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CONSTUCTION AND INDUSTRIAL EQUIPMENT
PRODUCT SAFETY

It isthe responsibility of the owner of the construction and in-
dustrial equipment products to be knowledgeable about fed-
eral, state and local regulations that effect the total usage of
his equipment, and responsibility to working personal and the
public. Since regulations are subject to change, and also differ
from one local to another, this manual makes no attempt to
provide such information.

Terex Cranes provides appropriate operation and mainte-
nance manuals for various construction and industrial equip-
ment products that it manufactures and sells. In addition,
where applicable, appropriate national consensus standards,
industry standards and safety related manuals are included
with the Terex manuals in the shipment of each product. Itis
company policy to provide this information for the owner or
user of the equipment. It is expected that the owner or user
will utilize these manuals and standards to provide the appro-
priate information and training to those people who are to op-
erate, maintain and supervise the use of equipment in aproper
and safe manner.

Construction and industrial equipment is designed and man-
ufactured to perform heavy-duty work. Under normal usage,
the equipment will wear. For thisreason it isessential that the
owner/user establish and perform a periodic inspection of the
equipment. The objective of inspection programs is to pre-

vent accidents, reduce downtime and keep the equipment
working efficiently. These inspection programs should be de-
signed to discover worn, cracked, broken or deteriorated parts
and loose or missing fasteners before they result in aproblem.

Proper training and inspection programs are essential to
avoiding injury to persons, damage to property and excessive
mai ntenance costs.

Read and understand the manuals provided with this equip-
ment. Assistance is available from the distributors of your
Terex product and from the Terex manufacturing facility.

pacity.

A| WARNING |

When operating a hydraulic crane, the operator should realize that hydraulic and
structural competence, NOT TIPPING L OAD, isoften the deter minant of lifting ca-

Therefore, THE OPERATOR MUST BE GUIDED SOLELY BY THE APPROPRI -
ATE MANUFACTURER’'S LOAD RATING CHART when considering load
weights. The manufacturersrated loads must never be exceeded.

Follow the recommended operating and maintenance proce-
dures and keep your machine operating at MAXIMUM EF-
FICIENCY. Use the Suggested Crane Periodic Inspection
Check List provided. In addition, we STRONGLY URGE
that aMAINTENANCE LOG be kept in conjunction with all
maintenance performed on the machine.

If you desire any specia information regarding the care and
operation of the machine, we will gladly furnish it upon re-
quest. Because we build

varioustypes of equipment, we ask that you include your ma-
chine model and serial number in all correspondence so that
we can provide the correct information.

The information, specifications, and illustrationsin this pub-
lication are based on the information in effect at the time of
approval for printing. We reserve the right to make changes
at any time without obligation.
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SQULOLOEDSI ED KUUGLH

TERAIIN UKANE INSFEUITTUN UNEURN LIDI

This check list isto be used in addition to the information provided in this manual to properly operate and maintain the

machine.
>
5 | B 5 |
ITEMSTOBE = w 5 & x ITEMSTOBE S w 5 5 x
INSPECTED 98 | = | B | & INSPECTED 98 | < | 3 | &
& CHECKED 50 | & | 2 | B & CHECKED 5O | B | 2 | &
z = z =
& - &
VISUAL INSPECTION H BOOM ANGLE
(Complete Machine) D INDICATOR D
OVERALL HEAD/TAIL/BRAKE LIGHTS
CLEANLINESS D & 4- WAY FLASHERS D
HYDRAULIC SYSTEM HORN
(Leaks or Damage) D D
AIR SYSTEM CABLE SPOOLING
(Leaks or Damage) D PROPERLY D
HYDRAULIC WEDGE
FLUID D SOCKETS D
AXLE LOCKOUT AXLEFLUID
SYSTEM D LEVEL w
TRANSMISSION SWING REDUCER
FLUID LEVEL D FLUID LEVEL w
ENGINE CRANKCASE DRIVE SHAFTS
FLUID LEVEL D & U JOINTS w
FUEL TANK TIRE & WHEEL CONDITION &
FLUID LEVEL D INFLATION PRESSURE w
RADIATOR AR
FLUID LEVEL D REGULATORS w
MACHINE AIR CLEANER
LUBRICATION D ELEMENT w
ATTACHMENT CLUTCH & BRAKE
PIN BOLTS D LINKAGE & PINS w
MUFFLER/EXHAUST WHEEL LUG
SYSTEM D NUT TORQUE w
ALL CONTROL FAN BELT
MECHANISMS D TENSION w
INSTRUMENT STRUCTURAL MEMBERS &
GAUGES D WELDS w
CLUTCHES BOOM INSPECTION
& BRAKES D w
WIRE ROPE, SHEAVES BATTERIES&
& GUARDS D STARTING SYSTEM M
TWO BLOCK DAMAGE ALCOHOL
PREVENTION SYSTEM D EVAPORATOR M
LOAD SUPPORTING SWING BEARING
COMPONENTS CONDITION D BOLT TORQUE P
FIRE EXTINGUISHER MACHINERY
D GUARDS P
BACKUP ALARM LOAD CHART &
D SAFETY WARNINGS P

H Inspect OVERALL machine (including carrier) for cracks, weld separation, leaks, damage, vandalism.

NOTES:
1. Indicate inspection result by checking in the satisfactory, adjust, or repair boxes provided.

INSPECTION CODE INTERVALS
D - DAILY M - MONTHLY

W - WEEKLY P- PERIODIC 2. When appropriate, enter your diagnosis on back of page for repairs or adjustments made.
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NOM ENCL”R%TEEdIm of the matefial presented in the following

This manual contains instructions and information on the
operation, maintenance, lubrication and adjustments of the
Rough Terrain Crane. The operator should not attempt to
operate the machine before he has gained a thorough

To ad In understanding the contents of this manual, the fol-
lowing termswill always have themeanings given whenever
they are used.

The upperstructure weldment _swing mechanism,_counter-

1. UPPERSTRUCTURE

2.BOOM ATTACHMENT

3. CARRIER

4. OUTRIGGERS

RIGHT HAND/LEFT HAND

weight, cab.

The telescopic crane boom with hydraulic winch, lift cylin-
der, hook block assembly, jib arrangement.

The chassis complete, power unit, swing bearing, transmis-
sion, planetary axles, outrigger assemblies.

The beams, cylinders, floats, boxes, hydraulic control sys-
tem.

All referencesto right or left hand will correspond to the op-
erator’ sright or left hand when heisfacing forward from the
operator’s seat, with the rear mounted engine to his back.
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INTRODUCTION

Owners, Users, and Operators.

Terex Cranes appreciates your choice of our machine for your application. Our number
one priority is user safety, which is best achieved by our joint efforts. We feel that you
make amajor contribution to safety if you as the equipment users and operators:

1.

2.

NOTE:

Comply with OSHA, Federal, State, and Local Regulations.

Read, Understand, and Follow the instructions in this and other manuals
supplied with this machine.

Use Good, Safe Work Practices in acommon sense way.
Only have trained operators - directed by informed and knowledgeable

supervision - running the machine.

OSHA prohibits the alteration or modification of this crane without written
manufacturers approval. Use only factory approved parts to service or
repair this unit.

If there is anything in this manual that is not clear or which you believe should be added,
please send your comments to Technical Publications Coordinator, Terex Cranes, 106
12th Street SE, Waverly, lowa 50677; or contact us by telephone at (319) 352-3920.

Thank you!

THIS SYMBOL MEANS YOUR SAFETY IS INVOLVED!
READ, UNDERSTAND, AND FOLLOW ALL DANGER,
WARNING, AND CAUTION DECALS ON YOUR
MACHINE.

I ssued: July 2002
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INTRODUCTION

SYMBOLS

The symbols below are used to inform the operator of important information concerning
the operation of this unit.

DANGER - Indicates an imminently hazardous
A| DANGER situation which, if not avoided, will result in
death or seriousinjury.

WARNING - Indicates a potentially hazardous
WARNING Situation which, if not avoided, could result in
death or seriousinjury.

CAUTION - Indicates a potentialy hazardous
CAUTION situation which, if not avoided, may result in
minor or moderate injury.

ATTENTION - Indicates a situation which, if

ATTENTION not avoided, may result in property or equipment
damage.
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SAFETY

VAN v |

These are general safety rules, which must be followed. You are
also required to read and understand the Operators Manual as
there are instructions, which are more detailed specific to this
machine.

/N\ HANDLING PERSONNEL

1. Cranes can only be used to lift people when it is the least hazardous way to do

thejob. (See OSHA 1926.550g, and ASME / ANSI B30.23.)
/\ TRAINING AND KNOWLEDGE

1. Safety must always be the operators most important concern.

2. Do not operate this crane until you have been trained in its operation. This
crane must only be operated by trained personnel, who have demonstrated their
ability to do so safely.

3. Comply with the requirements of current Occupational Safety and Health
Administration (OSHA) standards, the current American National Standards
Institute (ANSI) B30.5 latest edition.

4, Read and Understand all Decals and Warnings.

5. Read and Understand the Rating Chart.

6. Know that the crane can safely lift each load before attempting to lift.

Issued: July 2002 Page 1-3




10.

11.

12.

13.

Operator must understand crane signals and take signals only from designated
signa people; except the operator must obey the stop signal from anyone.

A OPERATOR’SRESPONSIBILITIES

Read and understand the Operator's Manual.

Make sure the machine is in proper order and that all operational aids and
warning signals are functional before operating.

Keep the machine clean, including al instrumentation, windows, lights and
other glazed surfaces.

Remove al oil, grease, mud, ice and snow from walking surfaces.
Store tools and other necessary itemsin the tool box.

Never lift aload without a Rating Chart Manual in the cab.

Know the load to be lifted.

Be aert, physicaly fit and free from the influences of acohol, drugs or
medications that might affect the operators eyesight, hearing, or reactions.

Keep people, equipment and material out of the work area.

Signal person must be used when the operators vision is blocked or working in
hazardous areas such as power lines or people.

Keep afully charged fire extinguisher and first aid kit in the cab at all times,
and be familiar with how to use these items.

Know about movements of other machinery, trucks and personnel at the
jobsite.

Never permit people on the machine platform while the machine is working.

Page 1-4
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14.

15.

16.

17.

18.

19.

20.

21.

22

Make sure everyone is in a safe place before moving the hook, boom, load or
outriggers.

Start and stop movements smoothly and swing at speeds that will keep the load
under control.

Keep at least two full wraps of wire rope on drum when operating.
Feet must be kept on the pedals while foot pedal brake locks are in use.
Usetag lines to keep loads under control.

Keep load close to ground.

Use shortest boom possible.

Never leave a running machine unattended or load suspended.

Always use outriggers in accordance with requirements of Load Rating Chart
and operators manuals.

A SIGNAL PERSON’S RESPONSIBILITY

Standard crane signals must be used, and understood.

Assist the operator in safe and efficient operation, without endangering people
or property.

Have a clear understanding of the work to be done.

Signal people must place themselves where they can be clearly seen and where
they can safely observe the entire operation.

I ssued: July 2002
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/N\ RESPONSIBILITIESOF ALL CREW MEMBERS

1. Unsafe conditions or practices must be corrected.
2. Obey all warning signs.

3. Watch out for your safety and the safety of others.

4, Know and understand proper machine erection and rigging procedures.
5. Alert operator and signal person of dangers, such as power lines, unstable
ground etc.

/N\ MANAGEMENT RESPONSIBILITY

1. Operator's must be competent, physically fit and if required licensed.

2. Operator, signal people and riggers must be trained in correct crane operation
and use.

3. Operator and Signal people must know standard crane signals.

4, Have a supervisor at job site to be responsible for job safety.

5. Crew members given specific safety responsibilities and instructed to report
any unsafe conditions to supervisor.

6. Supply the weight on the load to be lifted to the operator.

7. Verify that all crew members are familiar with OSHA, ANSI B30.5
requirements as well asinstructions in manuals.
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/N\ PLANNING THE JOB

1. Have a clear understanding of work to be done.

2. Consider all dangers at jobsite.

3. Know what crew members are needed?

4. Assign responsibilities.

5. Know the weight of load to be lifted.

6. Determine lift radius, boom angle, and the rated lifting capacity of crane.
7. Establish how signal people will communicate with operator?

8. Utilize equipment which will do job safety.

9. Establish how equipment can be safety transported to job site?

10.  Determine where gas lines, power lines, or structures are which must be
moved.

11. Ensure that surface is strong enough to support machine and load.
12. Determine how load will be rigged.

13. Establish special safety precautions, if necessary.

14.  Consider weather conditions.

15. Keep unnecessary people and equipment away from work place.

16. Position machine to use shortest boom and radius possible.
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/\  OPERATOR'SSAFETY CHECK

1. Safety related items must be in place.

2. Check machine log book, to see if periodic maintenance and inspections have
been performed.

3. Ensure that necessary repairs have been completed.
4, Inspect wire rope for damage (kinks, broken wires etc.)
5. Be sure no unauthorized field modifications have been made.

6. Check for air and hydraulic oil leaks.

7. Check control positions before starting engine.

8. After starting engine, check all gauges and indicators for proper readings.
9. Test al controls.

10.  Check brakes and clutches.

11. Check load brakes by lifting aload a few inches off the ground and holding it.

/N\ OPERATOR AIDS CHECK

Ensurethat thelisted itemsarein place and operational.
1. Boom hoist upper angle limit switch. (Lattice Boom).
2. Boom angle indicator.
3. Backup Alarms.
4. Anti-Two Block devices.

5. Overload Protection, Load Indicators, Rated Capacity Limiters

Page 1-8
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/\ OPERATION OVERLOAD PREVENTION

1. Know the weight of the load.

2. Load radius will increase when the load is lifted. Reduce radius at start of lift
to alow for this.

3. Know the weight of hook, and rigging.

4, Know boom length, jib length, parts of line and operating area.

5. Use next lower rated capacity when working a boom lengths or radius
between the figures on the rated lifting capacity chart.

6. Never lift aload without knowing whether it is within the rated capacity.

7. Never operate with anything other than recommended counterweight.
Unauthorized reduction or additions of counterweight constitute a safety
hazard.

8. Do not lift loads if winds create a hazard. Lower the boom if necessary. See
the Rating Chart Manual for possible restrictions.

9. Avoid side loading.

10. Never let the load or any other object strike the boom.

11. Release load slowly, be sure boom never tightens against back stops. (Lattice
Boom).

12. Place the boom point directly above the load when lifting.

13. Be sure loads are freely suspended.
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/N  OPERATION SETUP

Be sure the load bearing surface is strong enough to support the machine and
load.

Be sure cranes are level, check frequently and relevel when necessary.

Stay away from rotating cranes, erect barricades to keep people away. Make
sure these area's are clear before swinging.

/N POWERLINE SAFETY

Determine whether there are power lines in the area before starting any job.
Only operate around power lines in accordance with Federal, State and Local
Regulations as well as ANSI B30.5 latest edition.

Never remove materials from under powerlines with a crane if the boom or
machine is capable of contacting them.

No part of crane or load must come in contact with, or violate the minimum
allowable clearance required for operation of crane dear electrical lines.

Should contact occur stay on crane until the boom is cleared or until the current
isturned off.

If in contact keep all personnel off the crane. If you must leave the crane,
JUMP, DO NOT STEP OFF, |leave area by jumping with feet together.

Use asignal person when working around power lines.
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1. Always wait until machine has stopped before getting on and off equipment.
Do not jump on or off.

2. Do not use controls and steering wheel as hand holds.
3. Keep the machine clean and dry.

4. Replace all broken ladders.

5. Keep non-dlip surfaces in good condition.
/N\ TRAVEL
1. Care must be taken when cranes are driven (traveled) whether on or off the job
site.
2. Watch for people, power lines, low or narrow clearance, bridge or road load

limits, steep hills or uneven terrain.

3. Position boom in line with the direction of travel.

4. Inflate tires to specified pressure.

5. Travel slowly and avoid sudden stops and starts.

6. It is recommended that the seat belt be used during transit and travel.
7. Make sure travel surface can support weight of machine and load.

8. Always set parking brakes when parking machine.
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CONTROLS AND INSTRUMENTS
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CONTROLS AND INSTRUMENTS

This section is intended to familiarize the operator with
the controls and instruments provided for the operation
of this machine. It should be emphasized, however,
that merely knowing the controls is inadequate prepa-
ration for operating hydraulic cranes. Do not attempt to
operate the machine until the other sections of this
manual have been covered. Sections 1 and 3 are es-
pecially important with respect to machine operation.

Diagrams of the various carrier and upper controls are
illustrated on the following pages. A list of these con-
trols and instruments are shown opposite each illustra-
tion. More detailed explanations of each control or
instrument follow in the same order as they appear in
the number key.

