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This handbook provides information for the operator of
the TMS875C Grove Crane.

The mobile crane cartier incorporates an all welded steel
frame. The 8 x 4 x 4 carrier utilizes two drive axles and
two steer axles. Axle steefing is provided by a power
. steering pump and power steering gear. The engine is
mounted in the front of the carrier and provides power
through a 10 (Barly Models) or 11(Later Models) speed
forward and 3 speed reverse manual transmission.

Hydraulic, two-stage double box telescopic beam with
inverted stabilizer (jack) cylinder owtriggers are integral
with the carrier frame. The outriggers are utilized in three
positions; fully extended, intermediate (50%) extended,
and fully tetracted. The carrier is also equipped with a
center front stabilizer with a permanently stowed pad.

he superstructure is capable of 360° rotation in either

he i/ direction. All crane functions, with the exception of

SECTION 1
INTRODUCTION

cotnterweight removal, are controlled from the fully
enclosed cab, The crane is equipped with one of three
booms:

o 10.6 to 33.5 m (35 to 110 ft) four section boom.
o 12210 38.1m (40 to 125 ft) four section boom,

e 10.8 to 42.0 m (35 to 136 ft) five section boom.

Lifting on ail three booms is provided by a main and

optional auxiliary hoist. A boom extensions are avaijlable.
NOTE

Throughout this manual, reference is
made to left, right, front, and rear when
describing locations. These reference
Jocations are to be considered as those
viewed from the operator's seat with the
supetstructure facing forward over the
front of the carrier frame.
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GENERAL
NOTE

illustrations have been included In this
section to emphasize certain propey and
improper points; READ AND FOLLOW
PRINTED INSTRUCTIONS. .

It is impossible to compile a list of safety precautions
covering all situations. However, there are basic princi-
ples that MUST be followed during your daily routine.
Safety is YOUR PRIMARY RESPONSIBILITY, since
any piece of equipment is only as safe AS THE PERSON
AT THE CONTROLS. '

With this thought in mind, this information has been pro-
vided to assist you, the operator, in promoting a safe
working atmosphere for yourself and those around you, It

. is 1ot meant {0 COVEr Cvery conceivable circumstance
)

Lvhich could arise. It is intended to present basic safety
¥precantions that should be followed in daily operation.

Because you, the operator, arc the only part of the crane

that can think and reason, your responsibilily is not less-
ened by the addition of operational aids ot warning
devices. Indeed, you must guard against acquiring a false
sense of security when using them. They are there (o
assist, not direct the operation. Operational aids or warn-
ing devices can be mechanical, elecirical, glectronic, or &
combination thereof. They are subject (o failure or mis-
use and should not be relied upon in place of good opet-
ating practices.

You, the opetator, are the only one who can be relied
upon to assure the safety of yourself and those around
you. Be a PROFESSIONAL and follow the RULES of
SAFETY. '

REMEMBER, faiture Lo follow justone safety precaution
could cause an accident that results in death or sericus
injury to personnel ot damage 1o equipment.

You are responsible for the safety of yourself and those
around you.

SECTION 2
SAFETY PRECAUTIONS

IMMEDIATELY report all accidents, maltunctions, and
equipwent damages to your local Grove distributor. Fol-
lowing any accident or damage io equipment the local
Grove distributor must be immediately advised of the
incident and consulted on necessary inspections and
repairs. Should the distributor not be immediately avail-
able, contact should be made directly with Grove World-
wide Product Suppost. The erane must not be returned to
service until it is thoroughly inspected for any evidence
of damage. All damaged parts must be repaired or
replaced as authorized by your local Grove Worldwide
disteibutor and/or Grove Worldwide.

OPERATOR’S INFORMATION

You must READ and UNDERSTAND the Operator’s and
Safety Handbook and the Load Chart before operaling
the crane. You must also VIEW and UNDERSTAND the
safety video titled “The Real Key to Crane Safety” sup-
plied with your new Grove product. The handbook and
1.oad Chart must be readily available to the operator at all
times and must remain in the cab while the crane is in
us;10.

Ehsure that all personnel working around the crane are
thoroughly familiar with safe operating practices. You
must be thoroughly familiar with the location and content
of all placards and decals on the crane. Decals provide
important instructions and warnings and must be read
prior o any operationpal or maintenance function.

You must be familiar with the regulations and standards
governing cranes and their operation. Work practice
requirements may vary slightly between government reg-
vlations, indusiry standards, and employer policies so a
thorough knowledge of all such relevant work rules is
necessary.

DO NOT REMOVE the load chart, ihis Qperator’s and
Safety Handbook, or any decal from this crane.

Inspect the crane every day (before the start of each

shift). Ensure that routine maintenance and lubrication
are being dutifully performed. Don’t operate a damaged

2-1




or poerly maintained crane. You risk lives when operat-
“ing faulty machinery, including your own,

Allow No One other than the operator to be on the crane
while the crane is functioning or moving, unless they are
seated in a two-man cab, '

OPERATOR’S QUALIFICATIONS

OT hi & . ess you are
§ cualified by training experience in lhe safe
B operation of this machine,

F 0O NOT operale this machine

B Troining includes complete knowledge of your
N cmployer's work rules, the Operator’s oand Sufsety -
B Handbook and ail goveraomenlal requiations relaolive §
B to this mochine,

An Untrained Operator Subjects Himself ond Others [
B io Deoth or Serious Injury. 11000

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 operation of
this machine.

e You read, understand, and follow the safety and
operating recommendations contained in- the
manufacturer’s manuals, your employer’s work
rules, and applicable government regulations. .

«  You are surc the machine is operating properly
and has been inspected and maintained in accor-
dance with the manufacturer’s manuals.

«  You are sure that all safety signs, guards, and
olher safety features are in place and in proper
condition.

Do not attempt to operate the crane unless you are trained
and thoroughly familiar with all operational functions.
Controls and design may vary from crane (o crane, there-
fore, it is imporiant that you have specific training on the
particular crane you will be operating.

2-2

Training is ESSENTIAL for proper crane operation.
Never jeopardize your own well-being or that of others
by attempting to operate a eranc on which you have notl
been trained.

You must be mentally and physically fit to operate a
crane, Never atternpt to operate a crane while under the
influence of medication, narcotics or alcohol. Any type
of drug could impaic physical, visual and mental reac-
tions and capabilities.

CRANE STABILITY/STRUCTURAL
STRENGTH

To avoid death or serious injury, ensure that the crane is
on a firm surface with load and crane’s configuration
within capacity as shown on the crane’s load rating chart
and notes.

Do not lift loads unless the ouiriggers are properly
extended and the crane leveled. On models equipped with
outriggers that can be pinned at the mid-extend position,
the outriggers must also be pinned when operating from
the mid-extend position.

This crane should have a functional load moment indica-
tor and conttol lock-out system. Test daily for proper
operation, Never interfere with the proper functioning of
operational aids or warning devices.

Betore swinging the superstructure over the side when
the vulriggers are retracted, check the load chart for back-
wards stability. :

Long cantilever booms can create a tipping condition
when in an extended and lowered position. Retract the
boom proportionally with reference to the capacity of the
applicable load chart.

Check crane stability before lifting loads. Ensure the out-
riggers (or tires if lifting on rubber) are firmly positioned
on solid surfaces. Bnsure the crane is level, brakes are set,
and the load is properly rigged and attached to the hook.

Check the Ioad chart against the weight of the load. Lift-

the load slightly off the ground and recheck the stability
before proceeding with the lift. Determine the weight of
the load before you attempt the lift.



0 AVOID DEATH OR SERIOUS INJURY:

MEVER nondle parseanal with this machine
unless ihs requiremenis of the eppticoble
natlonal, staots ond local rsgulotlens and
salely codas ors mat,

TIPPING HAZARD

To oveld dealh &r =erious Injury,
enaure lood and grane’e
configuratian are within capeclty
as shewn on crons's load rating
charl nad notes.

NEVER usze tris ‘erenn for bungee jumping
ar r .

This crons should have ony form of omusement of spbrt
functionat lpod moment indicolor
and control legk-gul system,
Test doity for proper sparolion.

J NEVER permit onyode to ride foods, hooks,
alinge or athar rigging for ony reasan,

B NEVER gutl on or off o meving cruons,

MEVER ollow onyane niher thon the
sperator to ba on this cronae whils Tl is
travelin

CRAME DN FIRM SURFACE.
FRIGGERS AHD LEVEL CRAME. N

TWO-BLOCKING HAZARD ELECTRONIC EQUIPMENT on iz

R crane ig inlendad ¢z an ald 1o the aparaker.
Te avoid doglh o¢ serisss Tnjury,
keap Ipad hondling devicas oway
from boomsjib tip when antanding
of lowering Vhe boom ond when
holsting up,

Under no conditien sfiould it be reliad upon
to ruploce the use af gapoecily charta and
[ operoting iustructiona, 3ale reliance uwpon
lhese alectronic eids in place of gaed
i cperoting progticens con causs on ecaldeat.

This grane sheuvld hoavae a
functionol anti-iwa-blosh and
contrat lock-oul syslem.

Yent doity for proper speralion,

Do not remave any decol. 1he togd chart, or
the Dperglar’s and Sofety Hendbaok Ffram thia
crane,

D@ KDY PASS LUADS OR BOUM OVER
GROUND PERSONNEL.

nsure all pins and floats are properly installed and out-
rigger beams are properly extended before lifting on out- ‘_
riggers. : y

Unless lifting within On Rubber capacities, outrigger
beams must be properly extended, jack cylinders
extended and set, to provide maximum leveling of the
crane. On models equipped with oulriggers that can be
pinned at the mid-extend position, the outriggers must
also be pinned when operating from the mid-extend posi-
tion. Tires must be clear of the ground before lifting on
outriggers. Remove all weight from tires before lifting on

DEATH OR SERIOUS INJURY
COULD RESULT FROM IMPROPER
CRANE SET-UP ON OUTRIGGERS |
FAILURE TO FOLLOW THESE INSTRUCTIONS

| CAN RESULT IN THE CRANE OVERTURNING §

- BE SURE OUTRIGGERS ARE PROPERLY
EXTENDED AND SET AND CRANE 15 LEVEL
FOR OPEHATION ON OUTRIGGERS.

~ ALL FOUR OUTRIGGER REAMS MUST BE
EQUALLY EXTENDED TO THE APPROPRIATE
VERTICAL STRIPE BEFORE BEGINNING

outriggers. OPERATION.
- ALL FOUR OUTRIGER BEAM LOCK PINS MUST
Use adequate cribbing under outrigger floats 1o disiribute ﬁ?p%@‘ﬁ%%%%%%ﬁ%ﬁ? PERATING FROMTHE
weight over a greater area. Check frequentty for settling. - OPERATOR MUST SELECT PROPER LOAD CHART
AND LM PROGRAM FOR THE OUTRIGGER

POSITION SELECTED.

Carefully follow the procedures in this handbook when
extending ot retracting the ouiriggers. Death or serious
injury could result from improper crane set-up on outrig-
gers.




Be sure the outriggers are propeily extended and set and
the crane is level for operation on outriggers.

All four outrigger beams must be equally extended to the
approptiate vertical stripe before beginning operation.

All four outrigger beam lock pins must be engaged
before operating from the mid-extend position.

The operator must select the proper load chart and LMI
program for the outrigger position selected.

KEEP THE BOOM SHORT. Swinging loads with a long
line can create an unstable condition and possible struc-
tural failure of the boom. '

LOAD CHARTS

Load charts represent the absolute maximum allowable
loads, which are based on either tipping or structural lim-
itations of the crane under specific conditions. Knowing
the precise load radins, boom length, and boom angle
should be a part of your routine planning and operation.
Actual loads, including necessary allowances, should be
~ kept below the capacity shown on the applicable load
chart.

You must use the appropriate load chart when determin-
ing the capability of the crane in the configuration
required to perform the lift.

Maximum lifting capacity is available at the shortest
radius, minimum boom length, and highest boom angle.

Do not remove the load charts from the crane.
WORK SITE

Prior to any operation, you must inspect the ENTIRE
work-sile, including ground conditions, where the crane
will travel and operate. Be sure that the surfaces will sup-
port a load greater than the crane’s weight and maximum
capacity.

Barricade the area where the crane is working and keep
all unnecessary personnel out of that area,

Be aware of all conditions that could adversely atfect the
stability of the crane.

Use caution when operating in the viemily of overhang-
ing banks and edges.

Wind can have a significant affect on loads that may be
lifted by a crane. Wind forces act differently on a crane
depending upon the direction from which the wind is
blowing (e.g., wind on the rear of the boom can result in
decreased forward stability, wind on the underside of the
boom can result in decreased backward siability, wind on
the side of the boom can result in structural damages,
eic.). To assist you in determining prevailing wind condi-
tions, refer to the “WIND VELOCITY CHART” on page
2-5.

LIFTING OPERATIONS

If the boom extenston, jib, or auxiliary boom nose is to be
used, ensure the electrical cable and the weight for the
antitwo-block switch are properly instailed and the LMI
is programmed for the crane configuration. Refer to the
LMI handbook supplied with the crane.

Before lifting, position the crane on a firm surface, prop-
erly extend and set the outriggers, and level the crane.

If the boom extension or auxiliary boom nose is to be
used, you must ensure that the cable for the LMI system

is properly connected at the junction box located on the o

boom nose.

Delpending on the nature of the supporting surface, ade-
quate cribbing may be required to obtain a larger bearing
surface.

DO NOT OVERLOAD THE CRANE by exceeding the
capacities shown on the appropriate load chart. Death or
serious injury could result from the crane tipping over or
failing structurally from overload.

Do not rely on the crane’s tpping to determine your lift-
ing capacity.

If you should encounter a tipping condition, immediately
lower the load with the hoist line and retract or elevate
{he boom to decrease the load radius. Never lower or
extend the boom, this will aggravate the condition.

Be sure the load is properly rigged and aitached, Always
determine the weight of the load before you attempt to
Iift it and remember that all rigging (slings, eic.) and lifi-

P

.
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¢ devices (hook block, jib, etc.) must be considered part
_the load.

Measure the load radius before making a lift and stay
within approved lifting areas based on the range diagrams
and working area diagrams on the crane’s Joad chart.

Verify the crane’s capacity by checking the load chart
against the weight of the foad then Lift the load slightly at
first to ensure stability before proceeding with the lift.

Always keep the load as near to the crane and as close to
the ground as possible.

The crane can tip over or fail structurally if:
o the load and crane’s configuration is not within
the capacity as shown on the applicable load rat-

ing chart and notes.

« the ground is soft andfor the surface conditions

s oulriggers are not properly extended and set. On
models equipped with outriggers that can be
pinned at the mid-extend position, the outriggers
must also be pinned when operating from the
mid-extend position.

«  cribbing under the outrigger pads is inadequate,
o the crane is improperly operated.

wind forces can exerf exireme dynamic loads. Grove
recommends that a lift not be made if the wind can
cause a lass of control in handling the load. Grove rec-
ommends if the wind speed (velocity) is between 32 km/
h (20 mph) to 48 km/h (30 mph), that the load capacities
shall be reduced to account for the size and shape of the -
load and the wind direction in relation to the machine for
all boom, boom extension, and jib lengths. Further, oper-
ation of the crane in wind velocities over 48 km/h (30
mph) is not recommended. To assist you in determining
prevailing wind conditions, refer to the “WIND VELOC-
ITY CHART” below.

are poor.
Wind Velocity Chart
Wind Foxce
' Wind Velocity Visible Indicator
Beauford Designation - km/h (mph) . Bffects of wind as observed on land

Scale
Zero {0) - Calm <2 (<1) o wind: sipoke rises vertically
i Light Air 2-5 (1-3) Wind directlion seen by smoke but not by wind vanes
2 Light Breeze 6-11 (47 Wind felt on face: leaves rustle: wind vane moves slightly
3 Geutle Breeze 13-19 (8-12) Leaves/small twigs in constant motion: wind extends flag
4 Moderate Breeze 21-29 (13-18) Raises dust & loose paper: moves small branches
Reduce crane load ratings and operating parameters at 32 Teu/h (20 mph)
5 Fresh Breeze 31-39 (19-24) Small trees in leat begin to sway: on ponds, crested wavelets form
6 Strong Breeze 40-50 (25-31) Larpe branches in motion: telegraph wires whistle: umbrellas used with

difficulty

Cense all crauing operations at 48 kin/h (30 mph); lower & retract boom

7 [ Moderate Gale 52.61 (32-38)

] Whole trees in motion: walking against wind is inconvenient

The crane cab is equipped with a sight level bubble that
should be used to determine whether the crane is level,
The load line can also be used to estimate the levelness of
fhe crane by checking to be sure it is in-line with the cen-
ter of the boom. at all points on the swing circle.

Use tag lines whenever possible to help control the move-
ment of the load,

When lifting loads, the crane will lean toward the boom
and the load will swing out, increasing the load radius.
Ensure the load capacity chart is not exceeded when this
occurs.

Be sure the hoist line is vertical before lifting, Do not

subject the crane to side loading. A side load can tip the
crane or cause it (o fail structurally.
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Do not sirike any obstruction with the boom. If the boom
should accidentally contact an object; stop immediately.
Inspect the boom. Remove the crane from service if the
boom is damaged.

Never push or pull with the crane-boom.

Avoid sudden starts and stops when moving the load. The
inertia and an increased load‘zadius could tip the crane
over or cause it to fail structurally. -

Load Chart capacities are based on freely suspended
Ioads. Do not pull posts, pilings, or submerged articles.
RBe sure the load is not frozen or otherwise attached to the
ground before lifting.

Use only one hoist at a time whea lifting loads.

Always use enough parts-of-line to accommodate the
load to be lifted. Lifting with too few parts-of-line can
result in failure of the wire rope.

Never operate the crane with less than two wraps of wire
rope on the hoist druin.

COUNTERWEIGHT

On cranes equipped with removable counterweights,
ensure the appropriate counterweight seciions are prop-
erly instatled for the lift being considered.

To reduce the crushing hazard and to prevent death or
sertous injury, always clear all personnel from the coun-
terweight area before moving the counterweight.

Federal law prohibits modification or additions which
affect the capacily or safe operation of the equipment
without (he manufacturer’s written approval. (29CFR
1926.550]

Do not add material to the counterweight 0 increase
capacity.

MULTIPLE CRANE LIFTS

Multiple crane lifts are not recommended.

Any lift that requires more that one crane must be pre-
cisely planed and coordinated by a qualified engineer.

2-6

If it is necessary to perform a multi-crane lift, the opera-
tor shall be responsible for assuring that the following
minimum safety precautions are taken.

1. Secure the services of a qualified engineer to direct
the operation.

Use one qualified signal person.

3. Coordinate lifting plans with the opcrator, engineer
and signal person prior to beginning the lift,

Communication between all parties must be main-
{ained throughout the entire opexation. If possible,
provide approved radio equipment for voice com-
monication between all parties engaged in the lift,

5. Use cranes and rigging of equal capabilities and use
the same boom lengih.

6. Use outriggers on cranes S0 equipped.
7. Be certain cranes are of adequate liftmg capacity.

8. Calculate the amount of weight to be lifted by each
crane and attach slings at the correct points for
. proper weight distribution,

0. Ensure the load lines are ditectly over the attach
points to avoid side loading and transfer of loading
from one crane to the other.

10. DO NO TRAVEL. Lift only from a stationary posi-

tion

LOAD MOMENT INDICATING SYSTEMS

Elecironic equipment on this crane is intended as an aid
to the operator.

Under NO CONDITION should it be relied upon to
replace the use of capacity charts and operating instruc-
tions. Sole reliance upon these electronic aids in place of
good operating practices can ¢ause an accident.

Know the weight of all loads and always check the capae-
ity of the crane as shown on the load chart before making
any lifls.

NEVER exceed the rated capacify shown on the load
chart. Always check the load chart to ensure the load to -
: ‘.‘-

A
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¢ lifted at the desired radius is within the rated capacity
f the crane.

Never inierfere with the proper functioning of operational
aids or warning devices.

For detailed information concerning the operation and
maintenance of the load moment indicating system
installed on the crane see the manufacturer’s manual sup-
plied with the crane. -

TWO-BLOCKING

Two-blocking occwrs whenever the load block (hook
block, headache ball, rigging, etc.) comes into physical
contact with the boom (boom nose, sheaves, jib, etc.).
Two-blocking can cause hoist lines (wire rope) rigging,
reeving, and other components to become highly stressed
and overloaded in which case the wire tope may fail
allowing the load, block, etc. to free fall.

Two-blocking is more likely to occur when both the main
and auxiliary hoist lines arc reeved over {he main boom
nose and boom extension/jib nose respectively. An opera-
tor, congcentrafing on the specific line being used, may
telescope or ower the boom allowing the other hoist line
attachment to contact the boom or boom extension/jib
nose, thus causing damage to the sheaves, or causing the
wire rope to fail, dropping the lifting device to the ground
and possibly injuring personnel working below.

Caution must be used when lowering or extending the
boom. Let out load line(s) simul taneously to prevent two-
blocking the boom tip(s) and the hook block, etc, The
closer the load is carried to the boom nose the more
important it becomes to sinmltaneously let out wire rope
as the boom is lowered. Keep load handling devices a
minimum of 107 cm (42 in.) below the boom nose at all
times. :

Two-blocking can be prevenled. Operator awarencss of
the hazards of two-blocking is the most important factor
in preventing this condition. An anti two-block system is
intended to assist the operator in preventing dangerous
twa-block conditions. It is not a replacement for operator
awareness and competence. '

To avoid death or serious injury, keep load handling
devices away from boom/jib tip when extending or low-
ering the boom and when hoisting up.

This crane should have a functional ANTI-TWO BLOCK
and CONTROL LOCK- OUT system. Test daily for
proper operation.

Do not pass loads or boom over ground personnel.
Barricade the area where the crane is working and kecp
all unnecessary personnei out of that arca. DO NOT

allow personnel to be under the load ox boor.

Never pass loads, load handling devices, or the crane
boom over people on the ground.

Never operate the crane with less than (wo wraps of wire
rope on the hoist drum.

Never interfere with the proper functioning of operational
aids or warning devices.

ELECTROCUTION HAZARD

A DANGER
ELECTROCUTION HAZARD
g T

5 BEING LIFTER
R

. ISR
- e R AR e

[ 'oRE QREA. & THIS CRAKE IRTHE
s

= FOLLOVY INSTRUCTIONS I OPERATOR'S
ARD SOA\!E‘I\'LANDEOO%(.N ™

{ THIS CAAMNE 1S NOT INSULATED.

sl

To avoid death or serious injury, keep all paris of this
machine, the rigging, and matetials being lifted at least 6
m (20 ft.) away from all electrical power lines and equip-
ment.

Keep all personnel away from this machine if it is being
operated near electrical powet lines or equipment.

Before operating thig crane i the vicinity of electrical
power lines or equipment, notify the power utility com-
pany. Oblain positive and absolule assurance that the
power has been turned off.

This machine is NOT INSULATED. Always consider all

parts of the load and the crane, inctuding the wire rope,
lioist cable, pendant cables and tag lines, as conductors.
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Most overhead power lines M{E NOT imsulated, Treat all

overhead power lines as beingetictgized tuiless you have
reliable information to the contrary-fromn the itility com-
pany Or OWner. T

The rules in this handbook must be Toliowed at all times,
even if the electrical power lines or equipment have been
de-energized. -

Crane operation is dangercr_’ﬁ{'s-'Whﬁ;};_;ﬁlﬁsé; 1020 energized
electrical power source. Brercisé ‘extreme "caution and
pradent judgement. Operate slowly and cautiously when
in the vicinity of power lines. S

If the load, wire TOpe, Cranz:hormor any portion of the
crane contacts or comes Loo close 10-an eleetrical power
source, everyone in, on, and. around the crang can be seri-
ously injured or killed. T ; '

The safest way to avoid clectrocution is to stay away
from electrical power lines and elécirical power sources.

You, the operatot, are respongible for alerting all person-
nel of dangers associated with electrical power lines and
equipment. The crane is not insulated. Do not allow
unnecessary personnel in the.vicinity of the crane while
operating. Permit no one-to lean against or touch the
crane. Permit no ope including riggers and load handlers
to hold the load, load lines, tag lines or rigging gear.

Even if the crane operator is not affected by an electrical
contact, others in the area may become seriously injured
or killed.

It is not atways mecessary to contact & powet line or
power source (o become electrocuted.  Blectricity,
depending on magnitude, canéarc or jump o any part of
the load, load line or cran’-bpom it comes (oo close to
an elecirical powet source. Liow woltages can also be dan-
2Erous. s

b

Thoroughly read, understand ,am] abide by all applicable

federal, state and local regmlations..

- e
Federal law prohibits the use of czanes closer than 3 m
(10 fL.) to power sources up o 50,000 volts and grealer
distances for higher vpliages. [29CFR1910.180 and
29CFR1026.550] Grove recommemls keeping cranes

twice the minimum distasce (e.g., 6 m (20 ft.)) as speci-
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fied by US Department of Labor - Occnpational Safeiy
and Health Administration (OSHA) standards.

SET-UP AND OPERATION

During crane vse, assume that every line is energized
(“hot” or “live”) and take the necessary precautions,

Set-up the crane in a positioﬁ such that the load, boom or
any part of the crane and its attachments canmot be moved
to within 6 m (20 fi.) of electrical power lines or equip-
ment. This includes the crane boom (fully extended to
maximum height, radivs and length) and all attachments
(jibs, boom extensions, rigging, loads, eic.). Overhead
Fnes tend to blow in the wind so allow for lines’ move-
ment when determining safe operating distance.

A suitable barricade should be erected to physically
resirain the crane and all attachments (including the load)
from entering into an unsafe distance from electrical
power lines or equipment.

)
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Plan shead and always plan a safe route before traveling
under power lines. Rider poles should be erected on each
side of a crossing to assure sufficient clearance is main-
tained,

Appoint a reliable and qualified signal person, equipped
with a loud signal whistle or horn and voice communica-
tion equipment, to warn the operator when any part of the
crane or load moves near a power SOuUrce. This person
shounld have no other duties while the crane is working.
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"‘ag lines should always be madc of non-conductive

aaterials. Any tag line that is wet or dirty can conduct
eleciricity.

DO NOT store materials under powet lines or close to
electrical power SOurces. )

ELECTROCUTION HAZARD DEVICES

The use of insulated links, fisulated boom cages/guards,
proximity warning devices,, of mechanical limit stops
does not assure that electrical ‘contact will not occur.
Even if codes or regulations require the use of such
devices, failure (o follow the rules listed here may resul
in serious injury or death. You should be aware that such
devices have limitations and you should follow the rules
and precautions outlined in this handbook at all times
even if the crane is equipped-with these devices,

Insulating links instalied inio the load line atford limited
protection from electrocution-hazards. Links are Himited
in their lifting abilities, insulating properties, and other
propextics that affect their performance. Moisture, dust,
dirt, oils, and other contaminants can cause a link to con-
duct electricity. Due to their capacity ratings, some links
are not effective for large crancs andfor high voltages/

currents.

The only protection that may be afforded by an insulated
link is below the tink (electrically downstieam), provided
the link has been kept clean, free of contamination, has
not been scratched or damaged, and is periodically tested
(just before use) for its dielectric integrity.

Boom cages and boom guards afford limited protection
from electrocution hazards. They are designed to cover
only the boom nose and 4 small portlon of the boom. Per-
formance of boom cages and: boom guards is limited by
their physical size, insulating characteristics, and operat-
ing environment {e.g. dust, dirt, moisturc, ete.), The insu-
latig  characteristics of these devices can be
compromised if not kept glean, free of contamination,
and undamaged.

Proximity sensing and warning devices are available in
different types. Some use boom nose (localized) sensors
and olhers use full boom length sensoxs. No warning may
be given for components, cables, loads, and other attach-
ments located outside of the sensing area. Much teliance

is placed upon you, the operator, in selecting and prop-
erly setting the sensitivity of these devices.

Never rely solely on a device {0 protect you and your fel-
low workers from dangex.

Some variables you must know and understand are:

o Proximity devices are supposed (o detect the
existence of electricity and not its quamtity or
magnitude.

»  Some proximity devices will detect only alternat-
ing current (AC) and not direct current (DC).

s Some proximity devices detect radio frequency
(RF) energy and others do not.

o Most proximity devices simply provide a signal
(aundible, visual or both) for the operator and this
signal must not be ignored.

. Sometimes the sensing portion of the proximity
devices becomes confused by complex or differ-
ing arrays of power lines and power souIces.

DO NOT depend on grounding. Grounding of a cranc
offords little or no protection from electrical hazards. The
effectiveness of grounding is limited by the size of the
(wire) conductor used, the condition of the ground, the
magnitude of the voltage and current present, and numer-
ous other factors.

ELECTRICAL CONTACT

1f the crane should come in contact with an energized
power source, you must;

1. Stay in the crane cab. DON’T PANIC.

2 Immediately watn personnel in the vicinily to stay
away.

3. Attempt to move the crane away from the contacted
pPOWEr source using the crane’s conitrols which are -
likely to remain fonctional.

4, Stay in the cran until the power company has been
contacted and the power source has been de-ener-
gized, NO ONE must attempt (o come close to the
crane or load unfil the power has been turned-off.



Only as a last resort shou]dff.ﬁﬁ;‘_ppémtor ,aﬁeaxg:{-'iﬁ-‘léavé

the crane upon contacling » power source) H ibdrabsor .

Intely necessary to leave I'__i;hc..-o_pemior station, JUMP
COMPLETELY CLEAR G THE “CRANE DO NOT

STEP OFF. Hop away with both feet together, DO NOT -

walk or run.

Follo_wing'any contact with *é]iiéhfggized c]ectr'iciﬂ?source
the local, '

necessary inspections and répairs.-'-Thﬁibﬁghiy'-mpect the
wire rope and all points of contact on the crane. Should
fhe distribuior not be imnediately available, contact
Grove Worldwide Product Support.The crane must not

be returned to service until-it-s‘thoronghfy-inspected.for ’

any evidence of damage 5‘:51_1[1_._all.-".fﬂaméggda:parts -are
repaired or replaced as autliqﬁzédI,hy"-,-(:,?__créw"Wor_ldwide
or your local Grove Worldwide distributor..~ .. S

GPECIAL OPERATING CONDITIONSHAND, - >0 -

EQUIPMENT

Never operate the crane tharin

g.anglectrical thunder-
storm, NG

Working in the vicinity of:radio irequency fransmission
towers and olher transmission séun:es may.Cause a ¢rane
fo become “clectrically charyed”. .

‘When operating cranes eduipped -with ‘electromagnets
you must take additional precantions. Permit no one to
touch the magnet or load. Alest personnel by sounding a
warning signal when moving. a.load. Do not allow the
cover of ihe electromagnet powet:supply to be open dur-
ing operation or al any fime"Bie electrical system is acli-
vated. Shut down the crane completely and open the
magnet controls switch prior to connecting of disconnect-
ing magpet leads. Use only"-.a"'.non-conﬂabgig,f?‘ﬂévicc
when positioning a load. Lower (he magneét to-ihe; stow-
ing area and shut off power befofe leavin the operator’s
e, . S

2-10

authorized Grove Worldwide-distiibngoy must
pbe immediately advised of i}iﬁr'igiqiq,zn‘i,;agdsconsultsd on: .,

CRUSHING HAZARDS

SUPERSTAUCTURE ROTATION

COUNTEAWEIGHT REMOVAL

A DANGER
I CRUSHING HAZARD

» DRATH OR SERIDUE INJURY COULD
%  GESULT FACH PEING CRUSHED 8Y
§  HOVING MACHINERY.

