Configuration Bution may be
selected to retum to the Configuration
display screen.

13
The Boom Length symbol is shown to the
right of the length of the boom display.

14
The Boom Angle symbol is shown to the
right of the boom angle display.

15

GREER INSIGHT Cperating Mamal 11 WEESOEI0 04011
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Reference L.
Naanber Image Description

The comesponding Load Radius symbol
is showm to the right of the boom angie
display.

16
The comesponding Swing Angle of the
boom symbel is indicated in the box shown
to the left.

17
The Load Radius of the boom is indicated
im the box shown to the left.
The radius display shows the radius of the

18 lnad. Radius is defined as the horizontal
distance from the centerdine of rotation to
the centerine of the lifting point.

The Swing Angle of the boom is indicated
“=| in the box shown to the lefit

19
The Boom Angle display indicates in de-
grees, the angle of the main boom relative
to horizontal.

20

GREER INSIGHT Cperating Mamal 12z WEES0E10 04
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Reference

. Image Description

M [The Bar Graph indicates the actual boad
is. the rated capacity of the equipment
being used.

21
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SYSTEM SETUP

Cancel Alarm Button

The cancel alanm button is used to silence the audible alarm. Pressing this
bution once will cancel an audible alarm which has cccumed as a result of either
an: Overload, AZB Alarm, or Operator Programmable Alamm.

The audible alarm remains cancelled untll the condition which caused the alarm
has been resolved.

GREER INSIGHT Operating Marai i WEES0E10 041
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SYSTEM SETUP

Reszet Function Kick-Out

When the machine is o be rigged. it may be necessary to put the boom in a
paosition which could cause function kick-out In this situation, it would be
necessary to use the bypass, (cancel alam button).

The cancel alarm button is also used to reset the function kick-out relay when it
is necessary to bypass the function disconnecits. Pressing and holding the
cancel alarm button for 5 seconds resets the relay. At this ime, a second beep
is heard confirming the bypass. Should a different alarm condition occur while
the relay is ovemdden, the new alarm will cause the controls o disconnect
again. When the condition which caused the alarm is no longer present, the
fumction disconnect relay will reset to the normal condition.

& WARNING!

WHEN THE FUNCTION DISCONNECT RELAY IS RESET BY MEANS
OF THE CANCEL ALARM BUTTON, THERE 15 MO LONGER PRO-

TECTION AGAINST THE CONDITION THAT CAUSED THE FUNCTION
KICK-OUT.

GREER INSIGHT Operating Marai 15 WEES0E10 041
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OPERATOR PROGRAMMABLE ALARMS

Setting the Operator Alarms

Access io the operator alarms from the main working screen is gained by first
pressing the configuration button, and then pressing the operator alarm

button. The information screen will show the curmment status of the operator
alarms.

ERGTH OFF

There are four buttons fo the left and right of the home display screen. Each
button relates to the alarm to which it is pointing.

In addition, each bufton also operates as a toggle switch. If the alarm to be set
is OFF, pressing the bution will turn the alarm ON. If the alarm o be setis OM,
pressing the button will tum the alarm OFF.

There are several operator alarms available. When operator alarms are set,
the orange alarm will appear. An example is shown below:

)
=
E
o,
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OPERATOR PROGRAMMABLE ALARMS

Setting Minimum Boom Angle Alarm
1. Maove the boom to the desired minimum angle, in this example, 578 °.
2. Press the bution pointing to the MIM ANGLE OFF.

3. The display will show the desired minimum angle, in this example 57.9 °.

LENGIH LR

4_ Pressing the MIN ANGLE button again, will cancel the alarm, and the display will
read: MIN ANGLE OFF.

Setting Maximum Boom Angle Alarm

1. Move the boom to the desired maximum angle, in this example, 61.4 °.
2. Press the button pointing to the MAX ANGLE OFF.

3. The display will show the desired maximum angle, in this example 81.4 °,

Hoax |L=kiiTH UPFF

4. Pressing the MAX ANGLE button again, will cancel the alam, and the display wilf
read: MAX ANGLE OFF.

GREER INSIGHT Cperating Mamal i WAEESDE10 04
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OPERATOR PROGRAMMABLE ALARMS

Setting the Minimum and Maximum Boom Angle Alarm

If the boom travels past the given boom angle, length, height, or swing point, the
operator alarms will be triggered. This will result in the red indicators Aluminating,
followed by an intermittent tone. The display will show a warning message
similar to the display shown below:

GREER INSIGHT Operating Marai 18 WEES0E10 041
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OPERATOR PROGRAMMABLE ALARMS

Setting the Maximum Boom Length Alarm

1. Move the boom to the desired maximum length, in this example, 332 °.
2. Press the button pointing to the MAX LENGTH OFF.

3. The display will show the desired maximum length, in this example 332 =.

4. Pressing the MAY, LENGTH button again. will cancel the alarm, and the display
will read: MIM ANGLE OFF.

Setting Maximum Tip Height Alarm

1. Move the boom to the desired maximum height, in this example, 42.2 °.

2. Press the button pointing to the MAX HEIGHT OFF.
3. The display will show the desired maximum height, in this example 42.2 =,

M8y HEICHT 42.2

4. Pressing the MAX HEIGHT button again, will cancel the alarm, and the display
will read: MAX, HEIGHT OFF.

GREER INSIGHT Operating Marai 13 WEES0E10 041

- 144 -



Elliott Equipment Co. LMI SETUP & OPERATOR’S MANUAL

OPERATOR PROGRAMMABLE ALARMS

Setting the Swing and Work Area Alarms

Access to the operator alarms from the main working screen is gained by
pressing the configuration button, and subsequently pressing the
operator alarm @ button twice. By deing so, the display will show the current
status of the swing and work area alarms.

The lower buttons of the display correspond to the alamms displayed. [If the alam to
be set is OFF, pressing the corresponding button will tum the alarm OM. If the alarm
is DM, pressing the comesponding bution once again will tum the alarm OFF.

When the operator alarms have been set, the operator alarm icon will appear next
to the comesponding pictograph as shown below.

Note: Prezs the operator alarm bufton in order fo cycle through various user
programmable alams. Pregs the home buffon fo return fo the main screen.
Exit may be chozen af any fime.
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OPERATOR PROGRAMMABLE ALARMS

Setting the Swing and Work Area Alarms

To access the swing and work area alarms from the main working screen, press the
operator alarm ¥ button twice.

Oin equipment where the swing sensor is housed in the swing drive, the following
screen will appear. Othenwise, for equipment having the swing sensor housed in a
collector column, this screen will be disregarded.

1. Press the key adjacent to the "S5ET SWING AND/OR WORK AREA ALARMS?"

RESET SHING &

2. Press the key adjacent to the "5ET LEFT AND RIGHT SWING ALARMS?
SET WORKING AREA ALARM?™.

GREER INSIGHT Cperating Mamal WAEESDE10 04
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OPERATOR PROGRAMMABLE ALARMS

Setting the Swing and Work Area Alarms

UWORKING ARC AND EXCLUSION 2ONE Swing alarms define a working anc and an exclusion
e e ARISRRR zone by two set points. The following diagram
3 illustrates the working arc and exclusion zone.

A

A WWCRHILG A3

A left swing alarm is activated when swinging to
Lattmary * the left.

T = Arnght swing alarm is activated when swinging fo

Frl JA1LE MO RF 'y -

J the right.

In this example, the working arc is the smaller

T piece of the pie.
WO RKING ARC AND EXCLUSION ZONE
T e = Aleft swing alarm s activated when swinging to
| SaUeind S the left.

. = Anght swing alarm is activated when swinging io
! the right.

-k Sedng |:
i
= Im this example, the working arc is the larger

P S1E R /-: piece of the pie.

A WARNING!

THE OPERATOR DEFINED SWING ALARM IS A WARNING DEVICE. ALL
CRANE FUNCTIONS REMAIN OPERATIONAL WHEN ENTERING THE
OPERATOR DEFINED EXCLUSION ZONE.

GREER INSIGHT Cperating Mamal g WAEESDE10 04

- 147 -



Elliott Equipment Co. LMI SETUP & OPERATOR’S MANUAL

OPERATOR PROGRAMMABLE ALARMS

Seiting the Left and Right Swing Alarms

Note: In order for the swing alarms fo funclion propery both alarms must be sef. IF
the procedure iz aborfed prior fo seffing both points it will defauwlt fo "OFF"

To set a new swing area, the left and right points must be reset.

1. Press the keys adjacent to "Left Swing™ and "Right Swing.” Doing so, will show
them as "OFF."

2. Mext, rotate the boom to the left swing point and press the key adjacent to the
“Left Swing,” fo set the value.

CUFRENT SWIMG ANGLE 415
Exit

3. Press the key adjacent to NEXT fo continue.

GREER INSIGHT Cperating Mamal a3 WAEESDE10 04
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OPERATOR PROGRAMMABLE ALARMS

Setting the Left and Right Swing Alarms (Continued),

4. Move the boom to the middle of the swing area and press the key
adjacent to "Set.”

5. Press the key adjacent to "Mext”

GREER INSIGHT Cperating Mamal a4 WAEESDE10 04
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OPERATOR PROGRAMMABLE ALARMS

Setting the Left and Right Swing Alarms [Continued},

T. Press the key adjacent to "FINISHED" to complete the routine.

FIRISHED

GREER INSIGHT Cperating Mamal 2= WAEESDE10 04
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OPERATOR PROGRAMMABLE ALARMS

Swing Alarm Condition

If the swing travels past either set point by one degree an alarm condition will
occur. The red overload indicator will ifuminate accompanied by an intermittent
tone. In addition, the display will show the message, "WARNING! RIGHT SWING!®
OR WARNING! LEFT SWING!™. The alarm condition will clear upon swinging back
into the working arc.

Nate: The user sef swing alarm will not result in a function kick-out, (FKO) when
triggered.
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OPERATOR PROGRAMMABLE ALARMS

Setting the Work Area Alarm

This alarm when set, permits the cperator to define an Operating Zone by only two set points. The use of
this method results in an enhanced working area and also clearly defines the Exclusion Zone area. The

following diagram ilfustrates the Operating Zone and the Exclusion Zone.

Cowrater Area Amrm and Oparaling Zonss

Cpafaleg Zors ( Dpersling iZona
Sat Point 2 = [J. ) \J
= == i

\\ £l ﬁ-'ﬁm'"__‘; /_'cf.g
e
s set Point 1
EXCLUSION ZONE -

Dokl ExCLUSION ZONE

The operator defined work area alarmm when set, will define an imaginary vertical plane between two set
points to optimize the working area. When the plane is passed the red waming indicator will be displayed.
the alarm will sound, and the message "Exclusion Zone® will flash as shown below.

& WARNING!

THE ODPERATCOR DEFINED WORK AREA ALARM IS A WARNING DEVICE. ALL FUNCTIONS REMAIN
OPERATIONAL WHEN ENTERING THE OFPERATOR DEFINED EXCLUSION ZONE. “SAFE WORK-
ING DISTANMCE" IS THE TIME IT WOULD TAKE AN OPERATOR TD REACT TO AN ALARM AND FOR
THE MACHINE MOTION TO BE HALTED BEEFORE ENTERING THE EXCLUSION ZONE. IT IS THE
RESPONSIBILITY OF THE OPERATOR TO SET POINTS THAT ENSURE THE CRANE’S BOOM MAIN-
TAINS A SAFE WORKING DISTANCE FROM THE OBSTACLE. AVOID POSITIONING THE BODM IN
THE EXCLUSION ZONE WHEN MOVING TO SET POINTS 1 AND 2. WHEN SELECTING SET FOINTS
1 AND 2 ENSURE THAT THE LOAD WILL MAINTAIN A SAFE DISTANCE FROM THE OBSTACLE. IF
THE CRANE OR DBSTACLE 15 MOVED OR IF A DIFFERENT SIZE LOAD IS LIFTED, THE WORK
AREA ALARM MUST BE RESET.
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OPERATOR PROGRAMMABLE ALARMS
Setting the Work Area Alarm

1. Te acoess the swing and work area alarms from the main working screen the
operator must first press the configuration button.