UNIVERSAL SYMBOL IDENTIFICATION

SWING LOCKED ?G —D @
HEADLIGHTS DEFROST
® Pé TURN SIGNAL
PARKING BRAKE PARKING LIGHTS INDICATOR <::| E>
LOW OIL @ A i
A SWING
PRESSURE b BEACON
STANDARD 00 SWING 1
FUEL STEER 0 BRAKE ( )
WATER ¢ 4 WHEEL ] @
TEMPERATURE STEER o0 FAST
ENGINE #@‘ CRAB &0 I I
OIL PRESSURE STEER o0 SLow
| | M
= REAR STEER
VOLTAGE LEFT o0 HORN %
STOP
EMERGENCY REAR STEER -0 WINCH m
STOP RIGHT oG
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CONTROLS AND INSTRUMENTS

UNIVERSAL SYMBOL IDENTIFICATION (cont.)

) ?O{? ” WINDSHIELD A
PRESSURE N GNITION WINDSHI '
ELECTRICAL }’
ACCESSORIES
SWING @ oN WINDSHIELD @
LEFT WIPER
SWING @ ELECTRICAL HAZARD
RIGHT SYSTEM OFF LIGHTS
BOOM @ AXLE ENGAGE / b
DOWN “/ffA ELECTRICAL RANGE SHIFT <
SYSTEM ON
BOOM AXLE DISENGAGE | &%
UP IGNITION ON RANGE SHIFT 9
BOOM ﬁ TRANSMISSION @ ENGINE !
IN TEMPERATURE QUICK START
BOOM TRANSMISSION ﬂ@ﬁ
ouT 2N PRESSURE
-
OUTRIGGER I :EQFR’AC ? ?
SELECT REEE
OUTRIGGER @ HEATER/AC %
RETRACT AC
OUTRIGGER ?AEQTER/AC x
EXTEND
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CONTROLS AND INSTRUMENTS
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

4 5 6 7 8 18 19 20 21 46 22 23 24 25

2628
2729

35 31 32 33 30
41 42 45 43
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CONTROLS AND INSTRUMENTS

© 00 N O 0o b~ W DN P

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

UPPER CONTROLS & INSTRUMENTS KEY

. FUEL GAUGE

. SWING LOCKED INDICATOR
. ENGINE COOLANT TEMPERATURE GAUGE
. REAR AXLE CENTERED INDICATOR

. ENGINE OIL PRESSURE GAUGE
. LEFT TURN SIGNAL INDICATOR
. VOLTMETER

. LOW OIL PRESSURE INDICATOR
. DASH LIGHT SWITCH

. WORK LIGHT SWITCH
SWING BRAKE RELEASE
DEFROSTER FAN SWITCH

SWING LOCK SWITCH
STEERING SWITCH

REAR STEER SWITCH
TACHOMETER

WAIT TO START LIGHT
TRANSMISSION TEMPERATURE
RIGHT TURN SIGNAL INDICATOR
TRANSMISSION OIL PRESSURE
LOW AIR WARNING LIGHT
BUBBLE LEVEL

AIR PRESSURE GAUGE

PARK BRAKE INDICATOR

LOW WATER INDICATOR
ENGINE WARNING INDICATOR

OUTRIGGER EXTEND/RETRACT MASTER

ENGINE DIAGNOSTIC INDICATOR

29.
30.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

49.
50.
51.
52.

ENGINE STOP / FAULT INDICATOR
IGNITION SWITCH

. LEFT FRONT OUTRIGGER SWITCH

LEFT REAR OUTRIGGER SWITCH
RIGHT FRONT OUTRIGGER SWITCH
RIGHT REAR OUTRIGGER SWITCH
EMERGENCY STOP

PARKING BRAKE SWITCH

AXLE DISENGAGE / RANGE SHIFT
HAND THROTTLE

SWING BEARING GREASE FITTING
SWING GEAR GREASE FITTING
SWING BRAKE

BOOM EXTEND RETRACT PEDAL
ACCELERATOR

BRAKE PEDAL

WIPER CONTROL

GEAR SELECTOR

SWING / AUX WINCH CONTROL / HORN
(See Page 2-11)

BOOM HOIST / MAIN WINCH CONTROL / HORN
(See Page 2-11)

CAB FAN SPEED

CAB HEAT/AC SELECTOR

CAB HEATER TEMPERATURE

FIRE EXTINGUISHER

(See Page 2-12)

RT700
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

12 14 13
1. FUEL GAUGE - Graduated in quarters of full tank. (31-34) to extend and retract the outrigger beams and
jacks. Push left to retract and right to extend.
2. SWING LOCKED INDICATOR - Indicates swing lock is
engaged. 14. SWING LOCK SWITCH - Push right to engage swing
lock, left to disengage.
3. ENGINE COOLANT TEMPERATURE GAUGE -
Measures engine coolant temperature. 15. STEERING SWITCH - Provides the following:
4. REAR AXLE CENTERED INDICATOR - Indicates rear
axle is centered.
5. ENGINE OIL PRESSURE GAUGE - Measures engine
oil pressure.
6. LEFT TURN SIGNAL INDICATOR
. . 4-Wheel 2-
7. VOLTMETER - Indicates battery or alternator condition. Steere s‘:reh::l Bctl::»
8. LOW OIL PRESSURE INDICATOR - Indicates engine
oil pressure is too low.
9. DASH LIGHT SWITCH - Push left for dash lights only, m CAUTION
push right for dash lights and head lights. Switch to crab or 4-wheel steering only when axles are cen-
) tered. Otherwise, steering will be limited and may lock.
10. WORK LIGHT SWITCH - Push right to turn on work
light. If wheels should become locked, switch to 2-wheel steer, turn
front wheels, switch back to crab or 4-wheel steer and center
11. SWING BRAKE PEDAL RATCHET RELEASE - Pull wheels.
and lock to permit operation of the pedal. Release to  gygrcise caution when the upper structure is not in the travel
allow pedal to be locked in applied position. position as the steering will appear to be reversed when
boom is over rear.
12. DEFROSTER FAN SWITCH - Push left for “LO”, center
for “OFF”, right for “HI". 16. REAR STEER SWITCH - Push left to toggle rear wheels
left, push right to toggle rear wheels right.
13. OUTRIGGER EXTEND/RETRACT MASTER SWITCH -
This switch is used in conduction with outrigger switches 17. TACHOMETER - Indicates engine RPM.
RT700 Page 2 -6 Revised: April 2005



CONTROLS AND INSTRUMENTS

18.

19.

20.

21.

22.

23.

24.

UPPER CONTROLS & INSTRUMENTS

19

WAIT TO START LIGHT - Lights when key is in on
position to indicate grid heater is activated. When heat
reaches adequate temperature light will go out, then
machine can be started.

TRANSMISSION TEMPERATURE GAUGE - Indicates
transmission temperature.

RIGHT TURN SIGNAL

TRANSMISSION OIL PRESSURE GAUGE - Indicates
transmission charge pressure. Normal range is 240 to

300 psi.
ATTENTION

Never drive the machine when the charge pressure
is below 240 psi.

LOW AIR WARNING LIGHT & BUZZER - Will warn
when pressure falls below 65 psi.

BUBBLE LEVEL - The machine must be leveled prior to
lifting loads.

AIR PRESSURE GAUGE - 105 - 125 psi optimum
operating pressure.

20 21 22 23

26.

27.

28.

29.

30.

31.

32.

33.

26 28
24 25

LOW WATER INDICATOR - Indicates engine coolant
level is too low.

ENGINE WARNING INDICATOR - Lights and then
flashes to indicate: coolant temperature high, oil
pressure low, or coolant low condition. Lights to indicate
a fault code is present in diagnostic mode.

ENGINE DIAGNOSTIC INDICATOR - Not used.

ENGINE STOP / FAULT INDICATOR - Lights to indicate
engine must be shut down immediately. Flashes out fault
codes in diagnostic mode.

IGNITION SWITCH - Turn left for all circuits except
ignition. Hold right to activate starter. Right position for all
circuits.

JACK SWITCH (LEFT FRONT) - Used in conjunction
with switch (13), to extend/retract outrigger jack and
beam.

JACK SWITCH (LEFT REAR) - Used in conjunction with
switch (13), to extend/retract outrigger jack and beam.

JACK SWITCH (RIGHT FRONT) - Used in conjunction
with switch (13), to extend/retract outrigger jack and
beam.

25. PARK BRAKE INDICATOR - Indicates parking brake is
applied. 34. JACK SWITCH (RIGHT REAR) - Used in conjunction
with switch (13), to extend/retract outrigger jack and
beam.
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

35

35. EMERGENCY STOP - Push to stop engine in case of
emergency. Pull to allow machine to be started again.

36. PARKING BRAKE SWITCH - Push right to activate
parking brake.

37. AXLE DISENGAGE / RANGE SHIFT - Push right to
disengage front axles for high speed travel.

38. HAND THROTTLE - Holds engine throttle at an
operator settable position. Place the accelerator
(43) at approximate RPM. Push in button on hand
throttle. Pull throttle up and release button to lock.
Make fine adjustments to engine RPM by rotating
the hand throttle clockwise to decrease RPM and
counter-clockwise to increase RPM.

39. SWING BEARING GREASE FITTING - Inject bearing
grease here.

40. SWING GEAR GREASE FITTING - Inject gear grease
here.
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

41. SWING BRAKE - Apply to prohibit boom from
swinging

42. BOOM EXTEND RETRACT PEDAL - Tilt the
pedal halfway forward to power-extend the boom.
Tilt the pedal all the way forward for high speed
(regenerative) extend. The boom extend will stop
at the transition between power extend and high
speed. In high speed extend the boom extend has
minimal extend force. Tilt backward to retract
boom.

43. ACCELERATOR - Push to increase engine RPM
and release to decrease.

44. BRAKE PEDAL - Push to stop carrier movement.

RT700 Page 2-9
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

45 46

45. WIPER CONTROL - Use to control windshield  46. GEAR SELECTOR - Use to control transmission
wiper functions. Push up for right turn signal. Push gear selection. Move up for forward, down for
down for left turn signal. Press button on end to reverse. Rotate handle to select speed.
dispense washer fluid onto window. Rotate for
windshield wiper. Pull toward operator for hazard
lights.
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

47. SWING/AUX WINCH CONTROL - Move joystick
forward to pay out aux winch rope. Move joystick
backward to take in aux winch rope. Move joystick
left to swing boom left. Move joystick right to swing

48. BOOM HOIST/MAIN WINCH CONTROL - Move
joystick forward to pay out main winch rope. Move
joystick backward to take in main winch rope. Move
joystick left to raise boom. Move joystick right to

boom right. lower boom.

47A  Aux Winch Rotation Indicator - Thumps 48A Main Winch Rotation Indicator - Thumps
to signal that rope is moving. (Located to signal that rope is moving. (Located
internally in handle) internally in handle)

47B Horn - Press to sound horn. (Located on 48B Horn - Press to sound horn. (Located on
underside of handle) underside of handle)

47C Hi-Speed Winch Switch - Press to toggle 48C Hi-Speed Winch Switch - Press to toggle
high speed winch. high speed winch.
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CONTROLS AND INSTRUMENTS

UPPER CONTROLS & INSTRUMENTS

52

49
51

50

49. CAB FAN SPEED - Turn to select blower fan 52. FIRE EXTINGUISHER
speed.

50. CAB HEAT/AC SELECTOR - Turn to select heat
or air conditioning.

51. CAB HEATER TEMPERATURE - Turn to adjust
heating or cooling temperature.
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OPERATING PROCEDURES

PRE-START INSPECTION

The following items should be checked each day be-
fore start-up and the start of operations. Also see Sec-
tion 4, “Daily Check.”

ENGINE OIL The level should be at the full mark.

COOLANT The coolant should be visible in the sight
gage near the top of the radiator tank.

LEAKAGE Make a ground check below the machine
for signs of leaks.

FUEL Engine fuel and propane/diesel for the upper
unit heater should be adequate for sustained opera-
tions.

LUBRICATION Perform the daily lubrication as re-
quired in the Lubrication Recommendations.

HYDRAULIC SYSTEM Check hoses, tubes, compo-
nents, reservoir sight gauge, valves, pumps, motors,
connections, reservoir oil temperature, cylinder mount-
ing bushings and pins.

LINES AND BLOCKS Inspect the hoist lines, hoist
block, hook latch, and ball hook, as well as the crane
attachment in general for readiness.

TIRES The tires should be checked for proper pres-
sure before traveling the machine. The tires should
only be checked when cold. Refer to the Tire Pressure
Chart on the Load Rating Chart.

WHEEL NUTS Torque wheel nuts to 400-500 Ft. Lbs.
Tighten daily during the first 50 miles of service on new
units and any time the wheels have been removed.
Tighten nuts alternately around the wheel.

GENERAL CONDITION Inspect the machine in gener-
al for wear, leakage and damage.

AIR TANKS Open the air tank drain cocks to blow out
moisture and sediment.

TRANSMISSION OIL Check the transmission oil level.
The level should be visible in the sight gage located on
the lower part of the transmission case on the left side
of the machine.

FUEL FILTER Water should be drained from the water
separator on a Daily Basis. Both the water separator
and fuel filters have drain cocks located at the bottom
of each. Separator and filters are located in the engine
compartment on the right side of the machine. For fur-
ther information, See Section 4, “Engine Maintenance
Checks”.

EMERGENCY STOP The emergency stop button is lo-
cated on the lower part of the dash to the right of the
steering column in the operator’s cab. In an emergen-
¢y, this button can be pushed in to stop all crane func-
tions including engine operation. You must pull the
button out before you can resume normal operation of
the crane.

SAFETY EQUIPMENT Check the safety equipment,
including all lights, brakes and hazard warning devic-
es.

RT700
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OPERATING PROCEDURES

OPERATOR AIDS

ANTI-TWO BLOCK SYSTEM Inspect all anti-two
block switches found on boom, jib and auxiliary sheave
heads for damage. Check the freedom of counter-
weight attached to these switches; and also, that coun-
terweight is attached around correct line of hoisting
cable in the proper manner. Inspect all electrical con-
nections and wires as well as the entire length of cable
attached to the cable reel and it's connections for evi-
dence of excessive wear, damage or improper installa-
tion. Check spring loaded cable reel for proper tension
and to insure that reel is free to rotate. Verify visual and
audible warning devices by lifting each of the counter-
weights.

NOTE: A warning light will appear on the dash mount-
ed panel and an audible signal will be heard when
switch is in ON position.

RATED CAPACITY INDICATOR

The RCI will indicate an overload condition with an au-
dible alarm and the exterior RCI lamp above the cab
door will flash. All boom functions will be disabled ex-
cept boom retract and winch down. Move the load into
an acceptable condition to stop alarms and continue
normal crane operation. (See RCI Section for further
details.)

3RD WRAP

Winch down function will be disabled when less than 3
wraps of rope are available on the winch. You must re-
tract boom or winch up.

OPERATOR’S ARMREST
When Operator’s left arm rest is raised, all functions

are disabled. Lower arm rest to resume normal crane
operation.

STARTING THE ENGINE

Once the pre-start inspection has been completed, the
engine may be started. At ambient temperatures over
32 deg. F. on Cummins Engines, follow the starting
procedure below:

1. Open the governor to the idle position.

2. Move the transmission shift lever to the neutral po-
sition.

3. Put the parking brake switch in the “ON” position.
4. Turn the ignition switch to the “ON” position.

5. Turn the ignition switch to the “START” position to
start the engine.

Release the ignition switch key as soon as the engine
starts. If the engine stalls during the start-up proce-
dure, allow the engine to stop revolving before re-en-
gaging the starter.

Do not engage the starter motor for more than 30 sec-
onds at a time. Should the engine fail to start within 30
seconds, allow the starter motor to cool for 2 minutes
before attempting to start the engine again.

Once the engine is started, check the gauges for prop-
er readings. If the gauges do not register normal read-
ings, stop the engine and determine the cause. Avoid
full Throttle operation when the engine is cold. Always
allow the engine to reach normal operating tempera-
ture before commencing operations.

NOTE: On machines equipped with a turbocharged
engine, the oil pressure gauge MUST register 10 psi
(60 kpa) at idle speed to ensure full lubrication of turbo-
charger.

RT700
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OPERATING THE ENGINE

If the engine oil pressure gauge does not register nor-
mal operating pressure within 30 seconds of starting,
shut down the engine, determine the cause and effect
repairs before re-starting the engine.

When the engine reaches operating temperature, op-
erations may begin. While the engine is running, check
the gauges at frequent intervals and be alert for any
abnormal engine sounds or faulty engine performance.

NOTE: Most alternators have a speed which must be
exceeded to turn them on. It is recommended that the
engine be speeded up to at least 2/3 speed after start-
up and before any extended periods of low rpm opera-
tion to maintain battery charge.