8 5 GLEAY ALL PERGONKEL FROM THE

| COUNTERWEIGHT AND

| SUPERSTRUCTURE AREA BEFORE

B REMOVEINGTHE Cou NTEﬁWEIGHT oR
ROTATING TRE SUPERSTRUCTURE

H « FotLoW THE IHSTRUCTIONS N
8 GPERATOR'S AND SAFETY HANDBOOK.J

Death or serious injury could result from being crushed
by moving machinery.

Clear all personnel from the counterweight and super-
structure area before removing the counterweight or
rotating the superstructure.

Barricade the entire area where the crane is working and
keep all unnecessary personnel out of the work area.

Never allow anyone to stand or work on or near the
superstructure while the crane is in operation.

Always barricade the tail-swing of the rotating super-
structure.

Before actuating swing or any other ‘crane function,
sound the hom and verify that all personnel are clear of
rotating and moving parts.

Watch the path of the boom and load when swinging.
Avoid lowering or swinging the boom and load into
ground personnel, equipment or other objects.

Always be aware of your working environment during
operation of the crane. Avoid contacting any pari of the
crane with external objects.

You must always be aware of everything around the crane
while lifting or traveling. If you are unable to clearly see
in the direction of motion, you must post a look-out or
signal person before moving the crane or making a lift.
Sound the horn to wam personnel.
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CRUSHING HAZARD
« Death or aerious injury could. reeudtl
trom baing crushed by -meeiag panhiaory
ar by improper gateup! vn oult iguers,

# Enaurn ol) pins and flocxa @raz’y '
propesly inztulkled and therouicrgher
beoma ara proparly awianded dsfore .
[ifting on sulrigaers. ” C

B o 5tond clear whlle cuiifuyary ors baing
gy lended or ralrac I3 yion7 B

Clear all persormel from the o%lﬁiggcr area before extend-
ing or retracting the outriggers. o o
Carefully follow the procedies in this handbook when
extending or retracting the putriggers. Death or serious
injury could result from impropet crang’ sel up on outrig-
gers. et

Be sure the outriggets are properly extended, set and the
. orane is level for operation on Gitriggers.

All four outrigger beams must-be equally extended to the
appropriate vertical stripe before beginning operation.

All four ouirigger beam lock pins must be engaged
before operating from the mid-extend position.

The operator must select the proper Load Chart and LMI
System program for the outrigger position sclected,

Only the crane operator shall occupy the crane when trav-
eling or in operation. -

PECIRR

PERSONNEL HANDLING: .

The American Society of Mechatical Bagineers issued a
new American National Standard entitled, Personnel
Lifting Systems, ASME B30.2%5993. This standard pro-
vides, "lifting and lowering of personnel using ASME
B30 Standard hoisting equipment shall ‘be undertaken
only in circumstances when it is not possible to accom-
plish the task by less hazardous Tacans. Unless all of the
applicable requirements of this volume are met, the lift-
ing or lowering of personne} using ASME B30 Standard
equipment is prohibited.” This new.standard is consistent

with the U.S. Department of Labor, Qccupational Safety
and Health Administration (OSHA) regulations for Con-
struction that state, in 90CERI26.550(g)(2):  "General
requiremenis. The use of a crane or derrick to hoist
employees on a personnel platform is prohibited, except
when the erection, use, and dismantling of conventional
means of reaching the work site, such as a personnel
hoist, ladder, stairway, aerial lift, elevating work platform
or scaffold, would be more hazardous O is not possible
because of structural design of work site conditions.”
Additional requirements for crane operations are stated in
ASME B30.5, Mobile And Locomotive Cranes, and in
OSHA regulations 29CFRI9 10.180 for General Industry
and 29CFR1926.550 for Construction.

Use of a Grove cranc to handle personnel is acceptable
provided:

+  The requirements of the applicable national, state
and local regulaiions and safety codes are met.

« A determination has been made that use of a
crane to handle personnel is the least hazardous
means to perform the work. '

e The crane operator shall be qualified to operate
the specific type of hoisting equipment used in
the personnel Lft.

"+ The crane operator and occupants have been
instructed in the recognized hazards of personnel
platform lifts.

+  The crane is in proper working order.

«  The crane is equipped with a functional anti-two
block device.

«  The crane's load capacity chart is affixed inside
{he crane's cab, readily accessible to the Opera-
tor. The total weight of the loaded personnel
platform and related rigging shall not exceed 50
percent of the raied capacity for the radius and
configuration of the crane.

«  ‘The crane is uniformly level within one percent
of level grade and Jocated on a firm footing.
Cranes with outriggets shall have them all fully
deployed following manufacturer's  specifica-
tions.
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. The crane's Operator’s. Atid Safety Handbook and
other operating manuals are inside the crane'’s
cab, readily accessible fo'the Operator.

e The platform meets the requirements as pre-
scribed by applicable standards and regulations.

o  For wire rope suspended platforms, the crane is
equipped with a hook that can be closed and
Jocked, eliminating the-firoat:opening,

»  The platform is propeily attached and secure.
To avoid death ot serious injury:

NEVER wuge this crane for pungee jamping or any form of
amusement or sport.

NEVER periit anyone to ride 1oads, hooks, slings or
other tigging for any reason.

NEVER get on or off a moving cran¢,

NEVER allow anyone other than the operator to be on
this crane while the machine is operating ot traveling.

Grove Worldwide continues to recommend that cranes be
properly maintained, regularly inspected and repaired as
necessary. Orove reminds crane ownors {0 ensure that ail
safety decals are in place and legible. Grove continues (o
urge Grove crane owners {0 upgrade their cranes with
load moment indicator (L.MI) and conirol lever lockout
systems for all Jifting operations,

The following standards and regulations are available by
_ mail at the foliowing addresses: )

+  ASME (formerly ANSI) B30 Series American
National Safety Standards For Cableways,
Crancs, Derricks, Hoists, Hooks, Jacks, And
Slings; ASME B30:5,"WMobile And Locomotive
Cranes, and ASME B30.23, Personnel Lifting
Systems, are available by mail from the ASME,
27 1aw Drive, Fairfield, New Jersey, 0700-2900.

+  US DOL/OSHA Rules and Regulations are avail-
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able by mail from the Superiniendent of Docu-
ments, PO Box 371954, Pittsburgh, PA, 15250-
7954.

TRAVEL OPERATION

« Before travel, fully retract and lower the boom
into (he boom rest and engage the tumtable pin
swing lock.

e Secure the hook block and other items before
moving the crane.

s  Follow the instructions in this handbook and in
the Carrier Handbook when preparing the crane
for highway travel.

« Ifusing a boom dolly/traiter, thoroughly read and
understand all the steps and safety precautions in
the handbook for setup and travel and in the Car-
rier Handbook.

«  Waich overhead and side clearances and avoid
running into obstructions along the travel route.

+  When moving in a tight quarters, post a signal

person to help guard against collisions or bump- {

ing structures.

'« Never back up without the aid of a signal person
. to verify that the area behind the crane is clear of
all personnel and obstructions.

«  Check load limits of bridges on the travel route
and ensure they are greater than the crane’s
weight.

«  Always drive the crane carefully, obeying speed
timits and highway regulations.

« Keep lights on, use traffic warning flags and
signs, and use front and rear flag vehicles when
necessary. Check state and local restrictions and
regulations,

+  When parking on a grade, apply parking brake
and chock the wheels.



‘AINTENANCE

" /he crane must be inspected prior (o use on each work
* ghift. The owner, user and operator must ensure that rou-
tine maintenance and lubrication are being dutifully per-
formed. NEVER operate a damaged or pootly maintained
crane.

Keep the crane properly maintaiied and adjusted at all
times. Shut down the crane’ while making repairs or
adjustments.

Always perform a function check after repairs have been
made to ensure proper operation, Load tests should be
performed when gtructural or lifting members are
involved.

Follow all applicable safety precantions in this handbook
when performing crane maintenance as well as crane
operations. ' :

Before crane use: .

« Conduct a visual inspection for cracked welds,
damaged components, loose pin/bolt, and wire
connections, Any item of component that is
found to be loose or damaged (broken, chipped,
cracked, worn-through, etc.) must be repaired or
replaced.

«  Check for proper functioning of all confrols and
operator aids (e.g. LMI).

. Check all braking (¢.g. wheel, hoist, and swing
brakes) and holding devices before operation.

Keep the crane clean at all times, free of mud, dirt, and
grease. Dirly equipment introduces hazards, wears-out
faster, and makes proper maintenance difficult. Cleaning
solutions used should be appropriate for the job and non-
flammable/toxic.

ROUTINE MAINTENANCE and INSPECTION of this
crane must be performed by a qualified person(s) accord-
ing to the recommendations in the Grove Worldwide
Crane Maintenance and Inspection Manual, Any ques-
fions regarding procedures and specifications should be
directed to the your local, authorized Grove Worldwide
Distributor.

SERVICE AND REPAIRS

Service and repairs to the ¢rane must only be performed
by a qualified person. All service and repairs must be per-
formed in accordance with manufacturer’s recommenda-
tions, this handbook, and the Service Manual for this
machine. All replacement parts must be approved by
Grove Worldwide.

Any modification, alteration, or change 1o a crane which
affects its original design and is not authorized and
approved by Grove Worldwide is STRICTLY PROHIB-
ITED. Such action invalidates all warranties and makes
the owner/fuser liable for any resulant accidents.

Before performing any maintenance, service or repairs on
the crane:

e The boom should be fully retracted and lowered
and the load placed on the ground.

«  Stop the engine and disconnect the battery.

. Controls should be properly tagged. Never opet-
ate the crane if it is TAGGED-OUT nor attempt
to do so until it is restored to proper gperating
condition and all tags have been removed by the
person(s) who installed them.

L
Reicognize and avoid pinch-points while performing
maintenance, Stay clear of sheave wheels, holes, and lat-
tice work in crane boorms.

After maintenance or repairs:

« Replace all guards and covers that had Dbeen
removed,

o Remove all tags, connect the battery, and per-
form a function check of all operating controls.

« Load tests must be performed when a structural
or lifting member is involved in a repair.

L UBRICATION

The crane must be lubricated according to the factory
recommendations for lubrication points, time inlervals,
and types. Lubricate at more frequent intervals when
working under severe conditions.



Exercise care when servicing the hydraulic system of the
crane, as pressurized hydraulic oil can cause serious
injury. The following precautions must be taken when
servicing the hydraulic sysiem:

1. Follow the manufactures’s recommendations when
adding oil 1o the system. Mixing the wrong fluids
could destroy seals, causing machine failure.

2 Be certain all lines, components and fittings are tight
before resuming operation,

3. When checking for suspected leaks, use a piece of
wood or cardboard and wear appropriate personal
protective equipment.

4. Never exceed the manufacturers recommended
relief valve seltings,

TIRES

Inspect the tires for nicks, cnts, embedded material, and
abnormal wear.

Ensure ail lug nuis are properly torqued.

Ensure pneumatic tires are inflated to the proper pressure
(Refer to the Tire Inflation Charl in the Load Chart
Binder). When inflating tires, use a tire gauge, clip-on
inflator, and extension hose which will permit standing
clear of the tire while inflating.

WIRE ROPE

Use ONLY the wire rope specified by Grove as indicaled
on the crane’s load capacity chatt. Substitution of an
alternate wire rope may require the use of different per-
missible line pull and, therefore, require different reev-
ing,

Always make daily inspections of the wire rope, keeping
in mind that all wire rope will eventually deteriorate to a
point where it is no longer usable. Wire rope shall be
taken out of service when any of the following conditions
exist:

1. For rotation resistant running ropes - more than {wo

(2) broken wires in a length of rope equal to six(6)
times the rope diameter, or more than four (4) bro-
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ken wires in a length of rope equal to thirty 30y
times the rope diameter.

2. For ru'nn‘mg ropes other than rotation xesistant - six
{6) broken wires in one rope lay or three (3) broken
wires in one strand,

3. One valiey break where the wire fractures between
strands in a ranning rope is cause for removal.

4 Abrasion of the rope resulting in wear of the individ~
ual outside wires of 1/3 of the original wire diame-
ter.

5. Any kinking, bird caging, crushing, corrosion, or
other damage resulling in distortion of the rope
structure.

6. Rope that has been in contact with a live power line
or been used as & ground in an electric circuit (eg.
welding) may have wires that are fused or annealed
and must be removed from service.

7. In standing ropes, more than three (3) breaks in one
rope lay in sections beyond the end connection or
more than two (2) broken wires al an end connec-
tion.

8. Core deterioration is usually observed as a rapid

' reduction in rope diameter and is cause for immedi- .

" ate removal of the rope.

Refuse to work with worn or damaged wire rope.

When installing and inspecting wire ropes and attach-
menis keep all parts ol your body and clothing away from
totating hoist drums and all rotating sheaves.

Never handle the wire rope with bare hands.

Periodic rope inspection records are required by law.
Make sure these records have been reviewed and afrc ap
to date. '

‘When installing a new 1ope

« TFollow proper instructions for removing rope
from a reel.

»  Apply back tension to the storage/payoff reel of
the new rope to insure tight, even spooling ontof

S
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the hotst drum,

+  Operate the new rope, first (hrough several cycles
at light load and then throngh several cycles at
intermediate load to allow the rope to adjust o
operating conditions.

‘When using a wedge socket :

o Always inspect socket, wedge, and pin for cor-
rect size and conditiqn.

Do not use parts that are damaged, cracked, of
modified. '

»  Assemble the wedge socket with live end of rope
aligned with the centerline of pin and assure
proper length of tail (dead end) protrudes beyond
the socket.

Never overload or shock load a wire rope.

Lubricate the wire rope periodically as the lubricant
becomes depleted.

Inspect the boom nose and hook block sheaves for wear.

Damaged sheaves cause rapid deterioration of wire rope.

To attain maximum wire rope- life and minimize hook
black rotation, it is recommended that even nutbers of

parts-of-line be used in multiple-part reevings whenevet

possible,

If applicable to your crane, the use of nylon (nylatron)
sheaves, as compared with metallic sheaves, may change
the replacement criteria of rotation resistant wire xope.

NOTE

i applicable to your crane, the use of cast
nylon (nylatron) sheaves, as compared
with stee! sheaves, will substantially
increase the service life of wire rope. How-
ever, conventional rope retirement criteria
based only upon visible wire breaks may
prove inadequate in prediciing vope fail-
ure. The user of cast nylon sheaves is
therefore cautioned that & retirement crite-
sia should be established based upon the
user’s experience and the demands of his
application.

BATTERIES

Battery elecirolyte must not be allowed to contact the
skin or eyes. If this occurs, flush the contacted avea with
water and consult a doctor immediately.

When checking and maintaining batteries exercise the
following procedures and precautions:

+  Discomnect the batteries.
o Wear safety glasses when servicing batteries.

'+ Do not short across the baltery posts to check
charge, Shott circuit, spark, or flame could cause
battery explosion.

. Maintain battery electrolyte at the proper level,
Check the clectrolyte with a flashlight.

+  Check battery test indicator on maintenance-free
batteries.

« Do not break a live citcuit at the batiery terminal.
Disconnect the ground battery cable first when
removing a battery and connecl it last when
installing a baitery.

» Check battery condition only with proper test
equipment. Batteries shall not be charged except
in an open, well ventilated area free of flame,
smoking, sparks, and fire.

2-15



ENGINE

Be careful when checking the engine coolant level. The
fluid may be hot and under pressure. Shut down the
engine and allow the radiator time 1o cool before remov-
ing the radiator cap.

Shut down the engine and disconnect the battery before
performing maintenance. If unable to do so for the task
required, keep hands clear of the engine fan and other
moving parts while pcrformi{lg maintenance.

Be careful of hot surfaces and hot fluids when perform-
ing maintenance on oOf around the engine.

WORK PRACTICES

CRANE ACCESS

You must lake every precaution (0 ensure you do not slip
and/or fall off the crane. Falling from any elevation could
vesult in serious injury or death.

Never exit or enter the crane cab or deck by any other
means that the access system(s) provided (L.e., steps and
grab handles).

[f necessary, use a ladder or aétial work platform to
acecess the boom nose.

Do not step on surfaces on the crane that are not approved
or suitable for walking and working. All walking and
working surfaces on the crane should be clean, dry, slip-
resistant, and have adequate supporting capacity, Do not
walk on a surface if slip-resistant material is missing of
excessively worm.

Do not use the top of the boom as a walkway.

Do not step on the outrigger beams or outrigget pads
{Tloats) to enter or exit the ¢rane.

‘Wear shoes with a highly slip-resistant sole material.
Clean any mud or debris from shoes before eniexing the
crane cab or climbing onto the crane saperstructure.,
Excessive dirt and debris on the hand-holds, access steps
or walking/working surfaces could cause a slipping acci-
dent. A shoe that is not clean might stip off a control
pedal during operation.
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Do not make modifications or additions to the crane’s
access system that have not been evaluated and approved
by Grove Worldwide.

JOB PREPARATION

You must inspect the crane prior (o your work shift -
checking for cracked welds, damaged components, and
evidence of improper mainfenance (consult Maintenance-
Inspection and Service manuals).

You must ensuie that the crane is properly equipped,
including access steps, covers, doors, guards, and con-
{rols.

You must ensure that the outriggers are propeily
extended and set before performing any lifting opera-
tions. On models equipped with outriggers that can be
pinned at the mid-extend position, the outriggers must
also be pinned when operating from (he mid-extend posi-
tion.

Wear appropriate clothing and personal protective equip-
ment whether or not required by local or job regulations.
Be prepared for the work day.

Before entering the cab, you must be THOROUGHLY
fatniliar with the planned route of travel and area of oper-
ation, including surface conditions and the presence of
overhead obsteuctions and power lines.

Always keep the crane clean, free of dirt, debris, and
grease.

Fuel the crane ONLY with the engine turned off. Do not
smoke while fueling the crane. Do not store flammable
materials on the crane or in the operator’s cab.

Follow slandard safety precautions when refueling.
FUEL IT SAFELY.

Be familiar with the location and use of the nearest fire
extingunisher,

Cold weather requires special starting procedures, use of
built-in starting aids, if provided, and ample time for
hydraulic oil to warm-up. Keep the crane free of ice and
SNOW,
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ORKING

ever operate the crane when darkness, fog or other visi-
bility restrictions make operation unsafe. Never operate a
crane in thunderstorms or high winds.

Keep unauthorized personnel clear of the working area
during operation.

Operate the crane only from the operator’s seat. Do not
reach in a window or door to operate any controls.

Operate the crane slowly and cantiously, looking care~
folly in the direction of movement. '

“Spani” driving and “horse-play” is strictly prohibited.
Never atlow anyone to hitch a ride or get on or off a Moy~
ing crane.

A good practice is to make a “dry run” withoul a load
before making the first Lift. Become familiar with all fac-
tors peculiar fo the job site,

Ensure the wire rope is properly routed on the hook block
and boom nose and that all rope guards are in place. '

USE ENOUGH PARTS OF LINE FOR HEAVY LIFTS
AND CHECK ALL LINES, SLINGS, AND CHAINS
FOR CORRECT ATTACHMENT. To obtain maximum
lifting capacities the hook block must be set up with
enough parts of line. NO LESS THAN TWO WRAPS of
wire rope should remain on the hoist drum. When slings,
ties, hooks, etc., are used, make certain they are correctly
positioned and securcd before raising of lowering the
loads.

Be sure the rigging is adequate before lifiing and use tag
lines when possible to position and restrain loads. Pex-
sonne] wsing tag lines should be on the ground.

Be sure good rigging practices are being used. Refuse Lo
use any poorly maintained or damaged equipment. Never
wrap (he hoist cable around a load.

LIFTING

Operate the crane at or near governed RPM during all
lifting operations.

thck the hoist brake by raising the load a few inches,
stopping the hoist and holding the load, Be sure the hoist

bﬁake is working correctly before continuing the lift.

When lowering a load always slow down the load’s

" descent before stopping the hoist. Do not attempt 10

change speeds on multiple speed hoists while the hoist is
in motion.

LIFT ONE LOAD AT A TIME. Do not lift two or more
separately rigged loads at one time, even if the loads arc
within the crane’s rated capacity.

Never leave the crane with a toad suspended. Should it
become necessary {o leave the cranc, lower the load to the
ground and stop the engine before leaving the cab.

Remember - all rigging equipment snust be considered as -
part of the load. Lifting capacities vary with working
arcas. Permissible working areas are posted in the crane
cab. When swinging from one working area to another,
ensure load chart capacities are not exceeded. Know your
crane!
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Never swing or lower the boom into the carriex cab.

Stop the hook block irom swinging when unhooking a
load. '

Swinging rapidly can cause the load to swing out and
increase the load radius. Swing the load slowly. Swing
with cauntion and keep the load lines vertical.

Look before swinging your crane. Even though the origi-
nal set-up may have been ch(_;ckcd, stinations do change.

Keep everyone away from suspended loads. Allow no
one o walk under a load. Ensure that all slings, ties, and
haoks are correctly placed and secured before raising or
lowering the load.

Use tag lines, as appropriate, for positioning and restrain-
ing loads. Check the load slings before lifting.

Be sure everyone is clear of the crane and work area
before making any lifts.

Never swing over personnel, regardless of whether load
~ is suspended from or attached to the boom,

Be sure the load is well secured and attached fo the hook
with rigeing of proper size and in good condilion.

Use only slings or other rigging devices rated for the job
and use them properly. Never wrap the hoist cable around

a load.

Check all tackle, hardwate, and slings before use, Refuse
to use faulty equipment,

Never work the crane when darkness, fog, or other visi-
bility restrictions make such operalions unsafe.

HMAND SIGNALS
A qualified signal person shall be used at all times when:
« working in the vicinity of power lines.

« the crane operator cannot clearly see the load at
all times.

« moving the crane in an area or direction in which
the operator cannot clearly see the path of wavel.
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At all times use standardized hand signals previously g

agreed upon and completely understood by the operator
ancll signal person,

If communication with the signal person is lost, crane
movement must be stopped until communications are
restored.

Keep your attention focused on the crane’s operation, If
for some reason you must look in another direction, stop
all crane movement first.

When vision is obscured, use and follow the directions of
a single qualified signal person. '

Obey a signal to stop from anyone,

SHUT-DOWN

Never leave the crane with a load suspended. Lower the
load to the ground before shutting down the crane.

Use the following steps when shutting down the crane:

+ Engage the parking brake.



«  Fully retract and lower the boom,
« Bngage the pin swing lock or 360° swing lock.
o Place controls in neutral position.

« Shut down the engine and remove the ignition
key.

o (Chock the wheels.

o Lock the operator’s cab and instalt vandal
guards, if used. :

In cold weather, never park the crane where the tires can
become rozen to the ground.

BOOM EXTENSION/JIB

BOOM EXTENS 10N

7O AVOID DEATH OR SERICGUS INJURY: |

Follow procedurss In lood ghert boaklwi and

Qparator’s & Saloty Handbook bLelors ereciien,
atowoge ond ves of boom saienuion, Inatol) .
ond wegure ait pine propuriy and control hoom BN
sulengion movengat ot ol) timaw,

) 11m

To avoid death or serious injury, follow proper proce-
dures during erection, stowage, and use of the boom
extension/jib.

Install and secure all pins properly.
Conirol movement of boom exfension/jib at all times.
Do not remove right side boom nose pins unless boom

extension is properly pinned and secured on {ront and/for
rear stowage brackets.

Do not remove all the pins from both front and rear stow-
age brackets unless the boom extension is pinned to the
right side of the boom nose. -

Sling jib sections from the main chords or the end fit-
tings.

NOTE

The following ate applicable only if crane
is equipped with Jib Sections,

‘When assembling and disassembling jib sections, use
blocking to adequately sopport each section and to pro-
vide proper alignment.

Stay outside of jib sections and lattice work.

Watch for falling or flying pins when they are being
removed.

COLD WEATHER OPERATION

Cold weather operation requires additional caution on the
patt of the operator.

Check operating procedures for cold weather starting.
Dén‘t touch metal surfaces that conld freeze you to them.
Cléan the crane of allice and Snow.

Allow ample time for hiydraulic oil to warm up.

In freezing weather, park the crane in an area where it
cannot become frozen to the ground. The drive line can

be damaged when attempling to free a frozen crane.

If applicable to your crane, frequently check all air tanks
for water in freezing weather,

If applicable to your crane, always handle propane tanks
according to the supplier’s instructions.

Never store flammable materials on the crane.

If cold weather starting aids are provided on your cranc,
use them. The use of aerosol spray or other types of start-
ing fluids containing ether/volatiles can cause explosions
or fire.



SECTION 3
CAB CONTROLS AND INDICATORS

Because there is only one engine on this crane, it can be
contralled from both the superstructure and carrier cabs.
Each ignition switch, when positioned to the acc or on
position, supplies voltage through the electrical swivel to
certain gauges and indicators in the other cab. The engine
oil pressure gauges, waler temperature gauges, and
tachometer are connected i parallel with one sender unit.
Two separate senders (one for the carrier gauge and one
for the superstructure gauge) are utilized for the fuel level
gauges.

NOTE

The following paragraphs describe the
controle and indicators located in the
superstructure cab. The numbers n
parentheses ( ) represent the index num-
per from the flgure titled Cab Controls and
Indicators. Some optional controls shown
in the illustrations may not appear in all
cabs.

ENGINE CONTROLS AND INDICATORS
HAND THROTTLE CONTROL

The THROTTLE control (32) is located on the xi ght con-
sole. The control is elecironically connected to the engine
throttle and provides the operator wilh a means of main-
{aining specified engine rpm for crane operation by hand.

THROTTLE MODE SWITCH

The THROTTLE mode switch (38) is located on the right
console. The switch is a three-position rocker switch with
three placarded positions; HAND, FOOT, and CAR-
RIER. The switch provides the operator with a means of
seleciing the control used to control the engine {hrottle.
The HAND position is for sclecting the hand throttle con-
ol on the right console. The FOOT position is for select-
ing the foot throttle pedal in the superstracture cab. The
CARRIER position is for selecting the foot throttle pedal
in the carrier cab.

IGNITION SWITCH

The ignition switch (39) is located on the right console. it
is a key-operated switch with four positions; ace (3), off
(0), run (1), and start (2). The switch is spring-refurned
from start to run. With the switch in the off position, all
electrical power in the camier is off. Positioning the
switch 1o the accessory position energizes all electrical
components except the engine fuel solenoid valve, Plac-
ing the switch in the on position is the same as ac¢ except
the engine fuel solenoid valve becomes energized. Plac-
ing the switch in the start position energizes the cranking
motor solenoid and cranks the engine for starting. Releas-
ing the switch will allow it to spring retum to the run
position. To shut down the engine, place the switch in the
off position,

TACHOMETER

The tachometer (28) (TACH) is located at the top of the
gauge cluster on the right console, The tachometer regis-
ter:s engine rpm and is calibrated in rpm X 100 with a
range of zero (0) to 35. 1t receives a signal from a sending
unit on the engine and does not utilize the machine’s

electrical systeim.
ENGINE Ol PRESSURE GAUGE

The engine oil pressure (OIL PRESS) gange (29) is
located on the right side of the gauge cluster at the top of
the right console. The gauge indicates the engine oil pres-
sure on the dual scale calibrated from zero (0} to 100 psi
(zero to 6 bar). It receives a signal from an 01l pressure
gending unit on the engine.

VOLTMETER

The voltmeter (30) (BATTERY) is located on the gauge
cluster on the tight console. With the ignition switch in
the on position and before starting the engine, the volime-
ter indicates the condition of the batteries. With the
engine running, the voltmeter indicates output voltage of
the alternator, The volimeter indicates voltage on a scale
from 20 (o 32 volis.
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Swing Lock Control (Positive Lock Type)
Cab Clrculating Fan

Swing Braka Pedal

Telascope Control Pedal

Foot Throttle Pedal

Bubble Levet indicator

Center Front Stabilizer Control Switch
Qutrigger Extension/Retraction Switch
Qutrigyer Selactor Switch
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Cab Controls and Indicators (Sheet 1 of 4)
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10

10.
1.

12,
13,
14.
16,
18,

Front View of Seat

11 12 13

22
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Swing Control Lever 17.  Main Hoist Speed Selector
Telescope or Auxiliary Helst Switch
Conirol Lever is. Turntable Greaser Switch
Boom Lift Control Levar 19.  Luifing Boom Extension Offset
Main Hoist Control Lever Switch
Not Used 2¢.  Aux Hoist On Off Switch
Mot Used 2%. gmﬂli%ry Holst Speed Selector
wite!

Swi Butie
g Horn Bution oz Flolst Rotation Indicator

Cab Confrols and Indicators (Shest 2 of 4)




23,

24,
25.

26.
27.

28,
29,
30.
.
a2z,
aa.
34,
35,

-

55,
37.
as.
39,
40.
41.

Auxiliary Holst Hi Speed Indiica-
tor Light

Engine Distress indicator Light

High Hydrauic Oil Temperature
Indicator Light

Front Stabilizer Ovefloaded Indi-
cator Light

Main Hoist Hi Spesd Indicatar
Light :
Jachometer ’ G
Engine Qif Pragsure Gauge
Yoltmeter

Li1 Panel

Hand Throttle Louk Control
Swing Lock Sontrot (Pin Type)
Air Circuiation Controt
Temparature Control

Heatar Control Switch
Defsoster Conlrol Switch
Throttle Mode Swiich

Ignition Switch

Engine Temperature Gauge
Fuel Gauge

Right Console

35
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ENGINE TEMPERATURE GAUGE

The engine temperature (ENGINE TEMP) gauge (40) at
the bottom of the gauge cluster on the right console. The
gauge receives it's signal from a sending unit in the
engine’s cylinder head and indicates the engine tempera-
ture on a scale calibrated from 40 to 140°C (100 to
280° F).

FUEL GAUGE

The fuel (FUBL) gauge (41) is located on the right side of
the gauge cluster at the top of the right console. The
gauge indicates the quantity of fuel in the fuel tank and
has a scale calibrated from empty (E) to full (F). The fuel
quantity gauge receives a signal from a sending wit in
the fuel tank.

ENGINE DISTRESS INDICATOR

The ENGINE DISTRESS indicator (24) is located on the
LED alert panel at the top of the right console panel. Tt is
a red light that illuminates when engine temperature is
too high or engine oil pressure is too low. When the light
illuminates a buzzer also sounds,

" HIGH HYDRAULIC OIL TEMPERATURE INDICATOR

The HIGH HYD OIL TEMP indicator (25) is located on
the LED alert panel at the top of the right console panel.
It ig a red light that illuminates when the hydraulic oil
temperature is too high. When the light illuminates a
buzzer also sounds.

FOOT THROTTLE PEDAL
The oot throttle pedal (5) is located on the right side of

{he cab floor. The pedal sends an electronic signal to con-
trol the engine throttle,

CRANE CONTROLS AND INDICATORS

SWING CONTROL LEVER

The SWING control lever (10} is located on the end of
the left armrest. The lever controls the swing functions.
The lever, when positioned forward or back actuates a
control valve through hydraulic pilot pressure to provide
340° continuous rotation in the desired direction.