2. Next press the alarm [ button.

3. Mow press the alarm & button shown.

4. Press the bution adjacent to "SET SWING ANDIOR WORK AREA ALARMS?".

SET SR WIRE AREL ALASMST MEX

RESZT SWING SENSIR ZERDY
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OPERATOR PROGRAMMABLE ALARMS
Setting the Work Area Alarm
To set a new working area, the left and right points must be reset
1. Press the buttons adjacent to "LEFT POINT and "RIGHT POINT"
2. By doing this, the display will show "LEFT POINT OFF", "RIGHT POINT OFF."

3. Rotate the boom to the left point. This will be the point to the left facing the
exciusion zone to be defined.

4. Press the bution adjacent to "LEFT POINT."

5. Rotate the boom to the rnight by raising or retracting the boom, or raising the load
above the obstacle until the right point is reached. Or, rotate the boom to the left
until the right point is reached (this will avoid having to pass through the
exclusion zone). This will be the point to the right facing the exclusion zone to be
defined.

6. Press the button adjacent to "RIGHT POINT."

7. To deactivate the swing alarms, press the operator alarm % button twice.
8. Press the button adjacent to "LEFT POINT and "RIGHT POINT."

8. By doing this, the display will show "LEFT POINT OFF and "RIGHT POINT
OFF”

Nole: In order for #e work alarm fo function propery, both alarms mus! be zet. IF
the procedure iz aborfed prior fo setiing both paintz i will default fo “OFF"
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OPERATOR PROGRAMMABLE ALARMS

Working Area Alarm

If the swing travels past either set point by one degree, an alarm condition will occur.
The red indicator will lluminate followed by an intermittent tone. In addition, the
display will show "MEXCLUSION ZONEN". The alarm condition will clear upon
swinging back into the operating zone. During a swing alarm condition, there is no
fumction kick-out

Zeroing the Swing Sensor

To access the swing and work area alarms from the main working screen, press the
operator alarm @ button twice.

1. Press the "NEXT™ button adjacent to "RESET SWING SENSOR ZERD?".

RESET SWING SEMEOR

2. Ensure the boom is in its rest , (stowed position) and press the button adjacent to
"CONFIRM.® The swing sensor is now zeroed.

GREER INSIGHT Cperating Mamal k1] WAEESDE10 04

- 155 -



Elliott Equipment Co.

LMI SETUP & OPERATOR’S MANUAL

GLOSSARY OF TERMS
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GLOSSARY OF TERMS
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GLOSSARY OF TERMS
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4.4 LMI Calibration and Troubleshooting Manual — Greer INSIGHT

Introduction

The GREER INSIGHT System is designed for use as an aid fo crane operation.

Do not use this system in place of a properly Irained operaior who is knowledgeable in safely guide-
lines, crane capacity information, and the crane manufacturer's specifications.

This manual describes the operation of the GREER INSIGHT, (hereinafter referred io as the system”).
Please read, understand, and follow the contents and insfructions contained within this manual.

LMI CALIBRATION & TROUBLESHOOTING MANUAL
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OVERVIEW AND PREPARATION

The Troubleshooting Manual provides general information and methods for isolating problems that

may afise during operation of the system. Most issues may be comected in the field. However, other
problems may require replacement of parts or the retum of parts to the factory for senvicing. Service
personnel should have previous fraining and experience in the procedure for operation and setup of this
gystem.

A tool kit consisting of wrenches and screwdrivers (flat and Phillips blades) will be required to remove
covers and units for ingpection. In addition, the following may be required:

+  Digital level accurate to 0.1 "
+  150-200 ft. tape measure graduated in 1/10's
*  Dhgital volimeter (may be required).

Low-cost analog meters are not appropriate since the input impedance of these meters may give false
readings. The graphic below provides an outline of the system:

ATE COMPUTER
SWITCH BEEL RS DRUK SAZEMBLY

GREER INSIGHT

SMWING POTENTIOMETER

Imiage 1
System Overview
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COMPUTER UNIT OVERVIEW

The COMPUTER UNIT, shown on the following page, is the center of the system. The computer unit
provides all necessary funchons to read the sensors, control computations, disconnect functions, and
communicate with the display consolefinternal bar graph. The computer unit connects directly to the
crane wiring hamess via a 60-way bulkhead connector. There are no wiring connections or screw
terminals within the unit.

Alzo contained within the unit, are two hydraulic pressure transducers whose funclion is to sense
pressure within the boom hoist cylinder.

The sensors and the computer are factory pre-calibrated as a unit and, as such, may not be separately
replaced in the field.

GREER INSIGHT CEN Calbrulion
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COMPUTER UNIT LAYOUT

Note: Due to differences in compufer wii configurafions, the locations of various board
componenis may vary.

ﬁﬁL@mgﬁ’*‘ﬂ@

oo f

no =]

e o]
J o hn B
T
T i n

=

-ﬁ

=L
&
g=

&

a

0 el Ty u

:: D-E-u. ah unBES]

v = Ciligdl @ 0 o

F u; [ e Ok Rl
B2 SR, g

| ] e —

2 ofBs © éll:,l MUME En A

L Ll A TN

| DDA %ﬁfﬁa fJ QoL %
- Doz Sa 5400 %aﬁaﬁaﬁ 3

HEA0g D:l'-“‘llll n EHEE-I COARMIY, IRC.,

Greer MGE500 Blade Style Computer

)

ihEg
Y
.l'llln"l -'llf"

I .'fllf/.l"
g

1]
. I =1 o
E SRR i
¥ i
=
5, k] [ P

Image 3
Greer MGES00 Metri-Pack Style Computer
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COMPUTER INTERNAL STATUS INDICATORS

The computer unit contains 9 indicators that provide an aid to checking presence of power supply
voltages and communications between the computer and display console. There are 6 power indicators
(D8, D10, D11, D13, D14, AND D17), and three communications indicators (D7, D3, and D12). All
indicators are bright green light emiting dicdes, (LEDYs). A missing or dimly Iif indicator, with the excep-
tion of the communicatons indicator may indicate a power supply problem.

Note: Different modes and operations may aifect the LEDYs. These instances are outlined below.
1. Nomal Cperation - All LED's will be lit, with the COMM indicator puising.
2. Power up Self Test Mode - All LED's will be Iit, with the exceplion of the COMM indicator.

3. Program Mode - All LED's will be lit, with the exception of the TSTD, with the COMM
indicator pulsing.

4_ |f there are any other instances not listed above, it may be necessary o replace the computer unit.

Note: If more than one fault is present, the most serious faull will appear first, and therefore must be
resolved first. When the first fawlt is corrected, ofher existing faulis may be displayed. and must be
resaived one at 8 time uniil no further faulf codes are lisfed. Fault messages must be reported fo the
Service Represeniafive including any noticeable damage encountered during system installation or
routine checks. Please refer fo Routine Checks and Mainfenance in this manual.

LED indicator Function
D7 Communication Indicator TSTOD
DB Battery Power_POS
D9 Communication Indicator TST1
D10 +J/P
D11 +H0W
D12 COMM (Communication Indicator)
D13 +V2
D14 +50A,
D17 +3IV3

GREER INSIGHT CEN Calbrulion
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THE COMM INDICATOR

The COMM indicator provides an indication of the success of communication with the display console,
and of the running state of the computer program. Carefully observe the COMM indicator and the dis-
play con=ole at power up and through seli-test; then, use the following chart to help decide the course
of action.

COMM INDICATO A Indlsaklons ot Pavwer QN ACTION

“ra g noment <he power is 3ppisd, the Thi rir pfEr 5 157 Far ving
SOl Wit catas do qetil Lnirate. Curiag erd Check steras irdicetors.
after the aslf dert 2erinn 0° & sennrds, -0F

Try torazet tha syster by posearning &= snd on
CONMinn cates mnarnT

agair Lster tohe compute- far s relavs to
slick 1717 sLageszhl, rap acs the carziar,

AL L el posen s g poles, e ST W This ia =77 nermel aseratinr of ++r
i s Nasl briel ¢, hen swilzles o, Alley ¢ | 500mur catin 1 betawsen -he comaibes aon
2z secords, te COME indicators = to flash | & AMAY 20 TRD R

At afas rate 31 FRver fhnz
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COMPUTER UNIT REPLACEABLE PART

The computer unit contains a standard 10 AMP replaceable fuse, which protects the funciion kickout
circuit and relay contacts. The fuse, identified as FUS1 on the computer board, may be replaced in the
event system emor codes indicate the function kickout power feed iz migsing or, if it has been estab-
lished that the crane circuit breaker is closed, and power from the crane is present.
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SYSTEM SELF-TEST

When the power is tumed on, the computer and operator's display console perform

a zelf-test, which verifies that the computer, display console, cables, and all remote
sensors are working property.  During the seff test the display will show the expected
crane modelload chart number and units of measurement.

CH# T1070050

Sysren el - resr in prograss

Length * meater

Laoaed : kg.aik

Image 4
System Self Test

The dizplay will pause with the message shown below:

READ FURDERSTAND THE FOLLOWTHS.

CIMY FARUAL, REMEAAMEI 3305

05118 RIGULATIOMS, CPTRATIAS HANLAL

FRESS TO CONTIHUL =

Image 5
OSHA Screen
Pressing the button adjacent to the prompt *PRESS TO CONTINUE" will advance
the screen.
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DISPLAY PROBLEMS

To =olve problems using display indications, carefully obaerve the display at “power on™and through
self-test. Use the chart below to help decide the course of action.

Problem Action
There are no display indications in any of the Please refer to the section tiled “Computer
windows when power is tumed on. "No Communi- | Internal Status Indicators.”
cations” or another MESSAJE ApPEars.
The display unit does not cycle through the self Replace the display unit.
test The data in the display windows appear
jumbled, with missing segments.
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“NO FAULT CODE” PROELEMS

This section addresses problems which may not be reported by the computer fault code system.

ANTI TWO-BLOCK ALARM (AZ2B)

PROBLEM:

* The anti two-block alarm is continuousty ON. Operating the switch at the boom head does not
deactivate the alarm.

This problem suggests an open circuit between the computer A2B input and the A2B switch(es), or an
open circuit between the computer AZB feed and the A2ZB switch(es).

1. Check extension reel-off cable for damage.

2. Make sure that the Two-Block switches are commectly connected.
3. Check the slipring and wiring inside the extension reel.

4 Check the signal cable from the extension resl to the computer.
5. Check connectors.

PROBLEM:

* The anti two-block alarm is confinuousty OFF (=afe). Opening the switch at the boom head,
by lifting the A28 weight does not activate the alarm.

This probiem suggests a short circuit between the computer A28 input and the computer AZB feed
somewhere between the computer and the A2B switch{es).

1. Check extension reel-off cable for damage.

2. Make sure that the two-block switches are comectly connected.
3. Check the slipring and wiring inside the extension reel.

4. Check the signal cable from the reel to the computer.

5. Check connectors.
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DISPLAYED LOAD OR RADIUS ERRORS

This section gives direction to fault diagnosis of load and radius emrors as displayed on the console.
Load or radius ermors may give rise to early or late tripping of overioad alamms. Accuracy of load, radius,
length, and angle iz determined by the comect installation and maintenance of the system sensors. Ac-
curacy of load measurements are govemed by the radius accuracy, and the extension, angle, and pres-
sure sensors. Accuracy of radius measurements (unioaded) are govemed by the extension and angle
sensors. Before continuing, make sure there are no system faults.

CHECK BOOM EXTENSION
First check that the boom is fully retracted.