When idling for extended periods, maintain an idle
speed sufficient to prevent the battery from being dis-
charged. Keeping the battery in a fully charged state is
important both for starting the engine and for powering
the emergency steering pump.

Throttle down to half speed or slower with no load for
at least 5 minutes before stopping. This gives the en-
gine a chance to cool off gradually before it is stopped.

NOTE: This cool down period is extremely critical on
machines equipped with turbocharged engines due to
the excessive build up of heat during normal load op-
erations.

Consult the engine manufacturer’s manual for further
operating instructions.

COLD WEATHER STARTING

At ambient temperatures below 32 deg. F. on all Cum-
mins Engines, the “Quick-Start” device should be used
before engaging the starter. Push the “Quick-Start”
button for three seconds, release it and engage the
starter.

A| CAUTION

The handling and storage of “Quick-Start” should
strictly conform to manufacturer’'s recommendations.

At very low temperatures, when the engine is dif- ficult
to start and operator experience so indicates, follow
the starting procedure outlined below:

1. Disengage the pumps.

2. Start the engine as described above, using the
“Quick-Start” device. ALLOW THE ENGINE TO
WARM UP. This is recommended so that optimum
engine power is obtained at low speed for the pro-
tection of the hydraulic system.

ATTENTION

3. BE ALERT FOR SIGNS OF CAVITATION. The hy-
draulic oil provides lubrication for the pumps. When
to heavy or stiff, it will not flow fast enough to meet
pump demand and a vacuum or “cavitation” will be
created. A “screaming” noise indicates inadequate
pump lubrication, and, if allowed to continue for
more than a short period, will result in serious dam-
age to the pumps.

If cavitation noise is noticed, the hydraulic oil must be
warmed by use of a reservoir immersion heater. When
the reservoir is warm to the touch, the starting proce-
dure may be continued. Refer to the lubrication chart
for the recommended oil viscosity for the winter sea-
son.

4. Stop engine.

5. Re-engage pumps.

6. Restart engine. Be alert for signs of pump cavitation
as described in (3) above. Increase engine speed

GRADUALLY, allowing sufficient time to warm the
system before commencing operation.
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JUMP STARTING AN ENGINE WITH
BOOSTER CABLES

Position the vehicle with the booster battery adjacent
to the vehicle with the discharged battery so that boost-
er cables can be connected easily to the batteries in
both vehicles. Make certain vehicles do not touch each
other.

1. On both vehicles turn off all electrical loads. Set the
parking brake. Place transmission in “PARK”".

Determine whether the discharge battery has the
negative (-) or positive (+) terminal connected to
ground. The ground lead is connected to the engine
block, frame, or some other good metallic ground.
The battery terminal connected to the starter relay
is the one which is not grounded.

3. Be sure that the vent caps are tight and level on both
batteries. Place a damp cloth over the vent caps of
each battery making certain it is clear of fan blades,
belts and other moving parts.

The following steps must be performed in se- quence.

4. On a negative grounded system, connect both ends
of one cable to positive (+) terminals of each bat-
tery.

5. Connect one end of the other cable to negative (-)
terminal of the booster battery.

6. Connect other end of cable, away from bat- tery, to
engine block, frame or some other good metallic
ground, except carburetor or tubing on vehicle with
discharged battery.

7. Make certain that all cables are clear of fan blades,
belts and other moving parts of both engines and
be sure everyone is standing away from vehicles.
Then start the engine with the booster battery. Wait
a few minutes, then at tempt to start the engine of
the vehicle with the discharged battery.

8. After starting, allow the engine to return to idle speed
and remove the cable connection at the engine block
or good metallic ground. Then remove the other end of
the same cable from the booster battery.

A WARNING

WARNING - BATTERIES PRODUCE EXPLOSIVE
GASES. These instructions are designed to minimize
the explosion hazard. Keep sparks, flames, cigarettes,
etc. away from batteries at all times - protect eyes at all
times - do not lean over batteries during this operation.

Both batteries should be of the same voltage.

VEHICULAR OPERATION

The Rough Terrain Crane is capable of both off road
and limited on-road travel. The kind of travel undertak-
en will determine how the carrier is operated.

Before moving the Before moving the crane, either
around the work site or between sites, carefully consid-
er the terrain type, road conditions and any hazards
likely to be encountered enroute. Think the move
through in advance and carry it out safely.

PRE-MOVE CHECK LIST Before moving the crane to
and from job sites, make sure the following safety
checks have been made:

NOTE: When properly adjusted the parking brake will
hold this machine on a 30% grade, if the tires
have adequate traction. It is recommended
that when parked on a grade that the wheels
be chocked.

1. Lock the upperstructure swing brake. Engage the
swing lock.

2. Secure hook block to the bumper loop. If this is im-
practical, pull the two block system counterweight
up to within approximately 1” of the load sheaves,
or until block lightly contacts boom head. On ma-
chines equipped with control system disconnects,
use override switch. Failure to pull the hook block
up to the head when traveling, or to secure it to the
bumper ring, will result in excessive swinging of the
hook block and possible damage to crane.

RT700
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A| CAUTION

Continuing to pull the block up after contact has been
made may result in damage to the boom head,
sheaves and anti-two block switch.

3. Check hydraulic outrigger beam retaining pins.

4. Disconnect the main pump if the crane is to be driv-
en more than approximately 2 miles.

ol

. Shift into high range (two wheel drive).

6. Check the tires for proper inflation pressure as indi-
cated on the “Crane Load Chart”.

7. Check that the rear wheels are centered and switch
to 2-wheel steer.

(o]

. Adjust the seat and mirrors for clear vision to the
rear.

9. Check that the transmission oil pressure is within the
normal operating range of 240 to 300 psi with 180-
200° F oil temperature and engine at idle. Colder oil
and higher RPM may create pressures over 300

psi. Low pressure may indicate a worn charge
pump, clogged filter, or low oil level.

A| CAUTION

Never move the carrier if the transmission oil pressure
is below 240 psi. Low pressure will cause transmission
slippage and consequent premature failure of the
clutch packs.

MOVING THE CRANE TO A JOB SITE The proce-
dure for moving a crane is as follows:

1. Start the engine, following the procedure given in the
topic “Starting the Engine”.

2. Allow air pressure build-up.
3. Apply the swing brake.

4. Apply the swing lock.

5. Apply the Service Brake.

6. Release the Parking Brake.

7. Select the desired transmission range.

Good judgement in the selection of gear range and
route of travel is essential when operating off the road.

Though designed primarily for use in off-road condi-
tions, there may be instances when highway travel is
necessary. In such instances, the crane is subject to
the same regulations which govern the operation of
other heavy equipment on public roads. Adequate
lighting, flares, flags and safety equipment should be
on the cranes at all times.

ATTENTION

When operating on hard surfaces, use high range F4
thru F6 two-wheel drive only.Failure to do so may re-
sult in severe drive line “wind-up” and component fail-
ure.

The operator may start from rest in either forward or re-
verse in F4 or F2.

ATTENTION

In addition to conditions of terrain, gear selection while
traveling is also determined by transmission tempera-
ture. Normal operating temperature is 160 to 200 deg.
F. If the transmission temperature rises above 250
deg. F. (121.1 deg. C.) while traveling, the crane must
be stopped and allowed to cool. Shift to neutral and run
the engine at 1000-1200 rpm. The temperature should
drop rapidly to the engine coolant temperature. If the
temperature does not drop, trouble is indicated, and
should be determined before moving again. Overheat-
ing generally occurs due to working in too high a gear
ratio. DO NOT SHUT OFF THE ENGINE WHEN THE
TRANSMISSION IS OVERHEATING.

ATTENTION

NEVER SHIFT BETWEEN FORWARD AND
REVERSE WHILE THE CRANE IS IN MOTION.

Full power shifts under load may be made with- out en-
dangering the transmission or drive components. How-
ever, downshifts should not be made when the vehicle
speed exceeds the maximum speed of the next lower
range. Downshifting at excessive speeds will over-
speed the drive train components with possible result-
ant damage to the drive shafts.

Do not travel for extended periods at wide open throt-
tle.

Four wheel drive engagement is accomplished by a
solenoid shifted coupling in the transmissions. In the
ranges F1 thru F3 and R2 and R3.

RT700

Revised: October 2005



OPERATING PROCEDURES

ATTENTION

Observe the restrictions given in the following chart
during on-the-road operation. Maximum permissible
running intervals are given in terms of miles and hours
of travel time. Stop the crane when either limit has
been reached (whichever comes first) and allow the
crane to cool for the period indicated.

TIRE SIZE | 29:50 X 25 - 28PR

STATIONARY PRESSURE (PSI) 81
CREEP PRESSURE (PSI) 81

2 1/2 MPH PRESSURE (PSI) 65
TRAVEL PRESSURE (PSI) 55

RUMMING INTERVAL| 4 HRS 2 HRS
COOLING PERIOD| 1 HR 30 MIN

6. Stop the engine.

Before stopping the engine, put the transmission in
neutral, and reduce the engine speed.

Always idle the engine for at least 5 minutes before
stopping it. This gives the engine a chance to cool
down and prevents overheating which can be caused
by localized hot spots in the engine. The idle speed
must be high enough to charge the battery but not
higher than half speed. This cool down period is ex-
tremely critical on machines equipped with a turbo-
charged engine.

After several minutes at idle, the engine may be shut
off by pushing the engine stop button. Turn the ignition
switch to the OFF position after the engine has
stopped.

VEHICLE TOWING If the vehicle is to be towed, it wil
be necessary to run the engine at idle speed to lubri-
cate the transmission clutches. If the engine cannot be
run, towing must be limited to 3 mph and and one mile
(max. total). If exceeded drive lines must be discon-
nected, tow at 20 mph max.

TRAVELING AROUND THE JOB SITE

A| CAUTION

When traveling around a job site, it is very
important that the crane operator is very aware
of what is happening with the crane as well as
with other vehicles and personnel on the job
site. The crane operator should observe the
following rules as well as good common sense
while moving a crane around a job site.

NOTE: See the “ON TIRES LIFTS” instructions found
later in this section for instructions on moving
the crane with a load.

- Carry the boom over the front only.

- Lock the swing brake and swing lock.

- Secure the hook block or ball to the bumper loop
or raise the hook block or ball close to the boom

head sheaves before moving.

- Make sure all outriggers are completely retracted
before moving the crane.

- Do not travel with boom above horizontal unless
the surface is firm, level and free of bumps and
potholes.

- Watch for overhead obstructions such as trees,
power lines, or bridges.

- If the terrain is rough or uneven it may be neces-
sary to travel at a reduced speed to prevent
instability or damage to the crane.

- Operating on steep grades requires caution
because the oil in the engine or transmission will
move to one side of the engine or transmission.
As a result, the engine or transmission may not
be fully lubricated which could damage the
engine or transmission.

- The operator must be very careful on steep side
slopes to avoid tipping the crane.

NOTE: This machine can travel on 15° side slopes
which have a firm level prepared surface. Due
to variations in surface, tire pressure, bumps,
potholes, etc., we recommend that travel on
side slopes be limited to 5° and that the boom
be horizontal or below.
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MAKING A TYPICAL LIFT

LIFT PROCEDURE In making lifts, the operator must
successfully coordinate several crane functions.
These include the boom raise/lower, boom extend/re-
tract, load hoist/lower and swing functions. Although
experienced operators tend to operate two or more of
these functions simultaneously, the lift procedure can
be broken down into the following sequence of opera-
tions.

OUTRIGGERS Set the outriggers as follows before
initiating any lifting operations:

1. Remove the outrigger beam retaining pins.

2. To set the four(4) outriggers evenly, operate switch-
es to raise crane to a level position. When level, re-
tract jacks (together) at one end of crane an inch or
so, and then extend them again (together) until
crane is level. Then repeat this process for the op-
posite end of crane. This equalizes pressure in all
four jacks. The controls for the out and down outrig-
gers are mounted on the dash. The extend/retract
master switch must be actuated before the appro-
priate function switches can be actuated to operate
the outriggers.

A| CAUTION

This is a safety feature to prevent accidental actuation
of the outriggers while the crane is in motion because
the STEERING IS NON-FUNCTIONAL WHILE THE
OUTRIGGERS ARE BEING OPERATED.

The outrigger beams MUST BE FULLY EXTENDED,
and the crane leveled prior to extending the boom or
lifting loads. To achieve this condition, the vertical jack
cylinders should be extended only enough to lift the
wheels off the ground.

A| CAUTION

FULL extension of the vertical jack cylinders should be
avoided if not necessary to level crane and raise
wheels clear of ground because oil expansion under
extreme heat conditions can cause cylinder seal fail-
ure. Check to ensure that all beams are fully extended,
swinging the upper if necessary to visually check that
each beam reaches full extension. Level the crane us-
ing the bubble indicator to determine when a level con-
dition is achieved. While operating the crane,
frequently check and level the outriggers between lifts.

A| CAUTION

The operator must exercise sound judgment in posi-
tioning the outriggers. The outriggers should not be set
near holes, on rocky ground or on extremely soft
ground. Setting the outriggers in such locations may
result in the crane tipping, causing personal injury or
property damage. Where a firms footing or level
ground is not otherwise available, it should be provided
by substantial timbers, solid blocking, or other structur-
al members sufficient to distribute the load so as not to
exceed the safe bearing capacity of the underlying ma-
terial, and to enable leveling of the crane.

Proper positioning of the outriggers is critically impor-
tant to both the safety and effectiveness of craning op-
erations.

Before making any crane lift, make sure the hook is
properly engaged with the slings, or lifting device em-
ployed to make the lift. Be certain the hook latch is not
supporting any of the load. Refer to the warning tag on
the hook block.
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A WARNING

HOOK LATCH IS INTENDED TO RETAIN LOOSE SLINGS
OR DEVICES UMDER SLACK CONDITIONS. IT IS HOT
INTENDED TO BE AN ANTI-FOULING DEVICE. 30, CAU-
TION SHOULD BE USED TO PREVENT THE LATCH
FROM SUPPORTING ANY OF THE LQAD. PERIODXC
INSPECTION OF THE LATCH MUST BE MADETO

INSURE ITS PROPER OPEAATING CONDITION 12400.2

3. Use the load rating chart attached to the crane to in-
terpret the conditions and limitations that exist
when making a lift with the crane. The determining
factors are lifted load, radius, boom angle, working
position, hoist line reeving, tire pressure, travel da-
ta, and use of a jib.

The examples given in this section pages 3-23 thru 3-
29 are given for your interpretation of the terminology
used on the chart. CAUTION: The load rating chart val-
ues used in the examples may not be the same as
those on your load rating chart. Use the numbers from
the chart attached to your crane whenever making lift

calculation
A| CAUTION

Always consider, anticipate, and/or determine by trial
the maximum amount of wire rope which will be payed
off the winch drum to perform each different craning
application of this crane. Be sure to provide for no less
than two full wraps of wire rope remaining on the winch
drum as specified in all applicable crane operating
safety standards.

The increased possibility for inadequate wraps remain-
ing on the winch drum occurs when operating with a
higher number of parts of line than are required for the
load being lifted, particularly at longer boom lengths
and high boom angles.

Sufficient wire rope is initially provided to allow the
hook block to reach ground level when reeved for the
required parts of line indicated on the capacity chart for
all given loads. Reeving with more parts of line than re-
quired may result in all of the wire rope being payed off
the winch drum.

The intent of this caution is to prevent any possibility
of either reverse winding of the rope on the winch
drum, which could cause breakage of the winch rope,

or of unseating the rope wedge in the winch drum,
which could result in the uncontrolled fall of the hook
block and load.

4. Raise the boom to the required angle, consulting the
boom angle indicator which indicates boom angle rela-
tive to upperstructure.

The boom elevation is controlled by the right joystick.
To RAISE the boom, slowly move the joystick LEFT.
To LOWER the boom, slowly move the joystick
RIGHT. Improved control is obtained by operating the
engine at low speed while “metering” the controls. Al-
ways operate and release the controls slowly to mini-
mize dynamic effects of the load. During a lift where
precise control of the load is required, do not attempt
to use more than one function at a time.

A| CAUTION

Always consider possible obstructions when varying
boom height or length; not only those to the front of the
cab at the time of the adjustment, but those which may
be encountered during swings.

Think the swing through, considering all obstacles, be-
fore making the swing.

A| CAUTION

Never hold the controls in an “activated” position once
the hoist/lower cylinder or extend/retract cylinders
have reached the limits of their travel. This can cause
overheating of the hydraulic oil if it is run over relief for
prolonged periods.

5. Swing the boom over the load.

Upperstructure swing is controlled by the left joystick.
To swing the upperstructure to the RIGHT, move the
joystick RIGHT. To swing LEFT, move the joystick
LEFT. Swing speed increases as the lever is moved
further left or right. Swing speed also varies with the
engine speed.
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Before attempting to swing the upperstructure, make
sure the swing brake is not set and the swing lock is not
engaged. Be certain that no obstructions will block the
swing.