3-6

TELESCOPE OR AUXILIARY HOIST CONTROL
LEVER

The telescope or auxiliary hoist (TELE or AUX) control
lever (11) is located on the end of the left armrest. The
lever controls (he telescope functions when the crane is
not equipped with an auxiliary hoist. When equipped
with an auxiliary hoist, the lever controls auxiliary hoist
functions and telescope functions are controlled through
a foot pedal. Positioning the lever forward actuales the
control valve to telescope the boom out and pulling the
lever back actuates the boom (o telescope in. If equipped
with an auxiliary hoist, positioning the lever forward
actuaies the control valve to let out hoist cable and pull-
ing the lever back reels the cable in.

BOOM LIFT CONTROL LEVER

The boom LIFT conirol lever (12) is located on the right
armrest. The lever, when positioned forward or back,
actuates the control valve through hydraulic pilot pres-
gute (o raise or lower the boom,

MAIN HOIST CONTROL LEVER

The MAIN hoist control lever (13) is located on the right
armrest. Pushing the lever forward will let out the hoisi
cable and pulling the lever back reels the cable in.

TELESCOPE CONTROL PEDAL

Thé telescope control pedal (4) is located on the middle
of the cab floor. The telescope control pedal is normally
used when the crane is equipped with an auxiliary hoist.
Pushing forward on the top of the pedal actuates a control
valve through hydraulic pilot pressure to telescope the
boom out. Pushing down on the bottom of the pedal will
telescope the boom in.

SWING HORN BUTTON

The swing horn buiton (16) is located on the right arm-
rest. The swing horn is used by the operator to provide a
warning that the superstructure is rotating,

MAIN HOIST SPEED SELECTOR SWITCH

The MAIN HOIST SPEED selector switch (17) is
located on the right seat armrest. It is a two-position tog-
gle switch placarded HI and LOW. The switch operates a

~ solenoid controlled valve on the main hoist which in tuen



AUXILIARY HOIST ON-OFF SWITCH

The AUXILIARY HOIST on-off switch {20) is located
on the left seat armrest. It is a two-position to ggle switch
placarded ON and OFF. The switch is used to turn off the
auxiliary hoist control lever to prevent the control from
being inadvertently activated during other crane func-
tions.

AUXILIARY HOIST SPEED SELECTOR SWITCH

The AUXILIARY HOIST SPEED selector switch (21) is
located on the left seat armrest. Itis a two-position toggle
switch placarded HI and L.OW, The switch operates a
solenoid controlied valve on the auxiliary hoist which
determnines the flow of hydraulic oil to the hoist mators.

LUFFING BOOWM EXTENSION OFFSET SWITCH

The lofting boom extension offset switch (19) is a three-

___ position toggle swiich on the right seat armrest, The
. switch operates a solenoid control valve which sends oil

L&

7

W oxtension. Activate the switch in the desired direction to
change the offset of the boom extenston,

MAIN HOIST Bl SPEED INDICATOR LIGHT

The MAIN HOIST HI SPEED indicator light 27 is
focated on the LED alert panel at the top of the right con-
sole panel. It is an amber light that illuminates when the
MAIN HOIST SPEED selector switch is positioned to
HIGH.

AUXILIARY HOIST H1 SPEED INDICATOR LIGHT

"The AUXILIARY HOIST HI SPEED indicator light (23}
is located on the LED alert panel at the top of the right
console panel. It is an amber light that illuminates when
the AUXILIARY HOIST SPEED selector switch is posi-
tioned to HIGH.

HOIST ROTATION INDICATORS

The hoist rotation indicators (22) are located on the top of
. cach hoist conirol lever. The indicators are electronically

¥'o the cylinders to change the offset of the luffing boom

driven by a signal from an electronic {ransmitter attached
to each hoist frame. A pulsating signal is sensed by the
operator’s thumb during operation,

CRANE FUNCTION POWER SWITCH

The CRANE FUNCTION POWER switch (44) is located
on the right overhead console. The switch has two plac-
arded positions; ON and- OFF, Positioning the swiich to
off removes power from the crane functions controlled by
the hydraulic remote controllers on the armrests. This
prevents inadvertent operation of functions due to bump-
ing of the controllers while roading or other operations.

BOOM TELE MODE SELECT (FIVE SECTION BOOM
ONLY) '

The BOOM TELE MODE select switch (59) is located
on the right overhead console. It is a two-position switch
which is used to select the different operating modes of
boom telescoping as described below. Modes A and B are
normally selected with the boom fully retracted.

Mode A (Five Section Boom Operation - Main Boom
Capacities Selected On The L.M.L)

 NOTE

In Mode A the inner Mid boom section is
not in use until the mid, outer mid, and fly
sections are fully extended.

When Mode A is selected, on selection of the telescoping
control, the MID, OUTER MID and FLY boomn sections
will extend in the proper sequence. Refer (o the figure
titled Boom Extension Configurations. The MID section
extends to full extension first, followed by the OUTER
MID and FLY sections synchronized. At this point, the
joad moment indicator monitors the position of the
INNER MID section and will prevent telescoping of the
boom if it detects the INNER MID section has extended,
it will then be necessary (o remove any load from the
hook and switch the BOOM MODE control switch to
MANUAL to correct the error. When the mid, outer mid,
and fly sections are fully extended, the inner mid section -
will then extend. Retracting of the boom is the reverse
order of extending.
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Mode B (Five Section Ba)tsm Operatlon Mam Bmim' |
Capacitios Selecied On Th%? L) - e

‘When Mode B is sulectcd*"'clect the appmpnatn md»* on
the load moment indicator.:On-sefection of thetedescop-

ing control the INNER MID; #D,-OUTER M1 and

FLY boom sections will iextend.in the-proper SELUETCE.

Refer to the figure titled Boom Extension Configurations.

INNER MID and MID sections and.willprevent further

{elescoping if an ervor occars inihe, telescopmg sequence,

it will then be necessary. o remove any foad:fromi-ibe

MANUAL to correct the exedr. Retrachng of the boom i
the reverse order of extcnﬂmg : . .

BOOM MODE CONTROL: $WITCH (FN’E SECT]ON
BOOM ONLY) ' el

right overhead console: The: gwitch -is-a 1wo-position
rocker switch placarded AUTO and MAMJAL

When the switch is in thc AI}’I‘O ‘miode, Ahe. boom sec-
tions extend in a predeterinined sequence 'when te'lsscop—-'-'
ing the boom; refer to the-figure. titled’ Boom Exiensien
Configurations. The scchosamctract in the’same manner

in reverse order. n
g

When in the MANUAL mode ‘Gje BOOM "TELE SEC-
TION SELECT switch is positioned to either the OUTER
MID FLY or CENTER KiID.qr INNER MID position in
order 1o extend or retract ‘e $elected section midil it is

o
s -:\\-‘

returned to the proper posm on -for normal.boom synchm»_,__ AT

nization to occur,

(F\VE SECTION BOOM ONLY)

|-"

The BOOM TELE SECTION SELECT aw;tch (57) is

three-position rocker switch placarded -OUTER. MID
FLY, CENTER MID, and INNER MID. The sw1tch iso .

psed in conjunction with- the-BOOM ‘MODE . .control

“itioned- to MANUAL,

+SELECT switch is positioned to either the OUTER MID
“- FLY or CENTER MID or INNER MID position in order
- tc'extend or retract the selected section until it is returned
~* to the proper position for normal boom synchronization
. to oceur.

the BOOM TELE SECTION

- BOOM NOT SYNCHRONIZED INDICATOR (FIVE
The INNFR MID and MID- Beetiong extend in-the proper.-- o

sequence then. to full extension followed by the' DUTER
MID and FLY sections synchmnm:d “The load moment. ..
indicator constantly menitcrs the - telescopingof the..

SECTION BOOM ONLY)

“fhhe boom not synchronized (BOOM NOT SYNC) indi-
. cator, (56) is located on the right overhead console. The
* indicator is a red light that illuminates when the boom
- sections are no longer telescoping in the correct synchro-
_ nization. The BOOM MODE and BOOM TELE SEC-
hook and switch the BOGOM MODE control switch to ™.

TION SELECT switches must then be used to correct the

" gynchronization.

"1 GUTER MID FLY ON INDICATOR (FIVE SECTION

. BOOM ONLY)

- | _.f ;.'_f"“ﬁ;hé OUTER MID FLY ON indicator (53) is located on
The BOOM MODE contro] switch .(58) is located on the:

{he right overhead console. The indicator is an amber
light that illuminates to signify that the BOOM TELE
SECTION SELECT swiich is in the OUTER MID FLY
polsxtmn for the purpose of synchronizing the extension
of the outer mid and fly sections.

CENTER MID ON INDICATOR (FIVE SECTION BOOM
. ONLY)

The CENTER MID ON indicator (54) is located on the
right overhead console. The indicator is an amber light
that illuminates to signify that the BOOM TELE SEC-
TION SELECT switch is in the MID position for the pur-

pose of synchronizing the extension of the center mid

section.

7 ANNER MID ON INDICATOR (FIVE SECTION BOOM
BOOM TELE SECTION’:*SELECT"CONTRUL-S.WITCE_I__I e

ONLY)

:The INNER MID ON indicator (55) is located on the
. zight overhead console. The indicator is an amber light
Jocated on the right overhead -console: The. switch is-a. ;- that illuminates to signify that the BOOM TBELE SEC-
" TION SELECT swilch is in the INNER MID position for
“the purpose of synchronizing the extension of the inner

., mid section.

switch. When the BOOM MODE control 'switch is posi- o

3-8
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ﬁlibd_é A Telle‘- éeqﬁénce
i{tnner Mid not in.use)

m w \al m
IR o W‘l
TR 10.8 meters

(35.4 ft)

¥

)
18.6 meters o
(61.0 ft)
ﬂ - g \F
22 5 meters ik
(73.8 fi)
/S
26.4 melers o
(86.6 )
w = g J
30.3 melers
© (99.4 ft)
% ' — v/ - )
' - 3d.2'melers -

L1221

T1(/MID) 0%
T2 (MID) 0%
T3 (OMID) 0%
T3 (FLY) = 0%
TL{/MID) 0%
T2 (MDY 100%
13 {O/MID) 0%
T3(FLY) = 0%
T{{MID} 0%
T2 (MID) 100%
T3 {O/MID) 25%
Ta(FLY}  26%
T1MID) 0%
T2 (MID} 100%

T3 {o;mm) 50%
Ta(FLY} = 50%

Ti (IMID} 0%
T2 (MID) 100%
T2 (O/MID) 75%
Ta(FLY) = 75%

T /MDY 0%
T2 (MID} 100%
T3 (O/MID)300%
T3 {FLY) 100%

Boom Extension Configutations (Sheet 1 of 2)
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Moc&eB Tele Sequence
7 (Inner Wid Tn use)

. 0.8 imeters
Lo (35.4 1t}

Yy

XL

16.6 meters
(54.6 ft)

a8

==

18.6 meters

(61.0 ft)
" /N . H - J?
- I 25 5 metors el
QU (73.8 1)
. % 7 i 7

26.4 meters

¥

/(86.6 1)
. g rid ‘g' g - I', __g_ - )
i — — ,
U 30.3 meters ’l
(99.4 ft)
I /A i J. - _1
34.2 meters
(112.2 fi)
i il <
38,1 meters ik
(125.0 ft)
Lt : .
m 42.0 meters I

SR (137.8 1)

T3 ilr’MID) 0%
T2 {MID) 0%

" T3 (OMID) 0%

T3{ELY) 0%

T4 (MDY  E0%
T2{MID}  25%
T3 {O/MID) 0%

Ta{FLY) = 0%
T1 (WMID)  50%
T2 {MID}  50%
T2 (O/MID) 0%
T3{FLY) 0%
T1 (YMID) 75%
T2 {iDy 75%
Ta (O/MID) 0%
T3{FLY} = 0%

T2 (MID) 100%
T3 {OMID) 0%

T gmmn) 100%
T3(FLY) 0%

1
T2
T3
T3

IMID) 100%
MID) 100%
QIMID) 25%
FLY) = 25%

T
T2
T3
T3

MDY 100%
MID)  100%
OMID) 50%
FLY) = 50%

T1
T2
T3
T3

JMID} 100%
MID) 100%
OMID) 75%
FLY) 75%

T2 (MID) 100%
T3 (O/MID)100%

I3 \I,’MID) J00%
T3 (FLY) 100%
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U TRIGGER CONTROL BOX T

utrigger Selector Panel S

The OUTRIGGER SELECTOR panel (9}-is located on
the front of the outrigger control box on the deft side of
the cab. There are five two-position, spring-centered to
off rocker switches on the panel. These switches, in con-
junction with the oulrigger extension/retraciion switch on
the side of the box, provide-control of all four oulrigger
oxtension and stabilizer cylinders and the center-front sta-
bilizer. Positioning any one of the rocker switches ener-
gizes a solenoid valve for the appmpriate_._componeﬁt to
be operated. Positioning the-outrigper extension/retrac-
tion switch energizes the. control -solenoid to allow
hydrautic fluid to flow throtrgh the control solenoid valve
and move the selected component in“the desired direc-
tion. Ly e

Outrigger Extensionlﬂetnac;tim'switch_"

The outrigger cxtcnsio:ﬂré:traéﬁon"rsw‘i{ch (8)"is located
on the side of the oulrigger:control hox. It has two plac-
arded positions, BXTEND. and RETRACT. It must be
Lused in conjunction with the switénes on the OUTRIG-
ER SELECTOR panel to.control the operation of the
stabilizer and extension cylinders, After positioning the
switch on the OUTRIGGER-SEL'ECTOR panel, posi-

tioning the ocutrigger extension/retraction switch ener- .

gizes the control solenoid to-allow hydraulic flnid to flow
through the conirol solenoid “yalve and the individual
solenoid valve and move the selected component in the
desired direction. The switch is also used for the control
of the center front stabilizer.

Center Front Stabilizer Géntrqll.s“nﬁ'ilbﬂ

The CENTER ERONT STABILIZER control switch (7)
is located on the front of thcroulrigger')cmtrol box on the
jeft side of the cab. It has two placarded positions, ACTI-
YATE and OFF. Posilidﬂiﬁg:'ﬁ.the"onjfigget-'extensicmf
retraction switch energizes the control-8olenoid to allow
hydraulic fluid to flow through-ihe control solenoid valve
and move the center froni stabilizer w-the desired direc-
fion, Any time any of theimain jack cylinders are
retracted, the front stabilizer will “also retraci automati-
cally and therefore must ‘b zeset ‘if.continued use is
desired. LTI

FRONT STABILIZER OVERLOADED INDICATOR

The front stabilizer overloaded (FRONT STABIL OVER
LOADED) indicator (26) is located on the LED alert
panel at the top of right console, The indicator is a red
light ihat will illuminate when the pressure switch in the
front stabilizer circnit senses overpressurization indicat-
ing an overload condition. In addition to the indicator
light, a buzzer will sound.

BUBBLE LEVEL INDICATOR
The bubble level indicator {6) is located on the right side
console. The indicator provides the operator with a visual
indication for determining the levelness of the machine.

SWING BRAKE CONTROL SWITCH

The SWING BRAKE control swiich (42) is located on
the right overhead console. The switch has (wo positions;
ON and OFF. It is used to control a hydraulic valve hat
directs a regulated flow of pressure to or from, the swing
brake, 3 i A

SWING BRAKE PEDAL

The swing brake pedal (3) is jocated on the left side of
the cab fioor. The brake pedal is used to actuate the swing
brake to skow or stop motion. Braking is propostional to
pedal depression. With the pedal not depressed and the
swing brake control valve disengaged, hydraulic pressure
is applied to the brake, thereby, overcoming spring pres-
sure and releasing the brake. Depressing the pedal actu-
ales a swing power brake valve to apply pressure to the
brake assembly. This pressure aids the spring pressure to
overcome the hydraulic pressure being applied to the
brake release circuit and applics the spriny brake accord-
ing to the pressure froimn the spring power brake valve,

SWING BRAKE ON INDICATOR

The SWING BRAKE ON indicator (43) is located on the

' i_f_i-ght overhead console above the SWING BRAKE con-
. trol switch. The indicator is a red light that will illumi-

nate when the swing brake is on.

SWING LOCK CONTROL (PIN TYPE)

'fhf_: SWing lo'ck\gpﬁtrol I '1 ’i_i;dle (33) is located on the right '
console. The purpose of the swing lock is to secure the



superstructure in _'posit.ion.-ﬁ}‘?.htéif;ihﬁ':*énnﬁui_-;fhﬂndle- is
- pushed down, the swing lock is disengaged-and Swing .
can be accomplished. Wheii-the'.control handle.is lifted: .-
up and the superstructure 1s diteefly ‘overthe fiont, the

swing lock pin is engagedsin'the socket in the tu}jn'ta'ble,: g

thus preventing swing.

SWING LOCK CONTROL {POSITIE LOCK TYPE). -

The swing lock control péﬂal} '(-13"'13'_-16'0

pedal is up, the swing lpckl--is:.-d'mapgagc(l-—iﬂd swing can
be accomplished. Pushing:dlown on the;control pedal
engages the lock. L e e

ACCESSORY CONTROLS ANDINDICATORS
YURNTABLE GREASER SWITCH "

[

The turntable bearing greases switch (18) s located on
the right armrest. Pushing the switch:acfivaiesithe bearing
greaser pump to pump greqsg-tg_;"ﬂm:hgnﬁbl_e bearjng.

PANEL LIGHT CONTROL. -

The panel light (PANEL DiM) control (45) is Tocated on
the right overhead console!When fhe switch is pulled out
to the on position, rotating the conirol knob controls the
brightness of the panel lightse . . '

WORK LIGHTS SWITCH ™ R

The WORK LIGHTS switch $39)is a two-position rocker
switch, on and off. It is located on the right overhead con-
sote. The switch controls the crane’s. work light. ‘When
ihe remote couirol light- is-supplied, two.Yolation
(ROTATE) switches (50) are also inctided.io-control the
movement of the light, 0T

Lo

BOOM LIGHTS SWITCH

The BOOM LIGHTS switth (52) is atwo-positicizocker .
switch, placarded ON and OFF; It-is. located on the right
overhead console. The switch .controls: the: flood lights
located on the boom base section. RO

R R ;
LA

CAB CIRCULATING FAN -

The cab circulating fan.(2) is ld__catcd. rom-B .mom_}_l__i:ng'
bracket above the window frame. A swivel:atlows the fan

3-12

] ated .on the _.-;left_ -
side of the cab fioor. The purpose of the swing lack'is to -
secure the superstructire in posifion, When. fhe-control

" to be rotated. The fan is controlled by a switch on the
base.

CAB DOME LIGHT (NOT SHOWN)

The cab dome light is located on the right rear corner of
the cab rool and provides illumination of the cab. The
light is controlled by a switch on the light itself.

FIRE EXTINGUISHER (NOT SHOWN)

The fire extingnisher is located at the left side of the cab

~ below the armrest. The tire extingnisher is a BC rated dry

type fire extinguisher for emergency use.
WINDSHIELD WIPER SWITCH

The windshield wiper (WIPER/WASHER) switch @7 is
located on the right overhead console. The switch has
four positions; off, low, and high plus a variable speed
(intermittent) setting. In addition, pushing the switch
energizes the motor on the windshicld washer pump
assembly, Positioning the switch to low energizes the
wiper motor in low speed and positioning it to high ener-
gizes the motor for high speed. Positioning the switch to
off stops the motor and causes the automatic park func-
tion of the wiper motor to refurn the wiper blade to the
paiked position.

SKYLIGHT WIPER SWITCH

The skylight wiper (WIPER/WASHER) switch {(48) is
located on the right overhead console. The switch has
threc positions; off, low, and high. In addition, pushing
the switch energizes the motor on the windshield washer
pump assembly. Positioning the switch to low energizes
the wiper motor in low speed and positioning it to high
energizes the motor for high speed. Positioning the
switch to off stops the motor and causes the automatic
park function of the wiper motor to retumn the wiper blade
to the parked position.

HEATER CONTROL SWITCH

The HEATER CONTROL switch (36) is located on the
right console. Positioning the switch to high energizes the
heater fan to run on high speed, and positioning the
switch to low energizes the heater fan to run on low
speed.



ettt .

MPERATURE CONTROL-, .,

Bhe TEMPERATURE COMYROL.(35) is-located on. the
right console, Itis a push-pultrable control thal positions
the temperatare conirol on ke hot water heater. Push in
on the knob for low femperature. and pull out on-the knob
for high temperature. ’ :

AIR CIRCULATION CONTROL =

The AIR CIRCULATION {;{}NQIRDL;{B#}‘;13';30-cﬁted on
the right console. It is a push-pull cabluscontrol that
moves an air duct to control the gperation. of the heater to
pull outside air into the cab:to be-hezted or tovecirculate
the air already in the cab for.hieating .Pusltinon the knob

for recirculating air and pull out on the knob for fresh air

" from outside.

DEFROSTER CONTROL SWITCH

The DEFROSTER CONTROL. switch (37) is located on
the right console. Positioning the switch to on energizes
the defroster fan to circulate air (o the windshield.

AIR CONDITIONING CONTROL SWITCH

The air conditioner (AIR COND) switch (46) is located
on the right overhead console. The switch has four posi-
tions; off, low, medium and high. The switch controls the
operation of the air conditioning system and the fan
speed.



PRE-STARTING CHECKS =+~ -

A complete walk-around visual inspection of the:crane .
should always be made with special ‘miention to-struc- .
taral damage, loose eqmpmenL ‘leaks, or other-conditions
that would require immediaie-correetion for- safety..ofi:
operation. The following chm:khe,t Adtems are. suggested .
specifically for the operator’s: behefil to- makc ceriain his -

crane is prepared for startmg the days work TER

FUEL SUPPLY

Ensure the fuel tank is full and the -Caﬁ"is-on’.lﬁﬁht. ot

ENGINE OIL
CAUTION .-
DO NOT OVER FILL.

* ([heck oil level in the crankc:ase“ il Io FULL mark on Lhe
dipstick. Do not over fill,

ENGINE COOLANT

Check coolant level in ﬂlL radlaior ﬂu to.proper level.
Do not over fill. Check radmmf.czp tormmmty

BATTERIES

I the machine is cqu1pped~ with'a standard or iow mainte-
nance battery, check each: cell- for the. corfectﬂ%ectmlyte
level. Add only clean distilled-water. Do rot overfill. If
equipped with a maintenance free ‘battery, check the state
of charge indicator if applicable."On all batteries ensure
the cables and clamps are tight-and not-corroded.

DAILY LUBRICATION - . g

Make certain that all componenis Téquiting: ddily lﬂbﬁéa'¥ _'
tion have been serviced. {Refer 10 Section 5 Lubnca- :

tion.)

SECTION 4
Em*rma PROCEDURES

-‘HYDRAULIC RESERVOIR AND FILTER

Check hydraulic fluid quantity level gauge and check fil-
.ter condition indicator, Hydraulic fluid should be at nor-

“mal operating temperature and the boom and outriggers
‘ina retracted position.

Check breather for cleanliness and security.
- 'WIRE ROPE

o Ihspect wire rope in accordance with applicable Federal
: Regulations.

.Sheaves, guards, guides, drams, flanges, and any other
surfaces that come in contact with the rope should be
inspected for any condition that could cause possible

damage to the rope.

" HOOK BLOCK

Visually inspect for nicks, gouges, cracks, and evidence
of any other damage. Replace a hook. containing cracks
or ishowing evidence of excessive deformation of the

. hook opening (including twist). Be sure the safety latch is

free and aligned.

T SWINGAWAY EXTENSION

DANGER
BOOM EXTENSION STOP MUST BE

ENGAGED TO KEEP SWINGAWAY
ANCHOR LUGS FROM CONTACTING
BOOM NOSE ANCHOR FITTINGS DURING
FULL BOOM RETRACTION. FAILURE TO
DC TH!S COULD RESULT IN DAMAGE TO
THE CRANE AND POSSIBLE SERIOUS
INJURY OR DEATH TO PERSONNEL.

Check to ensure the boom exiension stop is engaged, pre-

. venting the swingaway exiension anchor lugs from con-
" .. tacting the boom nose anchor fittings when the boom is

fully refracted and the swingaway is properly stowed.

4-1



COLD WEATHER OPERATION

The following recommendations are for operating Grove
cranes in very low (i.e. sub-zero) temperatures.

Use particular care to ensure that cranes being operated
in very cold temperatures are operated and maintained in
accordance with the procedures as provided by Grove
Worldwide. Cranes should have. appropriate hydravlic
oil, lubricants, and other auxiliary items required for
operation in sub-zero temperatores, Individual crane
functions should be operatéd.io ensure they are suffi-
ciently warmed prior to performing a lift.

Operation of cranes at full rated .capacities in tempera-
mres between 0° and -40° C (-40° F) or lower ghall be
accomplished only by competent. operators who possess
{he skill, experience, and dexterity lo ensure smooth
operation. Shock loading shall be avoided. For crane
operation below -40° C, capacities shall be derated 3.67
percent of the rated load shown on the capacity charts for
each degree (1° C) below -40° C. For crane operation
below -40° F, capacities shall be derated 2 percent of the
rated load shown on the capacity charts for each degree
(1° F) below -40° F,

ENGINE OPERATION

Starting and shutdown procedures for most diesel engines
generally follow the same patlern. Therefore, the follow-
ing procedures can be applied, except where specific dif-
ferences are noted, (Refer to the applicable engine

CAUTION

IF THE ENGINE FAILS TO START AFTER
FOUR ATTEMPTS, CORRECT THE
MALFUNCTION BEFORE ATTEMPTING
ANY FURTHER STARTS.

NOTE

When starting a cold engine, ensure the
hydraulic pumps are disengaged.

Turn the ignition swilch to the start position (2) and
release immediately when the engine starts.

When the start has been accomplished, check the
engine instruments for proper indications.

DANGER

ENSURE BOTH AIR SYSTEM PRESSURES
ARE N THE NORWMAL OPERATING
RANGE PRIOR TO DISENGAGING THE
PARK BRAKE.

CAUTION

iF olL PRESSURE AND/OR
TEMPERATURE INDICATOR(S) DO NOT
DISPLAY THE PROPER READINGS, SHUT
DOWN THE ENGINE AND CORRECT THE
MALFUNCTION BEFORE RESUMING
OPERATION.

Allow the engine (o warm up at least five minutes

manufacturer’s manual for detailed procedures )

STARTING PROCEDURE -
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DANGER

BEFORE STARTING THE ENGINE,
ENSURE THE TRANSHISSION IS IN
NEUTRAL, PARKING'BRAKE IS APPLIED,
AND SWING LOCK 1% ENGAGED.

CAUTION

NEVER CBANK THE ENGINE FOR MORE
THAN 30 SECOWDS - DURING AN
ATTEMPTED START.. I THE ENGINE
FAILS TO START AFTER 30 SECONDS,
ALLOW THE STARTER WOTOR TO COOL
FOR APPROXIMATELY - TWO MINUTES
BEFORE ATTEMPTING ANOTHER START.

hefore applying a load. Do not race the engine for a
faster warm up.

COLD WEATHER STARTING

The correct grade of oil for the prevailing temperature
should be used in the crankcase to prevent hard cranking.
Diesel fuel should have a pour point of 6° C (10° F) less
than the lowest expecied temperature. In case of an emer-
gency, white kerosene may be added to the fuel to bring
the pour point down to the required temperature to pre-
vent clogging of filters and small passages by wax crys-
tals. The addition of kerosene is NOT recommended for
general use. If low temperafures are ONLY expected at
start-up, it is advisable 1o use starting aids such as pre-
heating, starting aid compound metering equipment, or
starting aid spray application into the air cleaner intake.

.

)



CAUTION

THE ENGINE IS EQUIPPED WITH AN
AUTOMATIC ETHER INJECTION SYSTER.
IF THE ENGINE DOES NOT START
IMMEDIATELY, AVOID OVERLOADING THE
AR BOX WITH HIGH VOLATILE FLUID
WHICH COULD RESULT IN A MINOR
EXPLOSION.

To start the engine, position the ignition switch (o the
stari position (2). If the engine does not start within 30
seconds, allow the starter to cool at least two minuies and
repeat the procedure.

IDLING THE ENGINE

Idling the engine unnecessarily for long periods of time
wasies fuel and fouls injector nozzles. Unburned fuel
canses carbon formation; oil dilution; formation of lac-
quer or gummy deposits on the yalves, pistons, and rings;
and rapid accumulation of sludge in the engine,

NOTE

When prolonged engine idling is heces-
sary, maintain at least 800 rpm.

RACING THE ENGINE

NEVER race the engine during the warm-up period.
NEVER operate the enging beyond governed speed (as
might occur in down hill operation or downshifting).
Engine bearings, pistons, and valves may be damaged if
these precantions are not taken.

SHUTDOWN PROCEDURE

1. Allow the engine to operate al fast idle speed for
approximately five mimutes to avoid high internal
heat rise and allow for heat dissipation.

2 Position the ignition switch io the off position ().

CAUTION

CORRECT THE PROBLEM THAT CAUSED
THE EMERGENCY SHUTDOWN BEFORE
ATTEMPTING RESTART OF THE ENGINE,

CONTROL LEVER OPERATION

The control lever operation for crane functions is stan-
dard, i.e., the closet the Jever is to neutral (center), the
slower the system responds. This applies {0 forward, rear,
or side movement of the applicable lever. The control
lever should be returned o neutral to hold the 1oad. Nevex
feather the hoist control 10 hold ihe load.

NOTE

Always operate the conirol levers with
slow, even pressure.

PRELOAD CHECK

Afiet the crane has been readicd for service, an opera-
tional check of all crane functions (with no load applied)
should be performed. Accomplish the Preload Check as
follows.

CAUTION
OPERATE THE ENGINE AT OR NEAR THE
GOVERNED RPM DURING
PERFOBMANCE  OF ALL CRANE
FUNCTIONS.
NOTE

Carefully read and become familiar with
all crane operating Instructions before
attempting a Preload Check and operating
the crane under foad.

1. Extend and set the outriggets.

9. Raise, lower, and swing the boom right and left a
minimum of 45°.

L=

Telescope the boom in and out, ensuring all sections
extend and retract properly. :

4. Raise and lower the cable a few times at various
boom lengths. Ensure there 13 no kinking.
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USING YOUR LOAD CHART =~
| NOTE - '

One of the most imporiant tools of every
Grove crane is the load chart found in the
crane apetator’s cab,

The load charts contain a large amount of information,
which must be thoroughly undersiood by the operator.
Load charts are based on bism coifipnration, outrigger
position, and counterweight configuration.

OTATION

aoan}i ANGLE

!

S HORIZONTAL

[ L.cd,

l——————— OPERATING RADIUI

Tetms To Know

The capacity charts are divided into capacities limited by
gtructural strength and capacities limited by stability.
This is shown by the bold line across the chart. Capacities
above the line are limited by structural strength and
capacities below the line are limited by machine stability.