1. Check that the extension reel-off cable is comectly layered as a single layer across the extension
reel surface. Any stacking of the cable will cause extension ermors caugsing the system to excesd the
0.5 fi. tolerance allowed by the computer for boom mode selection. If the reel-off cable is stacking
on the reel, see CHECKING THE REEL-OFF CABLE LAYERING SECTION in this manual.

2. Check the zero of the extension sensor at the fully retracted boom position. Enter the Calibration
Mode and use the *ZERO" command. Select sensor Mo. 2 to view the extension value in feet. The
value of extension must be between 0.2 and +0.2, with the boom fully retracted. If the extension
value iz incommect, follow the EXTENSION SENSOR SETUP procedure outfined in the Calibration
Section of this manual.

3. Fully telescope the boom and check that the displayed boom length value matches the maximum
length of the boom. If the length value is incomect, follow the EXTENSION SPAN procedure located
in the Calibraion Section of this manual.

CHECK MAIN BOOM RADIUS
1. Fully retract the boom and make sure that the crane configuration is comectly set up.

Note: The required accuracy of laped radivs measuremenis is within 0.1 feet.  When faking radius mea-
swements always use a good qguality fape that does nof stretch. The fape should be graduated in feef
and fenths of a fool. Always measure between the swing center of the crane and hook line, using a
single part of ine with the crane centered over front, (rough ferrain), or cerfered over rear, (iruck
crana).

2. Boom up to about 45° and measure the radius. The measured radius must match the displayed
radius within +/- 0_2 fi. If it does not match, continue to the “CHECK BOOM ANGLE" procedure. If it
does match, continue to “CHECK PRESSURE SENSORS®

3. Boom up to a high angle (at least 70°) and measure the angle with the inclinometer. Check
that the dizplayed angle matches the incinometer reading within 0.2°. If the displayed angle
iz incomect, follow the angle span calibration procedure located in the Calibration Section
of this manual.
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CHECK PRESSURE SENSORS

The Pressure sensing system is pre-calibrated, and as such, pressure sensors
may not be individually replaced. Any problems with these sensors will necessitate
changing the entire computer unit.

1. Boom down until the boom hoist cylinder is fully retracted and on its stop.

2. Loosen the hydraulic connections to the pressure sensors to verify zem pres-
sure is present.

3. Enter the CALIBRATION MODE and use the "PRESSURE MOMNITOR® com-
mand to view both sensor pressures and neft pressure.

4. Check that the PRESSURE values of both sensors are between -75 and + 75
PSl. If not, replace the computer umnit.

5. Check that the NETT pressure is between -35 and +35 P51 if not, replace the
computer unit.

Renu Lp 14 “ressu-e Monilos

FeEnu Low Liit

Image &
Pressure Monibor
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PRESSURE SENSORS

There are two pressure sensors installed as part of the Insight System. The sensors are mounted
within the computer unit and elecirically connected to the computer board. One is connected to the
PISTON =side of the boom hoist cylinder via a flexible hose; while the other is connected to the ROD
side of the boom hoist cyfinder via a flexible hose. Both hoses are protected by velocity fuses within the
boom hoist cylinder valve block on the end of the cylinden(s).

The pressure sensor, located on the piston side, is subject to the hydraulic pressure needed to support
the weight of the boom, any attachments, and the load. The rod side sensor monitors the pressure
necessary to control the down moticn of the boom. The computer unit uses this information (along with
other sensors such as extension, length, and angle), to compute the weight of the suspended load. The
maximum continuous working pressure for these devices is 250 bar (3625 PSI).

A WARNING!

THE PRESSURE SENSORS ARE FACTORY PRE-CALIBRATED, AND ARE PROVIDED AS
A COMPONENT OF THE COMPUTER UNIT. REMOVAL OR REPLACEMENT OF THESE
DEVICES FROM THE COMPUTER UNIT INVALIDATES THE WARRANTY AND WILL AD-
VERSELY AFFECT THE PRESSURE CAL IBRATION.

GREER INSIGHT CEN Calbrulion
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REPLACING THE COMPUTER UNIT

COMPUTER REMOVAL

1. Boom down all of the way so that the boom hoist cylinder is fully retracted, or the boom s firmly in
the boom rest.

2. Disconnect hydraulic connections at the computer unit
3. Note which hose iz connected to the piston and rod pressure poris.
4. Disconnect both electrical connectors at the computer unit

5. Remove the hardware mounting the computer to the cab wall.

.& WARNING!

THE HYDRAULIC HOSES CONNECT DIRECTLY TO THE BOOM HOIST CYLINDER. DO
NOT OPERATE THE CRANE UNLESS THE COMPUTER HAS BEEN PROPERLY
REPLACED, OR THE HYDRAULIC CONNECTIONS ARE PROPERLY CAPPED.

COMPUTER INSTALLATION

1. Secure the computer unit to the cab wall with the mounting hardware.
2. Ensure that the electrical connections are facing dowrmvard.

3. Remove two protecive covers from the electrical bulkhead connector.
4. Connect the electrical connectors.

3. Remove the protective caps from the hydraulic ports.

6. Connect the base-side pressure hose to the piston pressure port.

7. Connect the rod-side pressure hose to the rod pressure port.
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DISPLAY CONSOLE OVERVIEW

The operator's display console (Image 7) allows the user to see the crane values
and crane configuration selection. The display also provides calibration funchons
used for testing and fault diagnosis.

Fenu Jg

FEml DaTwl

Image T
Operator’s Display Console

CHECKING THE DISPLAY CONSOLE

It is important to note that the operator's display console may become damaged.
The damage iz not always apparent. To help idenfify subtle faults that are some-
times difficult to find, please review the possible causes listed throughout this sec-
tion.

VIEWING THE DISPLAY

The dizplay may be repositioned to reduce reflections on gimbal bracket mounted
models only.
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UNRESPONSIVE BUTTONS

Please replace any display with wom buttons. Note that all button options are not availabie for use at
all imes. Refer to OPERATOR's DISPLAY CONSOLE - REMOVAL AND INSTALLATION.

CONNECTORS

There are four 6-pin Deutsch connector plugs located on the rear of the Greer Insight. The connector
plugs are plugged into ports C and B illustrated below.

Plug C Plug B

CHHIL = o SMMLIGERPIT  OHIL e, OLONGR g

S (R TT) e :'IIHITH.D-II'P'-'T )
gl]:_.n MANLLEINT  DAMIH —ql] TN AT g

GAHY H

M BATTERY il u; W GRIUGD  BATTETE -:@ﬂ;'cmm
™ GRS T i
‘ ToPort G Ta Port @ t _
image 8
Deutsch Connector Plug
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HORMN

Enzure the hom is connected to the wiring hamess via the two pin Deutsch connector shown below.

Two-Pin Deutsch Connector

MOISTURE

The DISPLAY CONSOLE conforms to IPET in protection against dust and water.

REPLACING THE DISPLAY CONSOLE
REMOVAL

1. Disconnect the electrical cable from the electrical connector on the rear of the operator's
dizplay console.

2. Remove the knob on each side of the console, and retain for future use.

3. Now, remove the display console from the bracket in the cab.

INSTALLATION

1. Put the cperator's digplay console on the bracket located in the cab by positioning it be-
tween the bracket legs.

2. Next, insert and tighten the knob on each side of the console.

3. Connect the electrical cable to the electnical connector on the rear of the console.
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ENTERING THE CALIBRATION MODE

Note: The Greer Insight display is designed for use as an aid fo crane operation. Use this sysfem with
an aperator who is properly frained in Safely Guidelines, crane capacily information, and the crane
manufacturer’s specifications.

REASONS TO CALIBRATE

When the computer is new, it is necessary to set “Zero” and “Span” points. In order to do this, the sys-
tern must be put into a "Calibration™ mode and the “Zeno” and "Span® settings must be entered.

TOOLS NEEDED:
* Digital level accurate to 0.1 °
+ 150 - 200 ft tape measure graduated in tenths.

*  Dhgital volimeter

PRE-REQUISITES FOR CALIBRATION

Note: The steps listed below, must be followed fo ensure proper Calibration of the Insight unié. The
acival crane seiup must be reflected on the display. Please check the Greer insight Operafor's
manual for proper setfup of the display wrii.

*  The unit must be properly et up on level ground as per the crane manufacturer's specifications.

*  Maximum boom height will be needed. Therefore, it iz necessary that the area be clear of
overhead obstructions.

+ Al options such as jibs, fies, and auxiliary heads must be configured in the computer.
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CALIERATION STEPS

1. To enter Calibration mode, the display must be in *"Normal Operafing”
mode as shown below.

10
Entering Calibration Mode

2. Press and hold the Information key as well as the Alam key
simultaneously until the display prompis for the comect key sequence.

3. Enter Calibration key sequence, somelimes refermred to as the
Security Code within 5 seconds._ (1) Upper Left | (2) Lower Right,
{3) Lower Left, then (4) Upper Right. This sequence must be
completed within 5 seconds or the system will revert back to the
“Normal Operating” mode.

(3
{z)
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USING CALIBRATION MENUS

When the key sequence has been
entered, the display will present a
menu gcreen as shown in Image 12.
The primary menu items used to
calibrate the system are:

+ 02 Zero Sensors
+ (03 Span Sensors

* D4 Swing Potentiometer

Menu tems can be found by pressing
the menu up or menu down butions.
To select an item, press the key adja-
cent to the menu listing as shown in
the example.

Note: The boom must be completely collapsed in order for the zero point fo be accurate on the
display.
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USING CALIERATION MENUS (CONTINUED),

The only calibration required is to communicate fo the computer where the point zero point is for the
Boom Extension Function (Sensor #2), and Boom Angle Funciion (Sensor #3).

The system is also equipped with a Swing Potentiometer which is designed to track the movement of
the turred in relation to the chassis. Setup of this function is performed using Menu #4, Swing Potenti-
ometer.

A value must be given to the boom extension, and boom angle funclions in order for the Span of the
function {or the futhermost point) to calculate to.  These numbers are determined by using a digital
level on the Boom Angle, and a tape measurement of the Boom Length for Span, (Ses Below).

Retractad Boom

1---!--;

i
I
I-I.L.I-.-
|
|-

Exlendad Boom Length -

Extended Length — Retracted Length = Span

Image 13
Extended Length - Retracted Length = Span
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CALIBRATING EXTENSION ZERO (“07)

1. Position crane boom into the fully
refracted position, and set boom angle
to “0.0" while using a digital level.

2. Remove the cover from the reelfing
drum exposing the sensor plate, and
locate the extension sensor.

3. Rotate the extension sensor gear
clockwise until the clutch drags! clicks,
then rotate the gear counterclockwise
142 tum.

4. The voltage reading between the blue
wire (Oi-) and the white wire (Ext.
Signal) on the terminal block should
measure about 25 to 35 volis.
Rotate the gear to attain proper

voitage reading.

Note: This voltage signal is used fo
indicate a problem.  For example,
if the ATE cable should break and
the sensor suddenly hits the zero
voltage position, then the clufch
would prevent damage fo the
sensor potenbiometfer.

With the boom fully refracted and the umit
in calibration, please do the following:

Frirrabar
Gonm-

Full brasHcl dannwas
Claereags nom dnen gear
Tor acjustivem

Image 14
Reeling Drum Components

Retracted Boom Length

5. Pressa the Menu Up button until 02 Zero Sensors is reached.

6. Press the upper nght button one ime and the screen should appear as the screen above.

7. Pressing the button adjacent to the “Zero No. 2 =" will cause the system to verify the intentions of
the user with a question, "Calibrate Yes?" pressing the button a second fime will calibrate the zero.

8. The display will then read Zero No. 2 ="0". The refracted boom length will be displayed in the

boom length window.