When ready, try for a smooth, controlled, safe swing.
The swing should be SLOW. Start the swing SLOWLY
and allow the load to build up only enough momentum
to carry it through to the point where it is to be lowered.

Begin slowing the swing in advance of the point where
the load is to be lowered. Slow the swing GRADUAL-
LY, so that it appears to “coast” to a stop over the de-
sired spot.

GRADUALLY slow the swing by use of the joystick.
First, move the joystick to the neutral position and then
VERY SLOWLY into the opposite swing direction posi-
tion as required to slow the swing.

Apply the swing brake, with the foot pedal, when the
swing is stopped or when emergency situations dictate
that the swing be terminated abruptly.

If properly executed, the load will hang motionless
when the swing is terminated. If the load is oscillating,
the swing was made too rapidly and/or stopped too

abruptly.
A| CAUTION

Stopping the swing too abruptly will cause the load to
oscillate and impose side loads on the boom. Because
side loading can damage boom, ALWAYS START
AND STOP SWINGS GRADUALLY.

A| CAUTION

Never pull sideways with a crane boom. Crane booms
are not designed for excessive side pull and may col-
lapse if subjected to excessive side loading.

6. Extend the boom to the desired length. Do not ex-
tend the boom further than necessary to perform
the lift.

EXTEND the boom by tilting the extend-retract pedal
FORWARD. RETRACT the boom by tilting the pedal
BACK

A| CAUTION

While extending the boom, be sure to pay out sufficient
hoist rope to prevent the hook block from being drawn
up to the boom peak. The force of the extend cylinders
can easily break the hoist line, dropping the hook block
and load which may result in personal injury or proper-
ty damage.

The boom extend function on this crane has two posi-
tions and two speeds. When the pedal is all the way
forward, the regenerative mode provides increased
speed. With the pedal approximately one half of the
way forward, increased “PUSH” is available at reduced
speed.

7. Lower the hook block to the load and fasten the
hook.

Make certain the hook is properly engaged with the
slings, or lifting device employed to make the lift. Be
certain the hook latch is not supporting any of the load.
Refer to warning tag on hook block.

Hoisting or lowering of the load with the winch is con-
trolled by the right joystick. LOWER the load by moving
the joystick FORWARD and RAISE the load by moving
the joystick BACK. Improved control is obtained by op-
erating the engine at low speed while “metering” the
control. Always actuate and release this lever slowly to
minimize dynamic effects of the load and to prevent
“birds-nesting” of the cable on the winch drum.

To shift the winch into the high-speed mode the winch
switch on the front of the joystick must be pressed.
When slowing the winch, release switch to bring the
load to a gradual stop. When the winch is operated in
this mode, available line pull is reduced to approxi-
mately one half of the normal value. NOTE: Two speed
winch will operate in low speed mode ONLY if operat-
ing telescope, auxiliary winch or a clam bucket simul-
taneously with the winch functions.
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8. Lift the load to the desired height. For safety, lift the
load no higher than necessary.

The crane is equipped with a two block system, in the
event that the hook or block is raised beyond a safe po-
sition, a warning light appears on the dash and, if horn
switch is activated, an audible warning will sound.
Some cranes may be equipped with control discon-
nects which will prevent the winch from raising the load
and the boom from extending or lowering. To continue
crane operation, retract or raise the boom and/or lower
the hook.

If the operator wishes to raise the hook block beyond
the point at which the two block is activated, he may
override the system by using the key switch (shown in
control and instrument sections).

A| CAUTION

Continuing to pull the block up after contact has been
made with the boom head may result in damage to
boom head and sheaves or the cable may be broken
causing the load to drop.

9. Swing and spot the load over the location where it is
to be deposited.

I

%t

10. Lower the load and unfasten the hook.

A| CAUTION

When spotting the load it may be necessary to alter the
boom length or boom angle. In making these adjust-
ments, the operator must guard against exceeding the
rated load as determined by the load rating charts.

When operating a hydraulic crane, the operator should
realize that hydraulic and structural competence, NOT

TIPPING LOAD, is often the determinant of lifting ca-
pacity.

Therefore, THE OPERATOR MUST BE GUIDED
SOLELY BY THE APPROPRIATE MANUFACTUR-
ER’S LOAD RATING CHART OR BY THE LOAD RAT-
ING PLATE MOUNTED ON THE CRANE when
considering load weight. The manufacturer’s rated
loads must never be exceeded.

Cranes which are factory equipped with auxiliary
winches may require additional counteweight if the
auxiliary winch is removed. Refer to the capacity chart
(load rating plate) for the required counterweight total.

A| CAUTION

When lowering light loads, be sure to maintain suffi-
cient cable tension to prevent the cable from becoming
loose on the cable drum. Loose cable can slip and then
bind suddenly, causing “jerky” lowering and shock
loading of the boom. Loose wraps may form loops
which can be overlain when the cable is wound onto
the winch drum. These conditions can result in person-
al injury or property damage.
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CRANE HAND SIGNALS

HOIST. With forearn vertical
fore finger pointing up, move
hand in small horizontal circle.

LOWER. With arm extended
downward forefinger pointing
down, move hand in small circle.

USE MAIN HOIST. Tap fist on
head; then use regual signals.

USE WHIPLINE. (Auxiliary
Hoist) Tap elbow with one
hand, then use regular signals.

RAISE BOOM. Arm extended,
fingers closed, thumb pointing
upward.

LOWER BOOM. Arm
extended fingers closed,
thumb pointing downward.

b

MOVE SLOWLY. Usé one hand to
give any motion signal and place
other hand motionless in front of
hand gving the motion signal.
(Hoist slowly shown as example.)

.
[ (X\
RAISE THE BOOM AN
LOWER THE LOAD. With arm
extended, thumb pointing up,
flex fingers in and out as load
movement is desired.

LOWER THE BOM‘ I\TD
RAISE, THE LOAD With arm
extended, thumb pointing dowm,
flex fingers in and out as long as
load movement is desired.

SWING. Arm extended, point with
finger in direction of swing of
boom.

STOP. Arm extended, palm
down , move arm back and
forth horizontally.

EMERGENCY STOP. Both arms
extended, plams down, move arms
back and forth horizontally.

TRAVEL. Arm extended
forward, hand open and slightly
raised, make pushiing motion in
direction of travel.

DOG EVERYTHING. Clasp
hands in front of body.

2
TRAVEL.( Both Tracks.) Use both
fists in front of body, making a
circular motion about each other,
indicating direction of travel,
forward or backward. (for land
cranes only.)

TRAVEL. (One Track) Lock the
track on one side indicated by
raised fist. Travel opposite track
in direction indicated by circular
motion of other fist, rotated in
front of body. (land cranes only.)

EXTEND BOOM. (Telescoping
Booms.) Both fists in front of body
with thumbs pointing outward.

RETRACT BOOM.
Telescoping Booms.) Both fists
in front of body with thumbs
pointing toward each other.

U]
EXTEND BOOM. (Telescoping
Boom.) One Hand Signal. One
fist in front of chest with thumb
tapping chest.

RETRACT BOOM. (Telescoping
Boom.) One Hand Signal. One fist
in front of chest, thumb pointing
outward and heel of fist tapping
chest.

KNOW THE CRANE SIGNALS! Poor communication
between the operator and personnel directing lifts can re-
sult in property damage or personal injury.
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“ON TIRES” LIFTS

Listed below are special precautions for “On Tires” lifts.

All crane load ratings are based on nonuse of the travel
function while handling loads. However, cranes may
be utilized for pick and carry operations. Traveling with
suspended loads involves so many variables such as
ground conditions, boom length, momentum in starting
and stopping, etc., that it is impossible to devise a sin-
gle standard rating procedure with any assurance of
safety. For such operations the user must evaluate
prevailing conditions and determine safe practices, ex-
ercising precautions, such as the following:

1.The boom shall be carried straight over the front of
the crane.

2. Travel speed reduced to suit conditions.
3. Maintain specified tire pressures.
4. Avoid sudden starts and stops.

5.Provide tag or restraint lines to snub swinging of the
load.

6. Keep the load as close to ground as possible.
7. Set the swing brake and swing lock.

8. Travel must be on a smooth level surface that is ca-
pable of supporting the weight of the loaded crane.
The travel surface must also be free of holes or de-
bris that can cause crane instability.

These precautions are necessary to prevent a “pendu-
lum” effect of a swinging load. The results of this hap-
pening can cause a machine tip over.

A| CAUTION

Any variation from the above conditions will require
the operator to consider the prevailing conditions and
reduce the lift capacities accordingly.

A| CAUTION

Insufficient tire pressure reduces the “ON TIRES” ca-
pacity. Attempts to pick rated capacity without properly
inflated tires may cause crane to tip and/or result in
damage to tires and rims.

A| CAUTION

The axle lockout system should be bled and filled
whenever oil seepage, dirt or oil is detected at the
breather plug or on the rod.

Air in the axle lockout system decreases stability.
Bleed and fill the system IMMEDIATELY whenever
this condition occurs.

A| CAUTION

Excessive high hydraulic oil temperatures cause rapid
deterioration of rubber components (hose, o-rings,
etc.). A hydraulic oil cooler is required if high cyclic op-
erations (clam, concrete bucket, unloading) are per-
formed. If hydraulic reservoir temperature reaches 200
deg. F, reduce the duty cycle. Stop operations as re-
quired to prevent further increase in the hydraulic oil
temperature.
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HOIST LINE REEVING

AUXILIARY N
WINCH

BALL & HOOK

BOOMTIP .~/

/fé( -y

DEAD END SHEAVE
ON BOOM TIP
(EVEN PARTS LOAD
OF LINE) SHEAVE
DEAD END ON
HOOK BLOCK 6 SHEAVE
{(ODD PARTS
OF LINE) [
' BLOCK
v SHEAVE
HOOK BLOCK 3 .vJ .vJ
PARTS OF LINE | BOOM HEAD HOOK BLOCK
(LOAD SHEAVE) (BLOCK SHEAVE)
SEE PAGES 3-13 AND 4-33
FOR CABLE AND SOCKET 1 1 D
SPECIFICATIONS
2 1D 3
3 15 3D
4 14D 14
5 123 24D
NOTE: 6 124D 234
SHEAVES IN BOOM HEAD AND HOOK
BLOCK ARE NUMBERED FROM LEFT 7 1234 234D
TO RIGHT AS VIEWED FROM THE
OPERATOR'’S STATION. 8 1234D 1234
“D” INDICATES PINNED END OF
ROPE. 9 12345 1234D
10 12345D 12345

These patterns represent some, though not all, of the options for
reeving patterns for hookblocks. Always use a reeving pattern that
allows the block to hang level.
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HOIST LINE REEVING

WIRE ROPE SPECIFICATIONS

When reeving the crane in preparation for any job, it
should be kept in mind that hoisting and lowering
speeds decrease as the number of parts of line in-
creases. For the most efficient use of the crane, it is
therefore desirable to use the minimum required num-
ber of parts for lifting the load as determined by refer-
ring to the load rating chart.

This crane incorporates a “Quick Reeving” boom head
and block which do not require removal of the wedge
and socket from the rope in order to change the reev-
ing. Removal of two pins in the boom head and three
in the hook block will allow the wedge and socket to
pass through.

A| CAUTION

Never use less than the number of parts called for by
the load rating chart.

If it is not practical to alter the reeving during the course
of the work, the required number of rope parts must be
determined on the basis of the heaviest load to be lifted
during operations.

When the required number of rope parts has been de-
termined, reeve the rope as shown on page 3-12. At-
tach a wedge type rope socket to the wire rope dead
end and secure it to either the boom peak or hook
block as required. Dead end the rope on the hook
block for an odd number of line parts, and on the boom
peak for an even number of parts.

As shipped from the factory, the crane has sufficient
wire rope provided to allow the hook to each ground
level with any boom length and elevation when reeved
with minimum parts of line required for the load being
lifted. Refer to the Crane Capacity Chart for parts of
line required.

MAIN WINCH

STD. - 3/4” 6X19 OR 6X37 IPS IWRC
PREFORMED RIGHT REG. LAY WIRE ROPE
WEIGHT 1.04 LBS/FT
MINIMUM BREAKING STRENGTH - 25.6 TONS

OPT. - 3/4” ROTATION RESISTANT
34 X7 COMPACTED STRAND, GRADE 2160
WEIGHT 1.24 LBS/FT
MINIMUM BREAKING STRENGTH - 34.5 TONS

AUXILIARY WINCH

STD. - 3/4” 6X19 OR 6X37 IPS IWRC
PREFORMED RIGHT REG. LAY WIRE ROPE
WEIGHT 1.04 LBS/FT
MINIMUM BREAKING STRENGTH - 25.6 TONS

OPT. - 3/4” ROTATION RESISTANT
34 X7 COMPACTED STRAND, GRADE 2160
WEIGHT 1.24 LBS/FT
MINIMUM BREAKING STRENGTH - 34.5 TONS

A[ WARNING

UNDER NO CONDITIONS CAN ANY OTHER
SIZE, TYPE, OR LENGTH OF WIRE ROPE BE
USED ON THIS EQUIPMENT SINCE IT
CONSTITUTES A SAFETY HAZARD

RT700
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TRANSPORTING THE CRANE

A| CAUTION

The boom must be stowed in the boom rack
before transporting the crane.

Restrain the boom extend sections by snugging the
hook block against the boom head, or secure the boom
head back to the base section of the boom with chains
or cable. An extended(ing) boom can cause substantial
damage.

The boom extend sections should be restrained to pre-
vent gradual roll-out when transporting the crane on a
semitrailer. The hydraulic system will not hold the sec-
tions against the hard breaking jolts while the crane is

being transported.

SIDE STOW JIB

DESCRIPTION

Two optional jib extensions are available to provide
additional boom reach. One is a 32ft (9.75 m) side
stow swing-on one-piece lattice type jib that is offset-
table at 0°, 15°, or 30°.

The second jib option is a 33-57 ft. (10.05 - 17.37 m)
side stow swing-on lattice type jib. The jib is extend-
ible to 57 ft. (17.37 m) by means of a 25ft. (7.62 m)
manual pullout tip section.

Each optional jib extension is pinned directly to the
ends of the sheave pins. When not in use, the jib can
be unpinned from the boom head and stored on
mounting brackets on the right side of the boom base
section.

The 32ft (9.75 m) jib weighs 1,280 pounds (581 kg).
The 33-57 ft. (10.05-17.37 m) jib weighs 2,070
pounds (939 kg).

i
A WARNING

Before erecting or stowing the
jib, ensure that no personnel or
obstacles are in the swing path
of the jib.

RT700
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Anti Two-block
Switch

ERECTING THE JIB

Jib Storage Brackets

T - Handle

? < Guide Rope
. Extend and set the outriggers.

. Rotate the upper structure to the “over rear” position.
. Retract the boom completely.

. Boom down to minimum boom angle to allow ease of
installation of the jib pins. If necessary raise rear out-
riggers till boom head can be reached from ground
level.

. Install the upper and lower jib mounting pins in the
right side of the boom head.

. Attach a guide rope to the eye on the bottom tip of
the jib.
. Extend outriggers if retracted, to bring crane back to

level. Raise the boom to horizontal.

. Pull down and rotate the T - handle to unlock the jib
from the storage bracket.

. With the engine at idle, slowly extend the boom 2-3
feet (.6-1 m). As the jib clears the storage brackets,
the jib will swing out approximately 45°.

Anti Two-block Socket

A| CAUTION

Booming down to quickly can result in damage
to jib.

10. With the engine at idle, slowly boom down to mini-

mum boom angle while another operator uses the
guide rope to control the speed of the jib rotation.
The jib will swing around until the left side mount-
ing holes line up.

11. If cable from main boom is to be used on jib,

remove cable from boom head load sheaves and
swing over top left jib cord before pinning jib to
boom. Install the left upper and lower jib mounting
pins.

12. Remove the guide rope.

13. Disconnect the anti two-block plug from the jib anti

two-block socket and connect it to the socket on
the boom head. Move the dummy plug from the
boom head socket to the anti two-block socket on
the jib.

14. Reeve the hoist line over the jib sheave.

15. Test the anti two-block system by lifting the anti

two-block weight. The light and audible alarms
should be actuated in the cab and the boom down,
boom extend, and winch up controls should dis-
connect.
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CHANGING THE OFFSET OF

dead end

0° Pin (Both Sides)

15° Offset Hole (Both Sides)
w\mn (Both Sides)*
=
> T ‘i—F"‘

HT 5

Jib Offset
Pin Holes

INCREASING OFFSET

1. Retract the boom and set the outriggers.
2. Boom down to minimum boom angle.

3. Loosen the two (2) cap screws on the left side of the
upper and lower sheave shafts. This will require a 3/
4 inch hex wrench.