The chart shows the radiug of.theload in a column at the
left. The radius is the distance-between the center line of
rotation of the crane and the center of gravity of the load.
Various boom lengths are Hsted across the top, ranging
from fully retracted to fully extended and with the swing-
away extension in use. The: boom angle (in degrees)
required for the given lift is shown in parenthesis below
the maximum tolal weight which can be lifted. Note that
the boom lengths in between the increments shown
should always be weated as if the boom was extended to
the next longer length, For-example, it the load chart has
capacities for 48 foot and 54 foot boom lengths and the
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actual length of the boom in use is 50 feet, then the maxi-
mum capacity will be listed under the 54 foot boom
length because the boom is beyond 48 feet in length.

Another important section of the load chart is the range
diagram, The range diagram illustrates the tip height
which can be achieved at each boom length, angle, and
radius. If the operator knows the radius required for a
specific lift and the tip height necessary, he can calculate
the required boom length and angle needed for the lift.
He then checks the capacity chart for the specitic boom
length and radius to find out if the crane is capable of per-
forming the lift safely. Or, on the other hand, if the boom
length and angle are known, the radiuns can be determined
from the range diagram.

A lifting area diagram is included as part of the load chart
to describe over side, over rear, and over front lifting
areas. An examination of the lifting area diagram shows
that the locations of the outrigger stabilizer cylinders in
the fully extended position are used to mark the bound-
aries of the lifting areas,

A boom extension capacity chart and notes are also
included as part of the load chart to list the capacities for
the degree of offset and boom angle.

The last major portion of the load chart is the section con-
cetning notes to lifting capacities. Be sure to xead all
notes carefully so you undexstand what each one means.
The load chart also gives weight reductions for Grove
load handling devices such as hook blocks, headache
balls, boom cxtension sections, etc., which must be taken
into consideration as part of the load. Remember, any
other load handling devices, such as chains, slings, or
spreader hars must also be considered, and the weight of
fhese devices must be added to the weight of the load.

Special Note:

Repardless of counterweight and outrigger spread contig-
urations, no deduct is reguired from the main boom
charts for a stowed boom extension. However, the LMI
System still monitors the eftect of the stowed boom
extension and will display a load valve which will vary
with changes in boom length and boom angle. To achieve
maximum main boom capacitics, the boom extension
st be removed from the crane.



CRANE FUNCTIONS -

DANGER

THE OUTRIGGERS AND THE CENTER
FRONT STABILIZER MUST BE PROPERLY
EXTENDED AND SET BEFORE ANY
OTHER OPERATION OF THE CRANE IS
ATTEMPTED UNLESS PERFORMING ON
RUBBER LIFTING. .

DANGER

¥

THE CENTER FRONT STABILIZER WILL
RETRACT WHEN THE MAIN OUTRIGGER
CONTROL 1S SHIFTED TO THE RETRACT
POSITION. AFTER OPERATING THE MAIN
OUTRIGGER CONTROL, THE CENTER
FRONT STABILIZER MUST BE RESET
BEFORE OPERATING THE CRANE.

SETTING THE OUTRIGGERS

1.

NOTE
Oh cranes equipped with air suspension,
the air suspension system must be
deflated when on outriggers.

Position the outrigger floats directly out from each

outrigger to where the oufriggers will be properly

extended.

CAUTION

ALWAYS POSITION A SWITCH ON THE
OUTRIGGER SELECTOR PANEL BEFORE
POSITIONING THE = OUTRIGGER
EXTENSION/RETRACTION SWITCH TO
EXTEND OR RETRACT. FAILURE TO DO
THIS MAY CAUSE A HYDRAULIC LOCK
AGAINST THE INDIVIDUAL SOLENOID
VALVES, PREVENTING THEWM FROM
OPENING.

Position the appropriate outrigger selector switch
FRONT EXTENSION or REAR EXTENSION and
position the outrigger extension/retraction switch to
EXTEND. The appropriate outrigger should begin
to extend. Refer to Engaging the Mid-Extend Lock
Pin if the crane is to be operated at the mid-extend
position,

DANGER

ALL FOUR OUTRIGGER BEAMS MUST BE
EQUALLY EXTENDED ' TO THE
APPROPRIATE VERTICAL STRIPE
BEFORE BEGINNING OPERATION.

NOTE

More than one outrigger may be extended
at one time. However, o ensure that each
outrigger is fully extended, each outrigget
selector switch should be depressed indi- -
vidually and the outrigger extension/’
retraction switch momentarily positioned
to EXTEND after muiti-outrigger exten-
sion.

After all four outrigger beams have been fully
extended, position the appropriate outrigger selector
switch to FRONT STABILIZER or REAR STABI-
LIZER and position the outrigger extension/retrac-
tion switch to EXTEND.

Extend each stabilizer, positioning the float as nec-
essary, until the locking levers of the float engage
the stabilizer cylinder rod.

NOTE

More than one stabilizer may be extended
al one fime.

With each stabilizer float firmly touching the
ground, position the front outrigger selector
switches to FRONT STABILIZER and position the
extension/retraction switch to EXTEND. Exiend the
front stabilizers approximately 76 to 102 mm (Bto4d
in).

Position the rear outrigger selector switches (o
REAR STABILIZER switches and position .the
extension/retraction switch to EXTEND. Extend the
reat stabilizers approximately 76 to 102 mm Btod
in).

DANGER

ALL FOUR OUTRIGGER BEAM LOCK
PINS MUST BE ENGAGED BEFORE
OPERATING FROM THE MID-EXTEND
POSITION. oo
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DANGER

‘fHE OPERATOR MUST SELECT THE
PROPER LOAD CHART AND LM
PROGRAM FOR THE OUTRIGGER -
POSITION SELECTED.

Repeat the procedures in steps 5 and 6 until all
wheels are clear of the ground and the crane is level,
as indicated by the bubble level indicator located on
the front console. If suspected that the bubble level
indicator is out of adjustment, verify and adjust it as
follows.

2. Locate the crane on a firm, level surface.

b. Extend and set the outriggers. Level the crane,
as indicated by the bubble level indicator, using
the outriggets. : g

¢. Place a miracle pointer, carpenter level, or simi-
lar type device on a machined surface such as
the tumtable bearing or bearing mounting sur-
faces.

d. Using the outriggers, level the crane as indicated
on the device used in step ¢.

e. Using the mounting screws, adjust the bubble
Jevel indicator to show level,

Engaging the Mid Extension Lock Pin

NOTE

1t may be necessary to jog the outrigger
extension/retraction switch slightly to
ensure propef pin engagement.

With the outriggers fully retracted, tum the locking pin
00° from its stowed position and allow the pin to slip into
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the lug on the jack bearn. If the pin will not slip into the

lug, slowly extend or retract the outrigger beam, allowing -

the locking pin to drop into the lug.

STOWING THE OUTRIGGERS

1.

Position the rear outrigger selector switches to
REAR STABILIZER and position the extension/
retraction switch to RETRACT until the rear stabi-
lizers have refracied several inches.

Position the front oufrigger selector switches to
FRONT STABILIZER and position the extension/
retraction switch to RETRACT until the front stabi-
lizers have retracted several inches.

~Locking
Pin

43074

3.

T

d_utrigger Locking Pin Down

Repeat steps 1 and 2 until the crane is resting on all
wheels and the stabilizer floats are severat inches off
the ground.



7. Stow the outrigger floats.

Stowling the Mid Extension Lock Pin

Locking

49072

Outrigget Beam Pinned in Mid Extension Position Outrigger Locking Pin Raised
DANGER NOTE
KEEP FEET AND HANDS CLEAR OF THE ; i the look pin is wedged in the hole in the
FLOATS WHEN UNLOCKING THEM FROM outrigger beam, it may be necessary to
THE STABILIZERS. \ joy the outrigger extensionfretraction
switch slightly while pulling upward on

4. Release the locking levers and allow the floats to the pin.

th .
drop (o the ground Fully retract the outrigger beams. Lift the lock pin and

5 Continue to retract the stabilizers until they are fully taen it 90° to its stowed position.

retracted. :
SETTING THE CENTER FRONT STABILIZER
6. Position the appropriate outrigger selector swilches

to FRONT EXTENSION or REAR EXTENSION CAUTIO

and position the extension/retraction switch (o

RETRACT to retract each outrigger. Reter 0 Stow- NEVER OPERATE THE CENTER FRONT

STABILIZER UNLESS THE BOOM . IS

illg the Mid*EXtend Lock Pin if the crane was oper- HETRACTED AND IN THE B00M REST
ated at the mid-extend position, . POSITION. NEVER EXTEND THE CENTER
FRONT STABILIZER UNLESS THE MAIN

NOTE OUTRIGGERS AND STABILIZERS ARE

EXTENDED AND SET. ALWAYS RETRACT

NMore than one ouirigger may be retracted THE CENTER FRONT STABILIZER

at a time, BEFORE RETRACTING THE MAIN
. ) : STABILIZERS AND OUTRIGGERS.
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2.

v

Position the CENTER FRONT STABILIZER con-
irol switch to ACTIVATE and position the outrigger
extension/retraction switch'to EXTEND.

CAUTION

po NOT TRY TO LIFT OR LEVEL THE
CRANE WITH THE CENTER FRONT
STABILIZER. :

Continue to extend the stabilizer until the float is
firmly set on the ground. ‘

STOWING THE CENTER FRONT ST‘ABILIZER

CAUTION

NEVER OPERATE THE CENTER FRONT
‘STABILIZER UNLESS THE BOOM IS
AETRACTED AND N THE BOOM REST
;- pPOSITION. NEVER EXTEND THE GENTER
FRONT STABILIZER UNLESS THE MAIN
OUTRIGGERS AND STABILIZERS ARE
EXTENDED AND SET. ALWAYS RETRACT
THE = CENTER FRONT STABILIZER
BEFORE RETRACTING THE MAIN
STABILIZERS AND QUTRIGGERS.

DANGER

THE CENTER FRONT STABILIZER WILL
RETRACT WHEN THE MAIN OUTRIGGER
CONTROL 1S SHIFTED TO THE RETRACT
POSITION, AFTER OPERATING THE MAIN
QUTRIGGER CONTROL, THE CENTER
FRONT STABILIZER musT BE RESET
BEFORE OPERATING THE CRANE.

- Position the CENTER FRONT STABILIZER con-

trol switch to ACTIVATE and position the outrigger
extension/retraction switch to RETRACT.

DANGER

KEEP FEET AND HANDS CLEAR OF THE
FLOAT WHEN UNLOCKING IT FROM THE
STABILIZER.

Retract the center front stabilizer untjl the stabilizer
is fully retracted.

SWINGING THE BOOM

DANGER

THE CRANE WUST ALWAYS BE SET UP
ON OUTRIGGERS PRIOR TO SWINGING

OVER-THE-

BEFORE

SIDE.

DANGER

INITIATING  ANY SWING

OPERATIONS, ENSURE THE AREA IN
THE SWING PATH OF THE HOOK AND/OR

LOAD, AS

WELL AS THE TALL SWING

AREA, 15 CLEAR OF ~ ALL
OBSTRUCTIONS AND PERSONNEL.

DANGER

.DEATH OR SERIOUS INJURY CGOULD

RESULT F
MOVING

ROM BEING CRUSHED BY
MACHINERY. BEFORE

ACTUATING THE SWING FUNCTION,

SOUND TH
THAT ALL

E SWING HORN AND VERIFY
PERSONNEL ARE CLEAR OF

ROTATING AND MOVING PARTS.

DANGER

WHEN SWINGING FHE LOAD FROM
OVER-THE-FRONT TO OVER-THE-SIDE
OF THE CRANE, REFER TO THE OVER-

THE-SIDE

LOAD CHARY TO MAKE

CERTAIN THE APPLICABLE CAPACITY 15
NOT EXCEEDED. TRAVELING WITH ANY
LOAD OVER-THE-SIDE 1S PROHIBITED.

CAUTION

=t m AR

ENSURE THE POSITIVE SWING LOCK 18
DISENGAGED AND THE SWING BRAKE

SWITCH IS

IN THE DISENGAGE POSITION

BEFORE ATTEMPTING TO SWING.

CAUTION

NEVER PUSH OR PULL THE SWING

CONTROL

LEVER THROUGH NEUTRAL

10 THE OPPOSITE DIRECTION TO STOP
SWING MOTION.

To swing the boom, the SWING conirol lever is pushed

to the right for right swing and pushed to the left for left

swing. Always operate the-control lever with a slow, cven

pressure. With non

_free swing, retuming the lever {oneu-



gl stops rotation. With free swing, rotation is stopped
tilizing the swing brake foot pedal. When rotation 18
stopped, put the SWING BRAKE switch in the engage
position to prevent further rotation,

ELEVATING AND LOWERING THE BOOM
Elevating The Boom
DANGER

BEFORE ELEVATING THE BOOM,
ENSURE THE AREA ABOVE AND
BENEATH THE BOOM IS CLEAR OF ALL
OBSTRUCTIONS AND PERSONNEL.

To elevate the boom, the BOOM control lever is pushed
to the left, and held until the boom reaches the desired
elevation angle,

Lowaering The Boom

DANGER

BEFORE LOWERING THE BOOM, MAKE
CERTAIN THE AREA BENEATH THE
BOOM 1S CLEAR oF ALL
OBSTRUCTIONS AND PERSONNEL.

DANGER

LONG CANTILEVER BOOMS CAN
CREATE A TIPPING CONDITION EVEN
WHEN UNLOADED AND 1N AN EXTENDED
AND LOWERED POSITION.

DANGER

WHEN LOWERING THE BOOW, LET OUT
THE CABLE SIMULTANEOUSLY TO
PREVENT TWO-BLOCKING THE BOOM
NOSE AND THE HOOK BLOCK.

DANGER

THE CLOSER THE LOAD IS CARRIED TO
THE BOOM NOSE, THE MORE
IMPORTANT (T  BECOMES  TO
SIMULTANEOUSLY LET OUT CABLE AS
THE BOOM IS LOWERED.

To lower the boom, the BOOM control lever is pushed to

"7} theright and held until the boom is Jowered to the desired

position.

TELESCOPING THE BOOM
NOTE

When the crane is equipped with an auxil-
lary hoist the telescope function is con-
trolled by a foot pedal.

Extending The Four Section Boom
' DANGER

WHEN EXTENDING THE BOOM, LET OUT
CABLE SIMULTANEOUSLY TO PREVENT
TWO-BLOCKING THE BOOM NOSE AND
HOOK BLOCK.

DANGER

CHECK THE LOAD CHART FOR "
MAXIMUM LOAD AT GIVEN RADIUS,
BOOM ANGLE, AND LENGTH BEFORE
EXTENDING BOOM WITH A LOAD.

To extend the boom, the TELESCOPE control lever is
pushed forward away from the operator, to the OUT posi-
tion and held until the boom extends to the desired
length. The inner mid will fully extend and then the syn-
chronized outer mid and fiy sections will extend.

Retracting The Four Section Boom

1

DANGER

WHEN RETRACTING THE pOOM, THE
LOAD WILL LOWER UNLESS THE CABLE
1S TAKEN IN SIMULTANEOUSLY.

To retract the boom, the TELESCOPE control lever is
pulled back, toward (he operator, to the IN position and
held until the boom retracts io the desired length. The
synchronized outer mid and fly sections will reteact and
then the inner mid will retract. '

Extending The Five Section Boom In Manual Mode

DANGER

WHEN EXTENDING THE BOOM, LET OUT
CABLE SIMULTANEOUSLY TO PREVENT
TWO-BLOCKING THE BOOM NOSE AND
HOOK BLOCK.
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DANGER

CHECK THE LOAD CHART FOR
MAXIMUM LOAD AT GIVEN RADIUS,
BOOM ANGLE, AND LENGTH BEFORE
EXTENDING BOOM WITH A LOAD.

‘The MANUAL, mode of operation should not be used for
lifting operations because the LMI System is pro-
grammed 1o provide a lesser load chart for manual opera-
tion. MANUAL mode should be used for rigging
operation only.

1. Position the BOOM MODE switch to MANUAL.

2. Using the BOOM TELE SECTION SELECT
switch, select which boom section (INNER MID,
CENTER MID or OUTER MID FLY) is o be
extended, The appropriate amber indicator light will
illuminate, indicating the section selected.

NOTE

The outer mid and fly sections are aiways
synchronized and are operated as a unit.

3. The TELESCOPE control lever is pushed forward
away from the operator, to the OUT position and
held until the boom section selected extends to the
desired length.

Retracting The Five Section Boom In Manual Hode

DANGER

WHEN RETRACTING THE BOOM, THE
LOAD WILL LOWER UNLESS THE CABLE
1S TAKEN IN SIMULTANEOQUSLY.

. 1. Position the BOOM MODE switch to MANUAL.

2. Using the BOOM TELE SECTION SELECT
switch, select which boom section (INNER MID,
CENTER MID ar OUTER MID FLY) is to be
extended. The appropriate amber indicator light will
illuminate indicating the section selected.

NOTE

The outer mid and fly sections are always
synchronized and are operated as a unit.
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3 The TELESCOPE control lever is pulled back,
toward the operator, to the IN position and held unfil
the boom section selected retracts to the desired
length.

Extending The Five Section Boom In Mode A

DANGER

WHEN EXTENDING THE BOOM, LET OUT
CABLE SIMULTANEOUSLY TO PREVENT
TWO-BLOCKING THE BOON NOSE AND
HOOK BLOCK.

DANGER

CHECK THE LOAD CHART FOR
MAXIMUM LOAD AT GIVEN RADIUS,
BOOM ANGLE, AND LENGTH BEFORE
EXTENDING BOOM WITH A LOAD., '

NOTE
h the AUTO Mode, the operation of the
five section boom’s telescope system is

electronically controlled by the LMt sys-
tem.

NOTE
In Mode A the Innet Mid boom section is

fiot in use until the mid, outer inid, and fly
sections are fully extended.

1. Position e BOOM MODE swiich (o AUTO.

5 Position the BOOM TELE MODE switch to-A.

5 The TELESCOPE control lever is pushed forward

away from the operator, to the OUT position and
held. The center mid, outer mid and fly sections will
extend in the proper sequence determined by the
LMI system, Refer Lo the figure titled Boom Exten-
sion Configurations.

4. If the boom sequence malfunctions, and the red

BOOM NOT SYNC light iltaminates, stop telescop-
ing the boom and refer to manual boom operation to
get the boom back into synchronization or fully
retract the boom and start over again. Percentage of
boom section extension can be obtained from the
LMI panel. S

!



Mode A Tele Sequence
(tnner Mid not in use)

gl
§- ~
10.8 metels
{35.4 1t)
W -/
st )
r 18.6 meieis o
(61.0 %)
A i - - :E
i 22 5 meters
(73.811)
o . [}
£ /. . v/ -
a 26.4 melers -
(86.6 ft)
g .. ' @ - 4]?
30.3 meters o
(99.4 ft)
i rj v/ -

34.2 meters
{it2.2 i)

3

T1(/MD) 0%
T2{MID) 0%
T3 (OMID) 0%
T3ELY) 0%
THMID) 0%
T2 {MID) . 100%
T3 {OMID) 0%
Ta{FY) 0%
T1(UMID) 0%

T2 (MID} 100%
T3 {OMID) 25%
Ta(FLY) ~ 26%

T
T2
T3
BE;

D) 0%
MID) 100%
OIMID) 50%
FLY)  50%

T2 (MID)  100%
T3 (O/MID) 75%

T1 }uwo). 0%
Ta{rly) = 75%

T
T2
T3
T3

IMID) 0%
MID) 100%
O/MID}100%
FLY) 100%

Boom Extension Configurations (Shéet-,‘l of 2)




Mode 8 Tele Sequence
(Inner Mid in use)

e

10.8 meters
(35.4 )

¥l

/A AN

i}

16.6 metars
(54.6 Tt)

¥

PO S SN
= w

18.6 meters

LA

(61.0 ft)
p— 7 - y
[ b—|
22.5 meters
(73.8 ft)
@F d 2 - B
[t i“'l
26.4 meiers
(86.6 1t)
b A S— b
|- .
v 30.3 meters "
(99.4 ft)
———+ i w —
™ 34.2 moters -
(1122 )
4 - 7 i A }
38.1 meters o
(125.0 #t)
K rd il y/ S = -

]

42,0 meiers
(137.8 ft)

T MDY 0%
T2 (MID) 0%
T3 EO.-‘M!D) 0%
T3{FLY) = 0%

T1 {/MIDy EO%

T2 (MID) 25%
T3 {Q/MID) 0%
Ta{FLY) 0%

T1 (I/MID)  50%
T2 (MID)  50%

T3 {OMID) 0% .

T3(ELY) 0%

T4 (WMD) 75%
T2 {MID}) 75%
T3 (O/MID) 0%
T3{FLY) = 0%
T1 (IMID) 100%
T2 {MID) 100%
T3 [O/MID) 0%
T3FLY} 0%

T2 (MID) 100%
T3 (OMID) 25%

T Yﬂ\nm} 100%
Ta (FLY)

25%

T2 {MID} 100%
T3 (O/MID) 50%
T3 (FLY)

T ilfMlD} 100%

650%

T2 MiD} 100%
T3 (O/MID

) 75%
FLY)

T EI;’MID) 100%
75%

T3

T2 (MDY 100%
T3 (OMID)Y100%

T1 ;lfMID} 100%
T3 {FLY)

100%
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etracting The Fivé Section Boom In Mode A
DANGER

WHEN RETRACTING THE BOOM, THE
LOAD WILL LOWER UNLESS THE CABLE
IS TAKEN IN SIMULTANEOUSLY.

NOTE

In the AUTO Mods, the operation of the
five section boom's telescope system is
electronically controlled by the LMl sys-
tem,

Position the BOOM MODE switch to AUTO.
. | Position the BOOM TELE MODE switch to A,

The TELESCOPE control lever is pulled toward the
opetator, o the IN position and held. The outer mid
and fly sections and then the center mid section will
retract in the proper sequence determined by the
LMI system. Refer to the figure titled Boom Exten-
sion Configurations.

If the boom sequence malfunctions, and the red -

BOOM NOT SYNC light ilturainates, stop telescop-
ing the boom and refer to manual boom operation to
get the boom back into synchronization or fully
retract the boom and start over again.Percentage of
boom section extension can be obtained from the
LMI panel.

CAUTION

WHEN SWITCHING FROM ONE MODE TO
THE OTHER MODE {A OR B) THE BOOM
SHOULD EITHER BE FULLY RETRACTED
OR FULLY EXTENDED.

Extending The Five Section Boom In fiode B

DANGER

WHEN EXTENDING THE BOOM, LET OUT
CABLE SIMULTANEOUSLY TO PREVENT
TWO-BLOCKING THE BOOM NOSE AND
HOOK BLOCK.

DANGER

CHECK THE LOAD CHART FOR
MAXIMUM LOAD AT GIVEN BADIUS,

BOOW ANGLE, AND LENGTH BEFORE
EXTENDING BOOM WITH A LOAD.

NOTE

In the AUTO Mode, the operation of the
five sectlon boom’s telescope system is
electronically conirolled by the LMI sys-
tem.

Position the BOOM MODE switch to AUTO.
Position the BOOM TELE MODE switch fo B.

The TELESCOPE control lever is pushed forward
away from the operator, to the QUT position and
held. The inner mid, center mid, oulet mid and fly
sections will extend in the proper sequence deter-
mined by the LMI system, Refer to the figure titled
Boom BExtension Configurations.

I the boom sequence malfunciions, and the red
BOOM NOT SYNC light illuminates, stop telescop-
ing the boom and refer to manual boom operation to
get the boom back into synchronization or fully
reiract the boom and start over again, Percentage of
boom section extension can be obtained from the
LMI panel.

Retracting The Five Section Boom In Mode B

DANGER

WHEN RETRACTING THE BOOM, THE
LOAD WILL LOWER UNLESS THE CABLE
IS TAKEN:IN SIMULTANEOUSLY.

NOTE
In the AUTO Mode, the operation of the
five section boom’s telescope sysiem is

electronically controlled by the LM? sys-
tem.

Position the BOOM MODE swiich (o AUTO,
Position (he BOOM TELE MODE switch t0 B

The TELESCOPE control lever is pulled toward the
operator, to the IN position and held. The outer mid
and fly sections and then the center mid and inner
mid sections will retract in the proper sequence
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determined by the LMY system. Refer to the figure
titted Boom Extension Corifigurations.

A If the boom sequence -malfunctions, and the red
BOOM NOT SYNC light illuminates, stop telescop-
ing the boom and refer to manual boom operation (o
pet the boom back nto synchronization or fully
reteact the boom and start over again, Percentage of
boom section extensioti”can be obtained from the
LMI panel,

LOWERING AND RAISING THE -éABLE
DANGER

BEFORE LOWERING OR RAISING THE
CABLE (LOAD), ENSURE THE AREA
BENEATH THE LOAD iS CLEAR OF ALL
OBSTRUCTIONS AND PERSONNEL.

.

WHEN STARTING OR STOPPING THE
HOIST, DO NOT JERK THE CONTROL
LEVER. JERKING THE LEVER CAUSES
THE LOAD TO BOUNCE, WHICH COULD
RESULT IN POSSIBLE DAMAGE TO THE
CRANE.

NOTE

When the load is stopped.at the desired
height, the automatic brake wili engage
and hold the load as long as the control
lever remains in neutral.

Lowering The Cable

To lower the cable, the MAIN hoist or AUX hoist control
lever is pushed forward, away from the operator, to the
down position and held until the hook or load is lowered
to the cesired height.

Raising The Cable

To raise the cable, the MAIN hoeist or AUX hoist conirol
lever is pulled back, toward the operator, (o the up posi-
lion and held uniil the hook or load is raised 1o the
desired height.

STOWING AND PARKING

DANGER

NEVER PARK THE CRANE NEAR HOLES,
OR ON ROCKY OR EXTREMELY SOFT
SURFACES., THIS MAY CAUSE THE
CRANE TO OVERTURN, RESULTING IN
INJURY TO PERSONNEL.

After the crane is parked, complete the following.

1. Remove the load from the hook.

9. Remove or stow boom extensions if so equipped.
3. Fully retract all boom sections.

4. Lower the boom to normal travel position.

5. PBngage the swing brake and;'or swing lock.

6. Retract all stabilizer cylihders and outrigger beams,
7. Park the crane on a stable surface.

8.  Apply the patking brakes and chock wheels.

9. Ensure all operating controls ate in neutral position. \

10. Shut down engine following proper procedures
. specified in this Handbook and the applicable
engine manual.

11. Remove the keys.

12. Close and lock, if applicable, all windows, covers,
and doors.

RECOMMENDED CRANE SHUTDOWN
PROCEBURES

The following procedure will extend serviceable life of
various crane COmponemnts, reduce vandalism and acci-
dents during crane shutdown periods or anytime the crane
is left unattended.

1. Lower any load to the proper surface.
7 Remove ot stow all jibs or boom exiensions.

3, Fully retract the boom and lower to the {ravel posi-

tion. . : /i B!
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10.

11,

12.

Engage the swing brake and/or swing lock.
Retract all stabilizer cylinders and oulrigger heams,

Ensure a1l craning and accessory conirols are inneu-
tral and/or off,

Shut down the engine using the proper procedures as
specified by this handbook and the applicable
engine manuat,

Perform any other specified procedures required al
the end of the working day, i.e. drain water from the
fuel filter-water separator, refueling, etc.

Close and lock all windows and the sky light.
Remove the keys from the crane.

Lock up the crane and install vandal guards, if used.

DANGER

STEP 12 DOES NOT TAKE THE PLACE OF
THE PRESTARTING CHECKS WHICH
MUST BE PERFORMED JUST PRIOR TO
USING THE CRANE AT THE NEXT
WORKING DAY,

Make a thorough walk-around inspection to ensure
that all cylinders that can be retracted are fully
retracted. The only exceptions are those cylinders
which cannot be fully retracted. Also, look for any-
thing that could hinder or prevent starting the next
day's work.

TRAVELING WITH BOOM EXTENSION ERECTED

Eour Section Boom With Telescoping Boom

Extension

Traveling with the telescoping boom extenston erected is

1.

2.

permissible if the following conditions are adhered with:

Jobsite travel must be on firm, level surface onty.

Boom must be fully retracted with the boom exten-
sion at minimum offget.

3. Main boom angle must be 10° minimura, 30° maxi-
mum.

4. Maximum travel speed must not exceed 4 kmh (2.5
mph).

5.  Superstructure must be pinned over the front with up
to 8165 kg (18,000 1b) of counterweight or pinned
over the rear with 3865 to 8615 kg (8500 to 18,000
ib) of counterweight.

6. Hook block may be reeved over main boom nose
and hanging no more than 92 cm (3 fi) below lower
boom nose sheaves,

7. Headache ball may be reeved over boom extension
- and hanging no more than 92 cm (3 ft) below exlen-
sion sheave.

Four of Five Section Boom With Folding Boom
Extension

Traveling with the folding boom exiension erected is per-
missible if the following conditions are adhered with:

1. Jobsite travel must be on firm, level surface only.

2.. Boom must be fuily retracted with the boom exten-
" sion at minimum offset.

3 1 Main boom angle must be 60° minimum, 70° maxi-
mum with stinger erected or 20° minimum,
70° maximum with stinger stowed on main boom
base.

4. Maximum travel speed must not exceed 4 kmh (2.5
mph). '

s, Supetstructure must be pinned over the front with

3865 (o 8615 kg (8500 o 18,000 1b) of counter-
weight on carrier, :

6. Hook block may be reeved ovet main boom nose
and hanging no more than 92 cm (3 ft) below lower
boom nose sheaves.

7. Headache ball may be reeved over boom extension
and hanging no more than 92 cm (3 ft) below exten-
sion sheave.
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' OPERATIONAL AIDS
GENERAL

This section provides a brief description of optional oper-
ational aids available on the crane.

LOAD MOMENT IN DICATING SYSTEM

The load moment indicating system is an eleciro-
mechanical sensing system gicsigned to alert the operator
of impending capacity lifts when the system has been
propesly preset by the crane operator. The confrol panel is
mounted in the cab. When an overload coendition is
sensed, the system provides the operator with a visual
and audible warning and locks out the control levers (0
prevent lowering the boom, extending the boom, of rais-
ing the main or auxiliary hoist -cables. Antitwo-block
devices are also incorporated into me:;giystem to prevent

the hook block from coming into contact with the boom
nose or jib. This condition will also cause a lockout of the
above mentioned control functions. Boom mgle indica-
tion is provided on the conirol panel.

CONTROL LEVER LOCKOUT SYSTEM

The conirol lever lockout system consists of hydraulic
solenoid valves placed in-line between the hydraulic
remole control valves in the cab and the pilot-operated
directional control valves. ‘When the valves are actuated,
they prevent pilot flow between Lhe hydraulic remote
control valve in the cab and the appropriate directional
control valve. The valves are activated in such a manner
as lo prevent worsening the condition, i.c. boom down,

telescope out, or hoist up. The control lever lockout sys-

tem is used with the antitwo-block system or the load
moment indicating syster.



SECTION 5

LUBRICATION

GENERAL EP-MPG (EXTREME PRESSURE MULTIPURPOSE
- GREASE).