9. Calibration of Extension is complete.
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ZEROING ANGLE SENSOR [“0™)

Prior to keaving the factory, angle sensors are preset to “0.0° on the Potentiometer. The Potentiometer
has limited travel, and as such, if the potentiometer has been disturbed the “0.0° setiing could be af-
fected and will not span properiy.

If it is determined that the factory setiing has been disturbed, it can be re-established by loogening the
attaching screws and rotating the pot until the desired voltage reading is attained.

Altemnatively, this situation may be avoided by elevating the boom to 0.0 degrees (verified by using
a digital level) then check the voltage between the blue wire (DR-) and the green wire (Angle Output).
The digital voltmeter should indicate between 475 and 500 volts in the comect position.

Attaching Angle Potenriometer
LCrews

Image 13
Zeroing the Angle Sensor
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CALIBRATING EXTENSION ZERO CONCLUSION

1. Verfy that the digital level is reading "0.0"

Note: Pressing the upper right bulion twice will cause ZERO NO. 3 ="to read 0.

2. Thig completes the Zero No. 3 routine. Both the calibration screen and the
boom angle window shoukd read “0°.

3. Press the button adjacent to the *Exit® prompt to move back fo the "02 Zero
Sensors™ menu in preparation for the Spanning routine.

GREER PSSHT DEM Caibrasion
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CALIERATING SPAN OF EXTENSION AND ANGLE

& CAUTION!

THE AREA MUST BE CLEAR OF OVERHEAD OBSTRUCTIONS OR POWER LINES PRIOR
TO BEGINNING THE FOLLOWING OPERATION.

In order for the system to properly calculate the boom length and the boom angle, the “Span Number”

must be entered into the system’s memory. The Span Mumber is easily obtained by following these
aleps:

1. Elevate the boom to 60+ degrees of elevation and read the Angle Span number from the digital
level.

2. Mow, note the angle number from the digital level, and enter it into the computer.

(e
\'\-"{’ A_-
\{ - Place Dightal Level an the Flat Surface
~s, ofthe Boom

Image 17
Calibrating Span of Extension and Angle
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CALIERATING SPAN OF EXTENSION

In order for the system to properly calculate the boom length and the boom angle, the “Span Number”
musi be entered into the system’s memory. The Span Number is easily obtained by following these
steps:

1. Get the extension number by measuring the boom from base foot pin o the center of the head
sheave pin, or by taking measurements from the load the chart. The formula to obtain this value is
shown below:

:* Relrecied Boom >
-
B o
ich
‘.l#d
Ll
-
Extended Boom Length
Extended Length — Retracted Length = Span
image 18
Extended Length - Retracted Length = Span
GREER MSIGHT DEN Calibraion
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CALIBERATING SPAN OF EXTENSION (CONTINUED),

In order to calculaie the Extension
Span, the boom must be elevated
and extended to masimum exten-
sion. By having the digital level in
place, extension and angle span
numbers may be entered by advane-
ing the dizplay screen.

From the main menu screen, press
the menu up button until 3 “Span
Sensors” is reached. Pressing the
upper right button will cause the sys- ==
tem to default to “Span Mo. 2 = X K" 038 h'ham Men

With the boom fully extended, press the upper rnight key. The system will verify the intentions of the
user with a question, Yes! Calibrate or Mo, Exit/ Abort. Selecting Yes! Calibrate will allow the userto
enter the 03 Span Sensors screen, and enter the angle span number.

CAI IBRATING SPAN OF EXTENSION WHILE USING THE NUMBER ENTRY SCREEN

The 03 Span Sensors Enter
Sensor Span number entry
screen is where all the num-
bers previously collected for
angle and extension span are
entered.

Upper Upper
{Mote: These numbers should  Left Right
always be entered with a i
& i W,
decimal point). L
The lower left keys are used o

select the number needed. The
upper left button is used to

enter the number into the Numbers
brackets allowing the user to toSelect
enter each number one ata Image 20
time. 03 Span Sensors Enter Sensor Span Number

Pressing the upper right key will enter the bracketed number into the system's memory, and set the
span. Once the extension span number is entered, the maximum length of the boom will be shown in
the boom length window.

GREER INSIGHT CEN Calbrulion
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CALIBRATING SWING POTENTIOMETER

When the spanning of the extension and angle are completed, it will be necessary to exit back to the
main calibrafion screen. This may be accomplished by pressing the menu down button until “00 Emor
Codes" is reached. From here, menu up to Menu 4 Swing Potentiometer menu. This menu will allow a
‘0 point to be set on the awing circle, and a direction for the system to track the rotation angle.

The swing must be in the stowed positicn, and the house lock must be engaged to prevent movement.
Inaccuracy in the swing 07 setting may result in loss of load chart for pick and camy.

Pre=sing the upper right hand bution as shown will allow the wuser to enter the “Swing Zero” command.

With the swing locked down as
described, pressing the upper
right button will allow the "0” to
be installed into the computer
memory.

Uipper
wight

Image 21
Swing Zero Command

lsaprr
Righa
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SWING SENSOR SETUP AND CHECKS

The folliowing procedures may be used to check or sefup the SWING SENSOR. Only two setup opera-
tions are required {ZERO and DIRECTION). Unlike other system sensors, the swing sensor requires no
span calibration to operate. Span is automatically calculated by the computer.

CHECKING AND SETTING ZERO

1.

The 0° {zero} angle of the upper structure should be set with the houseock engaged over front for
all types of cranes.

Before continuing, ensure that the upper structure is positioned over FRONT and the house-lock is
engaged.

Enter the CALIBRATION MODE at the display console. (Refer to Calibration Mode Entry).

. Select Command 07, SWING SENSOR. Check that the angle value dizplayed is between -0 5% and

+ 0.5°. If not, reset the zero by pressing the zero key.

CHECKING AND SETTING DIRECTION

. Enter the CALIBRATION MODE at the display console.(Refer to Calibration Mode Enfry).

Select Command 04, SWING SENSOR.

Remove the house-lock and swing to the night:

. Check that the angle value displayed increases from zemo. If not, the displayed value will

immediately jump to over 350" and continue counting down as the crane upper is swung to the
right.

If this is the case, press the direction key to reverse the calibrated direction of the sensor.

GREER INSIGHT CEN Calbrulion
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AFTER THE CALIERATION ROUTINE

When the calibrafion routine is complete, it iz a good practice to thoroughty test the unit to ensure the
radius on the unit is accurate to within £ .5 of a fool. In order to perform load testing, a known weight
is necessary, and testing should be performed at two or three different boom angles, as well as exten-
sions. The load must be within = 10% when festing. If there iz a discrepancy, the calibration should be
re-checked for accuracy.

GREER PSSHT DEM Caibrasion
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EXTENSION REEL OVERVIEW

The primary operation of the EXTENSION REEL is to measure the extension of the telescoping
sections of the main boom. The extension reel also includes an angle sensor to measure the main
boom angle, and an electrical slip-ring which fransfers the two-bbock signal from the extension reel
cable to the system computer.

The extension reel is designed to provide a very accurate measurement of extension and angle. Itis

important that the setup and maintenance of these devices be properly camied out as per the proce-
dures contained within this manual. Incomect maintenance will result in gystem calculation emors.

=i Cabe
Lo ZT
by

i=hant | lasrp ate H
Ao by
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| Tannector

Liteqzion deel
Spline

Lty
Bazeplate

tilip- 141
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Catle Siland
Si-gle Layer
FZol 27 Zacle
Image 22
Extension Reel Cut-Away
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CHECKING THE REEL-OFF CABLE LAYERING

The extension reel is designed to provide accurate measurement of boom extension when
the REEL-OFF CABLE forms a single flat layer across the surface of the extension reel as the boom is
telescoped in and out. Any stacking of the cable will cause extension emors as the boom refracts.

1. Telescope the boom fully out and then fully in.

2. Check that the reel-off cable forms a flat single layer across the surface of the extension reel, with
each successive tum of cable laying next to the last.

Note: If any noticeable stacking or build up of the cable occurs, verify that the first cable guide af the

top of the boom roof section is corectly aligned with the owlside edge of the extension reel. Clean the
reel-off cable and lubricate it with a siicone oil, as shown in Image 23 below.

Rocam Rocst

bcetiaon
| ‘
[ - e
; — ]
/
Tirsl Cubale Sunde
Reel-Otf Cable
Clside Codpe of
Reel
2 ]
Extension Reel Viewed from Above
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SENSOR BEASEPLATE ASSEMBLY

The SENS0R BASEPLATE ASSEMBLY supports both the extension and angle sensors and provides
interconnection between the sensors, the two-block switch signal to the slip-ring, and the signal cable to

the system computer.

Elecirical or mechanical failure of either the angle sensor or the extension sensor potentiometers may
not be field-repaired, since the angle senszor pendulum is factory set on the potentiometer shaft, and the
extension potentiometer gear contains a protection clutch which is difficult to replace in the field. In the
event of failure of either of these items the entire sensor baseplate assembly must be replaced.

The terminal block (TB1), mounted on the assembly, provides wiring connection for all internal paris
of the extension reel and the signal cable connecting the reel to the system computer. Most electrical
diagnoses of the boom sensors may be made at this terminal block.

Argle Sesol

=t I ot g

Dolan &gt Sraw

Lxbenz ar Seagor

“rtertinmeter

Zesre & Clutch

Argle Sersoa

“=nclurm

= Lot ] ol Ty

ot aeer
| Temirzl Rlack TR |
Image 24
Sensor Baseplate Assembly
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ANTI TWO-BLOCK FUNCTION OVERVIEW

This section describes fault diagnoses of the anti two-block, {AZ2B) detection circuit. The computer sup-
plies a protected positive feed to the A2B switches at the boomifib head via the extension reel signal
cable, slip-ring, and extension reel-off cable. With the A2B weight hanging freely on the switch{es), the
switch contact is closed and the signal retum to the computer is high {625 volts). When the weight is
lifted by the hook block, the switch contact is opened, and the computer will sense a low signal input {0
voltz) from the A2B signal retumn.

Since the computer checks the protected feed voltage internally, the system is capable of detecting a
short circuit of the feed (or the A2B signal retum when the switch is closed) to the crane chassis.

The A2B detection circuit iz probably the most susceptible part of the system, since it is camied through
s0 many of the system components. Often, most problems with this circuit may be identified through

inspection of cables, switches, and the extension reel. Damage to these parts may result in continuous
or intermittent AZB alarme.

CHECKING THE EXTENSION REEL-OFF CABLE

The outer braid of the cable camies the anti two-block feed to the switches. If the cable sheath is
damaged, this may cause a short circuit to the boom/chassis. If this is the case, a fault code of °B 8"
will be indicated. The same fault code will be indicated if the AZB switch is closed and the inner core of
the cable is =horted to chassis at zome point in the wiring.

1. Carefully inspect the reel-off cable for wear.

2. Check for signz of damage to the outer sheath of the cable.

3. Check for any signs of severe "kKinking” or crushing of the cable.

GREER PSSHT DEM Caibrasion
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CHECKING THE ANTI TWO-BELOCK CIRCUIT
Before continuing, ensure that connectors are comectly connected to the A2B switches at the boom
headjib.
1. Remove the extension reel cover.
2. Disconnect the slip-ring arm from the plug by pulling it away from the center of the reel.
3. Close the A2B switch at the boom head by suspending the weight from it or pulling on the chain.
4. Measure the resistance between TB2-1 & TB2-2 terminal connections on the sensor am.

5. With the A2B switch closed, the resistance should be less than 300 chms. If not, this suggests that
the reel-off cable, A28 switch, or one of the boom head connectors has an open circuit.

6. Open the AZB awitch at the boom head by lifting the weight.
7. Measure the resisiance between TB2-1 & TB2-2 terminal connections on the sensor arm.

8. With the A2B switch open, the resistance should be greater than 10,000 ohms. If not, this suggesis
that the reel-off cable, AZB switch, or one of the boom head connectors has a short cireuit.