4. Reeve the hoist line over the top center sheave on
the boom head, around the jib sheave, and attach to
the eye on the bottom of the jib tip.

5. Winch up to take the slack out of the hoist line and to
take the weight of the jib off of the jib offset pins.

NOTE: To prevent damaging the jib, do not winch up
any more than is necessary to loosen the jib
offset pins.

Sheave Shaft

Cap Screws

6. Remove the jib offset pins from the 0° offset hole
and place in the 15° hole or if you are using 30° off-
set then place pins in tool box.

A WARNING |

* Never Remove Either 30° Pin

7. With the engine at idle, slowly winch down to pay out
hoist cable. This will lower the tip of the jib until the
jib comes in contact with the jib offset pins.

NOTE: While lowering the tip of the jib, it may be
necessary to raise the boom to prevent the tip
of the jib from touching the ground.

8. Remove the hoist line from the tip of the jib and
reeve the hoist line as needed.

DECREASING OFFSET

1. Reverse above procedure to return jib to 0° offset
position.
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EXTENDING AND RETRACTING THE JIB PULLOUT SECTION

Pull Out Retaining

Pin Hole

Anti Two-block Weight

Attach Dead-end Of Rope

Anti Two-block
Extended Socket

EXTENDING THE PULLOUT SECTION

NOTE: The jib must be erected before extending the
pullout section. Do not attempt to extend the
pullout section while the jib is stowed.

. Retract the boom completely and boom down to
minimum boom angle.

. Attach the dead end of the wire rope to the eye on
the bottom of the jib tip. This is done to prevent the
pullout from extending uncontrollably.

. Unplug the pull out anti two-block plug from the anti
two-block Retracted socket. Move the dummy plug
from the extended socket to the retracted socket.

. Remove pullout retaining pin from the retaining pin
hole.

. Pay out cable and extend the pullout until the retain-
ing pin holes line up. Install retaining pin.

. Plug the anti two-block plug into the anti two-block
Extended socket.

. Test the anti two-block system by lifting the anti two-
block weight. The light and audible alarms should be
actuated in the cab and the boom down, boom
extend, and winch up controls should disconnect.

Anti Two-block
Retracted Socket

Pull out
Anti Two-block

RETRACTING THE PULLOUT SECTION

1.

Retract the boom completely and boom down to
minimum boom angle.

. Unplug the anti two-block plug from the anti two-

block Extended socket. Move the dummy plug from
the retracted socket to the extended socket.

. Attach the dead end of the wire rope to the eye on

the bottom of the jib tip.

. Remove pullout retaining pin from the erected retain-

ing pin hole.

. Winch up slowly to retract the pullout until the

retracted retaining pin holes line up and install
retaining pin.

. Plug the anti two-block plug into the anti two-block

Retracted socket.

. Test the anti two-block system by lifting the anti two-

block weight. The light and audible alarms should be
actuated in the cab and the boom down, boom
extend, and winch up controls should disconnect.
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Anti Two-block

STOWING THE JIB

Jib Storage Brackets

Switch
Guide Rope

/

STOWING THE JIB

A[ WARNING |

Before erecting or stowing the jib,
ensure that no personnel or
obstacles are in the swing path of
the jib.

. Extend and set the outriggers.
. Rotate the upper structure to the “over rear” position.

. Make sure the stinger is in the stowed position and
the jib offset is at 0° offset.

. Boom down to minimum boom angle.

. Remove the hoist line from jib sheave and lay to left
side.

T - Handle

10

11.

Jib Mounting Pins (4)

Anti Two-block Plug

Anti Two-block Socket

Wear Pad

. Disconnect the anti two-block plug from the boom

head and plug it in to the jib anti two-block socket.
Move the dummy plug from the jib anti two-block
socket to the boom head anti two-block socket.

. Extend the boom to 2-3 feet (.6-1 m).

. Attach the guide rope to the eye on the bottom tip of

the jib.

. Remove the left upper and lower jib mounting pins.

With guide rope, pull left jib ears out of left boom
head ears.

. With the engine at idle, slowly boom up while a sec-
ond operator holds the guide rope to control the
rotating speed of the jib.

Boom up to approximately 30°. Allow the jib to
swing around until the jib contacts the wear pad on
the boom. As the jib gets close to the side of the
boom, make sure the jib does not strike the side of
the boom.
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STOWING THE JIB

12. With the engine at idle, slowly retract the boom
completely. The jib will engage the jib storage
brackets as the boom is retracted.

13. Remove the guide rope from the tip of the jib.

Bracket mounted
to boom

I ) Bracket mounted
*‘(‘l ' to jib

14. As the boom is retracted, verify that the stowage
bracket mounted to the jib is engaging properly
with the stowage bracket mounted to the boom.

15. Rotate and release the T-handle to lock the jib to
the storage brackets.

16. Remove the right upper and lower jib mounting
pins.

17. Test the anti two-block system at the boom head by
lifting the anti two-block weight. The light and audi-
ble alarms should be actuated in the cab and the
boom down, boom extend, and winch up controls
should disconnect.
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UNUSUAL OPERATING CONDITIONS

Special problems in maintenance and operation are
caused by unusual conditions such as extremes in
heat, cold and humidity, high altitude, salt water, and
dusty or sandy work sites. When operating under such
conditions, special precautions must be taken to pre-
vent damage, minimize wear, and avoid component
deterioration.

EXTREME COLD In periods of extreme cold, the prob-
lems of freeze damage, adequate lubrication and bat-
tery failure may become particularly troublesome. With
the onset of very cold weather, it is advisable to “win-
terize” the crane by servicing the cooling system and
switching to the lubricants recommended for cold
weather usage. Follow the recommendations in this
manual when the crane must be operated in very cold
conditions.

1. To prevent freeze damage to the cooling system and
cracking of the engine block or head, drain and
flush the cooling system. Clean the radiator exteri-
or, making certain the air passages through the
core and the cooling fins are free of foreign matter.

Refill the cooling system, adding an anti-freeze solu-
tion recommended by the engine manufacturer in an
amount and strength appropriate to the anticipated
temperatures. A corrosion inhibitor is recommended.

ATTENTION

Never use a chromate base corrosion inhibitor when
the coolant contains ethylene glycol. Use only non-
chromate base inhibitors. Chromate base inhibitors re-
acting with ethylene glycol can produce chromium hy-
droxide, commonly known as “green slime”. This
substance reduces the heat transfer rate and can
cause serious engine overheating.

Inspect the thermostat, clamps, radiator hoses and ra-
diator core for proper condition. Replace or

repair any cooling system component found to be de-
fective.

2. Condensation in the fuel tank contaminates the fuel
supply with water, which can freeze in the fuel lines
and block the fuel flow to the engine. To minimize
this possibility, keep the tank as full as is practical
during cold weather. This may entail refilling the
tank more frequently than usual, but the inconve-
nience is small compared to clearing a blocked fuel
line.

If water should be noticed in the fuel supply, drain the
tank and refill it with uncontaminated fuel.

3. Lubricate the crane with the lubricants recom-
mended for cold weather operation on the Lubrica-
tion Chart. If necessary, change the engine oil and
other lubricants in order to conform to the recom-
mendations.

4. The battery is more likely to sustain freeze damage
if not kept fully charged because its electrolyte will
freeze at a higher temperature than that in a fully
charged battery. Be certain the battery is charging
when the engine is running and use an external
charger to restore full charge when the crane is not
being operated.

The battery can discharge if snow or ice short circuits
the terminals. Keep the battery posts and cable con-
nectors clean and dry. Remove any corrosion with a
solution of soda and water.

During extremely cold weather, it is advisable to re-
move and store the battery in a heated area when the
crane is to remain idle overnight or for any extended
period.

AIR BRAKES At least once a day, drain the water
accumulation from the air tanks, and check the alcohol
evaporator fluid level. Fill with methyl alcohol only.
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5. Special attention must be given to the hydraulic oil
during very cold weather.

ATTENTION

NEVER ENGAGE THE HYDRAULIC PUMP AND AC-
TUATE THE HYDRUALIC SYSTEM BEFORE THE
HYDRAULIC OIL IS WARM. Cold, sluggish oil can
cause pump cavitation. If the crane is not equipped
with a reservoir immersion heater and running the oil
over relief will not warm it sufficiently to prevent pump
cavitation with the engine running very slowly, cease
attempts to engage the pump until an external heat
source can be obtained.

Once the reservoir is warm to the touch, actuate the
hydraulic system by engaging the hydraulic pump.
Continue warming the oil and slowly cycle all crane
functions, actuating all cylinders in turn, swinging the
upper and operating the winches in both directions.

The hydraulic oil may be run over relief to aid in the
warm-up process. To do this, actuate a func- tion, al-
low the cylinders involved to reach the limits of their
travel and hold the control in the engaged position for
a few seconds.

When running hydraulic oil over relief to warm it, be
sure to restrict the flow to as slow a speed as possible
by moderating pressure on the controls being engaged
and running the engine at low speed.

6. At the end of the work period, or whenever the crane
is to be left idle for extended periods, prevent it from
being frozen to the ground by parking it on a wood,
concrete, asphalt or mat surface.

EXTREME HEAT Like extreme cold, requires that pre-
cautions be taken with respect to the cooling system,
the battery and lubrication. Protect the crane by per-
forming the following recommended procedures:

1. High temperatures necessitate the use of lubri-
cants which are both more viscous and which resist
deterioration at higher operating temperatures. Re-
fer to the Lubrication Chart and lubricate the crane
using the lubricants recommended for the expected
temperatures.

Crankcase oil is particularly important because it helps
dissipate heat. Check the oil level frequently and add
oil as necessary to maintain required level. Too little oil
will hinder heat dissipation.

2. To ensure proper coolant circulation, drain and flush
the cooling system, clean any foreign matter from
the radiator cooling fins and through core air pas-
sages, replace defective hoses, tighten hose
clamps, tension the water pump drive belt properly,
eliminate any leaks detected and fill the system with
a 50% solution of ethylene glycol. A corrosion inhib-
itor is recommended.

Engine overheating due to loss of coolant will most of-
ten be corrected by SLOWLY adding coolant while the
engine is running at FAST IDLE. Should this fail to cor-
rect the problem, drain and flush the system and refill
with fresh coolant (50% solution of ethylene glycol) and
a corrosion inhibitor.

Allow the engine to cool before draining and flushing
the cooling system.

Water containing more than small concentrations of
salt or minerals should not be used in the cooling sys-
tem. Salt facilitates corrosion and minerals deposited
on the coolant passage walls. Both processes inhibit
proper cooling.

3. Air circulation around the engine and battery must
not be restricted. Keep air intake and exhaust open-
ings clear of leaves, paper or other foreign matter
which may restrict air flow.

4. Keep the engine clean of dirt, grease and other sub-
stances which inhibit heat dissipation.

5. Use sound judgment in operating the engine. Avoid
the two extremes of racing and lugging.

RT700

Revised: October 2005



OPERATING PROCEDURES

Advance the throttle only enough to handle the load,
yet be certain that the engine speed is high enough to
maintain adequate fan speed for cooling.

Run the engine only when engaged in work opertions
or when traveling the crane. Avoid prolonged periods
atidle and shut the engine down if operations are inter-
rupted.

SANDY OR DUSTY WORK SITES The presence of
large amounts of sand or dust at the work site can con-
tribute to accelerated component wear. Either sub-
stance will act as an abrasive when deposited on
moving parts of the crane. The problem is combated by
more frequent lubrication and by the servicing of
breathers and filters at shorter intervals. Follow the
recommendations below when operating in sand or
dust on a regular basis.

1. Keep sand and dust out of the hydraulic system by
keeping the reservoir filler cap tight and servicing
the hydraulic system filters frequently.

2. The fuel system should be kept free of sand and
dust by keeping the tank filler cap tight and servic-
ing the fuel filters frequently.

3. The engine breathers and air cleaner should also be
serviced frequently to prevent sand and dust from
entering the engine. The engine oil and oil filter
should be changed at shorter than normal intervals
to ensure a clean oil supply to the engine’s moving
parts.

4. When lubricating the crane, thoroughly clean each
grease fitting before attaching the grease gun.
Pump generous amounts of grease into all lubrica-
tion points, using the fresh grease to pump out the
old.

5. Adequate ground bearing support must be provided
for the outrigger floats when operating in sand. Be
alert for signs of carrier movement during opera-
tions.

The increased frequency of lubrication and service dis-
cussed above should be determined by observations
made at the work site. Inspection will determine how
long it takes for lubricants, breathers and filters to ac-
cumulate unacceptable amounts of sand or dust. The
frequency of lubrication and service should be adjust-
ed accordingly.

HIGH HUMIDITY OR SALTWATER In some loca-
tions, such as coastal areas, the crane may be ex-
posed to the deteriorating effects of salt, moisture, or
both. To protect exposed metallic surfaces, wiring,
hoist rope, paint and other items, keep them dry and
well lubricated where salt or high humidity are encoun-
tered. Follow the recommendations below when oper-
ating in these conditions:

1. Make frequent inspections for rust and corrosion
and remove them as soon as they are detected. Dry
and paint exposed surfaces after rust and corrosion
have been removed.

2. Where paint may not be applied, such as on pol-
ished or machined surfaces, coat the area with
grease or lubricant to repel water.

3. Keep bearings and their surrounding surfaces well
lubricated to prevent the entry of water.

4. Hoist rope must be kept well lubricated to prevent
moisture and salt from penetrating the cable
strands.

HIGH ALTITUDES Variations in altitude alter the fuel-
air mixture burned in the engine and affect the engine’s
performance. At high altitudes, atmospheric pressures
are lower and less oxygen is available for combustion
of the fuel. Above 10,000’ the engine fuel injectors may
have to be changed to ensure proper performance.
Consult engine manufacturer should this problem
arise.

Keeping the air cleaner clean and free of obstructions
will help alleviate high altitude problems.

At high altitudes, closely monitor the engine tempera-
ture for overheating.

STORMS
In case of storms, take the following precautions:

- If possible, support the load and completely retract
the boom.

- If caught by a sudden storm, switch off the engine
and leave the machine.

- If the machine is struck by lightning, check general
machine operation before restarting it.

You must always know the weather forcasts of your
area before starting work.
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OPERATING PROCEDURES

LOAD RATING CHART INTERPRETATION

In the following pages are examples of a load chart,
these example charts may differ from the chart sup-
plied with your crane. Always use the load rating chart
supplied with the crane to interpret the conditions and
limitations that exist when making a lift with the crane.
The determining factors are lifted load, radius, boom
angle, working position, hoist line reeving, tire pres-
sure, travel data, use of a jib, and any other special
conditions that exist, such as wind velocity, soil condi-
tions, etc.

DEFINITIONS OF LOAD CHART TERMS
Lifted Load:

The lifted load is the total weight of all the items sus-
pended on the wire rope.

Example
Hook block 750 Ibs.
Slings 215 Ibs.
Object Lifted 19.000 Ibs.
Lifted Load 19,965 Ibs.
Radius:

The radius is the horizontal distance from the center of
the swing bearing to the center of the lifted load.

A| CAUTION

Deflection of the crane boom will tend to increase the
radius as the load is lifted. To minimize this, use the
combinations of boom angle and length shown in the
load rating chart. Do not allow the radius to exceed that
given for the rated load.

Boom Angle:

The boom angle is the angle of the boom measured
from horizontal. Use the angles shown to approximate
the loaded radius, but do not rely solely on a boom an-
gle indicator to determine radius. Always measure the
actual radius when determining main boom capacities.

Front and 360°:

The “crane working position” diagram is a view looking
straight down on the crane with the upperstructure and
the boom removed. The “front” of the crane is always
the end opposite the engine.

“Front” when the crane is on outriggers is the area in-
side the are bounded by lines from the centerline of ro-
tation through the front outrigger vertical jack cylinders.

“St. over Front” when operating on tires means the
boom and load must be positioned straight to the front
of crane and not swung to right or left.

360° means the load can be swung to any position
around the crane.

Deducts:

The “on outriggers” rated capacities are for lifting over
the main boom point. Jibs, if so equipped, are in the
stowed position. Any specialty items attached to the
boom head should be removed. In certain instances, it
is advantageous, from a job set-up point of view, to lift
over the boom point with the jib erected. In these in-
stances, it is necessary to make deductions from the
rated loads shown in the load rating chart to determine
the correct rated load. Hook blocks or any specialty
items should be removed from the jib point when lifting
over the main boom point.

DL UTION TN RAAIN
0T CAPACITY

ALL MBS IN STOWED

POSITION 0 Lks.
33 —58° OFFSET JIB

JIB ERECTED

WITHOUT STINGER 2.000 ibs.
33 -58" OFFSIT JIB

JB ERECTED

STINGER RETRALTEL 4,800 ibs.
33 -58° OFFSET F

JIB ERECTELD

STINGER TXTENIED 6.300 lbs.
AU¥, BC . HeaD

SHEA R 10 Lhs.