Following the designated lubricalion procedures is

important in ensuring maximum ciane lifelime and utili- Reference Specifications.

zation. The procedures and lubrication charts in this sec-

tion include information on the types of lubricants used, Citgo. . .oovieiiieins Exira Range Grease

the location of the lubrication points, the frequency of BXKOT « v verveerennennn Beacon Q2 Grease

lubrication, and other information. Esso....oovvviviinn Beacon Q2 Grease (UK.)
Kendall .. ..oovvvnnivvinnenenn 1.-424 Grease

The service intervals specified are for normal operation
where moderate temperature, humidity, and atmospheric $°°P9-
conditions prevail. In areas of extreme conditions, the

gervice periods and lubrication specifications should be
altered to meet existing conditions. For information on
extreme condition lubrication, contact your local service
representative or Grove Product Support, Chambersburg,

Pennsylvania.

LUBRICANTS AND SPECIFICATIONS

CAUTION

CHASSIS GREASE LUBRICANTS MUST
NOT BE APPLIED WITH AIR PRESSURE
DEVICES AS THIS LUBRICANT IS USED
ON SEALED FITTINGS.

CAUTIO

THE . MULTIPURPOSE GREASE
INSTALLED DURING MANUFACTURE 1S
OF A LITHIUM BASE. USE OF A NON-
COMPATIBELE GREASE COULD RESULT
IN DAMAGE TO EQUIPMENT.

This specification is intended to provide the minimum
requirements for multipurpose extreme pressure lithinm
soap base grease with molybdenum disuifide filler.

Application.
This material is intended for use as a general purpose

lubricant in slow plain bearings and sliding surface appli-
cations on mobile crane chassis and telescoping boorns.

Typical Properties,
CNLGE ottt No.2
' Molybdenum Disulfide Content. . 1% Minimum
Minimum Dropping Point ...... 177°C (350°F)
Water Resistance, ASTM-D1264 . .. .. 10% Max
Loss _
Timkin OK Load, ....... ... 0vvn 15.87kg

(35 1bs), Minimum

Qualified Products.

Specific recommendations of brand and grade of lubri- CHEOL .o iinns ExiraRange Grease
cants are not made here due to regional availability, oper- BXAOM .o ve e cneernnnsaasenenes Beacon Q2
ating conditions, and the continual development of Kendall........ S L-424 Grease
improved products. Where questions arise, refer to the
component manufacturer’s manval and a reliable sup- Grove Lube Symbol.
plier.

EP-MPG
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AFC (ANTIFREEZE!COOLANT)

Reference Specifications.

SAEYI034,....... Engine Coolant Concentrate
Bthylene-Glycol Type

Cummins Engine 85T8-2 ........ Low Silicate
Requirement

Federal Specification O-A-548 ..., .. Antifreeze

Coolant, Ethylene Glycol, Inhibited, Concen-
{rated

H

Scope.

This specification is intended to provide the minimum
performance requirements for gthylene-glycol, low sili-
cate, engine antifreeze/coolant concentrate for use m ini-
fial fill of liquid cooled internal combustion engines, It
does not relieve the supplier of responsibilities associated
with brand name producis. '

Application.
This material is intended to provide protection for a mini-
mum of one (1} year in a properly maintained cooling

system.

Physical and Chemical Properties.

Giycol content, weight % .. .......... 94 min,
Water content weight% . .. ..ot 5
Freezing point °C (°F), 50% Vb...... -37(-34)
Flash point °C (°F),COC .. ........ 121(250)
Silicate content weight % . ... . ... oo v r 0.1
Reserve alkalimtymb .. ... ... 000 10.0min.
PH33% Vb . oo 9.9-10.5
3174 - U 10.0-11.0
Ash content, weight % ... ... PR 50

a. Single values are maximum nnless otherwise
indicated.

b. Concentration of antifreeze by volume in a
water solution.

¢. As anhydrous sodium silicate.
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Qualified Products.

Oliver Oit Company . . . .. Full Force Antifrecze
Coolant

Shell Oil Company....... Shellzone Antifreeze
Coolant

Houghton Chemical Corporation . ... .. Pan-nol
Formula U200 Antifreeze Coolant

Texaco Lubricants Company . ...... Code2055

Startex Antifreeze Coolant
Grove Lube Symbol.
AFC
EO (ENGINE OIL).
Scope.
This specification is intended to provide the minimum
requirements for engine oil purchased for initial fill of
naturally aspirated and turbe charged diesel engines and
gasoline engines in accordance with the engine manufac-
turer’s recommendations.

Application.

This material is intended to provide proper crankcase
luprication in both gasoline and diesel engines.

Pﬂyslcal Properties.

API Service Classification ...... ...t CH
Viscosity rating SAE ... ...l 15W-40
Flash point, °C (°F), COC .......... 225 (435)
Pour point, °C CFY . ..ovviniiinn. 30 (<22

Sulfated ash, weight max. ............. 1.0

Viscosity, P @ -15°C (CCS). ......... 3000
Viscosttyindex . ... ..o 133
Viscosity

ST @A40°C . e nas 124
eST@ 100°C ... 15.6
SUS @ I00PF . . ve e nnens 640
SUS@210F . . oi it 82.3

a. Values are typical except where ranges or limits
arc shown.

Oualified Products.

Citgo Citgard 500 .. ... ....... Grade 15W-40

i
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irove Lube Symbol.

ATF (AUTOMATiC TRANSMISSION FLUID).
Reference Specifications.

Citgo .o vvo v Multipurpose Automatic
“Fransmission Fluid, Dexton - ITT E, Mercon
 25107C) RSP Superflo ATF Automatic
Transmission Fluid Identification

FSSO . . v evsavnarrsnsantons Esso Automatic
Transmission Fluid Identification

Scope.

This specification is intended to provide the minimum
requirements for automatic transmissions in accordance
with the transmission manufacturer’s recommendations.

Application.

This material is intended to provide proper Inbrication

Ry, when used in automatic transmissions, powershilt trans-

igsions, and torque convertets at operating temperatures
W above -26°C (-15°F).

Typical Properties.
Fluid Type . ... oomvncrvenns GM Dexron HI
E Allison Div. C-4, Ford Mercon
(0% R Red

NOTE

Automatic transmissions manufactured
by Allison require the addition of a fungal
growth inhibitor to the transmission fiuid
if the transmission is expected to be inac-
tive for a year or more.

Qualified Products.
Citgo . ..ovven Auntomatic Transmission Fluid
(Dexron Il E, Mercon)
Bxxen ......... Automatic Transmission Fluid
(Supertlo ATE) .
Bsso. . cuovvenen Automatic Transmission Fluid

(Esso ATE)

Grove Lube Symbol.

ATF

WPG (WATER PUMP GREASE).
Scope.

This specification is intended to provide the minimmm
requirements for multi-purpose high pressure lithinm
FICase.

Application.

This lithium grease is recommended for the lubrication of
wheel beatings, water pumps, and universal joins.

Typical Properties.
NLGIGIade . v vce v rareainer s #2
SOAP TYPE v vvmvvvee v Lithium
Penetration, Worked . .. ..o iah e 270 - 290
Dropping Point, °F ML s o vesvvrveraanen 340
Water Resistance, ASTM D126... ... 5% Max.
Qualified Products.
P CHEO . e Premium Lithium Grease
" SUIIOCO v oo nnee e Sunfleet HP Grease
CGulf L Gulfcrown B.P. Grease
Grove Lube Symbol.
WPG

SSGL-5 (SEMI-SYNTHETIC GEAR LUBRICANT).
Scope.

This specification is intended 0 provide the minimum
requirements for a semi-synthetic hypoid gear lubricant.

It must have pood thermal stability, sludge and deposit
control, and seal compatibility.

Application.
This material is intended for axle appiications when spec-

ifications when specifically called for by the equipment
manufacturer.
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Typical Properties,

API Service Classification ............. GL-5
SAEGrade ....ocvvvinaaens R 80W-90
API Gravity.........- e 28.8
Viscosity '

eST @ 40°C (100°F). ..o nes 125
¢ST @ 100°C R10°F). oo ivnevnv v e 14.1
SUS @100°C (210°F). .o cvieens 76
SUS @ 38°C (100°F) . oo vviverennrens 650
P @ 26°C15F). e 45,000
Viscosity index .. ..., e 114
Flash point, °C (°F), COC.......... 355 (180)
Pour point, °C°F) «.....iiees -4y (-40)
Timken OK Load ..o vy 60

Qualified Products,
Century Unigear Semi-synthetic. . ....... SAER

Q0W-00 Gear Lubricant, Product Code No.
324094

Grove Lube Symbol.

SSGL-5

SYNTHETIC GEAR LUBRICANT.
Scope.

This lubricant provides improved start-up, easier shifting,
and less gear wear in colder operations. Less friction, less
drag and improved oxidation resistance combine to pro-
vide potential fuel economy benefits and longer fluid
dyain intervals. This product does contain antiwear, rust,
oxidation, foam and cosrogion inhibitors to protect bear-
ings and synchronizers and to promote longer fransmis-
sion life.

Application.

For heavy duty service in manual transmissions where
the ransmission manufacturer normally recommends
either engine oils or non-EP type lubricants. Not recom-
mended for hypoid gears where API Service Classifica-
tion GL-5H is required.
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Typical Properties.

API Service Classification .. ....... ... GL-5H
SAEGrade ..o oo 50
APLGravity. . .o ovvceene ey 23
Viscosity
¢ST @ 40°C (100°F) ...oovvvvvinninn 138
cST @ 100°C 210°T) <o vivvvnaannns 13
cP@0°C (32°F). . cvveieinaiannnns 1(250)
P @ 26°CC15F) oo 24 (250)
cP@-30°C(-22°F) .o oovevninninns 45¢250)
cP@A0PCA0E) ..o 270 (000)
Viscosity index......ooooiiiiiiien 154
Flash point, °CCF. ..o ooovioee o 235 (455)
Poux point, CCCF) oy -40 (-40)

Qualified Products.
Citgo .. ..... Synthetic Gear Lubricant SAE 50
Baton...... Roadranger CD Synthetic Lubricant
Mobil ..o v i Mabiltrans SHC 50
Shell ot eisanea e Dentrax S
SUNOCO .« . vvvvevesrarrrans Duratrans SAE 50

HYDO (HYDRAULIC OIL).

Scope.

Tﬁis specification provides requirements for a factory fill
hy(‘iraulic fluid.

Application.

This fluid is for use in hydraulic systems of lifting equip-
ment manutactured by Grove Worldwide. 1t must provide
quiet, chatter free performance of sprag clutches, wet
brakes, and hydraulic cylinders. It must protect against
wear, fluid oxidation, rust and corrosion, and foaming, It
must not form sludge or varnish in pumps or motors. It
must provide lubrication for spur gearing and anti-fric-
tion bearings. It must maintain these characteristics when
used outdoars in vented reservoirs for a wide temperature
range and with some condensed water, It must be filtet-
able under these conditions, not forming compounds that
blind filler media. This fluid is also acceptable for use in
powershift transmissions and torque converters ak operat-
ing temperatures above -12°C (10°F).
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eguired Properties. 2. This fluid must meet or exceed a cleanliness level

matching ISO #4406 level 16/13.

Thizs fluid must be cexlified to meet John Deere

Standard JDM J20C Specification for Anti-Brake Typical Viscometrics of Somé Qualified Produeis,

Chatter Transmission/Hydraulic Fluids.

Hyken | Exxon Torque Esso Torgue | BP-Eldoran UTH BP-BLend
052 Fluaid 56 Fluid 56 & Trak-Tran 9 7367
SAE Grade 10W-20 10 W -20 10W-20 10W-20 10W-20
Viscosity
SUS @ 100°F 230 297 255.2* 261 290
SUS @ 210°F 55.5 57.3 55.9% 54.5 57
SUS @ O°F 7500 12,000 8,200 10,500 10,800
cST to 100°C 895 93 g* 92 9.2
Viscosity Index 152 142 135 142 133
ST @ 40°C 52.1 578 55% 535.7 56
Pour Point, °F -43 31 -50 -30 -39
| Zinc, wt.% 0.10 --- 0.17 0.14 0.14
*Convetted from kinematic values.
Grove Lube Symbol. Typical Properties.
HYDO API Service Classification .. ........... GL-5
SAEGrade ..o T5W-90
SYNTHETIC AXLE LUBRICANT. APLGIavity. .. covivviinee o 243
Viscosity
Scope. ST @ 100°F0°C) .vivvivivens 136.5
) ) ¢ST @ 210°F(100°C) ... coviviev v 17.5
This specification 1s intended to provide the minimum SUS @ 210°F C100°C) . o v eevemennnn a0
requirements for a synthetic hypoid gear lubricant. It SUS @ 100°F (38°C) « v v vvrvanennes 653
st have good (hermal stability, siudge and deposit con- Viscosity BIGEK + v ee e 150
trol, and seal compatibility. Flash point, °F (°C), COC .......... 405 (207)
. Pour point, FCC) . coovviiiaranss -50 (-45)
Application. _ Timken OK Load ............ TN 50
This material is intended for axle applications when spe- Qualified Products.
cifically called for by the equipment manufacturer.
Citgo....... Synthetic Gear Lubricant, 75W-90
Balon. ... ovevnvnonnes Roadranger EP75W-90
Mobil v.ovvvivianeinn Mobilube SHC T5W-90
Shell ........ TR Spirax S 7SW-90
SUNOCO . v . v e ... Duragear EP75W-90
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HYDPRAULIC OIL RECOMMENDATIONS.

New cranes come from the factory with a type of hydrau-
lic tluid commonly known as Tractor Hydrautic Fluids.
Tractor Hydraulic Fluids are intended to provide chatter-
free lubrication of wet brakes and wet cluiches in addi-
tion to good gear lubrication and hydraulic performance.

Factory fill oil meets the optimum viscosity requirements
farough a temperature range from -21 to 99° C (-5 to
210° F). When replenishinent of the oil becomes neces-
gary, or when replacement of the oil is required as a result
of contamination or operation ouside the recommended
temperature range for the factory fill oil, the following
types of oif are suitable wnder most operating conditions:

«  Tractor Hydraulic Fluids of suitable viscosity.

o .Good quality anti-wear hydraulic oils of suitable
viscosity and specifically formulated to provide
chater-free operation of wet brakes.

The most important factors in selecting an oil for hydrau-
lic service are; -

*  Viscosity,
«  #Anti-wear additives.
VISCOSITY.

“The oil must have proper viscosity to provide a lubricat-
ing film at system operating temperature.

Oil viscosity is important because il has a direct bearing
on efficient transmission of power. An oil must flow
readily theough the system with a minimum of pressure
and flow loss. Positive lubrication depends on viscosity.
The oil must be sufficiently light to get between the com-
ponents machined surfaces, and maintain a lubricating
film at system operating temperatures. Cold weather
start-up procedures should allow for a gradual warm-up
until the oil reaches a reasonably fluid state,

Oil that is too light may cause the following conditions in
the system:

»  Bxcessive leakage.

+  Lower volumeiric efficiency of the ppmp.
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¢ Increased component wear.

= Loss of system pressure.

«  Lack of positive hydsaulic control.
« Lower overall efficiency.

04l that is too heavy may cause the following conditions
in the system

e System pressure drop.

« Increases system temperature.
o Sluggish system operation.

» Low mechanical efficiency.
Higher power consumption.

The following oil viscosity characteristics are recom-
mended:

« 80 to 180 SUS optimum at system operating tem-
perature.

"+ 60 SUS minitmum at systern operaling tempera-
tare. 7500 SUS maximum at starting temperature.

e 90 Viscosity Index (VD), minimum.

»  Pour point at least 11°C (20°F) below start-up
temperature.

The following grades will vsually meet the above viscos-
ity requircments:

SAE VISCOSITY TEMPERATURE

DESIGNATION °C(°F)
5W-20 -10 to 180 (-23 to 82)
10W +10 to 180 (-12 to 82)
10W-30 +10 to 210 (-12 0 99)

Arctic Conditions Below -18°C (0°F).

In general, peteoleum based fluids developed especially
for low temperature service may be used with satisfactory

results, However, certain fluids, such as halogenated -



1

draulic fluids, might not be compatible with hydraulic
ystem seals and wear bands.If you are in doubt about the
suitability of a specific fluid, check with your authorized
Grove Worldwide distributor or Grove Worldwide Prod-
uct Support,

Regardless of temperature and oil viscosity, always use
suitable start-up procedures to ensure adequate lubrica-
{ion during system warm-up.

Antiwear Additives.

Excessive wear in the system may cause a loss in volu-
metric efficiency and may cause shutdowns for mainte-
nance. An efficient antiwear oil protects the components
against rusting; resists oxidation, and helps prevent wear.

LUBRICATION POINTS

A regular frequency of lubrication must be established
for all lubrication points. Normally, this is based-on com-
ponent operating time. The most efficient method of
keeping track of lube requirements is to maintain a job
jog indicating crane usage. The log must use he engine
our meter to ensure coverage of lube points that will
receive attention based on their readings. Other lybrica-
tion requirements must be made on a time basis, ie.
weekly, monthly, elc.

AM oil levels are to be checked with the crane parked on &
Jevel surface in transport position, and while the oil is
cold, unless otherwise specified.

On plug type check points, the oil levels are to be at the
bottom edge of the check port.

On all hoists with a check plug in the drum, the fiil plug
shall be directly on top of the hoist, and the check plug
level.

All grease fiitings are SAE STANDARD unless othet-
wise indicated. Grease non-sealed fittings until grease is
seen extruding from the fitting. 0.28 kg {1 oz) of EP-
MPG equals one pump on a standard 0.45 kg (1 1b)
grease gurL

Q. drocarbons, nitro hydrocarbons, and phosphate ester .-

Over lubrication on non-sealed fiitings will ot harm the
fittings or components, but under lubrication will defi-
nilely lead to a shorter lifetime.

On sealed U-joints, care must be exercised to prevent
rupturing seals. Fill only until expansion of the seals first
becomes visible.

Unless otherwise indicated, items not equipped with
grease fittings, such as linkages, pins, levers, etc., should
be lubricated with oil once a week. Motor oil, applied
spatingly, will provide (he necessary lubrication and help
prevent the formation of rusi. An anti-seize compound
may be used if rust has not formed, otherwise the compo-
nent must be cleaned first.

Grease fittings that are worn and will not hold the grease
gun, or those that have a stuck check ball, must be
replaced.

Where wear pads are used, cycle the components and
relubricate to ensure complete lubrication of the entire
wear arca.

The following describe the Iubrication points and gives
the lube type, lube interval, lube amount, and application
of: each. Bach lubrication point is numbered, and thig
number corresponds to the index number shown on the
Lubrication Diagram.

CAUTION

THE FOLLOWING LUBE INTERVALS ARE

- To BE USED AS A GUIDELINE ONLY.
ACTUAL LUBE INTERVALS SHOULD BE
FORMULATED BY THE OFPERATOR TO
CORRESPOND ACCORDINGLY TO
CONDITIONS SUGH AS CONTINUOUS
DUTY CYCLES AND/OR HAZARDOUS
ENVIRONMENTS.

CAUTION

COMPOMENTS UTILIZING SYNTHETIC
LUBRICANTS SHOULD ALWAYS BE
SERYICED WiTH SYNTHETIC
LUBRICANTS. THE SUBSTITUTION OR
ADDITION OF PETROLEUM BASED
LUBRICANTS IN THESE COMPONENTS
COULD CAUSE THE SEALS TO LEAK.



1. Telescope Cylinder Hydraulic Swivel Fittings.

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

Lube Amount - Until grease extrudes

Application - 2 grease fittings (4-section booms
only)

2. Boom Pivot Shatt.

NOTE

When greasing the 1jft cylinder and boom
pivot shafis, better distribution of grease
within the shafts is obtained if the weight
of the boom is removed from the shafts,

Lube Type - EP-MPG

Iube Interval - 500 hours or every 12 monihs
1ube Amount - Until grease extrudes
Application - 2 grease fittings - 1 each-side

3. Top Telescope Cylinder Upper Wear Pad.

NOTE

The boom sections must be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Interval - 125 hours or every 3 months

Lube Amount - Thoroughly coat the area on the tele
cylinders'the wear pad moves on.

Application - By brush; extend the boom as required
to align the holes in the side of the boom sec-
tions.

4. Bottom Telescopé Cylinder Side Guide Pads.
- NOTE

The boom sectiohs must be extended to
gain entry through the access holes in the
boom. ’

Lube Type - EB-MPG

Lube Interval - 500 hours or every 12 months

Lube Amount - Thoroughty coat the area on the tele
cylinders the wear pad moves ofl.

Application - By brush; extend the boom in the
manval mode as required to align the holes in
the side of the boom sections (4-section booms
only).
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Retraction and Extend Cable Sheave.

NOTE

The boom sections must be extended 1o
gain entry through the access holes in the
boom.

‘Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months
Lube Amount - Until grease extrudes
Application - 3 {(4-section boom), 2 {5-section
boom) grease fittings; extend the boom as
required to align the holes in the side of the
. boom sections.

Boom Section Side Guide Wear Pads.
NOTE

The boom sections must be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Intervat - 500 hours or every 12 months

Lube Amount - Thoroughly coat the area the wear
pad moves on.

Application - By brush. Spread grease on {he ingide . -

of the boom sections in the area of the weat pad.

Boom Section Adjustable Wear Pads.

. Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

' Lube Amount - Thoroughly coat the area the wear

pad moves on.
Application - By brash. Spread grease on bottom
rails, adjustable wear pads, and cam plates.

Top Telescope Cylinder Lower Wear Pad.
NOTE

The boom sections must be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Interval - 125 hours or every 3 months

Lube Amount - Thoroughly coat the area on the tele
eylinders the wear pad moves on.

Application - By brush; extend the hoom as required
to align the holes in the side of the boom sec-
tions (4-section booms only).

P

rrl N
A )



10.

11,

12.

%‘elescope Cylinder Structure Side Guide Wear
ad.

NOTE

The boom sectlons must be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

Lube Amount - Thoroughly coat the area the wear
pad moveson. .

Application - By brush, Spread grease on the inside
of the boom sections in the area of the wear pad
(4-section booms only).

Telescope Cylinder Structure Upper Wear Pad.
NOTE

The boom sections must be extended 1o
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Interval - 125 hours or every 3 months

[ ube Amount - Thoroughly coat the area the wear
pad moves on.

Application - By brush. Spread grease on the inside
of the boom sections in the area of the wear pad
(4-section booms only).

Boom Section Lower Wear:Pads.

NOTE

The boom secilons inust be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Lube Interval - 50 hours or weekly

Lube Amount - Thoroughly coat (he area the wear
pad moves on,

Application - By brush; Extend the boom sections
and thoroughly brush grease on the entire length
of the bottom rails.

Upper Boom Nose Sheaves,

Lube Type - N/A

Lube Amount - Sheaves are permanently Jubricated,
no lubrication required. Inspect every 500 hours
or 6 months per Service Manual,

130

14,

15,

16.

17.

18

Boom Section Upper Rear Weay Pads.

Lube Type - EP-MPG

Lube Interval - 50 hours or weekly

T.ube Amount - Until grease is visible on boom sec-
tion.

Application - Use fittings located at bottom front of
boom sections while telescoping the boom in
and out,

' NOTE

Lube inteyval may be more frequent if
environmental or operating conditions
dictate.

Boom Extension Alignment Device.

Lube Type - EP-MPG

1 nbe Interval - 500 houts or every 12 months
Lube Amount - Until grease extrudes
Application - 1 grease fitting

Lower Boom Nose Sheaves.

Lube Type - N/A

Lube Amount - Sheaves are permanently lubricated,
10 lubrication required. Inspect every 500 hours
or 6 months per Service Manual.

Aux Boom Nose Sheave.

Lube Type - N/A

Lube Amount - Sheaves ate permanently lnbricated,
no lubiication required. Inspect every 500 hours
or 6 months per Service Manual.

Hook Block Sheaves.

Lube Type - N/A

Lube Amount - Sheaves are permanently lubricated,
no lubrication required. Inspect every 500 hours
or 6 months per Service Manual.

Hook Block Swivel Bearing,

Lube Type - EP-MPG

Lube Interval - 500 hours or every 6 months
Lube Amount - Until grease extrudes
Application - 3 grease fittings

Hook Shank and Hex Nut.

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

Lube Amount - Apply a liberal coating to the hook
shank threads and the top of the nut to prevent
dust, water, etc. from entering the threads.

Application - By brush or hand

5-9



20,

21,

220

23,

24.

5-10

Telescope Cylinder Stractare Lower Wear Patl,

NOTE

The boom sections must be extended to
gain entry through the access holes in the
oo,

Lube Type - EP-MPG

Lube Interval -~ 125 hours or every 3 months

Lube Amonnt - Thoroughly coat the area the wear
pad moves on,

Application - By brush. Spread grease on the inside
of the boom sections in the area of the wear pad.

Base Section Area of Inner Skid Plate.

NOTE

The boom sections must be extended to
gain entry through the access holes in the
boom.

Lube Type - EP-MPG

Interval - 50 hours or weekly

Lube Amount - Thoroughly coat the area the wear
pad moves on.

Application - Pump grease into 38 mm (1.5 inch)

“hole in base section in the area of the rear jnner

mid skid plates on both sides (4-section booms
only).

S“-'ingaway Rollers.

Lube Type - EP-MPG

Lube Interval - 500 hours ot every 12 months

Lube Amount - Thoroughly coat all sliding contact
surfaces,

Application - 1 fitting on each roller, 5 rollers.

Mast Sheave.

Lube Type - N/A _

Lube Amount - Sheaves are permanently lubricated,
no lubrication required. Inspect every S00 hours
or 6 months per Service Manual.

Boom Extension Sheave.

Lube Type - N/A

Lube Amount - Sheaves are permanently tabricated,
no lubrication required. Inspect every 500 hours
or 6 months per Service Manual.

25,

260

27.

28,

29,

30,

A2B Switch Mounting Brackeis.

Lube Type - EP-MPG

Lube Tnterval - 500 hours or every 12 months
Lube Amount - Until grease extrades
Application - 1 grease fitting per bracket

Luffing Boom Extension Pivot Points

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months
Lube Amount - Until grease extrudes
Application - 2 grease filtings per cylinder

Hoist.
CAUTION
Usg OoF NON-SEMI-SYNTHETIC
LUBRICANT WiLL DAMAGE
COMPONENTS AND INVALIDATE

PUBLISHED LUBRICATION INTERVALS.

Lube Type - SSGL-5

Lube Interval - Check and fill every 500 houts or
every 12 months.

Lube Amount - 11.6 L (3 gal)

Application - Wiih the crane level, position the dram
so the fill piug is directly on top and can be
accessed to add cil. Rotate the drum 90°. Oil
should just run out of the plug with the drum in
this position.

Cable Follower and Idler Assembly.

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

Lube Amount - Uniil grease extrudes

Application - 2 fittings on idler, 1 fitting on follower

Swivel.

Lube Type - WPG

Lube Interval - 500 hours of every 12 months
Lube Amount - Approx. 28 grams (1 oz) per fitting
Application - 4 fittings

Swing Brake.

Lube Type - HYD :

Lube Interval - Check every 50 hours. Drain and
refill twice a year, :

Lube Amount - Approximately 0.47 L (0.5 pt)

Application - Fill until oil runs out cil level plug.



1. Swing Gearbox.

CAUTION

UsE OF NON-SEMI-SYNTHETIC
LUBRICANT ~  WILL DAMAGE
COMPONENTS AND INVALIDATE

PUBLISHED LUBRICATION INTERVALS.
Lube Type - SSGL-5
CAUTION

WHEN CHECKING THE SWING GEARBOX
OlL. LEVEL, PLACE THE DIPSTICK INTO
THE SLEEVE UNTIL THE CAP 1S FLUSH
WITH THE END OF THE SLEEVE. DO NOT
SCREW THE CAP ONTO THE SLEEVE TO
CHECK THE LEVEL. :

Lube Interval - Check every 50 hours. Drain Ist time
after 250 hours and every 500 hours or 12
months thereafter.

Iube Amount - Capacity 14.2 L (15 q)

Application - Fill to mark on dipstick.

o, 32. Lower Lift Cylinder Pivot Shaft.

WL Al

- LOWER LIFT —78 5T
D CYLSHALT /T :
(RIGHT SIDE) AT
LOWER LIET =
GYL. BHAFT e
(LEFT SIDE)

NOTE

When greasing the lift cylinder pivot
shafts, better distribution of grease within

the shaits is obtained if the weight of the
boom is removed from the chafts. if this is
not possible, slowly efevate and lower the
hoom while pumping grease into the fit-
ting.

Lube Type - EP-MPG

Lube Interval - 300 hours or every 12 months
“Lube Amonnt - Until grease extrudes
Application - 1 fitting per side

33, Upper Lift Cylinder Pivot Shatt.
NOTE

When greasing the lift cylinder pivot
shafts, better distribution of grease within
the shafts is obtained if the weight of the
boowm is removed from the shafts, If this is
not possible, slowly elevate and lower the
boom while pumping grease into the fit-
ting.

Lube Type - EP-MPG

{.ube Interval - 500 hours or every 12 months
Lube Amount - Until grease extrudes
Application - 3 grease fitlings

34. Swing Bearing,

P
JURNTABLE
BEARING

Lube Type - EP-MPG

Lube Interval - 500 hours or every 12 months

Tube Amount - Uniil grease extrudes from the
. whole circumference of bearing,
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35,

Application -

On units without an aulomatic bearing greascr:
There is 1 grease fitting at the front of the turn-
table. Apply grease and swing the superstruc-
ture i 10° increments for one complete
revolution. Repeat the procedure until grease

can be seen the whole way around the seal.

On units equipped with an automatic bearing
greaser.
Depress the control switch on the armrest and
swing the superstructure through 2 complete
revolutions after every 100 hours of use. Inspect
the pump reservoir and fill as required.

Pinion Gear Bearing.
Lube Type - EP-MPG

Lube Interval - 500 houts or every 12 months
Lube Amount - Until grease extrudes

‘Application - 1 grease fitting

36.

37.

38.
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Swing Gear and Pinion.

Lube Type - EP-MPG.

Lube Interval - 500 hours or every 12 months
Lube Amount - Coat all teeth

Application - By brush

NOTE

tems 37 thru 63 apply to cranes without
air suspension.

Jack Cylinder Support Tubes.

Lube Type - EP-MPG

Lube Interval - 500 hours or every 6 months

Lube Amount - Thoroughly coat the area the cylin-
der rides on.

Application - By brush

Pump Drive.
CAUTION
USE OF NON-SEMI-SYNTHETIC
LUBRICANT WILL DAMAGE
COMPONENTS AND INVALIDATE

PUBLISHED LUBRICATION INTERVALS,

Lube Type - SSGL-5

Lube Interval - Check 100 hours or monthty. Do not
overfill. Change every 500 hours.

Lube Amount - Approx. 2.3 L (2.5 q¥)

39.

40.

41,

42,

43.

44,

45,

Application - Remove the plug marked check plug.
The oil should be at the edge of the port open-
ing.

Puinp Drive Drive Shaft.

Lube Type - EP-MPG

Y.ube Interval - 250 hours for U-joints, 500 hours for
shaft splines.

Lube Amount - Until grease exirudes

Application - 2 fittings on U-joints, 1 fitting on shaft
splines.

Transmission Shift U-Joints.

Lube Type - EP-MPG

Lube Interval - 500 hours

Lube Amount - Until grease extrudes
Application - 1 fitting each end of linkage

Engine Crankcase.

Lube Type - EO : j-

Lube Interval - Check daily. Drain per Engine Ser-
vice Manuat or 250 hours.