T TE2-1

O T I

: TE2-2

Sensor Assembly Wiring and Slip-Ring
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SWING SENSOR OVERVIEW

The SWING SEN30OR measures the angle of the upper structure of the crane relalive to its camier. This
angle is then used to select capacity charts and operator swing alarms and working area alarms. In
the event that the swing sensor fails, the computer will be unable to select a valid capacity chart. For
fault diagnosis, the swing sensor may be accessed by removing the cover of the collector at the cranes
swing center. See Image 26 below. For swing sensor replacement procedures, consult factory
service.

WGt COMFLTER LIMNIT
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Image 26
Swing Sensor Schematic
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CHECKING THE SWING SENSOR DRIVE VOLTAGE

1. Remove the collector ring cover to expoge the awing sensor.

2. With the system power tumed on, measure the voltage between terminal one of the swing sensor
and crane ground. The voltage should be between 4.4 and 4.8 volis.

3. Measure the voltage between terminal 3 of the swing sensor and crane ground. The voltage should
b2 between 0.2 and 0.5 volts.

‘oltages outgide of those shown in steps 2 and 3 indicate a problem with the swing sensor or cabling
connections. If voltages are incomect, proceed to the following section.

CHECKING THE SWING SENSOR OUTPUT VOLTAGE
1. Remove the collector ring cover to expose the swing senzor.

2. With the system power fumed on, measure the voitage between terminal two of the swing sensor
and crane ground. The voltage should be bebtween 0.2 and 4.8 volis.

3. Measure the voltage betwesn terminal four of the swing sensor and crane ground. The voltage
should be between 0.2 and 4.8 volts.

‘Voltages outside of those shown in Steps 2 and 3 indicate a problem with the swing sensor or cabling
connections. If voltages are incomect, proceed to the following sechon.

CHECKING THE SWING SENSOR RESISTANCE
1. Disconnect the connector (behind the collector ring).

2. Measure the resistance between pins C and D of the connector on the swing sensor side. The re-
sistance should be between 2200 and 2800 ohms.

3. Measure the resistance between ping A and B of the connector on the swing sensor side. The resis-
tance should be betwesn 1800 and 2300 ohms._

Note: Resistances outside of those shown in Sfeps 2 and 3 indicate a problem with the swing sensor
or associated cable connections. If resistances are incomect, replace the swing sensor and ifs cable.

GREER INSIGHT CEN Calbrulion
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ERROR REPORTING AND ERROR CODES

System emor codes provide ways to locate and assess problems within the
Inzight system. Each fime the aystem is fumed on, it goes through a self-testing
process lasting approximately 6 seconds. This process automatically detects
most errors in the system. Many fault conditions are detected without a system
self-test.

Emors detected in the system during the self-test, are indicated on the display

console in the following ways:

= "WARNING SYSTEM FAULT!Y will be displayed at the bottom of the text
window._

Emor codes may be displayed on the console. To view the codes, press and hold
the (i) bution as shown below.

Image
00 Emror Codes
There are four groups of ERROR CODES: A B.C & D. The funchion of these groups
and a complete listing of each code iz provided on the following pages.
Mote: It is important fo always investigale Errors in the "B and “C" groups
before continuing with “A" and “D° group emors.
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GROUP “A” FAULT CODES

Nole: Group A" fault codes represent faults defected for analog sensors. Check and repair
“B" and “C" group faults before proceeding with group “A” fault finding sensors.

The following chart detsils the available codes in the left column and the actions to take
in the right column.

FALLT Swdnny Bearnnii Exdagian T4 Tdx 0 ACTION

CODE Scnsor Ingle Sensor Rad Pizlon

Serrz Piessure | Presgure

Lifv]i] Mo Fault Found Hone

a1 X Raplce Compler

agz X

Q03 x X

0dd .3 Refer to the Extension Calibraton

Instructionz in this manual

Qo5 " Please refer ta the Angle Sensor Sectlon
it the Calibration Section of thiz manual

012 X X Plaase refer to the Extension, Angle, and
Extension Reel in the Galibration
Section of this manual

016 x Flease refer to the " Calibrating Swing
Fotentlamseter” Sectlon of this imanual
Table 1
Group A Fault Codes
GREES INSGHT GEM Celibradon
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GROUP “B" FAULT CODES

Nofe: Group “B” fault codes represent faulls defected for internal analog functions and power
feeds which go fo the funclion kickout and amnti-two block swilches.

The following chart details the available codes in the left column and the actions to take
in the: right column.

FAULT | FK& b2E Dlsplay | ADCZ | &DSA ASTION
COOE Poussar Faamr ZnnRala Intrrnal Irdernal
Faped Framr Faili Fridt
LhE -] A Check Crone Slrcult Breakers.
Table 2
Group B Fault Codes
GROUP “C” FAULT CODES

Note: Group “C”" fault codes represent faults defected for infernal computer memories.

The following chart details the available codes in the left column and the actions to take in the right
column.

FRULT | @edd | GCiese 8N By | Pregrom ACTIGH
CODE |EEFROM| Cala Diaka
(L] He  Fault Found Hona
Oa x Erasa Crane Cata
1] X Aeplace SComputer
Table 3

Group C Fault Codes
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GROUP “D” FAULT CODES

Note: Group D fault codes represent faulls defected for capacity and chart selection.

The following chart details the available codes in the left column and the actions to take in the night
column.

=
FALLT | WRONG |WRONG CHART AGTICON

CODE | SWING | BOOM HQT
AREA (LEMGTH FOUND

0 Ma Fault Feund HNOHE

oo X Resalect GRANE SETUP.
Check other sensor faults first

ooz X Boom length is out of range for selected chart

Chechk crane setup, boom length and extension

oo X b Re-==elect CRANE SETUR.
Check other sensor faults first

oo A Swing 1o correct working area to sadect chart,

Check swing sensor 2er positicen,

o0s X A Swing te correct working area to select chart.
CHack sWing Sensor 2are pasitien.

¢l 7] i X Re-sglect CRAME SETLF.
Chech other san=sor faults first

onT X X X Re-select CRANE SETUR.
Check other sensor faults first

Table 4
Group D Fault Codes

GREER INSIGHT CEN Calbrulion
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4.5 Radio Remote Controls — Omnex Operator’s Manual
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Safety Precautions

READ ALL INSTRUCTIONS

CAUTION: Changes or modifications not expressly approved by the party responsible for compliance could void the
user's authority to operate the equipment

Failure to follow the SAFETY PRECAUTIOMS may result in radio equipment failure and senous personal injury
Installation

PROVIDE A SAFETY CUTOFF SWITCH. K maintenance is required, the radio must be disconnected from power

USE PROPER WIRING. Loose or frayed wires can cause system failure, intermitient operation. machine damage, etc.
DO HOT INSTALL 1IN HOT AREAS. This apparatus can be damaged by heat in excess of 158°F (70°C)

Personal Safety

MAKE SURE MACHIMERY AND SURROUMNDING AREA IS CLEAR BEFORE OPERATING. Do not activate the remote
system unless it is safe to do so.

TURM OFF THE RECEIVER POWER BEFORE WORKING OM MACHIMERY. Abways disconnect the remote system
before doing any maintenance to prevent accidental operation of the machine
Care

KEEP DRY. Do not clean the transmitter / receiver under high pressure. i water or other liquids get inside the transmit-
ter battery or receiver compartmment, immediately dry the unit. Remove the case and let the unit air dry

CLEAN THE UNIT AFTER OPERATION. Remove any mud, dirt, concrete, etc. from the unit to prevent clogging of but-
tons, switches, etc. by using a damp cloth.
Maintenance f Welding

DISCONMMNECT THE RADIO RECEIVER BEFORE WELDING on the machine the receiver is connected to. Failure to dis-
connect will result in the destruction of the radio receiver.

DM-FRE2170-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
3
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System Overview

The DRIGA TZ300 / R270 7/ D180/ D160 is a portable, long range, programmable radio remote confrol sys-
tem. Designed as a compact and easy-io-use product, this member of the ORIGA family puts complete con-
trol of your crane where it's needed most, with the operator. It's robust, easy to install and has complete self-
diagmostics. This system can be a simple cable replacement or add ntelligence to make it a total control
package. It's a radio, a PLC and a valve driver all in one.

The ORIGA T2300 ! R2170 ./ D180 / D160 system uses Frequency Hopping Spread Spectrum (FHSS) tech-
nology. FHSS devices concentrate their full power into a very namow signal that randomly hops from fre-
guency o frequency within a designated band. This transmission pattern, along with CRC-18 emor-checking
technigues, enables signals to overcome interference that commonly affects icensed radios.

The R2170 receiver is designed to be powered from a 12WVDC or 24VDC system. The R2170is a radio re-
ceiver that takes commands from an OMMEX wireless transmitier and translates the commands into CANbus
or 485 protocol messages. The R2170 receiver may also be configured as a CANbus bridge.

The D180 Expansion Unit has up to fourteen current-control, PYWM, or voltage outputs, or a combination of
these types.

The D160 Expansion Unit has up to nineteen digital WO channels, four of which may be configured as propor-
fional PWM or voltage owutput signals.

The TZ300 transmitter comes with up to sixieen proportional and sideen digital controls. The T2300 can ac-
commadate up to eight single axis paddles, eight three-position switches and a re-seittable E-Stop. A unigue
ID code is used by each T2300 to ensure that no two systems will conflict on a job site.

Features

= FCC, ISC, CE approved

# License free

= B00 foot range {@ 2.4 GHz

* Compact / weatherproof [ ergonomic

* Simple “wire-and-use” installation

s Resiient In impact and shock IR T

# Available with paddles andior joysticks for propor-
tional control

= Available with an optional pendant cable

& Factory configurable for all custom applications.

T2300 Dimensions and Controls

| . |
| a5 |

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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R2170 Pin Assignments

There are two connectors on the R2170. Conneclor A is Grey, while Connector B is Black. Normally, OMMNEX, will pro-
vide you with the appropriate pre-terminated cables for connection to the R2170. For reference, the pin functions for
both connectors are provided below:

Connector A (Grey) Connector B {Black)
Fin  Function Fin  Function
1 nic 1 Ground
2 nic 2 RS5Z32 TX (for seral configuration menus)
3 Main Ground Connection 3 RS5232 RX {for seral configuration menus}
- Power in to E-Stop Relay (internally fused to 7.54) 4 Ground
5 Ctput of E-Siop Relay 5 CAMN 2 High
[} Positive Battery supply for R2170 Electronics i} CAN 2 Low
7 Grownd 7
8 CAM 1 High B
a CAN 1 Low a
10 Grownd 10
11 R5485 A (for Wired Remotes) 11
12 RS485 B (for Wired Remotes) 12
R
The {Status s GREEM when in nomal rat-
gim : A QMHEX ing :':Elode. g 2
() EsTOR : — The (Link} light flashes GREEN to indicate a signal is
ycaN — 515 being received from an OMMNEX transmitier.
il The (E-Stop) light is RED when the Emergency-Stop
I — . relay is open and GREEN when the relay is closed
(& valid radio link is received by the R2170).
] The (CAM 1) ard (CTAM 2) lights indicate when the
A ] B || respective CAN poris are active.
4.0 -
Dibd-F2 1 TO-0002A www.omnexcontrols.com call ioll free: 1-800-663-B808
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Installing the D160 Expansion Module for T2300-000201

Use the Wiring Diagram and the Connector Diagram below to connect the receiver pins directly to the appropriate
contacts of the machine electronics. D160 Cutput Cables can be provided with every system to simplify the wiring proc-
egs. The \Wire Color column below only applies to the OMNEX Output Cable configuration.  Tips on mouwnting. power
connections and filtering are also provided under Installation Considerations.