PO BIDOK WEICHTS
HOOK & BalLL : 239 Lbs.
FOOK BLOCK (3 SFEAVE) 650 Lbs,
FODK BLOCK {4 SHEAVE) 700 Lbs.
FOOK BLOCUK {5 SHEAVE) 750 Lbs.

Also, there are deductions for jib operation due to hook
blocks hanging on the main boom point. In this circum-
stance, reduce the jib capacity by the weight of the
hook block and/or other specialty items hanging from
the main boom point.
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OPERATING PROCEDURES

CRANE WORKING POSITIONS
R| BOOM LENGTH | B0GM™ ON TIRES
o ; 4 P W T L~ ML :
] (/33{ | WiIH (;éJD‘R.IHGGERSc WIHOUT QUIRICGERSA™ AL 21:00 X—25—28PR | 26.5
u T | Ay < " O M PICK & CAR
s DT\FRONT(I’ESO)D FRO oom - | 8¢} sraTioARY }—M ~o e STATIO
~ (=T - ;!
10 [67|98.000%atree0 [ ra75.0- 1 / F / sigd[360 |\ sT. ovER rroM: 360 |
12 [63[76,100%76,100%7 1% 3% { i I _\ | 16 37Y36,380 | N 4007 56700 &g |7 500 €
15 |57[64,2007]63,200%16/ 51, /0 | % |_7{33] 27,300 645907 49.200° 324707 30.800°| £
20 [456[45,800+]45, 300'|‘:—t‘n. 1t . 7435 18,400} 48,700 | 287007 35,3007 [21,000 [ 4
25 |31|34,700%34, f‘f\-]fﬁl_,T_]—( P 70| 45°] 10,800 28,200 | .B,5°0 | 77, S0tz |2
30 |%2127.8¢ 7 5457 6,700 19,000_#?]0‘0' 19,800 | 7.800 |1
35 |52 22:5( : 30]45] 3900777800 TT1.7906 [ 12,800 | 4,700 |4
THESE LINES OETERMING THE LMITS 0F — 35] 45 2,400, ‘35°L—|_°‘ 500 | 9,500 | 2,000
WORKING POSITIONG WHICH COZIESPONG TO @57 1.300] Seo™ FF00) 7,200 | 1,800
THOSE SHCWS ON THE CRANE CaPaZI1Y CHART. 4557 ' ss00| 5,500 5,500
5ol s7 [“azo0] 43601 4.200
Cut-Offs:
Rated chart values of less than 1,000 Ibs. for on outrig-
gers, side-stow and stow-away jibs are not shown. On
rubber values less than 600 Ibs. are not shown. This is
done because the effects of wind, pendulum action,
jerking, etc., can cause a tip over. Therefore:
SIDE _STOW JIB ON OLTRIGGERS
CAUTION 33' OFFSET JIE . 8" LFFSET JIB
Froacr | W ORET [ WSRET | BRSNSt ™
mli.ﬂ[!J RAD. 28 RAQ. _‘”‘»‘65-5' RAQYISI.BI R.\D‘?sjl B’
. . . . trery 380" finer)) 38Y Jiner) 35‘;'_@ AL 87 Leery 3"’”\ Ree)] 3607
Extending the boom or boom and jib combination [75[ 38 B.0007] 46 | 7700 52|60l 50| 5.060°] 64 [ 4.000°] TEIIOO IS
. . 73| 45 §,700%] 50| 5,500* 57 - 500 55 | 4,700%| &9 | 3.B007| 7%, 3200773
into unrated areas of the chart can cause tip over. To| 50 6,007 S 5,700%| EX] "5 T0%) 55| 3,3007] 763,500 6 299070
67| 57 5,400*| &3] 4,%00* Fr:xaope] 53| I 2oo~] g2 2,Yo0fg7
See Note 19 on Load Chart. 54| B3 #.500°| £3] az007] 75 78| 5.300"| 30| 2.B00°| 987 2.500% 54
1] 70 _5800%| 78[5 av &7 3,507 56| 2,800°| 97 | ZADOY] 104 2.206"[51]
58| 7 2l 3 b W0y 6 HH] 93 | 26004 003 | 2.100%] 110 [ 1800458
e Sa 00| 7oy 0| 537 Fane e Tianad] 1131 ooy v
LOAD CHART NOTE i: 87 r:wo° 10\l o ) ios 1','500° 1|f'1:100' o 32
19. CRANE LOAD RATINGS WITH AN ASTERISK (*) BESIDE 42 03| 1.200°] o, (1,2 @°] 1611300 | : a2
THEM ARE BASED ON THE CRANE’S STUCTURAL STRENGTH.
ALL OTHER RATINGS ARE BASED ON STABILITY AND DO NOT
EXCEED THE SPEWCIFIED PERCENTAGE OF TIPPING LOAD
AS DETERMINED BY SAE CRANE STABILITY TEST CODE J-
765A.
Note on the accompanying examples that a significant
portion of the range of the machine is unrated. The
side stow jib at 30° offset, with full boom is longer than ON TIRES
H H " H ” R ML . R
123 ft. but is cutoff at 123 ft. radius. The “On Tire” chart i[fe] 21:00 X 25-28PR| 26.5 X 25-26PR |%
shows the crane cannot be operated beyond a 60 ft. ol N PICK_& CARRY PICK_& CARRY|PD
; . I IS} STATIONARY STTIONARY '
radius on tires uler CREEP |2.5 WPH - CREEP 2.5 WPH| |
' s |2 n[ 360 ST. OVER FRONT 360 ST. OVER FROWT 3
10] 33| 36,300 74,400 55.?00'] 49 700t |50 507 | B5,600%| 49,700 41,600 |10
12| 337 27,300 | £4,300°] 49,200% 7 - 800 [30,40°] 57.660°] 42,900%] 35.800° |15
15[ 337 18,400 | 40,700 | 40,7007 35, 0% [21,000' | 47,300°] 35,3007 29,200° |15
20| 5[ 10,800[ 28,500 | 28,500 | =~ 50.*[12,400 | 28,500 | 26,500 21,600% |20
751457 6.700) 19,000 |15, 7 | 5,030 | 7,800 | 18,000 | 19,000 | 16.400%]25
30 457 %500 12,800 112.8.7 | 7..BO0 | 4.700 | 12.800 | 12,800 | {2,a50°[ 30
35/a5] z.400] $.306 ' Lysng | 9,500 | 3000, 9.500; 6.500 | 9,500 [35
. . 46537 1,300 700 .zou| 7,200 | 1,800 | 7,200 | 7,200 | 7.200 |40
Do not operate at a longer radius than those listed 45 57 S50 3,500 5500 5500 | 5,500 | 5.500 |45
: : T o] 57 400 4,200 | 4,200 4200 [ 4,200 | 4,200 |50
on the appllcable load rating charts as tipping can —Tag. 3 f 5100|5100 || 500 500 | 3100 |5
occur without aload on the hook. 0 5 2,300 [ 2,300 2,300 12300 2,300} 2,300(%0)
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OPERATING PROCEDURES

On Outriggers Load Ratings:
To determine the boom extension capacities with the
crane on outriggers, use the following procedure:

1. Determine weight of load to be lifted.

2. Determine weight of slings and rigging hardware.
3. Determine weight of hook block.

4. Determine other capacity deductions.

5. Calculate weight of lifted load.
6. Determine load radius, boom angle, and boom
length.

CHART
SPECIFICATIONS

! ( KOEIIRING  P/N12262-384 |
CRANES, NG, .
‘ RANE:

*MODEL LORAIN LRT 445
45 0N CRANE P.E.5.4. CLASS 10-175
COUNTERWEIGHT:
W/AUX. WINGH 10,300 Lbs.
WD A, WINCH 12,000 Lbs.
BOOM LENGTH 33-105% Ft.
OUTRIGGER SPREAD 22 F1,

STABILITY PCT.
ON QUTRIGGERS 853
aN TIRES TS

CAUTION

WITHOUT OUTRICGERS, WEVER MWANUEVEA ECOM INTO
& POSITION WHLRE NO LIFT CAPACTY P SHOWM,

TIFPING CAN QCCUR!

Exzample
Hook Block 750 Ihs
Slings 300 1hs

Object Lifted 24250 lbs.

Load Lifted = 25300 lbs.

7. Compare load weight with chart rated capacity for
the boom length, radius, and boom angle.

8. The lifted load must not exceed the chart rated ca-
pacity for the boom length and radius.

In this example, the lifted load of 25,300 Ibs. is less
than the rated load of 27,800 Ibs. and can be handled
as long as the machine is on outriggers per Notes 6 &
7, the load stays at 30 feet of radius or less, the condi-
tions of Note 18 are met and the machine is equipped
per Lift Chart specifications.

LOAD CHART NOTES

6. CRANE LOAD RATINGS ARE BASED ON THE CRANE BEING LEVELED
AND STANDING ON FIRM, UNIFORM SUPPORTING SURFACE.

7. CRANE LOAD RATINGS ON OUTRIGGERS ARE BASED ON ALL OUT-
RIGGER BEAMS FULLY EXTENDED AND THE TIRES RAISED FREE OF
THE SUPPORTING SURFACE.

18.PRACTICAL WORKING LOADS DEPEND ON THE SUPPORTING SUR-
FACE, WIND VELOCITY, PENDULUM ACTION, JERKING OR SUDDEN
STOPPING OF LOADS, HAZARDOUS SURROUNDINGS, EXPERIENCE
OF PERSONNEL AND PROPER OPERATION, TIRE INFLATION, TIRE
CONDITION, TRAVELING WITH LOADS, MULTIPLE CRANE LIFTS,
PROXIMITY' OF ELECTRICAL WIRES, ETC. APPROPRIATE REDUC:
TION OF LOAD RATINGS MUST BE MADE FOR THESE AND ANY OTH-
ER CONDITIONS WHICH MAY AFFECT PRACTICAL WORKING LOADS.

BOOM LENGTH | BOOM LENGTH
33 # 45"

ME=Q»a

ﬁFRONT 380 SFRONT 3600

16 |B7[90,000%(50,0004[74(75.000475.000"
12 |BE[FE, 10G*26, 1004)7 1 [23,000*72, 500"
|35 57|64, 200463 2004167161, 700461, 7EHI Y
70 14645, 800745, 3006045, 1 00*[45,6007
(5 700434 400*%[52(35,100%/ 34,6007

@) 7 BO0R 7 600
3272, 22,4004

15(17, 600477, 500%

wwns@l_@%
|
as

b i e n

18]

RADIUS
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OPERATING PROCEDURES

:]rloBietermine the jib capacities of the crane with all
boom lengths, use the following procedure:

1. Determine weight of load to be lifted.

2. Determine weight of slings and rigging hardware.
3. Determine weight of hook block.

4. Determine capacity deductions.

5. Calculate weight of lifted load.

6. Determine jib type and length, jib offset, main boom
angle.

. Select correct jib load chart (stowaway or side-
stow).

. Compare load weight with chart rated capacity for
the jib length, boom angle, and jib offset (if applica-
ble).

Example

Hook & Ball 239 Ibs.
Slings 300 Ibs.
Object Lifted 2,500 lbs
Load Lited = 3,039 Ibs. /

] ) / Iy
In this example the total load lifted f_/ ' f/
is 3,039 lbs. The boom angle is / /i;f’
61°, the jib is at the 30° vy
offset and the machine is on out- ,égr;

riggers. In this case the load can
be safly lifted.

SIDE-STOW JIB

A| CAUTION

Jibs are rated by boom angle onéiand not by radius.
This means that as long as the boom is at 61° boom
angle and the jib at 30° offset, before loading, no mat-
ter if the boom is fully extended or retracted, it can only
lift a maximum of 3,300 Ibs. on a 33 foot side-stow jib.
The radius shown in the jib chart is the expected radius
with a fully extended boom and jib after loading and de-

flection.
A| CAUTION |

Never use a jib for clamshell or magnet operation. The
heavy side load due to swinging and bouncing that can
occur could damage jib or boom point. This is also true
of pick and carry operations.

SIDE STOW JIB ON OL

33" OFFSET JIB 58"
WRE 3OOMW & MAY EOOM & Jay BOLM & MAK BOOM &
Q0 OFFSET 15 OFFSFT 307 OFFSET T OOFFSET
s T35 L3R 134.9° 163.6°
RAD)  [raD] [raD] _ [rao. i
tren) 289 (weey, 389 |gery 989 |pery 367
75] 38 [9.000°| 46| 7.200% 52 | 6,0007] &0 5,000*
73[ 43| 7.700°| 50 | 6.670¢] 57 ]5,500¢] 55 _4.700°
70[ 50| 6.300¢] 56 | =.j00%] 83 |4.900%| &3 4300
7| 57]5.400° 63 | anfUe] £974.a000 717 5.900°
63 14,5000 69 [az000l 75 | zanar] 7a 5300
{61]) 70 38007 Sun | Es00s| a1 K3.300¢D 86 - 2.8060°
za] 7633007 31 nnrvo] 8 5?6'60/- 93" 24004
: ea] 83 2.7 2o e | w.soor] A5 2i300¢) 102 " 1.960°
- sgl g0 oet a5 ozocae]fee 1900|110 1,500
) 45__93_&%_**_ Pyl } 16RO 105 15004 117 1,160
:21 42[ 7 T 7.0 107 | TZeg 77011000
PN
- \\
/ N
S
,// S
3,039 |

POUNDS
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OPERATING PROCEDURES

:]rloBietermine the jib capacities of the crane with all
boom lengths, use the following procedure:

1. Determine weight of load to be lifted.

2. Determine weight of slings and rigging hardware.
3. Determine weight of hook block.

4. Determine capacity deductions.

5. Calculate weight of lifted load.

6. Determine jib type and length, jib offset, main boom
angle.

7. Select correct jib load chart (stowaway or side-
stow).

8. Compare load weight with chart rated capacity for
the jib length, boom angle, and jib offset (if applica-
ble).

In the following example the crane is set up as follows:

This lift cannot be made.

EXAMPLE
Hook & Ball 239 |bs.
Slings 300 Ibs.
Auxiliary Head 110 Ibs.
Hook Block 750 |bs.
Object 2,350 Ibs.
Actual Load = 3,749 lbs.

1. On outriggers.

2. Side stow jib erected at 30° offset.

3. Auxiliary boom head sheave erected but not used.
4. Hook block off the main head but not used.

5. Boom angle of 61°.

At first glance it appears that the 2,350 Ib. object to be
lifted is well within the capacity of the jib however after
making the deductions for the erected and unused
equipment and figuring the additional weight for slings
and the hook & ball this lift CANNOT be made.

Note: Deductions for erected but unused equipment
can either be deducted from the capacity OR added to
the weight to be lifted. In this case we will add the
weight to the load.

SIDE STOW JIB €

33' OFFSET JIE

WAL BOOM & MAY BOOM & MAX BOOM &
a OFF3ET 15 OFFSET 10" OFFSET
138.6' 137.8" 134.9'

RAD.  |ano. [rap: |
(rEr) 360 [(reny 380 J(rery €T
38 9.000°| 46 7,200+ 3¢ E.0C0°
437 7.700*} s0 6,600 S7 55000
50 E.300¢| S6. 5,700%| 63 4.500
57 5400tk 257 2900 897 4,400
| 63 4.500%[ 59 4.200% 75 3,800
)70 5800 o 5o 8
76 3300+ a1 Loone]| &

of 85 mmoed arr 25000 557 2,500
90 21004 TusT AVAERR R LI
37 arons[ 101§ 16005105 | 15000
___;_.u""”. co0t 167 |'1.20¢ V0 | 3,100%

POUNDS
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OPERATING PROCEDURES

ON TIRES

A| CAUTION

On tires operation, particularly pick and carry, must be
done in a slow, smooth manner over level terrain that
will support the crane, with the loads close to the
ground and the boom as low as possible to avoid the
load swinging unintentionally, causing injury or tip
over. Do not pick and carry with the jib since the load
is further extended from the machine and the jib can be
easily damaged.

The maximum boom length shown on the On Tire chart
is the maximum boom length that can be used at the
radius shown. This is done to limit the boom height
when working on tires. Do not exceed the maximum
boom length for the given radius.