Lube Amount -34 L (9 gal)

Application - Refer to Engine Service Manual. 1dle
engine after filling with oil, shut down engine
and recheck level,

Engine Coolant System.

Lube Type - AFC

Lube Interval - Check daily; replace or renew per
Engine Service Manual

Lube Amount - 38 L(10 gal)

Application - Refer lo Engine Service Manual, Idle
engine after filling, shut down engine and
recheck level. .- :

Headache Ball Tie Down,

Lube Type - EP-MPG

Lube Interval - 500 hours or 6 months
Lube Amount - Until grease extrudes
Application - 1 fiting

Chitch Linkage.

Lube Type - EP-MPG

Lube Taterval - 500 hours

Lube Amount - Until grease extrudes
Application - 5 fittings

Steering Gearbox.

Lube Type - EP-MPG
Lube Interval - 1000 hours



47,

48.

49,

51,

Cylinder Barrels.

Lube Type - EP-MPG

Iube Interval - 500 hours or 6 months

Lube Amount - Fully extend the outriggers and
apply undercoat to the cylinder barrels.

Application - By brash '

Steering Relay Arms.

Lube Type - EP-MPG

Lube Interval - 250 hours

Lube Amount - Uniil grease extrudes
Application - 2 fittings

Front Axle King Pins.

Lube Type - EP-MPG

Lube Interval - 1000 hours

ube Amount - Uniil grease extrudes
Application - 1 fitting at each end (total of 8)

Front Axle Tie Rods.

Lube Type - EP-MPG

Lube Interval - 1000 hours

Lube Amount - Until grease extrudes .
Application - 1 fitting each end of the rod (iotal of 4)

. Fromt Axle Hubs.

CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - Synthetic Axle Lubricant .

Lube Interval - Check and fill every 250 hours.
Change lubricant with every brake job,

Lube Amount - 0.9 L (1 qt) Fill to full mark on hub.

Application - 1 fill plug on each hub

Throw-Out Bearing.

Lube Type - EP-MPG

Lube Interval - 250 hours

Lube Amount - Until grease extrudes; Engine shall
be running during lubrication to ensure equal
distribution of grease.

Application - 1 fitling

52. Transmission.

CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS,

Lube Type - Synthetic Gear Lubricant

Lube Interval -

1. 100 hours or monthly. Inspect oil level. Check
for leaks.

2. Every 2 years or 80,450 km (50,000 miles).
Change transmission 0il.

Lube Amouni - 19 L (20.0 qt)

Application - To the ol level mark on the dipstick.

53.

54.

o =
TRANSMISSION
DIPSTICK
o
{o
A
\_‘\.
A\

4600

Front Axie Brake Slack Adjuster.

Lube Type - BP-MPG

Lube Intervai - 1000 hours

Lube Amount - Until grease extrudes
Application - 4 fittings

Front Axle Brake Camshaft.
Lube Type - EP-MPG
Lube Interval - 1000 hours

Lube Amount - Until grease extrudes
Application - 4 fitings
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55, Outrigger Beams.

Lube Type - EP-MPG

Lube Interval - 500 hours or 6 months

Lube Amount - Thoronghly coat the area the beam

moves of.,

Application - By brush
56. Hydraulic Reservoir,
Lube Type - HYDO
[ ube Interval - Check daily. Drain as necessary.
Lube Amount - Capacity 643.5 L. (170 gal)
Application - Fill through the cap on top of the tank.

Hydraulic cil shall meet or exceed the cleanii-

ness level shown below.

FARGET CONTAMINATION SUGGESTED MAXIMUMT
TO 150 S.C.CODE PARTICLE LEVEL
Sum | 15um Spm 15um

6 13 64,000 8 000
-

57. Rear Rear Axle Diff Lock.

Lube Type - ATF

Lube Interval -

1. Check every S00 hours or 6 months

7. Drain and fill every 32,180 km (20,000 miles) or
every year.

Lube Amount - 0.47 L (1 p»)

Application - Check/fill plug in housing

58. Rear Axle Brake Slack Adjuster.

Labe Type - EP-MPG

Lube Interval - 1000 hourts

Lube Amount - Until grease extrudes
Application - 4 fittings

59, Rear Axle Brake Camshaft.

Lube Type - EP-MPG

Lube Interval - 1000 hours

Lube Amount - Until grease extrudes
Application - 4 fitlings

Lo

60.

Equalizer Beam.

Lube Type - EP-MPG

Labe Interval - 250 hours

Lube Amount - Until grease extrudes
Application - 3 fittings per beam

&1. Front Rear Axle Differential,

CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS. ( S
o

i Lube Type - Synthetic Axle Lubricant

Lube Interval -
' 1. Check every 250 hours
9 Drain and fill every 80,450 km (50,000 miles) or

every 2 years.
Lube Amount - 19.7 L (42 pt)
Application - Check/fill plug in housing

62. Rear Rear Axle Differential.

CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - Synthetic Axie Lubricant
Lube Interval -
1. Check every 250 hours
2. Drain and fill every
miles) or every 2 years,
Lube Amount - 18.3L (39 pO

~ Application - Check/fill plug in housing. Change fil-
ter when changing oil and clean magnetic plug.

80,450 km (50,000
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64.

65.

66‘

67.

Frong Rear Axle.
CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - Synthetic Axle Lubricant
Lube Interval - N.A.
Lube Amount - 0.96 L (2 pt)

Application - Fill point at top of diff carrier requires

service at initial fill only ot after rebuild. Peri-
odic service not required.

NOTE

ltems 64 thru 85 apply to cranes with air
suspension,

Pump Drive.

CAUTION
USE OF NON-SEMI-SYNTHETIC
LUBRICANT WiLL DAMAGE
COMPONENTS AND INVALIDATE

PUBLISHED LUBRICATION INTERVALS.

Lube Type - SSGL-5
Lube Interval - Check 100 hours or monihly. Do not
overfill. Change every 500 hours.
Lube Amount - Approx. 23 L (2.5 qt)
Application - Remove the plug marked check plug.
The oil should be at the edge of the port open-
ing.

Pump Drive Drive Shaft.
Lube Type - BP-MPG

Lube Interval - 250 hours for U-joints, 500 hours for -

shaft splines.

Lube Amount - Until grease extrudes

Application - 2 fittings on U-joints, 1 fitting on shafl
splines.

Transmission Shift U-Joints.

Lube Type - EP-MPG

Lube Interval - 500 hours

Lube Amount - Until grease extrudes
Application - 3 fittings

Engine Crankcase.

Lube Type - EO

68.

69.

700

71’

72.

730

. 74‘

Lube Interval - Check daily. Drain per Engine Ser-
vice Manual or 250 hours.

Lube Amount -34 L (9 gal)

Application - Refer to Engine Service Manual, Idle
engine after filling with oil, shut down engine
and recheck level.

Engine Coolant System.

Lube Type - AFC

Lube Interval - Check daily; teplace or rencw per
Engine Service Manual

Lube Amount - 38 L{10 gab)

Application - Refer to Engine Service Manual, 1dle
engine after filling, shul down engine and
recheck level.

Clutch Linkage.

Lube Type - EP-MPG

Lube Interval - 500 hours

Lube Amount - Uniil grease extrades
Application - 5 fittings

Steering Gearbox.

Lube Type - EP-MPG

Lube Interval - 1000 hours

Lube Amount - Until grease extrudes
Application - 1 fitting

Cylinder Barrels.

Lube Type - EP-MPG

Lube Interval - 500 hours or 6 months

Tube Amount - Fully extend the oulriggers and
apply to the cylinder barrels,

Application - By brash

Steering Relay Arms.

Lube Type - EP-MPG

Lube Interval - 250 hours

Lube Amount - Until grease extrades
Application - 2 fittings

Front Axle King Pins,

Lube Type - EP-MPG

Lube Interval - 1000 hours

Lube Amount - Until grease extrudes
Application - 1 fitting at each end (total of 8)

Front Axte Tie Rods.
Lube Type - EP-MPG
Labe Interval - 1000 hours

Lube Amount - Until grease exirudes
Application - 1 fitting each end of the rod (total of 4)
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'76.

1

Front Axle Hubs, o
CAUTION. - . -

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS, o .

Lube Type - SSGL-5 . . I

Lube Interval - Check amil il every. 250 hours,
Change lubricant with every brake job.

Lube Amount - 0.9 L (1 qt) Fill fofull mark on hub.

Application - 1 fill plug on eachhmb
Throw-Out Béaring.
{ube Type - EP-MPG * "

Lube Interval - 250 howrs ™ =

- Lube Amount - Until grease extrudes; Engine shall

7.

" Lube Amount - 19 L (20.0 q0)

78.

79.

be running ‘during -lubrication to ensure equal,

distribution of grease.
Application - 1 fitting

Tyransmission.
CAUTION
USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE GCOMPONENTS AND

INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - Synthetic Gear Lubricant

Lube Interval -
1. 100 hours or monthly. Inspect oil level, Check
for leaks.

"% 2 Every 2 vears or 80,450 km (50,000 miles).

Change transmission oil..

Application - To the oil-level mark on the dipstick.
Front Axle Brake Slack:Adjnster.

Lube Type - EP-MPG -

Lube Interval - 1000 hours

Lube Amount - Until-grease extrnges
Application - 4 fittings

Front Axle Brake Camshsrft.

" Lube Type - EP-MPG
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Lube Interval - 1000 hours
Lube Amount - Until grease exirndes
Application - 4 fittings

80.

81,

Onitrigger Beams.

Lube Type - EP-MPG

Lube Interval - 500 hours or 6 months

Lube Amount - Thoroughly coat the area the beam
moves On. _

Application - By brush

Hydraulic Reservoir.

Lube Type - HYDO

Lube Interval - Check daily. Drain as necessaty.

Lube Amount - Capacity 643.5 L (170 gal)

Application - Fill through the cap on op of the tank.
Hydravlic oil shall meet or exceed the cleanli-
ness level shown below,

TARGET CONTAMINATION SUGGESTED MAXIMUM—‘
) TO 150 S.C.CODE PARTICLE LEVEL
Sum ~ 15pm S5um 15pm
16 13 64,000 8,000

82.

83.

Rear Axle Brake Slack Adjuster.

Lube Type - EP-MPG

Lube Interval - 1000 hours

Lube Amount - Until grease extrudes
Application - 4 fittings

Rear Axle Brake Camshaft,

- Lube Type - EP-MPG

84.

Lube Interval - 1000 hours
Lube Amount - Until grease exitudes
Application - 4 fittings

Front Réar Axle Differeniial.
CAUTION

USE OF NON-SYNTHETIC LUBRICANT
WILL DAMAGE COMPONENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - SSGL-5

Lube Interval -

1. Check every 250 hours

2. Drain and fill every 80,450 ki (50,000 miles) or
gvery 2 years.

Lube Amount - 27 L (57 pd

Application - Check/fill plug in housing



b

25, Rear Rear Axle Differential.
| CAUTION

USE OF NON-SYNTHETIC LUBRICANT
Wilt DAMAGE COMPOMNENTS AND
INVALIDATE PUBLISHED LUBRICATION
INTERVALS.

Lube Type - S8GL~5
" Lube Interval -
1. Check every 250 hours
2. Drain and fill every 80,450 km (50,000
miles) or every 2 years,
Lube Amount - 17.5L (37 pt)

Application - Check/fill plug in housing. Change fil-
ter when changing oil and clean magnetic plug.

WIRE ROPE LUBRICATION

Wite rope is Iubricated during manufacturing so the
sirands, and individual wires in strands, may move and
adjust as the rope moves and bends. A wire rope cannot
be lubricated sufficiently during manufacture to last its
entire life. Therefore, new lubricant must be added peri-
odically throughout the life of a rope to replace factory
lubricant which is used or lost, For more detailed infor-
mation concerning the lubrication and inspection of wire
rope, tefer to WIRE ROPE in Chapter 1, Section 2 -
GENERAL MAINTENANCE in the Service Manual.
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. SECTION 6
SET UP AND INSTALLATION PROCEDURES

GENERAL A, Position the anchor wedge in the drum slot; puil
] . . firmly on the free end of the cable to secure the
This section provides procedures for installing the hoist wedge.
cable on the hoist drum, cable reeving, and erecting and .
stowing the swingaway boom extension, NOTE
INSTALLING CABLE ON THE HOIST it the wedge does not seat securely in the
. slot, carefully tap the top of the wedge
CAUTION with a mallet.

IF CABLE IS WOUND FROM THE
STORAGE DRUM, THE REEL SHOULD BE

ROTATED IN THE SAME DIRECTION AS A \\\ ¥

THE HOIST. _ \\ 2
NOTE ' i f

The cable should preferably be straight- s

ened before Installation on the hoist . Anch '
nehor
drum. Weddge
7 nstall cable on the hoist drum in accordance with the fol- i
lowing procedure. :
1. Position the cable over the boom nose sheave and
route to the hoist drum.

3. Position the hoist dram with. the cable anchor slof on
top.

3155

3. Inseri the cable through the slot and position around

1 .
the anchor wedge Instafling Cable Anchor Wedge

NOTE
5. Slowly rotate the drum, ensuring the first layer of

The end of the cable should be even with cable is evenly wound onto the drum.

the bottom of the anchor wedgde.
- 6. Install the remainder of the cable, as applicable.

6-1



CABLE REEVING

Within the limits of the load and range charts and permis-
sible line pull, multi-part lines ailow the operator to raise
a greater load than can be raised with a single part line.
Various cable reeving (part line) is possible with the
boom nose and hook block. This reeving should be
accomplished by a qualified rigger using standard rigging
procedures.

Clevis Pin

Quick Reeving Hook Block

§-2

CAUTION

TO ATTAIN MAXIMUM WIRE ROPE LIFE
AND MINIMIZE HOOK BLOCK ROTATION,
iT IS RECOMMENDED THAT EVEN
NUMBERS OF PARTS-OF-LINE BE USED
IN MULTIPLE-PART REEVINGS,
WHENEVYER POSSIBLE.

Utilizing the auxiliary boom nose sheave, boom nose
sheaves, and the hook block sheaves, maximum parts of
line can be accomplished, Refer to the figure titled Reev-
ing For 12 Paris Line.

In order to quick reeve the hook block without removing
the wedge socket on the end of the cable, refer to the fig-
ure titled Quick Reeving Hook Block.



Upper Boom
MNose Sheaves

Lux Boom
Mose Sheave

Hook Block
Sheaves

To Hoist

Botiom Boom
Nose Sheaves

Dead End On
Boom Nose

Reeving For 12 Parts Line
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4 SECTION BOOM CABLE GUIDE

A cable guide assembly is provided on the top of the 4
section booms to prevent the cable(s) from failing off the
side of the boom when it becomes sack, It is installed on
the inner mid section. It is free to raise and lower as well
as telescope up and down as the cable angle changes.

Heeving

‘When reeving the main and/or suxiliary hoist cable over
the main boom nose, route (o cable(s) ithrough the cable
guide (between the bottom roller and {he two top rollers).
When either the main hoist or auxiliary hoist cable is
used over the boom extension, route the cable over the
top roller on the cable guide to the mast assembly on the
boom extension. :

CABLE GUIDE
MAIN OR AUXILIARY ASSEMBLY

HOIST CABLE

MAST ASSEMBLY

NOTE: Four Section Boom Shown,

4 Section Boom Cable Guide

DEAD-END RIGGING/WEDGE SOCKETS

The wedge socket is a very popular cable end attachment
and is easily instalied and dismantled, but it must be
installed correctly as stated in the following procedure, If
variations are made to suit special conditions, they shounld
he carefully evaluated before proceeding. Since state and
local laws may vary, alternate attachment methods may
be necessary depending upon work conditions, 1f alter-
nate methods are selected, the user is responsible and
should proceed in compliance with the regulations in

6-4

force. If there are any questions, contact your local Grove
Distributor or Grove Product Support.

It is essential to use only a wedge and socket of the cor-
rect size for the rope fitted. Failure to do so may result in
fhe rope pulting through the fitting.

Do not mix components from different manafacturers.
The fitting of the wedge (with rope} in the socket should
always be checked at the time of assembly.



hen assembly is complete, the boom should be raised

working position and a load suspended to firmly seat

.. wedge and rope into the socket before the crane 18
used operationally.

OO NN

Flat Face
Toward Boom ¥

CAUTION

IF THE SOCKET IS NOT POSITIONED
WITH THE FLAT FACE TOWARDS THE
BOOM SECTIONS,  STRUCTURAL
DAMAGE WILL OCCUR.

When anqhoring the socket to the boom, ensure the flat
face of the socket is in position as shown towards the
boom sectians.

INSTALLING THE WEDGE AND SOCKET

1.

Inspect the wedge and sockel; remove any rough
edges and burrs.

If the end of the rope is welded, the welded end
should be cut off. This will allow the distortion of
the rope sirands, caused by the bend aroond the
wedge, to adjust themselves at the end of the line.

Propet Wedge Socket Routing

3. Ensure the live-loaded-side of the rope is in line

with the ears of the socket. If the rope is loaded into
the socket incorrectly, under a load the rope will
bend as it leaves the socket and the edge of the
socket will wear into the rope causing damage to the
rope and eventual failure. '

4. The dead end of the rope should extend from the

socket for a distance approximately nine times the
rope diameter, [a minimum of 15.2 cm (6 in.)].

5. Place the wedge in the socket.

: ‘—— 4 Times Rope Dlameter
,- i HN

L
l"\'- i

AN AR ASY
N\E\Q'h\&%\hw

Dead End Live End or

Lins of Pull

Dead-End Rigging/Wedge Socket.

6. Place a wire rope clip around the dead end by

clamping a short extra piece of rope to the dead end.
DO NOT CLAMP THE LIVE END. The U-bolt
should bear against the dead end. The saddle of the
clip should bear against the shorf extra piece. Torque



the U-bolts according:-:rjto..é':'ﬂié_"'i'ﬂ"ﬁgu;'eé"‘_ﬁs;_ed - the
chart titled Wire Rope Clip Torgne Values. .

Secure the ears of the:i'sﬁékéi:fo*-;i.;smrdyg.mlpport. '
Pull the wedge and rope into-position with tension -

on the live side of the-rope sufficiently tight enough
o hold them in place"_._.; Lon B

After final pin connections are made,, increase the

loads gradually until the wedge.is:properiy seated. -

[F
WL

WIRE ROPE CLIP TORQUE VALUES
Clip Sizes ' '-:'*fl‘ofijﬁe :
mm inches .| ~Nem .| -~ .’ﬂ'):'-fii:,-
3.18 1/8 4
476 3/16 .\___' 6. T as
635 w20 | 15
7.94 16 | 20 | 15
1328 38 |40 ) 130
1111 U6 . o5a T Ao
12.70 1 | 60 45
14.29 9/16 } 0 50 -
15.88 ;8 s
19.05 3/4 100, 75
22.23 8 175 130
25.40 L s | 130
28.58 L8 | 2. | w200 -
31.75 1-1/4 S0 200 -
38.68 1-3/8 490 360
38.10 112 5 490, e 360
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* The tightening torque values shown. arc..-bascﬁ upon the
threads being clean, dry;-and free of lubrication. .

ERECTING AND STOWING YHE

TELESCOPING SWINGAWAY BOOM

EXTENSION

DANGER

BEFORE ATTEMPTING TO ERECT OR
STOW THE SWINGAWAY, READ AND
STRICTLY ADHERE TO ALL DANGER
DECALS INSTALLED ON THE
SWINGAWAY AND STOWAGE BRACKETS,

ERECTING

1. Fully extend and set (he outriggers.

2. Position the boom over the rear.

3 If extended, fully retract all the boom sections and
Tower to minimum elevation to permit ease of instal-
lation of pins and access to the boom nose.

NOTE
The auxiliary boom nose {rooster sheave)
does not have to be removed,
4. Remove the pin and clip pin securing the boom

extension alignment device in the stowed position.

. Pull the alignment device out to the working posi-

tion and secure it in place with the pin and clip pin.

Rig cither the main hoist or optional auxiliary hoist
cable for single part line with nothing but the becket
on ihe end of the cable.

Fxtend the boom enough to disengage the spring
loaded boom extension stop block.

Disengage the spring-loaded boom extension stop
block and fully retract the boom,

Remove the retainer clips from the attach pins
siowed in the'base of the swingaway and insert the
attach pins through the attach and anchor tittings on
the right side of the boom nose. Instali the retainer
clips in the attach pins.

Pull the pin securing the swingaway (o the front
stowage bracket. Ensure the pin is pulled out to the
sccond roll pin and turned as shown above.



10,

11.

12.

13,

Attach a length of ropesto the s.wingawéy- tip-to aid
in swinging the swingaway J.inm_”_plaf_x_a;_;ghaad;of the
OO NOSE. g SR RN

Raise the boom to horizontal wnd extead the boom
just enough to clear sthe sswingaway - stowago logs
from the guide ramps-and stowage pins on the front
and rear stowage brackets, - T

WHEN ERECTING: THE -SWINGAWAY,
ENSURE THAT ALL~PERSDNNEL:AND
EQUIPMENT ARE KEPT CLEAR OF THE
SWING PATH. =~ .0 T

Slightly raise and/or lowsr, Se-hoom to help control
the swingaway. Using therope attached 1o the tip of
the swingaway, swing: ihe swingaway “mio place
ahead of the boom nose, engaging the anchor fit-
tings with the attach fittings on the-left side of the
boom nose. .

DANGER |

DO NOT MODIFY THE ATTACH POINTSTO'
PERMIT THE INSTALLATION OF THE
ATTACH PINS. S

Install the attach pin-and .'rctamcr,fclﬂ)-énto the ui:'pcr
anchor and attach fittings on ‘the-left side of the
hoom nose. ' :

14.

15.

16,

NOTE

If the boom extension aligninent device
does not properly align the anchor and
attach fitiings to allow installation of the
attach pin and retainer clip, refer to the
service manual antd adjust the boom
extension alighment device.

Fully retract the boom until the bottom swingaway
anchor fitling is against the boom extension align-
ment device and install the attach pin and retainer
clip in the lower anchor and attach fitlings on the left
side of the boom nose.

Lower the boom and remove the rope from the tip of
the swingaway.

NOTE

Refer to SETTING THE TELESCOPING
SWINGAWAY OFFSET in this section to
obtain a 30° offset with the swingaway.

NOTE

Refer to SETTING THE TELESCOPING
EXTENSION LENGTH in this section for
extending or retracting the telescoping
extension section.

Remove the pin and clip pin securing the boom
extension alignment device in the working position.

" Push the alignment device back to the stowed posi-

17.

18.

19.

20.

tion and secure it in place with the pin and clip pin,

Lower the boom to minimum elevation and remove
the cable retainer pins and clip pins from the tip of
the swingaway.

Remove the mast assembly clip pin and pin from the
stowed position on the swingaway and raise the
mast assembly to an upright position. Install the pin
and clip pin. Remove the cable retainer pin and clip
pin from the mast.

Route the hoist cable over the mast sheave and the
sheave on the swingaway tip. Install the cable
retainer ping and clip pins.

Rig the hoist cable.

6-7
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Erectingand Stowing the Telescoping Swingaway Boom Extension (Sheet 1of4)
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Rear Srowa[gé:Btzacffe'f_,é:

Swingaway
- Slider
- ~WearPad
* " Bhims
---Adjustmant Bcréw
. Adjustmenit Screw
L Hanger
. Shims
~Pin Plate
0. - Front Support

Front Stowage Bracket

mppNpHEORE

ABEA-2

Erectingand-Stowing the Telsscoping Swingaway Boom Extension (Sheet 2 of 4)
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1. Pusher Bar

2. Jam Nut

3. Adjustment Bar

4. Push Bar Assembly
5. Hitch Pin

6. Clip Pin
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Erocting'and-Stowing the Telescoping Swmgéway Boom Extension (Sheet 3 of 4)



C CBASE | .y
SECTION— .

INNER MID
SECTION

.

{BASE
SECTION o

hS/ INNER MID
] SECTION
Al

" SFULLY RETRAGTED POSITION USED WHEN
INSTALLING BOOM EXTENSION

5802

Erecting:and. Stowing th'é-"?l'elsscobihg Swingaway Boom Extension {Sheet 4 of 4)



STOWING
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NGTE.

The swingaway boom exiension must be
set at the minimum offset-and, if so
equipped, the telescoping seclion must

be fully retracted. Refer 1o SETTING THE
TELESCOPING SWINGAWAY OFFSET
andior SETTING THE TELESCOPING
EXTENSION LERGTH'In this section.

Remove the pin and dlip pin.securing the boom
extension alignment devige in the stowed position.
Pull the alignment device oy to the working posi-
tion and secue it in pliace-with theipin. and clip pin.

Fully retract the boom-;‘.andrswhigio over therear.
Lower the boom to mininmum elevation;,. .~

Remove the cable retainer pins and clip pins from
the swingaway tp and-mast assembly; Remove the
hoist’ cable from the swingaway ‘sheave and mast.
Install the cable retainer pins adickip pims.

Remove the mast assembly, pin.mi'_d'blip pin securing
the mast in the upright pesitien:d.aytie mast over io
the stowed position anti-ingtall the-mast asserobly
pin and clip pin. ' .

Attach a length of rop@_ehﬁiiihﬂsg{;qgawqy:tip.
Raise the boom to horizui:ifal. _

Remove the retainer clipsiand attach pins from the
anchor and attach fittings on the left side of the
boom nose and slow them in the base of the swing-
away. R

Exiend the boom enough- so that the swingaway
stowage lugs will line-up in front of the guide amps
and pins on the stowage brackets when the swing-
away is positioned to'the side of ihe boom,

DANGER
WHEN STOWING THE SWINGAWAY,
ENSURE THAT ALL “PERSOMNNEL.: AND

EQUIPMENT ARE KEPT CLEAR OF THE
SWING PATH, : S

10.

11.

12.

13.

14.

Ruise and/or lower the boom to help control the
swingaway and using the rope attached to the tip of
fhe swingaway, swing the swingaway 1o the side of
the boom.

Blevate the boom and push in on the swingaway to
align the stowage hugs on the swingaway with (he
puide ramps and pins on the stowage brackets and
fully retract the boom.

DANGER

DURING DISENGAGEMENT OF THE STOP
BLOCK, EXTEND THE BOOM ONLY
ENOUGH TO FREE THE BLOCK.
EXTENDING THE BOOM TOO FAR WILL
CAUSE THE SWINGAWAY TO SLIDE OFF
THE GUIDE RAMPS AND ALLOW THE
SWINGAWAY TO SWING.

{ower the boom and extend the boom only enough
to disengage the spring-loaded boom extension stop
block.

Disengage the stop block and lly retract the boom,

Instalt the hitch pin and pin securing the swingaway
to the rear stowage bracket.

15.

16.

Install the pin securing the swingaway to the front
stowage bracket. Ensure the pin is pushed the whole
way in as shown above.

Remove the attach pins and retainer clips from the
anchor and atiach fittings on the right side of the



17.

18,

19.

boom nose and stow thern inthe base of the swing-
away. - '

Remove the clip pin-and pin securing the boom
extension alignment device, Place the boom exten-
sion alignment device: in the stowed position and
secure it in place with the pin-and clip pin.

FAILURE TO MAINTAIN'THE PROPER
CLEARANCE BETWEEN - THE
SWINGAWAY ANCHOR FITTINGS AND
THE BOOM NOSE ATTACH FITTINGS
COULD CAUSE THESE FITTINGS TO
CONTACT EACH = OTHER DURING
OPERATION OF THE BOOM.

Extend the boom enongh to eii-gﬁge the boom stop
blOCk. I IR o

Rig the boom nose and hoist cable as desired and
operate the crane using normal operating proce-
dures. -

. SETTING THE TELESCOPING SWINGAWAY OFFSET

DANGER

ENSURE ANY BLOCKING MATERIAL
USED IS ADEQUATE TO SUPPORT THE
WEIGHT OF THE SYWNGAWAY WITHOUT
TIPPING OR FALLING.

Extend and set the outriggers and swing {the boom to
over the rear. Position the boom to above horizontal.

Block up under the tip:of the swingaway base sec-
tion.

To set, the offset from 2 1o 30° perform the following
procedures.

CAUTION

DO NOT OVERLOAD THE SWINGAWAY
ANCHOR FITTINGS OR THE SWINGAWAY
BASE SECTION WHEN LOWERING THE
BOOM.

a. Slowly lower the boom until the pressure is
relieved on the offset pin.

b. Remove the offset pin securing the offset links
in the 2° offset position and store it in the stow-
age lug.

¢. Slowly elevate and telescope the boom at the
same time so that the swingaway does not move
off of the blocking until the offset links take the
full weight of the swingaway.

d. Reeve the hoist cable over the mast sheave.

To gel the offset from 30° back to 2°, perform the
following procedures.

CAUTION

DO NOT OVERLOAD THE SWINGAWAY
ANCHOR FITTINGS OR THE SWINGAWAY
BASE SECTION WHEN LOWERING THE
BOOM.

. a. Slowly lower the boom until the pressure is

relieved from the offset links (30° offset).

b. Remove Lhe offset pin and fower the boom. until
fhe holes for the 2° offset position align with the
offset links. Install the offset pin.

c. Slowly elevate and telescope the poom at the
same time so that the swingaway does not move
off of the blocking until the offset links take the
full weight of the swingaway.

d. Reeve the hoist cable as ouilined in step 3d.
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: Shown at 30° Offset
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. Telescoping Swingaway Offset



3
Z
5

1.

Extending

Extend and set the out:j,g-gefé-aan’d'sﬁring fhe boom 16

over (he rear. T S

NOTE" 5"

Depending upon hqw--.well:._i_he\swigigahray-"‘ji -
Is fubricated, it might be possible 1o pull ~
the telescoping section ‘1o fthe "desirea ™~ *
length without setting-ihe’oHset. i so, - "~
skip step 2 and cortinue with step . fis
not desirable to change-ihe offset; per-

form step 3. L R

Set the swingaway toi:'max'imumf;Gﬁse:égéaccording t{)
the procedures in SETTING THE TELESCOPING
SWINGAWAY OFFSET in this section. 7=

Loosen the side wear-pads on -fthe.'-.'swniégway-;-ﬁnﬁl
the telescoping section is free, ¢ oy

Within the limits of the load chart;exiend the boom
to at least the length of telescoping.swingaway to be
extended, and lower the-boom until the swingaway
sheave touches the ground or is -?s‘luw.as-it'wm £o.

DANGER

BEFORE REMOVING THE HITCH PIN.AND-
PIN SECURING ' THE = TELESCOPING
SECTION INSIDE -THE -BASE SECTION,
ENSURE THE TELESCOPING SEGTION
CANNOT SLIDE COMPLETELY OQUT OF
THE BASE SECTION. ..

NOTE

Use the holst cable to.contiol .ihefeé)fieni'.--
sion of the felescoping swingaway. '

Remove the pin and ‘hitch pin securing ';_Ehe'tele-
scoping section to the base section. it

While controlling the.exiension-of the'télescoping
swingaway section with the hoist cable, raise and/or
setract the boom allowing the section.to slide-out of
the base 1o the desired length. RV

BETTING THE TELEscors.ma:Eg:r’Epgiciﬂ{;EN_@TH “ ¢+ 7. Tnstall the pin and hitch pin.

8. If the wear pads were loosened, tetighten the wear
pads to ensure the telescoping section is straight
with the base section.