Wiring Diagram

—————— Pin-Cutput ‘Wire Colors Functions
D160 Recsivar 2T B7 Faciory Configurable Only
Intemal Wiring 1 gs Faciry Configurable Onfy
_[E-rE@ : B12 - 18 BlackFad TOOL CIRCUIT OM (Momendary Digilal Output)
8 Bi1- 1B WnlesBiack POLE GRAB CLOSE (Momentary Digital Outputy
] (R ) Blueinie ROLE GRAB DPEN (Momentary Digital Outpat)
. i M- BlusBtack AUGER LATCH CLOSE (Momentary Dightal Output)
—m i M- BlackWhite ALMGER LATCH CPEN {Momentary Digital utput)
: i Ao- 14 Green/Black ENGINE SPEED LOW [Momandary Digiai Output)
_raj__naj j = -8 RedWhite HYD. EMABLE {On while any paddie is acihvaled)
F = BE - 12 Crange ENGINE SPEED HIGH [Momentary Digital Outpat)
i I & 1 vimte Unussd
E 1 ms -1 GrecniBiaWhie OVERRIDE {Momenitany Digital Outpu)
Li i B3 -9 Green Unused
L: = . B2 - & RedBiackwnite Umsed
E B WWhttaRed/Eiack Uraised
E | OrangaRed Unused
- 8 AlD - 5 OrangeBiack CONTROL RANGE HIGH {Momentary Digtal Ouipart)
- oA -4 Blusifad TRUCK KiLL [Momsantary Digital Output)
b Ad - 3 WhiteiRed TRUCHK START (Momentary Digital Outpart)
E 1 AR - Z Redizresn Uramsed
[io o | By CxangeiGreen HORM (Momseniary Digial Cutpit)
I
— = A5 BiackWhits/Red Switches tn Power with
N 1 Link
15Amp | [+9V to JOVDC)
]| - Black Croumnd

Cutputs: 18 sofid state, high-side drver cartputs, 5A max. per pin and 7A max per bank, total combined cument 154
Inputs - All cutput pins can be factory configured as nputs. Input pins should be connected to 3 current limiting (fused) source

Connector Pin Assignments D1XX Dimensions
Connectors as seen from under the recelver
Connector A (Srey) Connector B (3lack)
Oulput * upLl T
Dulpl.l: 2 fOulpul B
[ rI:L':I.1Jl.:|l":ll.r5 DL“"E:’rg m
(i}
{npur & "r-Cl it 11
3 B [ L | gt 12
e e 0 o o ¢ @ 0 0 ©° ©
ésig:l1_11‘k 1 & 3 4 & B
=) i 1 ) T
¢ & o o 6 o | ¢ b lpn ] s &
l Loz 18 i
i l."ldlrlrld'ﬁ l !
-LaraLns 7y
i 14 .;,-,_;,_.R'TTM 1
E-Sop Clitpurt Curtput 18
Pariser + I:St:npln I:I_rlp.ﬂg
DM-R2170-00024 wWww.omnexcontrols.com call toll free: 1-800-863-8308
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Installing the D180 Expansion Module for T2300-000201

Use the Winng Diagram and the Connector Diagram below to connect the Expansion medule pins direcily to the ap-
propriate contacts of the machine electronics. D180 Cutput Cables are provided with every system to simplify the wir-
ing process.  The Wire Color column below only applies fo the OMNEX Output Cable configuration. Tips on mounting,
power connections and filtering are also provided under Installation Considerations.

Wiring Diagram
e s s e e Pin-Outpurt Wire Colors Functions
D180 Module i B7 Factory Confiquraiie Cnly
Internal Wiring | :fz . Factory Configuraie Only
= BlackFed Unusad Cutput
I g1 18 Wit Elack Unused Outpud
Y Bmm- BluaiWhite Unused Ouiput
jooAL-® EfueBlack Unised Cutpat
i A2 - 15 Biack\White Unesed Ouiput
------------ AL - 14 GreanBlack Outpat
: il : ! B3 - 13 RedfiWhite :::m
—] ";;;,;’E'"‘-I BE - 12 Drange BOOM UP (Propaicnal PYWM)
— e e I B5 - 11 White BOOM DOWH PN
— B4 - 10 GrevBlackWhis WANCH UP PiArM
Ly -Mindale 5 B3 - 8 Grean WINGH DOWN (Proportional PWM)
= B - & RedBackWhits POLE GRAE LEVELING OUT [Propartional PYWM)
X g7 White/Red/BLack POLE GRAB LEVELING IM (Proportional FWM)
b az-s Orange/ed AUGER COW (Prapartions PYWM)
B MD-5 OEngeBlack ALIGER WV {Proportionzl BN
i An-4 BlyaRed BOOM 1M [Propartional PWM)
AR -3 WhitaiRed BOOM OUT (Propartonsal
— Module 1 1 AR -2 RediGneen BOOM SWING CCW (Proporional PAM)
i _Modulel ] Ny Orange/Green BOOM SWING CW [Proporional FWM)
= A5 BlackWhita/Red
1 Af fed Powey inpat
1SAame | {+5 bo JVDC)
i) P~ Black Gourd
Outpurts: 14 solid state, high-side driver Cumrent Control outputs 5A max. each, total combined curment 154

Special Functions

Paddle controlled cutputs are set to 50% of the full stroke while the CONTROL RANGE [LOW] switch is latched.
The WINCH [UFP, DOWRN] functions are enabled while the WINCH [DISABLE] switch is not latched.

All remote functions except TRUCK [START/KILL] must be enabled by pressing the HORM switch. These functions
must be re-enabled afier 15 seconds of inactvity.

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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Installing the D160 Expansion Module for T2300-000205

Use the Wiring Diagram and the Connector Diagram below to connect the receiver pins directly to the appropriate
contacts of the machine electronics. D160 Cutput Cables can be provided with every system to simplify the wiring proc-
egs. The \Wire Color column below only applies to the OMNEX Output Cable configuration.  Tips on mouwnting. power
connections and filtering are also provided under Installation Considerations.

Wiring Diagram

—————— Pin-Cutput ‘Wire Colors Functions
D160 Recsivar 2T B? Faciory Configurabie Ondy
Intemal Wiring 1 gs Faciry Configurable Onfy
’ 1 B12 - 1o BlackFed WINCH HIGH (Momeantary Dighal Cutput)
B White/Slack ALX WINCH DISABLE {Momentary Digital Output)
] R [ 1 Bluaitmae AR WINCH HIGH {Momentary Digital Output)
- Blus/ELack Spare Down (Momentary Digtal Outpat)
—Eamf o5 BlackiWhize Spare Uip (Momentary Digital Output)
: i Mo 14 GreenBlack ENGINE SPEED LOW {Momentary Digia Cutput)
_raj__naj j = -8 RedWhite HYD. EMABLE {On while any paddie is acihvaled)
F = BE - 12 Crange ENGINE SPEED HIGH [Momentary Digital Outpat)
i I & -1 vnte Unussd
- I Bs - Gresn/BiacuVmis DVERRIDE {Momentany Digita Oulni)
Li i \m-3 Green Unused
L = . B2 - & RedEiackWnite Umsed
E B g -7 WWhite/Red/Biack Uraised
E | OrangaRed Unused
- 8 AlD - 5 OrangeBiack CONTROL RANGE HIGH {Momentary Digtal Ouipart)
- oA -4 Blusifad TRLICK KILL [Mosmientary Digital Output)
b Ad - 3 WhiteiRed TRUCHK START (Momentary Digital Outpart)
E 1 AR - Z Redizresn Urused
[io o | By CxangeiGreen HORM (Momseniary Digial Cutpit)
I
— = A5 BtackWhite/Red Switches to Power with
N 1 Link
15Amp | [+9V to JOVDC)
]| - Black Croumnd

Cutputs: 18 sofid state, high-side drver cartputs, 5A max. per pin and 7A max per bank, total combined cument 154
Inputs - All cutput pins can be factory configured as nputs. Input pins should be connected to 3 current limiting (fused) source

Connector Pin Assignments D1XX Dimensions
Connectors as seen from under the recalver
Connecter A (Zrey) Connector B (3lack)
Oulput * upLl T
Ot 2 fOulpul B
-mrFLSJL?‘:ILrS .3._;1,.3-; &
FCARQLE S ol Fy
Dutput & I'T-C:l.|||1|.r| il
Ji [ L | gt 12
e @ © 4 © o e @ @ @ ° 9
é & i ‘:f 11 1‘2 1 2 3 4 5 B
=) i 1 ) T
¢ & o o 6 o | ¢ b lpn ] s &
l Lo 18 .
i l.’ll;rl'rld i l !
-G !
i 14 .;,-,_;,_.R'TTM 1
E-Etap Clitput Culput 18
Paveer Y E-StapIn Cltpt 1£
DM-RZ170-00024 WWW.OMNExcontrols.com call toll free: 1-800-863-8308

- 208 -



Elliott Equipment Co. OMNEX REMOTE CONTROLS W/LMI DISPLAY MANUAL

Installing the D180 Expansion Module for T2300-000205

Use the Winng Diagram and the Connector Diagram below to connect the Expansion medule pins direcily to the ap-
propriate contacts of the machine electronics. D180 Cutput Cables are provided with every system to simplify the wir-
ing process.  The Wire Color column below only applies fo the OMNEX Output Cable configuration. Tips on mounting,
power connections and filtering are also provided under Installation Considerations.

Wiring Diagram
———— — — Pin-Output Wire Colors Functions
D180 Module i B7 Factory Confiquraiie Cnly
Internal Wiring | :fz . Factory Configuraie Only
= Black/Red Unisad Cutpat
I g1 18 Wit Elack Unused Outpud
Y Bmm- BluaiWhite Unused Ouiput
jo oM -® EiusSiack Unusad Output
j &- BlackiWhie Unused Ouiput
———————————— Al - 14 GreeniSlack Output
i i ! B3 - 13 RediWhite :::m
— ";;;,;‘E'"‘-I BE - 12 Drange ALY WINCH UP (Proportional PAWs)
[ _Module$ N oS White ALISC WINCH DOWN {Proporiona PWM)
— == B4 - 10 CGrRenEackWhite WINCH UP (Proporional PV
Ly -Mindale 5 B3 - 8 Grean WINGH DOWN (Proportional PWM)
= B - 8 RedBackWhits BOOM UP [Propartiona PYWHM]
2 | Bl -7 White/Red/Black BOOK DOWM (Proportional PV}
b az-s Orange/ed SPARE DOWN [Proportional PWM)
8 mm-5 Orange/Black SPARE UP (Proportonal PW|
i An-4 BlyaRed BOOM IN (Propartional PW)
AR -3 WhitaiRed BOOM OUT (Propartonsal
— 1 AR -2 AediGreen BOOM SWING COW (Proporticnal W)
[ Moduef i1 BN Orange/Green BOOM SWING CW (Progoetional PWM)
= A5 BlackiWHtaRed
1 Af fed Powey inpat
1SAame | {+5 bo JVDC)
i) P~ Black Grourd
Outpurts: 14 solid state, high-side driver Cumrent Control outputs 5A max. each, total combined curment 154

Special Functions

Paddle controlled cutputs are set to 50% of the full stroke while the CONTROL RANGE [LOW] switch is latched.
The WINCH [UFP, DOWRN] functions are enabled while the WINCH [DISABLE] switch is not latched.

All remote functions except TRUCK [START/KILL] must be enabled by pressing the HORM switch. These functions
must be re-enabled afier 15 seconds of inactvity.

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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Installation Considerations

NOTE: The FCC and ISC require thaf the anfenna be restricled fo that suppied by the manufacturer and approved for use with this product. An ap-
tional 008 coax wire anfenna may be suppled. For cther antenna aptions, please contact OMMEX Confrol Systems LLE

Mounting and Installation

The receiver can be mounted by fastening two %" bolts through the two mounting holes in the unit's enclosure. When
maounting. ensure that the receiver is onented so that the text is reading nght and the connectors pointing “down™.