ON TIRES
ig; 21:00 X 25-28PR| 26.0 X 25-26FR ),
|B Ez . PICK & CARRY PICK & CAkkY ]S
GIE S| STATIONARY [oorrp T wra| STATIOMARY Mearre Tos wenl ),
3 aH 3B ST. OWFR FRONT SBLT ST. OVER FRONT =
15| 33| 36,300 74 £C0% SE, J"U.J‘ 449 FOO0* |SH 5004 B5 6000 49 TI0% 41 B0 42
1333 27,300 64.900% 45.200% 42,500+ 708000 57,0004 42,800+ 35.500° |12
Te[ 33 18,4007 s0.7¢0 ; 40,7007 35.3¢60 121 740 | 47,3007 35.306% 29,2004 15
20] 45 12,8007 28.500 © 28,500 | 26,500+ |, 400/ 2B.500 | 26,5007 21,6007 [z
2o[45] 6. 700 t9.000 | 14,000 12,900 | 7.0 '18.80% 18,000 - 16,400 [2n
sol 45| 39007 128807 T2EDD T E.ATO | 700 12800 12,800 12,4008 [30
i5[48] FEOD TAs0R T est0 | s0e 3000 55000 25000 8500 las
ac[s7] 1.z00° 72cn’ soun 7o | vaoc 7700 ' " oz.pac [4c
45] 577 Toasen LAAD WNS.504 Cossnnl 55000 5500 |4
Slsr] D azen) a0 e Coazin | TEI0NT 42 [s0
55| 697 : EREHN R X 3,100 =, 100 ".100 3 100 (5%
60 697 L(IAC0D 2,300 2.300 {2300 - 2308 2.30¢ [6C

“Stationary” means that the crane cannot be moved
when loaded to the levels shown in the on tire load
chart.

A| CAUTION

Ensure that the tires are inflated as shown in the rec-
ommended tire pressure chart. Refer to procedure for
tire inflation in Section 4, Page 4-12.

|RECOMMENDER-TIRE \PRESSURE
. TIRE SIZE STATION b CREEP 2 1/2 MFH TRA\-"EL .
2100 ¥ 25-28 P_I_ _w_‘w_l 85 PSI | &5 PSI £5 o
| 26:50 x 25-26 F 5 P ] 5 PSI | 65 PS| | 5@ Psl_

“Creep” means the crane can be moved at a max-
imum speed of one (1) MPH for a distance of 200 feet
and then a 30 minute waiting period is necessary to
cool the tires. Overheating will greatly reduce the life of
the tires.

A| CAUTION

Never move the crane carrying a load with the boom in
any position except straight over the front.

2.5 MPH means the crane can be driven at this speed,
or slower, with the tires at the proper inflation pressure
with the boom straight over the front.
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OPERATING PROCEDURES

STABILITY/ STRUCTURAL STRENGTH

/ [
| ON QUTRIGGERS
| ®1 BOOM LENGTH | BOOM LENGTH | BOOM LENGTH | BOOM LENGTH | BOOM LENGTH | BDOM LENGTH | BOOM LENGTH X
' b 33 # 45 57 £9° 81" 93 105’ 0
E I ; ; !
g-D" FRONT| 380 (I FRONT: 3807 E FRONTj B0 D’ I.:.RONT B0 D_" FRONT| 380 ‘B” FRONT. 360° D’ FROMT| 360 g
10 |67 90.000°(30,000%|74[75,000% 75,000* o 1 Coo - ' [
12]63,76,100%[76,100°|7173,000° 72,300°|7 4 159, i 12
15 ]5764,200°(63,200%|67]61.700* 61,7004 72|55 000*55.000%] 75(43,8007 43,8507 B - 15
20 ] 48|25,800+[45,300°|60[46.100+ 45,600+ 66[46,300745,700*] 7 1|36.160> T, 10621 75|33, 400%[33.400° 20
25 [31]34,700%34,400%|52(35,100%:34,800%| 60|35, 300%35,000%] 67130 300% |34 370#| 71]28,300(28,300%[74 22,100% |22, 100+ | : 75
30 {a3[27.800727,600%| 54|28.000°|27.600°]62176,. 50*[28 000 |67 |24,200%[24,200°| 71.18,900%]18,900¢| 74!15,000¢ 15,000%[30
35 _ {32]22.500¢i22,400°[47(22,8007[22,600" n’z; TGIH7 2, 700463(21,000%|21.000%[ 68 16,200%[16,200%| 71 13.300° 13,300°35
40 1817.60017.500+]40[18.900+]18.700 1.2(+2,000°[18,700 [59]18,600°]18.600]64 14,200°]14,206+68 1 7,900%11,900% 40
45 _ 32[15,800°[14,70 « 46 °5,800°|15,000 |S5[15,8007|15.000 [61-12,300%12,3007[65 10,7007110,700%| 25
50 N 20[12,700 |10 700] 14,880 12,100 |50[12,90G7|12.200 [57.10,8007(10,800°|62_9,500°1 9,5007(50
55 T ~.133;10,500 | 9,900 [45[10.600 10,100 |53, 9,600* 8,660%59 8,500°] 8,500%|55
80 ! oI 7 |24i 8,600 | 8,100 [39] 8,800 | 5,300 [49. B.600% 8,400 [55. 7,500% 7,500%60
5 : 1 : 23] 7.300 | 6,900 [44' 7,400 | 7,000 |52, 6,8007] 6600465
70 ; 26| 6,100 | 5700 |39} 6,100 | 5,700 [48; 5900+ 5,800 |70
75 o . 15| 5,600 | 4,600 [34° 5,100 | 4.700 [43] 5,200% 4,800 |75
) : 28 4,200 | 3.960 [39: 4,200 3,900 |80
85 i i} 19] 3,400 | 5,100 |23] 3,500 ] 3,200 |83
30 : : 29 2,800 | 2.30607)90
35 (. ; _ - 20| 2,200 [ 1,300 ]25|
0] RS S SR — _ 1 11] 1,600 | 1.400 jiog

Crane load ratings with an asterisk (*) beside them are
based on the machine’s structural strength. All other
ratings are based on stability. Therefore, when lifting in
an area where the rated load is governed by strength,
an overload can produce an abrupt failure. This may
be in the boom, outrigger beam, or elsewhere. For ex-
ample, this is particularly true when the operator does
not know the weight of the lifted load or fails to account
for the forces necessary to unstick a load from the mud
or the extra ice, snow, mud, etc. on the load.

In the stability zone, some operators attempt to deter-
mine if the crane can lift the load by allowing the crane
to tip. This can result in a tip over, particularly if the
boom point moves out to a greater radius than the load
centerline, which it tends to do due to boom deflection
and machine tipping. In this condition, when the load
comes free of the ground, it swings out rapidly, endan-
gering workmen and can pull the crane into a tip over
condition. Also, if the load is heavy enough and will not
move and the boom point moves out far enough, the
rating can change back to structural with the associat-
ed abrupt failure discussed above

A| CAUTION

Therefore: CAUTION - Do not attempt to tip the ma-
chine to determine allowable load.

MAXIMUM PERMISSIBLE HOIST LINE LOAD

By lifting with the boom or telescope cylinders, the
crane can easily exceed the rated capacity of the wire
rope and even the breaking strength of the wire rope.
It is mandatory that wire rope utilized on the crane
have adequate breaking strength as rated by the rope
manufacturer, be in good condition, and proper num-
ber of parts of line be used. See Page 4-32 for mainte-
nance and inspection and consult PCSA Std. No.4 and
ANSI Standard B30.5 and the wire rope users manual.

RT700
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MAINTENANCE CHECKS

INTRODUCTION

A regular program of periodic preventive maintenence
is essential to prolong crane operating life, maximize
efficient service and minimize downtime. This section
details a series of checks and procedures which are to
be performed at daily, weekly, monthly and semi-annu-
al intervals. These intervals are stated both in terms of
calendar periods and hours of operation.

The checks prescribed for longer intervals include all
the checks required for the shorter intervals. Thus, the
weekly check includes all items in the daily check, the
monthly check includes weekly and daily checks, and
so on through the semi-annual check, which includes
the quarterly, monthly, weekly and daily checks.

A convenient check chart provides a means of record-
ing preventive maintenance performed and serves as
a tool detecting problem areas and reanalyzing main-
tenance requirements. The items in each check inter-
val on the check chart are grouped under their
respective headings and covered in detail over the
course of Section 6.

This maintenance schedule is a guide which ensures
that basic preventive maintenance requirements will
be met under average operating conditions. Condi-
tions which impose greater wear, loads or strain on the
crane may dictate reduced check intervals. Before al-
tering the maintenance schedule, reevaluate crane op-
eration and review the crane maintenance records.
Consider all factors involved and develop a revised
schedule adequate to meet routine maintenance re-
guirements.

As a part of each periodic check, refer to the engine
manufacturer’'s manual for engine maintenance re-
guirements. When servicing the engine, the engine
manufacturer's recommendations take precedence
over those in this manual, should any discrepancy be
noted.

OPERATOR OBSERVATION

As the operator, it is your responsibility to observe and
report any unusual sounds, odors, or other signs of ab-
normal performance that could indicate trouble ahead.
On a routine basis the following items should be
checked before starting or while operating the crane.

Visual Inspection - Check complete machine for any
unusual condition.

Check for any leaks or damage to the hydraulic sys-
tem.

Check in the engine compartment:
* Belts for tension and wear

* Coolant level

* Qil level

* Transmission oil level

* Air cleaner sight gauge

* Air intake

* Muffler and exhaust

Check battery box - For battery condition

Crane boom - Check for:

* Hook block for wear or damage

* Two block system for proper function
* Cable and cable spooling on winch

* Cylinder pin connections for wear

Check tires, axles, and drive lines, for wear or damage.

Check in the cab for:

* Instruments functioning properly

* Control operation

* Glass for good visibility

* Safety equipment is ready for use

* All lights work properly

* Cleanliness - Free from mud and debris.

RT700 Series
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MAINTENANCE CHECKS

MACHINE MAINTENANCE

CHECK LIST
DAILY CHECK (8 HOURS)
[] Perform Daily Lubrication [] Drain Air Tanks
[] Check Hydraulic Reservoir Fluid Level [] Check Wire Rope And Related Components
[] Fill Fuel Tank [] Check Air Cleaner
[] Check Engine Oil Level [] Check Controls
[] Check Coolant Level [] check Instruments, Gauges, & Safety Equipment
[] Check Hydraulic Cylinder Mounting Bushings [ Make Overall Visual Inspection
And Pins

[J] Torque Swing Bearing Bolts *
[] check Hydraulic Components

[] Torque Wheel Nuts First 50 Miles*
[] check Transmission Oil Level

[J] check Anti-Two Block System
[J check Axle Lockout System

[] check Engine Manufacturer's Manual For Addi-
[] Drain Fuel Filters or Water Separator tional Maintenance Requirements
[] Check Boom Front Slider Pads [] Ensure Swing Brake Is Able To Hold Against Full

Torque of Swing Motor

WEEKLY CHECK (40 HOURS)

O 0O0o0Oo0o0o0dnonand

[

Perform The Daily Check

Perform Weekly Lubrication

Check Swing Reducer Oil Level

Perform Initial Axle Oil Change*

Check Axle Oil Level (after initial change)
Check Battery Condition

Check Tire Pressure and Condition
Check Air System Safety Valve

Check Hydraulic Cylinders and Rods

Check Torgue on Wheel Lug Nuts

0O 0O o o oo oOa0o

* Interval given applies only to initial period of use (break-in).

Make Thorough Inspection Of Wire Rope

Make Initial Replacement Of Hydraulic Return
Line Filter*

Check Alcohol Evaporator Fluid Level

Visually Inspect All Structural Members And
Welds For Cracks, Alignment and Wear

Check Boom For Wear, Cracked Welds, Align-
ment And Missing Or lllegible Decals

Check Engine Manufacturer’s Manual For Addi-
tional Maintenance Requirements

Clean Machine Weekly If Salt Covered To Pre-
vent Rust And Corrosion

Check Torgue on Wheel Lug Nuts

RT700 Series
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MAINTENANCE CHECKS

MONTHLY CHECK (160 HOURS)
[] Perform Daily And Weekly Checks
Perform Monthly Lubrication

Check Engine Belts

OO O

Drain Hydraulic Reservoir Of Moisture

[

Obtain Hydraulic Oil Sample for Analysis.
Clean Radiator Exterior

Check Engine Manufacturer's Manual For Addi-
tional Maintenance Requirements

QUARTERLY CHECK (500 HOURS)

[] Perform Daily, Weekly And Monthly Checks
[] Perform Quarterly Lubrication

[] Drain Fuel Tank Of Water And Sediment
[J change Transmission Filter

[] change Hydraulic Return Line Filters

[ I O I O

Replenish Cooling System Corrosion Inhibitor

Check Engine Manufacturer’s Manual For Addi-
tional Maintenance Requirements

Lubricate Valve Disconnects

Clean And Wax All Exterior Painted Surfaces

SEMI. ANNUAL CHECK (1000 HOURS)

Perform Daily, Weekly, Monthly And Quarterly
Checks

Clean Crankcase Breather

Clean Cooling System

Check Reservoir Relief Valve

Clean Reservoir Intake Suction Filter

Change Transmission QOil

Oooodgo 0o

Change Winch Oil

OO 00 0O

Change Axle Oil

Check Brake Shoes for Wear Condition
Check Relief Valve Pressure Settings
Torque Swing Bearing Bolts

Check Engine Manufacturer’s Manual For Addi-
tional Maintenance Requirements

RT700 Series
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MAINTENANCE CHECKS

OTHER INTERVALS

250 HOURS - CUMMINS ENGINE: m CAUTION
Change Engine QOil and Filter
Check Engine Air Intake

Change Engine Air Cleaner Element All handles, steps, walkways and plattorms must be
Check Engine Drive Belt Tension kept free of grease, oils, fuel, mud snow and ice.

1500 HOURS: Drain And Clean Hydraulic Reser-
voir; Change Hydraulic Fluid

| A| CAUTION
2000 HOURS/1 YEAR: Disassemble And Inspect

Winch Components

Sand-painted or other grit type anti-slip surfaces must
SPECIAL BREAK IN REQUIREMENTS FOR NEW be renewed when ever the surface begins to appear
CRANES worn.

8 HOURS - During the first 50 miles of service and
any time the wheels have been removed, re-
torque the wheel nuts to 400-500ft. Ibs.

40 HOURS - After forty hours of travel, drain and
refill the transmission with new fluid.

40 HOURS - Retorque the swing bearing bolts to
a torque of 600 ft. Ibs. Recheck every 40 hours
until all bolt are found properly torqued. Thereaf-
ter checks should be performed quarterly.

100 HOURS - After one hundred hours drain and
change the winch lubricant.

100 HOURS - Retighten winch base mounting
capscrews to 225 ft. Ibs. of torque after one hun-
dred hours of operation.

100 HOURS - Retighten counterweight cap-
screws to 845 ft. Ibs.
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WIRE ROPE INSPECTION RECORD
(Refer to Wire Rope Users Manual For Criteria

PLACE OF INSPECTION DATE
DESCRIPTION OF CRANE
Make Model Serial No.
Type and Arrangement of Attachments
DATE OF LAST ROPE INSPECTION
HOURS AND TIME OF SERVICE SINCE LAST INSPECTION
RESULTS OF INSPECTION
Rope Inspected Type and Size Conditions Noted Recommendations
INSPECTOR:

RT700 Series 4-6
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MAINTENANCE AND LUBRICATION

ENGINE MAINTENANCE

For Cummins engine maintenance refer to Cummins Operation and Maintenance Manual

Engine productivity, longevity, and low-cost perfor-
mance depend on a regular program of periodic main-
tenance. The materials presented here are listed in
accordance with the MAINTENANCE CHECK LIST in
Section 4. Consideration may dictate a revision in
scheduling for the periodic checks.

As a part of each periodic check, refer to the engine
manufacturer’'s manual for engine maintenance re-
quirements. When servicing the engine, the engine
manufacturer's recommendations take precedence
over those in this manual, should any discrepancy be
noted.

DAILY:

FUEL LEVEL The fuel tank is located on the left side
of the machine. Keep the tank as full as possible to
minimize condensation in cold weather.

Use a good grade of No. 2 diesel fuel. The tank capac-
ity is 80 gallons.

ENGINE OIL LEVEL The engine oil level is checked
with the dipstick located on the left side of the engine
(right side of machine). DO not check the oil level while
the engine is running nor immediately after stopping
the engine. For an accurate reading, allow 15 minutes
for the oil to drain into the sump before checking. Keep
the oil level as close to the full mark as possible. DO
NOT OVERFILL

A| CAUTION

Never operate the machine when the oil is above the
full mark or below the low mark.

WATER SEPARATOR

A water separator is used to remove water contamina-
tion from the fuel before it enters the engine. Water
contamination should be drained daily or before it be-
comes 1/2 full.

AIR CLEANER Inspect the air cleaner and it's connec-
tions for leaks, dents and damage.

A vacuum actuated indicator mounted on the air clean-
er assembly indicates conditions of restricted flow
through the air cleaner. With the engine running at
maximum governed rpm, observe the yellow band on
the indicator piston. If the yellow band reaches the red
band on the plastic cylinder, service is necessary. At
this time, change the air cleaner filter element and
clean the intake screen.