Retracting

1. Aitach the hoist cable o the dead end lug at the front
of the swingaway.

2. Remove the pin and hitch pin.

DANGER

WHEN USING THE HOIST CABLE TO
pPULL THE TELESCOPING SEGTION INTO
: THE SWINGAWAY BASE, DO NOT
' DAMAGE THE HOIST CABLE OR
SWINGAWAY BY PULLING THE SECTION
PAST ITS FULLY STOWED POSITION,

CAUTION

i A BINDING CONDITION OCCURS
DURING RETRACTICN STOP
IMMEDIATELY. RESOLVE THE PROBLEM
BEFORE CONTINUING THE RETRACTION
OF THE TELESCOPING SECTION.

3. Slowly reel in the hoist cable pulling the section into
the swingaway base until the hitch pin can be
installed,
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ERECTING AND STOWING THE FOLDING -

SWINGAWAY BOOM EXTENSION -

D‘aﬂ.ﬁ}ia . »‘, L

BEFORE ATTEMPTING - TO. ERECT “OR
STOW THE SWINGAWAY, READ :AND
STRICTLY ADHERE TO. ALL DANGER
DECALS  INSTALLED . ON. THE
SWINGAWAY AND STOWAGE BRACKETS.

ERECTING

1. Fully extend and set the;.qu:t'fi ggers..s

2. Posilion the boom over therear. "

3. If extended, fully retract all the boom Ettions and
lower to minimum elevation to:permit ease-afinstal-
lation of pins and access to the boomzose.,

4, Remove the pin and: clip-;_-pm:{’scquriné ‘the boom
extension alignment d‘é\ricc'.-"ir'i‘-‘-the'-'}'s't_owcd';pt_a_sition.
Pull the alignment device out to the working posi-
tion and secure it in place-with the pin‘and clip pin.

HoTE
The auxiliary boom: ﬁéée (roul-'«.vl.i\ér hs.heave)
does hot have to beremnoved. -

5. Rig either the main hoist.;}tpﬁﬁpnﬂl;@zﬁﬁa@ hoist
cable for single part Iin_e:.gg,_rith-ndﬂiing but the becket
on the end of the cable. =~

6. Extend the boom enough ié;iﬁi"sengage {he spring-
loaded boom extension £t3p block. "

7. Disengage the spring}ioadcd boom. extension stop
block and fully retract the:boom. "

8. Remove the refainerclips from the attach pins
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stowed in the base of the-swingaway and.insert the
attach pins through the dttach and:anchor-fitlings on
{he right side of the-boom nose. Install the retainer
clips in the attach pins. - - -~ S

CAUTION

F SWINGAWAY FLY SECTION (STINGER)'
i5 NOT TO BE ERECTED, IT.SHOULD

10.

1.

12.

13,

14.

REMAIN ON THE STOWAGE BRACKETS
ON THE S!DE OF THE BOOM.

NOTE

If not erecting the swingaway fly section
{stinger) petform steps 9 and 10.

Remove relainer clip from attach pin and remove
attach pin from base section to fly section attach fit-
lings.

Insert attach pin removed in step 9 through lugs on
fly section and base end stowage bracket (sec detail
C). Install retainer clip in attach pin.

Remove safety hitch pin and pult down on the latch
pin securing the swingaway base to the front
stowage bracket (see detail B). Reinstall safety hitch
pin to maintain latch pin in down position.

Attach a length of rope to the swingaway tip to aid
in swinging the swingaway info place ahead of the
boom nose.

CAUTION

IF THE FLY SECTION REMAINS ON THE
SWINGAWAY BASE, DO NOT EXTEND
THE SWINGAWAY TOO FAR AS THE
NOSE OF THE FLY SECTION COULD
CONTACT THE FRONT STOWAGE
BRACKET AND CAUSE DAMAGE.

Raise the boom to herizontal and extend the boomt
apptroximately 46 cm (18 in) so the wear pad will
clear the ramp (sce detail A).

DANGER

WHEN ERECTING THE SWINGAWAY,
ENSURE THAT ALL PERSONNEL AND
EQUIPMENT ARE KEPT CLEAR OF THE
SWING PATH.

Stightly raise and/or lowet the boom to help control
the swingaway. Using the rope attached to the tip of
{he swingaway, swing the swingaway into place
ahead of the boom nose, engaging the anchor fit-
tings with the attach fittings on the left side of the
bootn nose,

it
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Erecting.and Stowing the Folding Swingaway Boom Extension {Sheet 1 of 9)
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Rear Stowage Bracket

1. Fly Section
C 2 Base Section
3. Adjusting Screw
4. Pin
B, Ramp
6. Wear Pad

Front St@_Wééﬁjﬁ@d@f

. Base'Ssction 7
8, AdjustingiScrew..
9. AdjusngBolt ;.
10. Spring Loated Latch P
11. FrontHanger
12.  Support Plate -

e
} Wi
-

in '.‘.J-

Ry a
i3, Support : S 1=
14, Hiich:Pin TN -—_
-
5002

Erecting and Stowing the Folding Swingaway Boorn Extension {Sheet 2 of 9)
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Fly Section Rear Stowage Bracket

oL

Fly io Base Attach Pln
Fly Section

Adjusting Bolt
Stowage Bracket

ST

Fly Section Front Stowage Bracket

5.

6.
7.
8
9

Fly Section
Stowage Bracket
Adjusting Seraw .

Hanger G e

Slider

Erecting-and Stowing th e.{._l;‘_-olding Swingaway Boom Extension (Sheet 3 of 9)
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Fly Sheave Latch

Base Saction
Fly Section
Latch Hook
Latch Housing
Spring
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Erecting and Stowing the Folding Swingaway Boom Extension {Sheet 4 of 9)




Pusher Bar

L
C2 Clamp

3.  Adjusiment Bar

4,  Push Bar Assembly
* 5, Hitch Pin

8. Clip Pin

Ersctingand:Stowing =ir}e',-FoIding Swingaway Boom Extension (Sheet b °.f 9)

6-21



Inner Mid Section . Ty . " o . Base Section
) o L BOOM EXTENSION STOP ENGAGED

©@|0
@0

Inner Mid Sectlon ——/ . \
. Base Seciion

“BOOM E)'_(TENSION STOP DISENGAGED

50109

- Erecting -ant-Stowing ihe Folding Swingaway Room Extension (Sheet 6 of 9)
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Swingaway Erected with Fly Section Folded Along Base Section
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Eracting and:Stowing the: Folding Swingaway Boom Extension (Sheet 8 of 9)
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5803-10

Swingaway Erected with Fly Section Stowed Along Main Boom
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Erecting and Stowing the Folding Swingaway Boom Extension (Sheet 9 of 9}
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DO NOT MODIFY THE-ATTACH POINTS TO
PERMIT THE INSTALLATION OF THE
ATTACH PINS.

15. Install the attach pin into the upper anchor and
attach fitting on the Ieft side of the boom nose.
Install retainer clip in attach pin.

NTE

If the boom exiension alignment device
does not properly align the anchor and
attach fittings to allow installation of the
attach pin, refer to the-Service Manual and
adjust the boom exienslon alignment
device. R

16. Fully retract the boom unul thc bottom swingaway
anchor fitting is against the: boom extension align-
ment device. Install the attach pin in the lower
anchor and attach fittings -on.the lefl side of the
boom nose. Install the retaimer clip in the attach pin.

17. Lower the boom and remove the rope from the tip of
the swingaway base.

18. Remove the pin and clip pin securing the boom
extension alignment device in the working position.
Push the alignment device back to the stowed posi-
tion and secure it in place withthe pin and clip pin.

DANGER

poO NOT ATYEMPT TO ERECT THE FLY
SECTION UNLESS IT WAS ATTACHED TO

THE BASE SECTION DURING THE INITIAL
ERECTION PROCEDURE.

19. Erect the swingaway fly section as follows:
a. Atlach a lengih of rope.io the tip of the swing-

away fly section 10-4id in swinging the fly into
place ahead of the base section.

b. Raise the boom to Torizontal.

6-26

c. At the fly section stowage bracket on the swing-
away base section (see detail D) push in on ihe ;"
spring-loaded latch hook to release the fly sec-
tion.

DANGER

WHEN ERECTING THE SWINGAWAY FLY
SECTION, ENSURE THAT ALL
PERSONNEL AND EQUIPMENT ARE
KEPT CLEAR OF THE SWING PATH,

d. Slightly raise and/or lower the boom to help
control the swingaway fly. Using the rope
attached to the tip of the fly section, swing the
fly into place ahead of the swingaway base,
engaging the anchor fittings with the attach fit-
tings on the left side of the base section.

e. Install the attach pin into the anchor and attach
fittings on the left side of the base section, '

f Lower the boom and remove the rope from the
tip of the swingaway.

NOTE
Réter to SETTING THE FOLDING SWING- {-_
AWAY OFFSET in this section to obtain a
25 or 45° ofiset with the swingaway.

Remove the cable retainer pins and clip pins from

" the tip of the swingaway.

22.

23.

. Remove the mast assembly ¢lip pin and pin fromn the

stowed position on the swingaway and raise:the
mast assembly to an upright position, Install the pin
and clip pin. Remove the cable retainer pin and clip
pin from the mast,

Route the hoist cable over the mast sheave and the
sheave on (he swingaway tip. Install the cable
retainer pins and clip pins.

Rig the hoist cable.



1

“TOWING

NOIE

The swingaway boom extension ronst be
set at the minimum offset. Refer to SET-
TING THE FOLDING SWINGAWAY OFF-
SET in this section, C

NOTE'- -

I so equipped, th folding Jly section
must be stowed on the:side of the base
section,

Fully retract the boomzid .s'\i}ing;ia gver the rear.
Lower the boom to miﬁimﬁiﬁ"clévaﬁoil.

Remove the cable retdiner pins and.clip pins from
the swingaway tip and nast.assembly. Remove the
hoist cable from the $wingaway sheave and mast,
Install the cable retainerpins.and clip pins.

Remove the mast assembiy-pin and clip pin secuting
the mast in the upright position. Lay the mast over to
the stowed position and install the mast assembly
pin and clip pin.

If erecied, stow the swmgawaSi fly section as fol-
lows:

a, Aftach a length of rope-to he swingaway tip.
b. Raise the boom to horizonial.

¢. Remove the retainer clip and attach pin from the
anchor and attach fittings:on the left side of the
base section and stow'in the base section.

WHEN STOWING THE SWINGAWAY FLY,
ENSURE THAT ALL.PERSONNEL AND
EQUIPMENT ARFE-KEPT:CLEAR:OF THE
SWING PATH. -

d. Slighily raise andfor lower- the boom fo help
control the swingaway fly. Using the rope
atlached to the fp of the fly section, swing the
fly to the side of the base.section.

10.

11

12.

13.

e. Elevate the boom and push in on the fly section
to engage the spring-loaded latch (see detail D)
on the base section. Ensure the latch is properly
engaged.

f ILower the boom and remove the rope from the
fly section.

Remove the pin and clip pin securing the boom
extension alignment device in the stowed position.
Pull the alignment device out to the working posi-
tion and secure it in place with the pin and ¢lip pin.

Lower the boom to minimum elevation.
Attach a length of rope to the swingaway tip.
Raise the boom to horizontal,

Remove the retainer clips and attach pins from the
anchor and attach fittings on the left side of the
boom nose and stow them in the base of the swing-
away.

Extend the boom approximately 46 cm (138 in) so
that {he swingaway base and fly stowage lugs will
line up in front of the guide ramps and pins on the
stowage brackets when the swingaway is positioned
to the side of the boom.

DANGE

WHEN STOWING THE SWINGAWAY,
ENSURE THAT ALL PERSONNEL AND
EQUIPMENT ARE KEPT CLEAR OF THE
SWING PATH.

Raise andfor lower the boom to help conirol the
swingaway and using the rope attached to the tip of
the swingaway, swing the swingaway to the side of
the boom.

Flevate the boom and push in on the swingaway to
align the stowage lugs on the swingaway with the
puide ramps and pins on the stowage brackets and
fully retract the boom.

DANGER

DURING DISENGAGEMENT OF THE STOP
BLOCK, EXTEND THE BOOM ONLY
ENOUGH TO FREE THE BLOCK.

6-27



14,

15.

16.

17.

18.

19.

20.
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EXTENDING THE BOOM TOO FAR WILL
CAUSE THE SWINGAWAY TO SLIDE OFF
THE GUIDE RAMPS AND ALLOW THE
SWINGAWAY TO SWING.

Lower the boom and extend the boom only enough
to disengage the spring-loaded boom extension stop
block.

Disengage the stop block and fully retract the boom.

Ensure that all the stowage lugs on the base and fly
are fully engaged with the pins on the stowage
brackets.

Install the latch pin securing the swingaway base to
the front stowage bracket (see detail B). Ensure the
pin is pushed all the way up in the locked position,
Insert the safety hitch pin,

NOTE

If the swingaway fly section remained on
the boom stowage brackets, perform
steps 18 and 19.

Remove retainer clip and attach pin from lugs on fly
section and base end stowage bracket (see detail C).

Insert the attach pin into the base section to fly sec-
tion attach fittings and install the refainer pin.

Remove the retainer clips and attach pins from the
anchor and attach fitings on the right side of the
boom nose and stow them in the base of the swing-
away.

21

22,

23.

Remove the clip pin and pin securing the boom
extension alignment device. Place the boom exten-
sion alignment device in the stowed position and
secure it in place with the pin and clip pin.

DANGER

FAILUBE TO WMAINTAIN THE PROPER
CLEARANCE . BETWEEN THE
SWINGAWAY ANCHOR FITTINGS AND
THE BOOM NOSE ATTACH FITTINGS
COULD CAUSE THESE FITTINGS TO
CONTACT EACH OTHER DURING
OPERATION OF THE BOOM.

Extend the boom enough to engage the boom stop
block.

Rig the boom nose and hoist cable as desired and
operate the crane using normal operating proce-
dures.

SETTING THE FOLDING SWINGAWAY OFFSET.

DANGER

ENSURE ANY BLOCKING MATERIAL
USED 1S ADEQUATE TO SUPPORT THE
WEIGHT OF THE SWINGAWAY WITHOUY
TIPPING OR FALLING.

.. Bxtend and set the outriggers and swing the boom to

over the rear. Position the boom to above horizontal,

Block up undet the tip of the swingaway base sec-
tiom.



= Link Pin in 26° Posilion
/ Ramove for 45° Position

Pin Holes for 1.5% Offset

Swingaway Boom Extension

Shown at 25° Offset

Eoiding Swingaway Offset Positions
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3. To set the offset from a lesser degree 1o higher
degree perform the following procedures.

CAUTION

DO NOT OVERLOAD THE SWINGAWAY
ANCHOR FITTINGS OR THE SWINGAWAY
BASE SECTION WHEN LOWERING THE
BOOM.

a. Slowly lowet the boom until the pressure is
relieved on the offsgt link pins.

b. Remove the offset link clip pins and attach pins
securing the offset links in the lesser degree off-
set position, If going to maximum offset stow
themn in the stowage lugs. If going to the inter-
mediate (25°) offset install them in the offset
links for that degree of offset.

c. Slowly elevate and telescope the boom at the
same time so that the swingaway does not move
off of the blocking uniil the offset links take the
full weight of the swingaway.

d. Reeve the hoist cable as described vader normal
erecting procedures.

4. To set the offset from higher degree to lesser degree,
perform the following procedures.

CAUTION

DO NOT OVERLOAD THE SWINGAWAY
ANCHOR FITTINGS OR THE SWINGAWAY
BASE SECTION WHEN LOWERING THE
BOOM.

a. Slowly lower the boom wuntil the pressure is
relieved from the offset links.

b. Remove the offset link clip pins and attach pins
and lower the boom until the holes for the lesser
degree offset position align in the offset links.
Install the offset pins and clip pins.

¢. Slowly elevate and telescope the boom at the
same time so that the swingaway does not move
off of the blocking until the offset links take the
ful) weight of the swingaway.
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d. Reeve the hoist cable as described under norimal

erecting procedures.

ERECTING AND STOWING THE SWING-

AWAY LUFFING BOOM EXTENSION

DANGER

BEFORE ATTEMPTING TO ERECT OR
STOW THE SWINGAWAY, READ AND
STRICTLY ADHERE TO ALL DANGER
DECALS INSTALLED ON THE
SWINGAWAY AND STOWAGE BRACKETS.

ERECTING
1. Fully extend and set the oulriggers.
NOTE
Refer to ERECTING AND STOWING THE
FOLDING SWINGAWAY BOOM EXTEN-
SION in this section to position the swing-
away luffing boorm extension.

NOTE

The auxiliaty boom nose (rooster sheave)
does not have to be removed.

2." Attach the swingaway luffing boom extension to the

' end of the main boom.

3. Connect the hydraulic lines from the luffing boom
extension to (he quick couplers on the boom nose.

STOWING
NOTE

The swingaway boom extension must be
set ai the minlmum oifset. Refer to SET-
TING THE LUFFING BOOM EXTENSION
OFFSET in this section.

NOTE
K so equipped, the tolding fly section

must be stowed on the side of the base
section.



1. Disconnect the hydraulic lines at the boom nose.

! Install the caps and plugs on the hydraulic lines.
NOTE
Refer to ERECTING AND STOWING THE
FOLDING SWINGAWAY BOOM EXTEN-

SI0M In this section to position the swing-
away luffing boom extension.

2. Stow the Juffing boom extension.
SETTING THE LUFFING BOOM EXTENSION OFFSET
DANGER

NEVER ATTEMPT TO CHANGE THE
LUFFING BOOM EXTENSION OFFSET
WITH A LOAD ATTACHED TO THE LINE.

Remove any load attached to the load line.

DANGER

WHEN ERECTING THE SWINGAWAY FLY
SECTION, ENSURE THAT ALL
PERSONNEL AND EQUIPMENT ARE
KEPT CLEAR OF THE SWING PATH.

Raise the boom above horizontal sufficiently to
allow the nose of the boom extension to be lowered
without contacting the ground.

Move the luffing boom extension offsel switch,
located on the right side of the seat, down or up {0
increase or decrease the offset to the desired posi-
tion. The luffing boom extension may be adjusted o
any position between O and 45° offset.
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Luffing Boom Extension Offset
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IEMOVABLE COUNTERWEIGHT

NOTE

The removable counterwelight consists of -
up Yo three maljor pieces [1361 kg (3000
Ib), 2495 kg (5500 Ib), and 4302 ky (8500
Ib}]. The following procedures are applica-
ble for removal and instaliation of any or
all pieces.

MOUNTING THE COUNTERWEIGHT

1,

2.

10,

Fuily extend and set the outri ggcrs..

Rotate and align the rear of the superstraciure above
the removable counterweight stowed on the camier
deck. Engaging the pin type turntable lock will aid
alignment, "

Using the counterweight removal controls located
on the left side of the turntable, lower the counter-
weight cylinders. Pin the cylinders to the counter-
weight using the clevis pins in the cylinders. Insert
the retaining pins in the clevis pins.

Remove the long pins from the counterweight and
carrier frame lugs.

Using the controls, raise the counterweight up under
the supetstructure frame.

NOTE

lt may be necessaty to jog the control
switch to Install the upper clevis pins.

Remove the clevis pins and lock pins from the
stowage bushings and install them into the upper
counterweight and superstructure frame lugs.

Tnsert the lock pins through the lugs o lock the
clevis pins in place. Insert the retaining pins through
the lock pins.

Tnsett long pins into the bottom of the counterweight.

Insext the lock pins through the lugs to lock the long
pins in place. Insert the retaining pins through the
lock pins.

The crane is now ready for operation with the coun-
terweight instalted.

STOWING THE COUNTERWEIGHT

1.

2.

10.

Fully extend and set the outriggers.

Rotate the superstructure to align the counterweight
with the stowage area. Engaging the pin type turn-
table lock will aid alignment.

DANGER

ENSURE THAT ALL MOUNTING PINS ARE
PROPERLY INSTALLED AND LOCKED
WITH CLIP PINS BEFORE, DURING, AND
AFTER OPERATING THE
COUNTERWEIGHT REMOVAL SYSTEM.

NOTE

It may be necessary to jog the counter-
weight removal conirol to remove the
weight of the coupterwelght from the
upper clevis pins.

Using the counterweight removal control, raise the
counterweight cylinders to relieve weight on the
upper clevis pins and remove the lock pins and
upper clevis pins from the superstructure frame lugs
and the counterweight

Stow the upper clevis pins in the bushings on the
side of the superstructure.

Remove (he lock pins and long pins from the bottom
of the counterweight.

Using the removal control, slowly lower the coun-
terweight onto the carrier stowage area.

Insert the long pins through the carrier lugs and
counterweight.

Insert the lock pins through the lugs to lock the long
pins into place and install the retaining pins through
the lock pins.

Remove the clevis pin from the counterweight lugs
and cylinder ends. Raise the cylinders and stow the
clevis pins in cylinder and insert retainer clip pins.

The catrier is now ready for highway travel with the
counterweight stowed.
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This Supplement must be added to all Crane Operator’s
and Safety Handbooks and Service Manuals. If the Ser-
-vice Manual has a section on Temperature Effects on
Hydraulic Cylinders in the Hydraulic System section (2-
8), this supplement will be replace it.

TEMPERATURE EFFECTS ON HYDRAULIC
CYLINDERS

Hydraulic oil expands when heated and contracts when
cooled. This is a natural phenomena that happens to all
liquids. The coefficient of expansion for API Group 1
hydraulic oil is approximately 0.00043 cubic inches per
cubic inch of volume for 1°F of temperature change.
Thermal contraction will aliow a cylinder to retract as
the hydraulic fluid which is trapped in the cylinder
cools. The change in the length of a cylinder is propor-
tional to the extended length of the cylinder and to the
change in temperature of the oil in the cylinder. For
example, a cylinder extended 25 feet in which the oil
cools 60°F would retract approximately 7 3/4 inches (see
chart below). A cylinder extended 5 feet in which the oil
cools 60°F would only retract approximately 1 1/2
inches. The rate at which the oil cools depends on many
factors and will be more noticeable with a larger differ-
ence in oil temperature verses the ambient temperature.

Thermal contraction coupled with improper lubrication
or improper wear pad adjustments may, under certain
conditions, cause a “stick-slip” condition in the boorn.
This “stick-slip” condition could result in the load not
moving smoothly. Proper boom lubrication and wear pad
adjustment is important to permit the boom sections to

slide freely. Slow moveraent, of the boom inay be unde-

tected by the operator unless a load is suspended for a
long period of time.

If a load and the boom is allowed to remain stationary for

a period of time and the ambient temperature is cooler, .

than the trapped oil temperature, the trapped oil in th.'
cylinders will cool. The load will lower as the telescope

cylinder(s) retracts allowing the boom to come in. Also,

the beom angle will decrease as the lift cylinder(s)

retracts causing an increase in radius and a decrease in

load height,

This situation will also occur in reverse. If a crane is set
up in the morning with cool oil and the daytime ambient
temperature heats the oil, the cylinders will extend in
similar proportions.

The chart below has been prepared to assist yon in deter-
mining the approximate amount of retraction/extension
that may be expected from a hydraulic cylinder as a result

‘of change in the temperature of the hydraulic oil inside

the cylinder, The chart is for dry rod cylinders. If the cyl-
inder rod is filled with hydraulic oil, the contraction rate
is somewhat greater.

NOTE

Operators and service personnel must be
aware that load movement, as a result of
this phenomena, can be easily mistaken
as leaking cylinder seals or faulty holding ¢
valves. If leaking seals or faulty holding
valves are suspected to he the problem,
refer to Service Bulletin 98-036 dealing
with testing telescope cylinders,

Coeff. = 0,00043 (in%in’ °F)

BOOM DRIFT CHART (Cylinder length change in inches)

S ITROKE

Temperature Change (")

(FT) 0

70 80 - 90 100

0.6 T8I 208 72 254
057 361 713 484 516
0.77 547 619 857 . 7.74

1.03

7.22 8.26 929 10,32

9.03 10.32 11.61 12.90

10.84 12.38 13.93 15.48

181 772

12.64 14.45 16.25 18.06

2.06 4.26 12.38 14.45 16.51 18.58 20.64

2.32 929 13.93 16.25 18.58 20,90 23.22

2.58 10,32 15.48 18.08 20.64 23.22 25.80]
55 2.84 11,35 . 17.03 19.87 22,10 25.54 28.38
60 310 12.38 15.48 18.58 21.67 247/ 27.86 30,96

Length change In inches = Stroke (FL.) X Temperature Change ( °F) X Coeff. (in®fin® °F) X 12 in/ft




WARNING-

The engine exhaust from this product
contains chemicals known 1o the State
of California to cause cancer, birth
defects or other reproduciive harm.

CALIFORNIA
Propasilien 65 Warning
Diesel argine exhaust and somea of ils constiluents
are known {o tha Slale of California 10 cause can-
cer, birth defecls, and other reproductive harm.

A WARNING

The Lattery posts, terminals, and relatetf, accas-
sories conialns chemical lead and lead compounds,
chemicals known to the State of Catlfornialte cause

cancer, birth defects or other reproduclivip harm,

Wash hands after handling.

CALIFORNIA
Proposition 65 Warning
Baltary posts, lerminals, and refaled accessories con-
tain chemical lead and lead compounds, chemicals
ktnawn 1o the State of Galifornia to cause cancar, birth
delecis or other reproduclive harm.
Wash hands aller handling.
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General Information 1

1 GENERAL INFORMATION

The PAT Load Moment Indicator' (LMF) DS 350 has been designed to provide the arane operator with
the essential information required to operate the machine within its design parameters.

Using different sensing devices, the Load Moment Indicator monitors various crana funcfions and
provides the operator with a continuous reading of the crane’s capacity, The readings continuously
change as the crane moves through the motions needed to make the lift,

The LM provides fhe operator with information regarding the length and angle of the boot, working
radius, rated load and the total caloulated welght being lifted by the crane.

If non permitted conditions are approached, the DS 350 Load Moment Indicater will warn the operator
by sounding an audible alarm, lighting a warning light and tocking out those functions that may
aggravale the crane’s condition.

2 WARNINGS

The LMI is an operational aid that warns & crarie operator of appraaching overload conditions and of
pverhoist conditions that could cause damage to aquipment and persorinel,

The device is not, and shall not, be a substitute for good operator judgment, expatience and use of
ascapted safe crane operating procedures.

The responsibility for the safe crane operation shall remain with the crane oparator who shall snsura
that all wamings and instructions supplied are futly understood and ohserved.

Priot to operating the crane, the operator must caréfuily and thoroughly read and understand the
information In this manual to ensure that he knows the operation and limitations of indicator and crane.
R . |

Proper functioning depends upon proper daily tnspectian and cbservance of the operating instructions
set forth in this manual. Refer 1o Section 8. Pre-Operation Inspection and Calibration Verification of this
handbook.

/\ WARNING_

The LMI can only work correctly, if all adjustments have baen properly set. For correct
adjustment, the operator has to answer thoroughly and correctly all guestions asked during the
sotup procedure in accordance with the roal rigging state of the crane. To pravent material
damage and serious or even fatal accidents, the correct adjustment of the LMI has to be
ensured before starting the crane operation,

1 LOAD MOMENT: generaliy he product of a lerce and its mement arm: specilically, the praduct of tha load and the toad-radiug, Used inthe
determination of Lha lifling capatlity of a crane
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3 SYSTEM DESCRIPTION

The PAT Load Moment Indicator DS 350 consists of a central micro processor unit, operating console,
length/angle sensor, pressura transducers, and anti-two block switches.

The system operates on the principle of referencefreal comparison. The real value, rasulting from the
pressure measurement Is compared with the reference data, stored in the central processor memory and
svaluated in the micro processor. When limits are reached, an overload warning signal is generated at
the operator’s console. At the same time, the aggravaling crane movemants, such as hoist up, telescope
out and boom down, will be stopped. '

The fixed data regarding the crane, such as capacity charts, boom weights, centers of gravity and
dimensions are stored in memory chips in the central processor unit. This data is the reference
information used to calculate the operating conditions.

Boom length and boom angle are registered by tha length/angle sensor, mounted inside the cable resl
which is mounted on the boom. The boom length is measured by the cable real cable which also serves
as an electrical conductor for the anti two-block switches.

The crane load is measured by pressure transtlucers attached to the piston and rod side of the hoist
cylinders.,

The interactive user guidance considarably simplifies the input of operating modes as welt as the selting
of geometsy limit values.



System Desoription

Fig. 1: Components of the LMI systern PAT DS 350

1 Anti Two-Block switches

2 Pressure Transducets

3 length/Angle sensor

4 -Opearating console

5 Cantral-Micro-Processor unit

}

0oDoalD
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3.1 System Function

(CsmRr )

Upon switching on, the system staris with an
automatic test of the LMI system, of lamps
SELFTEST and audible alarm. During the test, the I.C
display shows the initial logo,

system
turned off
=2nh?

if the system was tumed off for more lhan
two hours, the setup configuration has to be
antered after the system test. _(=> chapter 4)

yes

y

- Firat, the uperating mods is determined by
Interactive an interactive step-by-step Interrogation of

INPUT
oporating modo tha rigging states.

¥
interactive Next is the interactive input of the reeving.

INFUT
regvings

Now the LC display shows in. symbaols all
inputs and awaits acknowledgment or
cancelling. .

Upon acknowledgment of the inputs the
system is ready for aperation.

opsrational

3.2 Operating Console

The conscle has 3 functions:

s inputs by the crane operator {operating mode, reeving)

= input of geometey limit values and signalization of excseded timit values
» digplay of important data and information

The operator's console is mounted in the crane's cab in the operator's field of vision. For a better
identification of disptays and oparating elemenis, they are continuously backlit during opsration,



Control 1dentification

453

3.3 Control ldentification

“This unit contains a display and different controls which are desctibed as follows:

Legend fo Fig 2:

1 LC Display Area 10

" 2 Load Moment Limit Light 14
3 Load Morent Prewarning Light 12
4  Aarm Light “Ant-Two-Blogck® 13
5 Override Key Warning Light i4
& Button "Alarm Stop” 18
%  Button and Control Light “TARE" F1
8 Buiton and Confrol Light "LIMITS” F2
g Button and Control Light "SELECT F3
OPERATION MODE" F4

Fig. 2; Operating Console

Button and Control Light "INFO"

Bution and Gontrol Light "CONTROL"

Audible Alarm

By-Pass Kay Switch

Buiton and Control Light ‘By-Pass Anti-Two-Block”
Button and Control Light "By-Pass LMI shut-off function*
Button "Function 1"

Button "Function 2"

Button "Function 3"

Buttan "Function 4"

PAE DS 350

o] ©

.
o)
oy
ot

(e
(e <
(e
(e

(e
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@ Lcnisplay

The LC display visualizes graphical symbols, texts and numerical values.
Depending on the selected operating mode (setup, limit mode or LMI
ropresentation), the corresponding infermation is indicated on the display.

~ Please refer to the description of the different operating modes for the
signification of the individual elements.

Lzo. o

@ Load Moment Limit Light

‘ - ’ The red LOAD MOMENT LIMIT LIGHT {2} warns the operator that a rated
load condition has been reached, [t lights up when the load on the crane
reaches the crane load capacity. The audible alarm alse sounds when this
condition has been reached,
The following crane movements will be stopped concurrently;
— hoist up
— telescope out
=~ boom down

@ Load Moment Prewarning Light

The ysllow LOAD MOMENT PRE-WARNING LIGHT {3) will light up when
the load on the crane reaches the defined prewarning area, thus indicating
that an overload condition is approaching.