When selecting a mounting point for the receiver, it is recommended that the location require only a minimal length of wir-
ing > connect it to the control panel, that it will be in a visible area where it has good exposure to the operator and that it
is mounted on a surface that sustains minimal vibration. 1t is also recommended that the receiver have the best possible
line of sight with the framsmitter

Power Connections and Wiring

Whenever a power connection is made to an electronic device, it is a good practice o make both the Power (+) and
Ground (-} connections directly to the Battery and avoid connecting the power from the charging side of existing wiring or
making use of existing "ACC" or other peripheral connection points.

Make sure that wire of sufficient gauge and insulator type is used when connecting the outputs of the receiver to the con-
frol panel. Observe any component manufacturer's instructions and recommendations for proper integration of their prod-
uct. This includes the power ratings and requirements of such components as relays. valves, solenoids, eto.

Be sure to test each of the outputs with a multi-meter prior to connecting the outputs to your end devices. This will ensure
that each output has been programmed o operate im the manner required by each end device.

Filtering and Moise Suppression
Whenever a solenoid or electromagnetic switch is controlled by the receiver, it is a good practice to install a Diode across

its termimals to ensure that surges and spikes do not continue back into the cireuit. Appropriate 38V Bi-directional Diodes
kits can be ocrdered under the OMNEX part number "AKIT-2482-01".

Power the Transmitter

1. Install the batteries in the transmitter fall
Batteries are installed in the transmitter by removing the battery cover using a slotted | 7 i "
screwdriver and inserting 4 “C" alkaline batteries. Ovientation of the batteries is emn- & ‘ &
bossed inside the battery housing. Mo batteries are required when the transmitter is con- .- L0
nected to the receiver by a Pendant cable. “‘l, ty A

NOTE: For operation af tempersiures below —T0™C Rhivm bafferies are recommended.  Low iEmMpersiuves :

reduce baffery perfrmance for both alkaline and IEhium [ypes. Refer fo the balfery manuEciurer's speciications 7

fior detafied Kifommation on kW EmperEiure perfmance. Tranamittsr Batsry
Houslng

2. Turn on the transmitter

Ensure all transmitter switches and paddies are in the neuiral position. Turn on the transmitter by, pressing and
releasing the [Power] switch The RED (E-Stop) light will flash quickly. Release the [E-Stop], the yellow (Active) light
on the transmitter will begin to flash.

WARNING: do not install batbenies backwards, charge, put in fire, or mix with other battery types_ May explode or leak causing njury.
Replace all batteries at the same time as a complete set and do not mix and match battery types.

A. Press the [E Stop] B. Press and release [Power] switch C. Tum CW & Release [E-Stop]

EEN-oE=+

Dibd-F2 1 TD-0002A www.omnexcontrols.com call ioll free: 1-800-663-B306
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Test the Transmitter / Receiver Link

Follow these steps to ensure that there is a Radio Link between the transmitter and receiver
Refer to the Light Legend below for diagram details

1. Press [E-Stop] 2_Power the R1TD

The {E-Stop) light and the
o (Link) light will display RED
emor | (provided the transmitter is

‘|_ I e | Off), and the (Status) light will

o =

NOTE: The transmiTar will shuf 5l oif (and the recefver will then shut off 31 outputs) Ter 2 hows of inacivily 25 3 batfery saving feafive. To restaT
the thmer before the ansmiffer shuds of arfomafically, memeniznly opersie any loggie swifch or paddie.

The ORIGA System is now ready for use.

If the (Active) light on the
transmitter is flashing and
the {Link) light on the re-
ceiver is flashing GREEM, a
fink between the two exists.

If the receiver's (Link} light does not become GREEM follow the steps under Download 1D Code.

DY -OEIEXEOEQ oS

DM-R21T0-0002A www.omnexcontrols.com call il free: 1-800-663-B806
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Downloading the Transmitter ID

The R2170 reguires a transmitter 1D from an OMNEX wireless transmitter before it can be operated. The R2170 can
only hold a single transmitter |0y, if another 1D is downloaded then the new 1D will ovenarite the previous 1D. OMNEX
transmitier IDs are unique, ensuring that the 2170 will only respond to the cormect transmitber.

1. Setting R2170 into Configuration Mode
A Press and hold [SW 1] on the front of the
R2170

B. Hald [SW 1] uniil the (Status) light begins
i flash GREEN quickly

C. When this occurs, release the bution to D
enter Setup mode. ATTS
0. If the [SW1] button is held for more than 1 IHE
10 seconds. the (Status) and (Link) LEDs ESTOR
will rapidly flash RED showing the “stuck
switch” indicator. AT
oA
ATUS
NOTE: The R2170 will only remain in Sefup Mode for 30 seconds. I 3 transmitier ID is nof
received during this fime, the R2170 will exid Selup Mode. The {Siafus) and (Link} Sghfs will afso flash RED
to indicafe that there was an emror downloading the frensmitfer 1D, I this happens iy downlcading the EETOR
transmitier ID) again a5 described above. Pressing [SW 1] again will sfop fe (Siatus) and {Link) fights from
flashing RED. Qeat
Qcan:

NOTE: For this document, onentation
of the paddie and swifch operation will
be defined as follows:

Paddle UP—is towands the swifches
Paddle DOWN—Is away from swilches
Switch UP—is away from paddies
Switch DOWN—is towards the paddies.

Light Legend EL0L @ Flash + % m EL;:I Lignt asmmu;:'

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
12
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Downloading the Transmitter ID [continued)

4. Power T2300 into Conhiguration

A

A Hold [Power] switch UP

B. Press [E-Stap]

©. Twist CW & release [E-Stop]
D. Release [Power] Switch

5. Download ID Code

NOTE: When downloading a new ID fo a receiver, 3 safely feature reqguires thaf the fransmitter be in close proximity fo the receiver.
This will prevent a3 transmitter from accidentally reprogramming 3 different recedver in the area.

A_ Press [Power] switch UP
and release

B. (Link] light goes to GREEM
during download.

C. Once complete. (Link) light
goes to RED as the tramsmit-
ter turms off

NOTE: When replacing the receiver cover, ensure the cover snaps completely info place to creale a weather proof seal
around the base of the receiver.

NOTE: A tranamitfer /D) may be downfoaded af anyame even if the R2170 already has a valid A
tranzmifter ID—the new D will zimply overwnite the previous ID. When the R2170 enfers Sefup
Mode, it shutz down the CAN ports and opens the Emergency-Siop Relay, thus dizabling nomal

: ESTOP
operations. CAW1
I, for some reazon, [SW 1] or [5W 2] iz sfuck “on”, the R2170 will indicate this fawlf by flashing its (ycan?
(Siatus) and (Link} Oghtzs RED, and alzo fash ife (CAN 1) ight GREEN. (Refer to the R2170 Stk B
Diagnostic page for more defailz e ez
Did-F2 1 TD-0002A www.omnexcontrols.com call indl free: 1-800-683-B808
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LCD Display Operations

The LCD display contains a 9 buttion keypad.
Far this wersion, the botbomn left button is operational.
Pressing this button toggles the LCD backlight feature to either OM or OFF.

Mote: Leaving fhe LOD backiight on will reduce battery e

LED Display
LCD Backlight Button

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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Calibrating Proportional Controls

The transmitter's Paddies controd the receiver's proportional output  The Paddles!Joysticks are used in conjuncton with
amy of the transmitter's switches. The proportional output can be activated when a switch is held UP or DOWRN; it will be-

come active at an increasingly high level as the Paddle/Joystick is pushed/pulled. The minimum and maximum levels of
the proportional cutput can be calibrated by following these steps.

Refer to the Light Legend below for diagram details.
NOTE: Calbration selfings can be reset fo Bolory defawlf in steps 3 & 4 by holding the [Power] switch UFP or DOWWN for 5 seconds.

1. Power T2300, Power R2170

A Refer to steps in "Power the
Transmitier”

B. Supply power to the R2170

2. Setup TZ300 for Dutput Calibration

A Hold [Power] switch DOWN
for 5 seconds until the
{Battery) LED goes to alter-
nating RED and YELLOW.

B. Release [Power] switch

3. Set Minimum Level

A Push the paddle (function) in the
direction you wish o calibrate
until the {Active) LED comes on

B. Hold paddie and Press [Power]
switch UP to decrease minimum
level or DCWHN to increase it

4. Set Maximum Lewvel

A_ Fully push the paddle (function) in
the direction you wish to calibrate
until the (E-Stop) LED comes on.

B. Hold paddle and Press [Power]
switch UP fo decrease maximum
level or DOWM to increase it

5. Power OFf
A Press [E-Stop]

Dibd-Fe2 1 TO-0002A www.omnexcontrols.com call iodl free: 1-800-683-B806
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Diagnostics - R2170 Receiver

Mormal Operation

Indicator
Lights

STATUS

LINE Transmitter is OFF
TR [ the transmitter is off, the receiver is operating propedy. This will be the status of the receiver after the Dowmiload
1D procedure as the transmitter automatically shuts off after ID download,

Transmitter is OMN
¥¥hen the transmitter & tumed on, the Link light {fast flashing) and E-Stop {GREEN) indicates the receiver is
operating property

Trouble Indicators

Mote: [n some cases, the indicatar Bghts will be iTerent depending an whether the fransmiter is on or off. For aif cases Estoed below, The fansmiters
stats 5 OFF wnless aenise Indicaled. Please nofe the FRASMIETEr Staius in ihe “TescAption” columy for each case.

Indicator . - Indicator L .
Light Description Solution Liak Description Solution
ams| itier is OFF ETATUS ﬁmﬁmnmmdm.b
The SW 1 bution is _ Wiggle the button to try and f@iee: | IMecoverable CAN  procec rough the
estoe | Stuck for more than 10 get unstuck I condition e ot ofthe | Downioad ID procedure.
seconds persists, contactcustomer BB | PRWELAR-CETTE  ifthis dossn't work contact
AN (Ifthe fansmiter 5o, SeTvice. : .
CAM 2 the LINK ignf will be OFF) AN setup information or Cusiomer Senvice
mllhl‘lmﬁ
comupt
AT Transmitier is OFF ATUS
The 5W 2 bution is Wipgle the button to try and :
gsmop | stuck formore than 10 get unstuck. ' If condition Setup dovwnload Tl]"mag.mnm:ﬂma
seconds persists. contact customer i failed. couple h“'E_- contact
: {IFthe transmetter Is on, SEMCE. AN customer senvice.
CANY the LINK Sght will be COFF) ANz
TS : T
To detect intermittent 5 e
Lo St cenditions caused by Ea Transmitter is OFF
Transmitter is OFF £ il
et S &mn:r circuits, the [ the fransmitter s ON, Contact Customer Service
camt | hasbeen detected. Eﬂmmwﬂ' y i 1Me LINIC iyt will D 132
CAM 2 to flash for o fzshing GREEN])

s CXOJEE S APN VEONEHONEE

Did-F2 1 TO-0002A www.omnexcontrols.com call iodl free: 1-800-683-B808
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Diagnostics—T2300 Transmitter

_E@‘IO O | Tether connection detected

E+ T &0 | Lowbatery Unitwill run approximately 20 hours after Battery ight staris flashing.
_%-*- TO @0 | The transmitteris in Calibestion mode

E+ Y‘#“ SO | power switch is stuck in the “UP™ positions

E 0 «f@ =Y, ?ﬂﬂ:mﬁ;mmaMEmmdﬁﬂjsmm
E 0 I"#" DO | T Caritor i 1 Downlos Mode:

E 0 T‘*‘ Q0 %mzmmsm_mmmmmmmmﬁm
E 0 1;#_ E+ :mgmwmmr:mwmmammm The trans-
EC‘ TO 9* %P%wmhmﬁinmmmmwﬂetamm.wﬁEHMﬂ
E 0 ¥O E+ :“Esmrr‘:]mmssmphmnminmmmmupmmmm.w

the unit will power down.