This means for the operator to continue his crane operation with
aextreme caution, :

D  Atarm Light “Anti-2-Block” o

>

The red "Anti Two-Block Alarm Light” (4) lights up when the anti-two-hlock
limit switch contacts open, indicating that a two-blocking condition is
approaching. At the same time the audible alarm will sound.

The following crane mavements will be stopped subsequently: holst up,
telescope out, boom down.

£l

@ Overrlde Koy Warning Light

- The red OVERRIDE KEY WARNING LIGHT (5) flashes to indicate that the
g&!@ cut-off function of the A2B / LM system is deactivated.

@ Button and Control Light “Alarm Stop”

This ALARM STOP BUTTON (6) allows the audible alarm to be silenced for
approximately 15 seconds by pressing this buiton. Referance = “Audible
Alarm” {12).

X

'
.-.__“-/'
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@ Button and Control Light “Tare”

The button "TARE" (7) Is used to indicate the “Net load” on the LC Display
{1). Net load is the present load, less lifting tackle and hook block, The Tare
Button (7) has to be activated before lifting.

After pushing the “Tare Button” (7) the load display ls set to zero (larng) and
the control light lights up. After lifing a load the display shows the net ioad
{pay load). i

The net load disptay will change to the actual Joad display when the boom
radius is changed {elther by angle or length).

Button "LIMITS"
Bution to start the function "program limit values”.
@ For the proceeding please refer to = chapter 5.1,

& nution "SELECT"

Buttan to start the function "set operating moda®.
For the proceading please refer to =5 chapter 4.1,

N WARNING

“ | .
The correct setting is of utmost importance for the proper function of the system and
the crane. Therefore only operators who are thoroughly familiar with use and
operation of the systerm shall set this bution.

0 Button "iNFO"

Button to start the function "information crane configuration”
Please refer 1o =» chapter 5.2,

® Button "CONTROL"

Button fo start additional functions.
CTRL Piease refer to = chapter 5.3,
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@  Audible Atarm

o “The AUDIBLE ALARM (12), sounds during the following conditions:

AT ps

O e

overload condition

approaching two-block condition

preset limits reached

malfunction of the LMI system

s operating eror -

The alarm can be temporarily sitenced by pushing the buttor "Alarm Stop”

(6).

" & 7 *

@ Key Switch

s The anti-two-block swiich cut-off function is deactivated when the KEY
SWITCH (13) is turned to position "B" and the "By-pass A2B" button (14}
is pushad.

or

s The LM cut-off function is deactivated when the KEY SWITCH (13) is

turned to position "B" and the “By-pass LME" buttan (15) is pushed.

KEY SWITCH (13) can be operated only by tsing the matching key.

/\ WARNING .

Since button {14) and (15) deactivate the cut-off function of the LM system / the anti
two-block system, the following instructions must be obeyed:

e The by-pass function shall be used with dis;’:retion, as unwarranted use of it to
override the contro! lever lockout system can result in harm to the crane and
danger to property and persons.

« Never use the by-pass function to either overload or operate the crane in a non
permissible range.

@ Button "By-pass A2B"

"This bution can be opsrated anly if key switch (13) is tumed to position B.
After pushing this button, the cut-off function of the anti-two-block switch is
deaclivated.

The Override Key Warning Light (5) flashes io indicate thal the cut-off
function is deactivated.




Control Identification o o L 9

@ Button "By-pass LMI"

This button can be operated only if key switch (13} Is turned to posttion B,
After pushing this button, the contral lever lockout function of the LM is

deactivated.
The Overide Key Warning Light (5) flashes to indicate that the cub-off
function is deactivated. :
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4 CONFIGURATION SETUP

The LM sstup prusedure alfows th.e-cpe'rator to input the crane configuration using interactive displays.
The operator must complete the setup procedure for the Load Moment Indicator system if the system has
been turned off for mora than two hours or the crane operation configuration has been changed.

47 LM Setup Procedure

. Starts: : o automatically, It the system was turned off for more than two
hours.

e manuafly at each modification of the ecrane configuration by
pressing key (8) "SEL"

o _

=

«i5 operated: e by answering the different quastions using functional keys F1...F4
‘ in accordance with the actual configuration of the crane.

5 cancelied: « any time by pressing again key

(9) "SEL". The systam, howover,

is only ready for operation, if the

procedure has been completed

and the inpuls i have been

confirmed.

|

If the system is furned off, for example during short breaks (less than 2 hours), &f adjustrments remain
storad, When tuming on again the system these adjustments can be acknowledged by merely pressing
one key (provided that the crane configuration has not been modified!).

Puring the programming procedurs the Load Moment Prewarning Light (3) and the Load Moment Limit
Light (2} will light up and the aggravating crane movements will be interrupted.

Note:
If a configuration is sefected which is not available, the display will inticale error code E04, In this case,
the procedurs has to be repeated with valld values!

The correct seiting fs of utmost importance for the proper functioning of the system and the
crane. Therefore, only operators who arg thoroughly familiar with the crane and the oparation
of the system should execute the setting of the system according the operating. configuration
of the crane.
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The LMt programiming procedure consists of the following steps:

setting the boom configuration
seiting the counterweight corfiguration {where applicable)
setting the hoist configuration
selfing the outrigger configuration
setting the reevings
s confirmation of the programming procedure
For easy:operation, the computer guides the operator through the procedure step by step, (interactive
operation)

2 & & T @

Definition of the Displayed Symbols:

The following illustrations define the symbols appearing on the display during the setup procadure Nat all
symbols witl be shown, depending on tha crane type and the answers to the questions.

@ Seieui intaraciive configuration setup ! special mode setup

interactive configuration setup

spacial mode setup

Note: Refer to manufacturer load
chart for special LN operating code

o (if selected special mode setup only)

increase solected, numeral
detresse selected numeral

select next numeral
confitm salected operating code

mairs baom / aux. boom
nose aperation

operation with boam exterisions

tlyging mode operation®
* for cranes with rigging mode for
outrigger box-instaliation only

main boom
operation with boom extensions

aux. boom nose operation
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vy =

main  aux. A- fixed fixed, tele- fixed jib
hoom hoom frame exl. offsetiabls  offssllable
nose  boom extension exlension
ext. :

For detaiied symbol explanation of extensions, please refer to
Appendix A in this manual,

e Setting the counterweight configuration

If your erane is equipped with counterweight options, please refer
to Appendix B in this manual for detailed symbuf explanation of
counterweight.

. Setting the hoist configuration

FFront Hotst

Rear Hoist

s Setting the outrigger configuration

@ on rubber
" d > T
a2 outrigger position 0%

outrigger position 50%
4.

autrigger position 100%
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o (it selected on rubber mode only) '

static

p'ick & carvy

increase reeving.

H decrease reeving

confirm reeving

» Confirmation of the programming procetdure

. boom )

___ counterweight configuration '
configuration _ reeving
{optional} (panis of line)

- hoist
selection &

Ok 7

outrigger '
configuration

At the end of the procedure all Inputs are represented once again in symbolic forms, If inputs have been
made, the cotresponding symbols are {ilked black.

m quick setting the reeving cancel procedure

(=> chapter 4.3)

quick holst line selection

condirm inputs
(=3 chapter 4.2) :
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4.2 Quick Setting of the Reeving

If, during the crane operation, the number of reeving is modified, the LMI system has to be adjusted to this
modification. The Input of the reeving can be carried out cllrectly without having 1o go through the whole
LI programming procedure again:

Call LMI Programming F'mcel»dure‘

Directly call function "Quick Setting
of the Reevings".

Note:

The direct call is impossible, Iif the
system has been lurned off for
more than 2 hours,

| I input of reeving:

. - increase raaving

decreasa reeving

aK. confirra reeving

Confirm modification,

{select again the funstion upon
faulty input)

SO0 8

Note:
If a configuration is selected which is not available on the present crang, the system will not avcept the
selection and the display will indicate the error code E04.
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4.3  Quick Hoist Line Selection

if, during the crane operation, the crana is switched aver from front to rear hoist, the LM systern has to be
adjusted fo this modification. This modification can be entered without having to go through the whole LMI
setup procedure agaim: :

Call LMI setup procadure. .

Directly call function "Hoist Line
Selaction”.

Note:

The diract call ls nof possible, if the
system has been tumed off for
more than 2 hours.

Setact holst:

Front Hoist

Rear Hoist

Confirm modification,

(call up the function again if you
have sslected the wrang whinch by
mistake)

Note:
If @ configuration is selected which is not avaflable on the cranes, the system will not accept the sefection
and the display will indicate the ermor code E04.
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5 OPERATION

After having set the LMI to the actual crane configuration, the system is ready for operation. The display
shows the LMI screen (example for value reprasentation).

{ A \ | |
l II.III@ %%« utilization bargraph
33 F A4 L3 5§ tip heignt

operation code -
number

boormn length -

— boarm angle
-~ radivs
enving _ g HAS—Ubs)y|
{parts of I|he} ——f‘E} E‘“— 7 3 . 5 @B Y/ .

HBTW ﬂbs) i;_ actual load
| 34.Y900

hY
1002 [ 100% (1007, ]|

-

only for crangs
with boom contro!
system
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Upon retuest, further symbols can be shown on the display:

Symbol Anti Twe-Block Alarm
» visible when the anti-two-block Hmit
switch contacts open, indicating thata
two-blocking condition is approaching.

Symbot slewing angle fimlitation:
s continuousty visthle:

slowing angle limitation active .
« blinking:

slewing angle limits exceeded

{=3 see chapter 5.1.1.8)

Syrmbol work area definition:
o continuously visible:
work area definition active
o hlinking: )
work area limits exceeded
{=» see chapter 5.1.1.b)

Symbol height limitation:
s continuousty visibie:
haight limitation active
e bilinking:
_height limit exceeded
(= see chapter 5.1.2)

Symbot boom angle limitation:
+ continuously visible:

boom angle fimitation active
s Bblinking:

angle limits excoeded

(= see chapter 5.1.3)

Symbol radius limitation
e continuously visible:
radius §mitation aclive
e blinking:
range limits excesded
(= see chapter 5.1.4)

- B Error code Na. fHELH
(= see chapter 8 "Troubleshooting”)
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54  LIMIT Setting
The LMI system has bean equipped with programmable fimits for the crane's operation ranga,

» Easy programming due to interactive, step-hy-step user guidance

« Functions can be used individually or in combinations.

o Exceeding a programimed limit triggers an audible and visual alar,

» Depending on the crane type not all functions listed below are availabie.

Cverview limi{s:

Slewing Angla Limitation /
Wark Area Definition
(= chapter 5.1.1)

Tip Height Limitation
(= chapter 5.1.2)

Boorn Angte Limlfation
{= chapter 5.1.3)

Radius Limitation i
{=s chapter 5.1.4)
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5.1.1 Slewing Angle Limitation / Work Area Definition

Programmable function for the limitation of the left and/or right slewing angle or working area definition.
o  Gall functien: |

Call LIMIT Setting.

Enter the cotresponding figure 1o call the function:

Slewing angle limitation

{maxtimum/minimum
slewing angle)

{=> chapter 5.1.1.A)

Work Area Definlition

(Virtual wall setup, A wallis
defined by a straight line between
two set points.)

(= chapter 5.1.1.B).

3

5.1.1.A Slewing Angle Limitation

e« set [ delate left stewlng angle:

Select limit:
BE Belact left limit

set: . de]ete:
Position boom to .
required feft #mit DEL  delats left
value. angle limit

S orogram
prasant slewing
angle as left limit

quit function

) ¢ sot/ delete right slewing angle
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Select limit:

set;

selast right limit

delets:

4 Position boom to
¥ the required right
limit vatue.

lodm®y et present
slewing angle as
right Himit

4 Display shows

B symbols and angle
H values of the

8 programmed

gl Slewing angle fimit

quit function

R elote right
angte lirnit

Display shows
symbols without
angle vatues
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5.1.1.8 Work Area Definition

The work area definition system helps the operator to define the crana’s working area. This is done by
creating vertical wall{s) that can represent obstacles (i.e. bulldings, towers, poles, ete.) in the crane's
working range. The wall(s) are set by defining points with the boom tip along the outer limits of the
operator's worl area, see setup procedure helow. Because these walls are definad by the operator and
are not “aciual real” walls, we refer to them as “virtual” walls. When setting the walls, always keep a
aafe working distance 1o any obstacles. Never work outside a safe working area as outlined by
common practice, standards, and manuals. '

A virtual wall s set by defining two points. To prevent inaccuracies when defining the two points for the
virtuat wall, use the following to rules: :

1. The two points should be the same distance form the obstacle,
2. Set the iwo points at the maximum distance apart, which can be safely reached by the boom tip.

The operator can setup up to 5 virtual walls, the first wall is defined by a straight line between two set
points. The second through fifth walls are created by one new point and the previously selected point.
Afier the walls have besn set, the system alerts the operator when the hoom approaches them. This Is
done both visual and audible. The console will wamn the operator by an audible, beeping alartm which
increases in frequency as the boom approaches the wall. At the same times, the contro! light “Afarm Stop”
{refer to no. 8, chapter 3.3 of the operator's manual) will come or and the button “LIM” (rsfer to no. 8,
chapter 3.3 of the operator's manual) wilt be [il. Similarly, the “virfual wall” symbol in the main screen
biinks. [f the boom crosses the wall the audible alarm becomes continuous. See the Pre-warming Syatem
Saction for information on how the pre-warning system is definad.

|
THERE ARE NO CUTOUTS ASSOCIATED WITH THE WORK AREA DEFINITION
FEATURE.,

i

e sot/ delete work area: ".

On entaring the work arsa definition
function, the crane working area is
displayed. A blinking X indicates that a
point may be set to define a wall. Move
the baom tip to one end of the virtual
wall you want to set.

Sets a point in the working
area to start a wall

Exits ihe scraen
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Having pressed SET, the X is
displayed (without blinking} at this
point.

A blinking X at the boom {ip indicates
that the second point may be set to
define the wall.

Move the boom tip to other end of the
virtual wall you want to set.

Sets the second point o
create a wall

Exits the screen and deletes
all virtual wall settings

After pressing SET, an infinite virtual
wall is defined. Now, three soft keys
are avallahle:

Accepts the defined wall and
axits '

Allows for furiher walls to be
added :

Exits the screen and deletes
alt virtual wall settings

After pressing SET, an X appears
whare the last point had been set, and
a new wall may thus be added. Move
the boom tip to the other snd of the
additional virtual wall you want to set.

Sets the third point to create
a second wall

Exits the screen and deletas
gl virtual wall settings
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Upon pressing SET, the second wall is
created.

Accapts the defined walls
and sxils '

Allows for further walls to be
added

Exits the screen and deletes
all virtual wall seftings
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§5.1.2 Tip Height Limitation

Programmable function for the limitation of the tip height

e Set tip helght 1 delete height limitation:
" Calt LIMIT Setling,

Press the corresponding figure to
select function "lip height
limitation”,

Prass key

set: delete:
_ Mova the tip to the :
2 required upper
~ limit.

sot prasent

tip height as upper
_limit

delete tip
hatght limitation

Display shows
h - symbol and value

" of the programmed
height limit

Digplay shows
symbol without
values

quit funetion
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5.1.3 Boom Angle Limitation

Programmahble function for the limitation of the upper and/or lowsr boom angle.
o Call function:

Call LIMIT Setting.

Enter the corrasponding figuye to call
function "boomn angle limitation”.

e set/ delsete upper limit value:

Selact limit:

selaction upper boom angle Bmit

1

set: ‘delete:
Luff up the hoom
the requested Himit
value.

delete
upper angle timit

g4 set prasent
boom angle as
upper limit

Digplay shows '
symbol with valua of
the upper angle timit

Display shows
symbol without
value of the upper
angie limit

quit funiction
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+ set/ deleto lower limit angle

Select limit:

selection lower beam angle limit

: st 4 delete:

L_uif down boom to [

the tequired limit | liles delete lower

valus. angle limit

e Sot present

baom angle as

]Owef |imlt

Display shows

symbal with lowear

angle limit

\ Bisplay shows

symbaol without
value of lower Imit
angle

quit function
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5.1.4 Radius Limitation

Programmable funct_ion {or the limitation of the minimom andfor maximum working radius.
¢ Call functior:
Call LIMIT Setting

Select the corresponding figure to call the
{unction "radius limitation”.

e set/ delete minimium radius;

Select limits:

ﬂ salect minimuwm raqius limit

sot: ' 'delete:

position hoom at the '-

raquirad minimum ol dolote

radius value. minimum radius
limnit

S E T sat present

hoom radius as

minimum radius

display shows

symbol with radius

value of mintmum

lirnit
dispiay shows
symbol without
value of minimum
radius

oulit function
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o get/ delete maximum radius

Selact lmit;

pet:

selection maximum radius fimit

_delete:

required maximum
radius value.

isdnlld sot present
boom radius as
maximum radius

display shows
symbot with radiug
vatue of max. limit

quit funetlon

position boom 1o the | g}

: | delate
maximum radius
limit

display 'E‘.ihows
symbol ‘without

- t value of max. radius
' |

i
1

. o

L
T
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5.2 INFO crane configuration

With the system being ready for aperation, this function serves to display the system configuration

e Call function

Press key "INFO",

The display shows the crane
symbol representing the adjusted
canfiguration (marked black), the
extended oparating code number
and the reeving number (perls of
tine).

« End function

Press again key "INFO"

v
|
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5.3 Display Contrast Control

This function sarves for the conirast adjustment of the LC display. The last adjustment is stored and does

not have to be repeated at every system start.

+ Conirast adjustment
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AL ANINASN
A AR
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Y
PXRANDIN

Rk
el

&

. brigthten

darken |

Press "CTRL,

A pattern is shown by means of
which the display can be adjusted
o the optimum contrast, Use the
functional keys -to moadify the
contrast upon request:

i

darken display
H brighten display

confirm setting

Press key "OK" to store the
momentarily adjusted contrast
valuz and to quit the functlon.

During normal LM operation the
display contrast can, be adjusted
too by prassing button;

F2 (brighten display) or
F3 (darken display).
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6 Pre-Operation Inspection and Calibration Verification

Before operating the crane, the following efectrical connections must be checked to snsure that the
system is properly connected far the crane configuration, .

Machines with onty a Main Hoist

If the crane works only with the boom and without boom extension, no additional cormections are
necessary. However, be sure the wolght of the anti two-block switch is properly installed on the main hoist
load line. With even parts of hoisting line, the weight shall be attached to ihe dead-end line. With odd parts
of hoisting line, the weight shall be attached to the line of lowest speed.

i the crane worles with boom extension, the connecting cable shall be installed between the junction box
on the boom extension and the boom junction box. The weight attached to the main hoist antt two-block
switch shall be removed. In that case the anti two-block switch has to be locked with the red Anti Two-
Block Retainer, which is fixed with a red lanyard at the anti two-block switch (described on pages 40 and -
41). Then the weight shall be reattached to the boom extension anti two-block switch,

Fallure to re-position the anti two-block switch welght will prevent the overhoist system from
functioning properly. No weight shall be on the main hoist antl two-block switch when the
boom axtension is being used,

Machines with Main and Auxiliary Holsts

If the boom extension is not in the oparating position, the by-pass plug shall be installed in the main boom
junction box. The weight of the main holst anti two-block switch shall be installed.
If the boom extension is in the operating position, the connecting cable shall be instaled between the

junction boxes on the boom extension and the main boom. \Weights shall also be attached to the anti two-
bloclk switches on both the main boom and boom extension. '

If the boom extension is in the operating position and no load fine is being vsed on main booirt, to prevent
injury or damage ic eguipment, the weight shall be removed from main boom switch. In that case the anti
two-block switch has to be locked with the rad Antl Two-Block Retainer, which Is fixed with a red lanyard
{not shown) at the anti two-block swilch.
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Installation of Anti Two-Block Retainer in Locking Position
Procedure (see Fig. 1 and 2): '

1. Pull the cable out of the switch and bend back parallel fo the boorh and hold (1).
2. Siide the retainer from left side with its slot over the cable betwaen the crimped stop-and the switch (2},
Push it firmly straight onto the cable guide of the Anti Two-Block switch (3).

@
“"E,{j\

Flg. 1:  Setting of Anti Two-Block Fig, 2; Refainer in Locking Position
Relainer in Locking Position

3, Skaighten the cable completely into the slot and release the cable (4).
4. Turn the flag of the retainer for best visibility for the opera'tor (5).

Removal and Storage of the Anti Two-Block Retainer
Procedura (see Fig. 3 and 4):

1. Pull the cable out of the switch (1) and bend back parallel'to the boom and hold (2),

2. Move the retainer down (3) and then left (4) to remove it from the Anti Two-Block switch. Release the
¢able.

3. For storage slide the retainer from right side (5) over the Anti Two-Block switch untll the elips (A) lock
into the holes {B}.

Fig. 3: Removal of the Anti Two- Flg. & Relainer in Siorage Position

Block Ratainer
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Pre-Operation inspection and Calibration Verification

B3RS

Afler the electrical connestions have been checked to insurs that the system is properly connected for
the crane configuration, the following checks shall be made: '

Check the electrical witing commacting the various parts of the system for physical darnage.
Check the anti two-block swiiches and weights for free movement.
Check the spring-loadad cabie reel to be sure it is free to rotate, has tension and the cable is reeled

properly.

The following tests shall be performad with care to prevent damage to the maching or infury '
to personnel. Proper functioning of the system requires successful completion of these {ests
hefore operating the machine.

If the aperator cannot see the load handling device approaching the hoor nose, ke shall have an
assistant-(signal person} watch the load handling device. The operator shalt be preparsd io stop the

'tnachine immediately should the LM! system not function properly as indicated by lighting the red

warning fight (4), sounding the audible atarm (12} and locking the crane movements, haist up,
ﬁalescope out and boom down.

Check the anti lwe-block alarm light (4} and the audible alarm (12) by performing one of the following
{ests:

-a)} By manually lifting the weight attached to the-anti two-black switches. When the weight is fifted, the

audible atarm (12) should sound, the antt two-block alarm tight (4} should light.

b) Slowly raise the main baom load handling device to create a polential two-bloci condition, When
the load handling device lifts the weight, the audible alarm (12) should sound, tha anti two- block
alarm light (4) should light and the motion of the load handling device should be stopped. Lower
the load handling device slighily to eliminate this condition.

¢) Slowly lower the boom to create a potential two-blogk condition. When the load handiing device
lifts the welght, the audible alarm (17) should sound, the anti two-block atarm light (24) should light

- and the boom lowering function should be stopped. Lower the load handling device slightly to
stiminate this condition.

¢} Slowly extend (telescope) the boom-to- create a potential two-block condition. When the load
handling device lifts the weight, the audibla alarm (17) should sound, the ant} two-block alarm light
{24) should light and the boom telescope out funclion should be stopped, Lower the load handling
device slightly to eliminate this condition,

If the light and audibte alarm do not function as described and the crane movements are not
stopped, the system is not working properly. The malfunction shall be correctsd before
pperating the crane.

ENE o

If ihe crane is equippad with a boom extension, repeat the test procedure for the boom exiansion ant]
two-black switch. Check that the display of the main baom length agrees with the actual boom fength.
Check that the display of the main boom angle agrees with the actual boom angleas.

Check that the display of the operating radius of the crane agrees with the actual radius.

Check the load display by liting a load of known welght.
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Operaiion

Upon correct inspection the LM is operational, The operator shall be thoroughly familiar with all controls of

the LM before operating the crene. The proper function of the system shall be checked by lifting a load of

known waight and comparing the load to the information displayed on the L,

Rated {oads include the weight of the hook block, stings, and auxiliary load handiing devices. Their
combined welghts shall be sublracted from the fisted load capacities as stated on the load capacity ¢hart
to obtain the net load to be lifted. '

If any of the displays reflecis a deviation beiween displayed and actual valuaes, an authorized
PAT service vepresentative shall be called for repair of the system or reverification of the
crane’s LMl calibratlon,

Any structural modifications or changes to the erana shall requive veverification of the crane’s
LML catibration,
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7  SERVICE AND MAINTENANCE

Daily maintenance of tha load moment indicator consists of inspecting:

1. The electrical wiring connecting the various parts of the system,
If electricat wiring Is damaged it shall be reptaced immadiately.

2. If the insulation is worn on the jength sansor cable or cable guides are damaged, these parts shall be
reptaced.

3. Cheel the anti two-block limit switches for freedom of movemart.
4, The cable rael shall be unider tension to operate propetly.
5. Check the pressure transducers at the hoist cylinder(s) and the connecting hoses for ofl leakage.

Other than correcting the problems ici_entlfied in the Malfunctions Table and replacing faulty mechanical
parts and cables, no olher repairs shall be performed by non expert personnel.
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8  TROUBLESHOOTING

General

In case of a malfunction of the system, the display (1) will indicate a code that identifies the system
malfunction,

The etror codes fisted in the Malfunction Table will identify various faults that can ocour with the LM,
Foliowing the Malfunclion Table are pages which expiain each fault and deseribe the action which shalf be
taken to correct the fault,

Faults within the elecironic microprocessor shail be repaired by factory trained service personnel, When
these faults occur, the competent service organization shali be contacted.

Malfunction Table

Error Error
Code

E01 Fallen below the radius or above angle‘ran_g,e

EC2 . Radius range exceeded or fallen below angle range

EC3 Boorn position is out of the permissible working area

E04 Operating mode not existing

EQS Prohibited tength range

£18 Front outrigger overioaded
E83 Center Mid not fully extended

flashing % | Telescope out of permissible sequence

NOTE:
if there is any Error Gode displayed on the console which is not listed in-the Malfunctions Table
you shall call the Local Distributor. i

.

e
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Operating Errors

Malfurictions in the systam which are caused by range exceeding or operating errors by the crane
operator himself are indicated on the dispiay together with an explanation. These error codes are E01,
£02, E03, E04, ECS, E18 and EB3 and ihay can nomnally be eliminated by the crane operator himseff.

Error Cause S Eltmination
Code

Fallen befow the' minimiim radius | Euff down boam to a radius or
E01  [orabove the angle givinin the | angle given in the Joad capacity -
load capachty chart duss 1o luffing | charl. .

up 1he boom too far. .
The maximuth radiils or minimum | Luff up boom to & radius or angle
E02 | angle given in the load papacity | given in the load capacity chart.
chart was excesdad due o lufiing
down the boom too far.

Boorm position is out of the Move boom back to the
Eb3 | permissible Working area permissible working area,
{over front}, Sea lifting diagram in the load
capacity charls.
Operating mods swiich in the Coraclly set operating moda
console Incorrectly set, switch {o the code assigned o

_ the operating moda of he crane,
Fd4

Operaling mode s not Be sure crane is set up according
petmissible with the actual crane | to proper operating

configuratlon, boom position or . conflguralions.

arga dsfinilion. - -

Boom was telescopad too far or | Telescope boom to correct

not far enough, you may only length, given in the load capacity
aperate up to a cerlain maximum | chart,

or minimum boom length or with ;

load curves for boom extension o
gos | where you have fo tetescope the
| main boom to a certain length,
Length sensor adjustment For elimination refer to service
changed i.e. length sensor gable | manual.

slid off the length sensor drum.

L

Error : Causa Elimination
Cods
E18 Front owtrigger overloaded Refer to load capacily charls.
E83 | The Center Mid s nol on lts fully | = Extend the Center Mid
extended position while the « Refracl the OMIFty
OMIFly is not completly retracted, | « Chaglc the OM/Fly switch
v {dig. input 4)
flashing | Telascopa is out of the = Fully refract telescopa

tele % [ permissible sequence,
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Appendix A:

Detailed syrnbol explanation of boom extensions

main boom M

A-frame boom
extansion

fixed
extension

¥

fixed,
- offsstlable
axtension

swingaway!
bifold with fly
stowed on
main boom

swingaway!
bifold  without
fly stowed on
main boom

fly stowed on
main boom

auxiliary boom
nose

offsetable
A-frarne

tela-
offsetlable

< aextension

fixed jib

swingaway
with fiyltele

swingaway/
bifold without
ff‘y

bifold with fly
stowed on
main boom
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Appendix B:

Detailed symbol explanation of counterweight options

(T 2

PR

+ 1Y

without auxiliary hoist structure

with mounted auxiliary hoist
structure

with counterweight A

with counterweight B

oniy for cranes with auxiliary
counierweight:

without auxitiaty cotnterweight

with auxiliary counterweight

without counterweight
with counterweight A
with counterweight B

with counterweight A + B

only for cranes with auxifiary

counterweight: :

|
without auxitiary counterweight

with auxiliary counterweiglt
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Operating Errors . PR

Malfunctions in ihe system which are caused by rangé exceeding or operating errors by the crane
operator himsalf are indicated on the display togather with an explanation. These srror codes are EO01,
202, E03, £04, E05, E18 und EB3 and ihey can normally he aliminated by the crane operator himself,

_ Etror . Cause o EEE- Ellmhiat'lon
. Coda :

Fallen below the minimign yadius | Luff down boom to a radius or
13} or abave the angle givin in the anglte given in the load capacity
load capacity chart duy 1o Juffing | charl. .

up the boom too far, :

The maximum radie: or minimum § Luff up boom io a radius or angle
g0z | angle given in the joad capacity | given in the load capacity chart.

chart was exceedlad due to luffing :
down the boom (oo far, ~

. { Boom posilior is out of the Move boom back to the
E03 | parmissible working area permissible working area.
'| {over front), See lifing diagram in the load
— . - capacity charts.
{ Operaling mode switch in the Corractly set operating mode
console Incorrectly set, switch to the code assigned to

the aperating mode of the crane.
Foa

Operating mode is not Be sure orane is set up according
permissible with the actual crane | to proper oparating

configuration, boom position or configuralions,

area definition.

Boom was telescoped too far or Talescope boom to cotract

not far enough, you may only length, given in the load capacity

operate up to 2 certain maximum | charl,

o minimun boormn length or with

losd curves for boom exiension
gQs . | where you have to telescope the

o mgin boom to & certain length, . !

Length sensor adjustment For elimination refer fo service

changed §.e, length sensor cable | manuat. '

slid off the length sensor drum.

Error Cause Elimination
Code
E1i8 From outrigger overloaded Refar to load capacity charts.

E83 | The Canter Mid is not on Its fully | » Extend the Center Mid
axiended position white the s Retract the OM/Fly
OMIFly is not complelly retracted. | « Check the OM/Fly swilch
{dig. input 4}

flashing | Telescops is out of the « Futly retract telescops
tele % {permissible seguence.
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Appendix B: _
Detailed symbol explanation of counterweight options

'l:';:." ; seroll up to the next pre-programmed
o counterweight configuration _
= scroll down to the next pre-programimed
pRAEARWws _ counterwelght configuration

press the O.K. button to confirm and 1o
proceed with console programming

only for cranes with superstructure counterweight and
QEQ front bumper counterweight configuration:

scroll up to the next pre-programmed
counterweight configuration

scroll down te the next pre-programmed

counterweight configuration

] K )

bress the ©.K. buiton to confirm and to
proceed with console pragramming
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