Diagnostics - D180 Expansion Module

Indicator lights for the D180 Expansion Module

Status Indicator

@ STATUS

® srans

'*‘ STATUS

Module 1-T Indicators
Mosdule is installed and operating propery
There is a short to ground | over curment

Module = operating propesiy

There is a fault with the module

Communication to the medule is active

There is a short to supply

Light Legend B @

Mo Module installed
Altemating fed

Fast w@ oo v

EIEH[EO=0

D-R2170-0002A

www.omnexcontrols.com call toll free: 1-800-6683-8806
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Diagnostics - D160 Expansion Module

Indicator lights for the D160 Expansion Module

Status Indicator

FRET s

olfe

af

re
Ll

Module is operafing properly with a funchion
on

FURCTHONT STATLIS
FALLY
[+]

Low battery condition detected {refer to

ErTN-oES

D-R2170-0002A

R160 diagreosic page fior possible solufion)
Module is operating properly with a function Fuse blown (refer o R100 diagnostic page
off o $ for possible solution)

[~TET ] There is a short to groundiower cument
sttt @@ {mm]ntmﬁmmehmm
The module is powered incomrectly {refer io . There is a shor to supply (refer to R180
R180 diagnostic page for possible solufion) diagnostic page for possible solufion)

Fast - Grsan Yallow £ | Allsmating Red
www.omnexcontrols.com call toll free: 1-800-663-8808
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roubleshooting Guide Chart #1

Test the Receiver—R2170
Start
Turn transmitter off (all lights are aff—press the E- Statns—GREEN
Stop tution) ; gw—RED_RE
Cyecle power to recefver (fum off and back on) EAN T

w

Go to Chart 2

Problem state Low bartery condition
Sats—fasking hias been detected

Protibam stae: x
i E-Stop failre
%—’Jﬂmﬁ Call for service.

There are two possible canses:

1. The receiver has oo sef up minmmation Procesd with
Download ID procedure

2. Hproblem is oot comected then there is a CAN sofi-
ware error, call for service.

The SW I bution has been stuck for maore than 10 sec-

CANI Light is Solid onds
GREEN 1. Wizgle the 5W 1 buatton and cycle power o the
[eCafyer

The 5% 2 buation has been stock for maore than 10 sec-

k. J

onds
CAN] light is | 1. Wigg the 5W 2 button and cycle power fo the
Flashinz GREEN [~ s L

St up Downlead T0 bas failed.

Nute: This should anly occur when the transmatier is on

“CANI lightis and the Dowmload [T procedure has been wied Eetry the
OFE* —a Dewnload I procedure and if condition persists, call for

SRIVICE.

If the transmitter was never on, call for service

| —

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
13

- 219 -



Elliott Equipment Co. OMNEX REMOTE CONTROLS W/LMI DISPLAY MANUAL

roubleshooting Guide (con’t)

Chart #2
Test the Transmitter—T 2300

Tum off the recever
Ensure there are good batberies in the Fransmitter
Tum on the transmitter
DK state:
Active light—steady for
P about 3 secomnds then Togghe a switch,
What is the state of - = AL
the Bghts? poes to fast flach. paddle or joystick
- Batiery light—OFF
E-Stop light—OFF

Goto Chart 3

Compleie the following steps in order:
T 1. Check batiery orentation h 3 i
COMES on 2. Clean battery contacts Eies Wieoibch/ il #
at any time 5 3. Check or Replace batteries defective or the switchipaddle
4. CaB for service connection to the circst board
-—_____-l-"'—--_-_ Etl'l'ﬂtEﬂ.
Call for senvice
— Stuck switch/paddle:
Both the Actve light 1.Return 3 paddles/switches o neutral
and the E-Stop light = [OFF) porsition
flash at the same time 2. Toggie the switchipaddie a few times
%-_
T Power switch is stuck in UP position
Baoth the Actve light F :
and the Battery fight 1. Rietum switch to neutral position

; ¥ 2. Togghe the switch a few times
flash at the time
i 3. Cal for senvice

Low Battery—Change Batteries
Active light and Note: Low batteries will last approxi-
Battery light fiashing mafefy 30 hours once the Low Batfery
altemately light begins fo Bash.
Replace bafterias by next shift
; The itter is in Calibration mode
Battery light after- transmitter is in Cali
nates b ?ﬂm o 1.Tum unit OFF, then tum back DN
and GREEN. 7| 2. ¥ condition persists, call for service.
! A
Battery light flashes Press and release E-Stop if the condition
for 10 saconds then o PESIsts, then either there is 3 Bulty E-
all bghts are OFF | Stop or bansmitter fadure—call for ser-
vice
-_____-______—--—
TR0 RN www.omnexcontrols.com call toll free: 1-800-663-8306
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roubleshooting Guide (con’t) Chart #3

Testing the Transmitter / Receiver Communication

Transmitter: Transmitier:
Active light is flashing Active light s flashing
Receiver What s the stabs of Recemer
Status—GREEN the lights of both the Status—GREEN
Link—RED fransmitter and Link—Flashing GREEN
Fauli—OFF recaiver? Faulti—OFF
E-Stop—RED E-Siop—GREEN
.
: Transmitter and receier
Theretsna:l‘;bem_'ee:lte o b ~
The problem may rest with
the machine instead of the
radio system
Call for senace

Call for semvice.

Search the job site for
the comect ransmitter.

Tum on the transmitter
YES to check if the units

Was it found 7, function comectly. i

not, proceed o Chart 1

I aution!!

code mayneed o | | Note: Before you proceed with the Download ID procedure located on Page 10 & 11, great
be re-downioaded | | 5re and caution must be adhered to. Also, refer to Chart #4 for Tips and Considerations.

If by accident, the transmitters hawe been switched with another unit. by downloading the 1D
code to 3 new receiver, it is possible for the transmitter to operate 2 units at the same time (if
the onginal receiver unit is still on the job ste). Therefore it must be

certain that the fransmitter / receiver pair are the comect set.

Secondly, once the download procedure is completed, ensure all other units on the job site are

stopped. Test the operation of the newly configured set to ensure no other
machines on the site work with the same Tansmitter.

Once you are certain that the ransmitter | receiver pair are a unique set, confinue
normal operations.

DM-R2TT0-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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roubleshooting Guide (con’t) Chart #4
Considerations when Downloading the 1D

Potential downloading issues

If tasting of the receiver and transmitier both show the systemn as working (Chart 1 & 2}, then the fransmitter and receiver
will both go into Download!Configuration mode.

Possible issues could anise during Step 4, the download phase of reprogramming. In this case there are 2 symptoms to
look for:

1. The Link light on the receiver will not tum GREEM when the power switch is ioggled on the transmitter o download

2. The receiver will “time out” indicating that it didn’t receive a signal from the transmitter within the 30 seconds from
the time the receiver was put into Setup Mode.

If all indications appear normal during the download phase, test the nk by tuming on the transmitter (note: the transmit-
ter shuts off after transmitting the 1D code in Step 4)

1. Ifthe Link light on the receiver doesn't turm GREEM, the receiver didm’t receive all of the information that was sent
from the transmitter.

Possible Solutions

1. Try the Downloading steps again

2. If this doesn't comect the problem, send both the transmitter and receiver in for senvice.

Note: you could fry fo delermine whether the fawl bes with the fransmitter or receiver by compiating the downloading

procedure with a differend transmitier. If this sfep works, then the fault ez with the arginal fransmitter. If nof, the
fawlt may lie with the receiver.

NCaution!!

Mote: Before attempting downloading with another transmitter, understand that repro-
gramming the receiver with another transmitter, could result in two receivers on the job
site responding to the one transmitter. If the orginal transmitter was sent in for repair,
Disconnect the receiver (disconnect connector A) fo continue using the machine with-

out remote capabifity and withowt fear of inadveriently operating the machine with the
other transmitter.

Reprogramming Tips:

Use a pointy instrument to depress the Setup button on the receiver (i.e. a pen} as the button is relativety small
Follow each step as laid out in the procedurs

Mever lay the receiver circuit board down on anything metallic (there are contact points on the back which could con-
tact the metal and damage the recefrer)

DM-FRE2170-0002A www.omnexcontrols.com call ol free: 1-800-663-B806
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Parts & Accessories
Pt JowNecPaimemes]  Deewion

Batteries BOO42 4 3" allaline
Fuse FODSS 36V Bidirectional, Bussman ATM-7 5
Shoulder Strap FMEC-2708-01 T300 Tear-away shoulder strap
Output Cable ACAB— 272701 R170 Output Cable, Generic
ACAB 245501 Cable, 10m
Pendant Cable ACAB-2455-012 Cable. 8m
ACAB-2710-M Cable, 4126
AKIT-2337-01 Includes Deutsch socket connectors, wedges, pins and sealing plugs
AKIT-2483-M1 Matorola PRKE3SCA

Shoulder Strap

Pendant Coil

R170 Cable

1 DAG0/D1 80 Module R2170 Receiver

TZ2300 Transmitter

gi E1"x4T x14" S1"x47T x14" B5" xB8.0"x 50"
(130mm x 119mm x 38mm) {130mm x 119mm x J8mm) (240mm x 152mm x 127mm)

Weight 0.65bs (0.295kg} D.65lbs (D_285kg) 3.5 Ibs (incl. batteries) (1.2kg)

C ket High impact plastic, weather-  High impact plastio, weather-  High impact, low temperature
proaf proof plastic, weatherproof

Input Power +8V to 30VDC +5W to AOVDC 4C alkaline batteres

Battery Life MiA A 500 hours (continuous use)

Dperating

Te =R -40F to 158F (-40C to TOC) ~40F to 158F (-40C to TOC) -40F to 140F (-40C to 80C)
3A {max} each (sourcing),

Dutputs 10A (max) each { ) MEA MiA

Antenna A External Intemnal

1 USA- FCC 15.247  Canada- |SC RSS 210 Issue 8, EM 440
Ap part Sept Europe-

FCC Rubss and Compliance

This device comples with Part 15
of the FCC Ruies. Operafon s
subiject o the following bwo cond-
Bons (1) This device may not

Australia- C-Tick

warranty

ORNEX Conimd Eystens ULC wamanis i the originel punchaser that the Cikt-
NEX products sre free from defects in maierials and workmanship ender romsal
ume and serdce Tor 2 perind of ONE YEAR, park (EXCLUDING: BWITCHES,
CRYETALE, OR FARTE SUBJECT TO UNAUTHORIZED REPAR OR MODIFH
CATION) and isbor from the dale of defvery s evidenced by & copy of the
recept OMMEM's entire IabdEy snd your swciusive remesdy shail be, at Ol

OMMHEX Control Systems ULC

74-1B33 Coast Meridian Road
Port Coquitlam, BC, Canada
V3C 6G5

inteference  recshed  ncuding NEX= cpiion, sther the i3] repair or (b} replacement of the DMNEX produc
Interfeenoe that may Cause unde— which Is relumed wihin the wamasty perod o OMNEX freight coledt by the Tel 804-044-0247
sired operation. DOMNEX APPROANED camier with & copy of the puchase receipt and with the: 7,
returm authortration of OMMNEX. ¥ falune has resulbed from accident, abuse or Fax: 604-044-0267
oo 15,247 misappitcation, CABNEX, shal have mo msponskiEly o repar or replacs the
e RS 210 s 6, Gepe. PYOGLEE under warranly. I N0 event shall DMNEX be responsitie: or mncdental Toll Free: 1-B00-E63-BB06
005 or consaquental damage aused by defects in B prodacts, wiether such dam- -

D-R2170-0002A

age 0cCurs of s discovered befors or after replacement or repair and wiheher or
not such damage s caused by e negigence of CAMNEX Control Sysiess LILC.

www.omnexcontrols.com
23
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