A| CAUTION

When using a degreasing agent to clean the engine,
be sure to cover the vacuum actuated indicator (filter
minder) with a protective material. Engine degreasing
solvents have a polycarbonate base and can damage
or destroy the indicator.

RT700 Series
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MAINTENANCE AND LUBRICATION

Reset the filter indicator each time the hood is opened
as it provides a built-in check to assure proper func-
tioning. If it does not reset then the orifice is plugged
and must be cleaned.

A clogged filter restricts engine power output.

ENGINE BELTS Check all engine belts for condition
and proper adjustment. Consult the engine manufac-
turer's manual for the recommended belt tension and
tensioning methods.

QUARTERLY: Drain accumulated water and sediment
from the fuel tank by removing the drain plug and al-
lowing the tank to drain until all water is removed and
the fuel flowing from the tank is free of sediment.

If a large amount of sediment has accumulated, drain
the tank completely and flush liberally with kerosene un-
til all sediment has been removed. Allow the tank to
drain completely before refilling with fuel.

SEMI ANNUALLY:

CRANKCASE BREATHER Service the crankcase
breather following the procedures given in the manufac-
turer’s manual.

FUEL FILTER ELEMENTS On all machines with Cat
engines, remove the fuel filter casings and replace the
fuel filter elements every six months (1000 hours) or
when there is evidence of plugging.

ENGINE RADIATOR
MAINTENANCE

DAILY/8 HOURS:

COOLANT LEVEL Check the engine radiator coolant
level and add coolant if necessary. The coolant
should be visible in the sight gage near the top of the
radiator tank. A solution of 50% ethylene glycol by vol-
ume is the recommended year-round coolant. Re-
plenish the corrosion inhibitor if necessary. Refer to
the “Operation Guide” supplied with the engine, or the
nearest Engine manufacturer's service center for
guidance in selecting the proper conditioner for the
cooling system.

In climates where freezing does not occur, use a so-
lution of clean water with a corrosion inhibitor for opti-
mum cooling.

MONTHLY/160 HOURS:

RADIATOR EXTERIOR Clean any foreign matter from
the radiator cooling fins and through-core cooling pas-
sages by directing compressed air and flushing water
over the entire area of the core in the reverse direction
of normal air flow.

QUARTERLY:
CORROSION INHIBITOR Replenish the cooling sys-
tem corrosion inhibitor every 500 hours of operation.,

ATTENTION

Never use a chromate based inhibitor corrosion inhibitor
when the cooling system contains ethylene glycol. Use
only non-chromate based inhibitors. Chromate base in-
hibitors reacting with ethylene glycol can produce hy-
droxide, commonly known as “green slime”. This
substance reduces the heat transfer rate and can cause
serious engine overheating.

SEMI ANNUALLY:

COOLING SYSTEM Clean the cooling system 1,000
hours or annually whichever comes first. Use a radiator
cleaning compound, following the instructions on the
container. Flush the system with fresh water and refill
with an ethylene glycol solution of 50% by volume.

RT700 Series
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MAINTENANCE AND LUBRICATION

TRANSMISSION MAINTENANCE

WEEKLY MAINTENANCE CHECK On a weekly basis,
check the TRANSMISSION OIL LEVEL.

Start the engine and run it at 1000 to 1500 rpm until the
transmission reaches a normal operating temperature
of (180° to 200° F.). Then idle the engine and shift
through all range positions slowly. This will ensure that
all parts of the system are filled with oil. Shift to neutral
and set the engine speed at idle rpm.

SERVICING MACHINE AFTER

TRANSMISSION OVERHAUL

When servicing the unit for the first time after vehicle
installation and/or after repair, the unit is filled as fol-
lows:

A. Fill the unit with 5 gallons (18.9 liters) of the recom-
mended lubricant.

B. Start the engine and run at idle speed to let the con-
verter and oil lines fill.

C. Locate the oil level plug holes on the lower part of
the transmission case on the right side of the ma-
chine. There are two 1/4 x 18 taper pipe thread oil
level holes. The full oil level hole is 1 1/2 inches
above the low oil level hole. Initially fill the transmis-
sion with oil until it flows out of the low oil level plug
hole. Install the low oil level plug. Start and run the
engine at idle speed to prime the converter, oil cool-
er, and lines. Recheck the oil level with the engine
running at idle speed and bring level to the low oll
level plug hole. When the oil temperature is stabi-
lized at 180° to 200° F make final oil level check and
bring oil level to the full oil level plug hole and install
the oil level plug.

Note: The oil level is always checked with the engine
running at idle speed, the transmission in neutral, and
the oil temperature at 180 to 200° F. (82.2 to 93.3° C).
DO NOT OVERFILL THE TRANSMISSION.

Recommended Lubricant and Filter Change Inter-
vals

Refer to page 4-10 for lubricant recommendations.

Recommendations utilizing the Dana-Clark Filter:

The lubricant and filter should be changed after the first
50 hours of transmission operation. After the initial lu-
bricant and filter change, it is recommended that the fil-
ter be changed every 500 hours or 3 months of
operation and the lubricant be changed every 1000
hours or 6 months of operation

Note: In cold weather operation and/or initial start up
(when the transmission oil is cold) the oil will have a
higher viscosity which may allow the filter to bypass in-
termittently.

A| CAUTION |

WHEN STALLING THE CONVERTER MAKE SURE
THE TRANSMISSION IS IN HIGH GEAR, THE VEHI-
CLE BRAKES SET, AND THE IMMEDIATE AREA IS
CLEAR OF PERSONNEL AND OBSTRUCTIONS. DO
NOT EXCEED 30 SECONDS OR 250°F CONVERT-
ER OUT OIL TEMPERATURE, WHICHEVER COMES
FIRST, AT FULL GOVERNED ENGINE RPM STALL
SPEED.

RT700 Series
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MAINTENANCE AND LUBRICATION

TRANSMISSION

RECOMMENDED SAE J300 VISCOSITY GRADE
BASED ON PREVAILING AMBIENT TEMPERATURE

[ saEoweo |

I Dexron*ll&eqdvalerrt‘

W]
© o [TTsRE0 |
: SAE30 |

|| SAE4b=|

CELSILUS 40 -30 -20 10 0 10 20 30 40 50
FAHRENHEIT -40 -22 - 4 14 32 50 68 g8 104 12

POWER SHIFT TRANSMISSION AND TORQUE
CONVERTER HYDRAULIC FLUID ANALYSIS

Preferred lubricant specifications:

1. Caterpillar TO-4

2. John Deere J20C, D

3. Military MIL-PRF-2104G
4. Allison C-4

5.

Dexron Il Equivalent

RT700 Series
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MAINTENANCE AND LUBRICATION

AXLE MAINTENANCE

MAINTENANCE CHECK As a part of the WEEKLY
MAINTENANCE CHECK, inspect the axle and differ-
ential levels. When checking the AXLE OIL LEVEL, ro-
tate each wheel until the planet cover is positioned as
shown in the illustration below. the arrow on the planet
cover points horizontal when the cover is properly po-
sitioned for checking the oil.

LUBRICAMT
LEVEL

CHECK
PLUG

DRAIN PLUG
{ROTATES TO
BOTTOMY

Remove the oil level plug in the planet cover and add
oil as necessary to bring the oil level to the bottom of
the fill and check hole See the lubrication chart.

Check the DIFFERENTIAL OIL LEVEL by removing
the fill and check plug indicated in the illustration . Add
oil as necessary to bring the oil level to the bottom of
the hole. See lubrication chart.

DIFFERENTIAL
FILL & CHECK
PLUG

On a SEMI-ANNUAL basis, drain the oil from the differ-
ential by removing the drain plug at the bottom of the dif-
ferential housing. Replace the plug and refill the
differential with the lubricant specified on the lubrication
chart. To the level specified above.

Drain the oil from hubs removing the fill and check plug
by rotating the hub until the hole is at the extreme low
position. After draining, rotate the hub until the hole is at
the check position. Refill the hub with the lubricant spec-
ified on the lubrication chart. Refill to the level of the bot-
tom of the check plug.

RT700 Series
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MAINTENANCE AND LUBRICATION

TIRES

MAINTENANCE CHECK As a part of the WEEKLY
MAINTENANCE checks, inspect the tires and rims for
damage. Cuts and bruises, snags, punctures, and
abrasions should be repaired before they can cause
tire failure. Bent, cracked or loose rims should be re-
paired or replaced.

Check tire valve condition and make sure each valve
has a cap.

Check the wheel retaining nuts for proper tightness.
Wheel retaining nuts should be torqued to 400-500
ft.Ibs.

TIRE PRESSURES Always maintain the recommend-
ed tire inflation pressures in all tires.

When driving, some increase in tire pressures can be
expected due to heat generated by friction. Over-
speeds may also produce increased tire pressures. In
such circumstances, NEVER BLEEED THE TIRES. In-
stead slow down or stop until the tires cool.

Inflation pressure should be checked when tires are
cool, using an accurate tire pressure gauge. Check
pressures at regular intervals.

Bleeding the air from hot tires is dangerous and should
not be attempted. While the pressure will be reduced,
an increase in temperature of the tire will take place as
soon as driving is resumed and tire failure will result.

UNDERINFLATION Too little air pressure increases
deflection, causes the tread to wipe and scuff over the
road, results in extra strain on the tire, and increases
the chances for bruising.

PROPER INFLATION Maintaining the proper air pres-
sure provides maximum road contact and results in in-
creased tire life.

OVERINFLATION Overinflation reduces tire deflection
and tire contact area, causing the tire to ride on the
crown, and results in rapid wear in the center of the
tread.

A[ WARNING

The explosive stored in a tire and rim assembly under
pressure makes changing truck and off-road tires haz-
ardous. Death or personal injury can occur while han-
dling or maintaining these tires. Special procedures
must be followed and special tools must be used if tires
are to be changed safely. Whenever possible, let your
service company handle this job. If you must change a
tire, follow the step by step instructions detailed in a tire
repair manual. Should low pressures make it necessary
to add air, never stand beside the tire tread. Instead use
a extension hose long enough to permit you to stand be-
hind the tire tread. Always use a tire cage or equivalent
protection when adding air.

RIGHT WAY

WRONG WAY

RT700 Series
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MAINTENANCE AND LUBRICATION

SAFETY PRECAUTIONS
FOR MOUNTING OR DEMOUNTING
RIMS AND WHEELS

DO’'S AND DON'TS

DO

Follow mounting and demounting procedures out-
lined in the manufacturer’s instruction manual or
other recognized industry instruction manual.

. Deflate tires completely prior to demounting by re-
moving the valve core.

Replace bent, cracked,worn, corroded, or dam-
aged parts.

Double check to see that removable rings are seat-
ed properly before inflating.

Check for excessive side ring play and ring butting.
Either one of these conditions is an indication of
mismatched parts.

Inflate tires in a safety cage.

After inflating the tire, be sure that between a 1/16”
minimum and a 1/4” maximum remains in a split
ring or lock ring.

Inspect wheel nuts and rim clamps periodically for
excessive wear, corrosion, proper centering and
nut torque.

DON'T

Don't use mis-matched parts. Mis-matched parts
are dangerous. Make sure side ring and lock ring
designations match those of the base.

Do not use loads or inflation pressures exceeding
the manufacturer's recommendations.

Don't re-inflate a tire that has been run flat or se-
riously underinflated without first demounting and
inspecting the tire and rim assembly.

Never use tire and rim combinations that are not
approved by the Tire & Rim Association.

RT700 Series
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MAINTENANCE AND LUBRICATION

AIR SYSTEM MAINTENANCE

Inadequate delivery pressure or defective components
operations can generally be traced to leakage, blocked
lines, or the buildup of moisture and sediment in the
system. A regular program of preventive maintenance
is an essential part of air system operation. The mate-
rials presented here are listed in accordance with the
MAINTENACE CHECK LIST in this section. Consider-
ation of severe working conditions may dictate a revi-
sion in schedule periodic checks.

DAILY:

AIR TANKS Open the air tank drain cocks at least
once daily to blow out moisture and accumulated sed-
iment. The drain cocks are located on the frame rail by
the battery box.

BATTERY
FUEL BOX
TANK
AIR SYSTEM
DRAIN COCKS

WEEKLY:

AIR SYSTEM SAFTY VALVE Manually actuate the air
system safety relief valve by pushing in on the stem.
This will ensure that the valve is not sticking. If the
valve cannot be actuated in this manner, it should be
repaired or replaced

SAFETY VALVE

RIGHT SIDE
AIR TANK

S~
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MAINTENANCE AND LUBRICATION

BRAKE SYSTEM

BRAKE PEDAL:

ADJUSTING SCRAEW
JAMNUT

MAINTENANCE Every 3 months or quarterly:
1. Lubricate fulcrum and roller pin with oil.

2. Free pedal travel should be checked as follows:
Check to be certain plunger is in contact with spring
seat. The stop button should be adjusted so that the
roller and plunger just contact.

3. Apply oil or light grease between plunger and valve
body. Do not overoil.

4. Clean exhaust check depending on type of service.

Every 12 months or annually:

1. Disassemble, clean parts with mineral spirits. Re-
place all rubber parts or any part worn or damaged.

Check for proper operation before placing vehicle
in service.

NOTE:

All rubber components in the treadle valve should be
replaced yearly.

IMPORTANT!
An increase in stopping distance or a low pressure
warning light indicated a malfunction in the brake sys-
tem, and although the vehicle brake system may con-
tinue to function, the vehicle should not be operated
until the necessary repairs have been made and both
braking circuits are operating normally.

LEAKAGE CHECK
1. Make and hold full brake application.

2. Coat the exhaust port and body of the brake valve
with soap solution.

3. Leakage is not to exceed a 1" bubble in 3 seconds
in both the applied and released position.

If the brake does not function as described above or
leakage is excessive, it is recommended that it be re-
placed with a new or remanufactured unit, or repaired
with genuine Bendix parts available at Bendix outlets.
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PARKING BRAKE

ROUTINE MAINTENANCE Under normal operating
conditions the parking brake is maintenance free.

The parking brake is spring actuated. When the ma-
chine is operating and the brake is supplied with air
pressure, itis released. If at, any point the machine los-
es air pressure (i.e. it is not running) the brake will be
activated.

Adjustment is normally unnecessary.

To confirm appropriate setting:

A WARNING |

Parts are under spring and air pressure. Also the ma-
chine must be running to confirm brake adjustment and
you are adjusting the braking system. Chock the
wheels before beginning the procedure.

Back off jam nut (A). This will free up the brake actua-
tor yoke (B). Slide the yoke to the right as far as it will
go. (This will be the point at which the drum and rotor
contact. Then move the yoke 1/4” to the left and adjust
jam nut until it is tight against the yoke.

RT700 Series
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TURNTABLE & SWING PINION

AN,

Lubricate every 100 operating hours as follows:

Inject grease as recommended below through one fit-
ting located beneath an access panel in the operator’s
cab just behind the shift lever, as the machine is rotat-
ed at least two complete revolutions. When complete
rotation is impractical, inject grease through each fit-
ting and rotate machine back and forth as far as possi-
ble as each fitting is greased.

I

NN

i’

Under extremely dirty or dusty conditions, sufficient
grease should be added to flush out contaminated
grease. Under less severe conditions, add grease until
it appears at the bottom seal.

While swinging the machine, apply gear grease to the
external ring gear with sufficient frequency to insure
that the teeth remain coated.

Some lubricants recommended by the manufacturer
are:

MOBIL TEXACO SUNOCO AMOCO EXON
RACE Mobilux Mutifak Prestige Amolith Beacon
EP1 EP1 TA2EP EP1 EP1
GEAR Mobiltac Crater 407 Amovis Surett
375NC 2X Compound B 8-X Fluid 4k

NOTE: Other manufacturers’ lubricants of the same quality are suitable.
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SWING REDUCER

MAINTENANCE CHECK On a WEEKLY basis, check
the swing reducer oil level and add oil as needed to
maintain the level at the “FULL” mark on the dipstick.
Recommended lubricant is Sunep # 1060 or equiva-
lent.
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HYDRAULIC SYSTEM MAINTENANCE

MAINTENANCE CHECKS A regular program of peri-
odic maintenance is an essential part of continued hy-
draulic system operation. Allowing accumulations of
moisture and sediment to build-up in the system will
damage hydraulic valves, pumps and motors. The
presence of leaking connections or damaged compo-
nents effect the efficiency of operation and are danger-
ous. The materials presented here are listed in
accordance with the MAINTENANCE CHECK LIST.
Consideration of severe working conditions may dic-
tate a revision in scheduling periodic checks.

DAILY:

HYDRAULIC FLUID LEVEL The hydraulic reservoir,
fluid level indicators, and filler cap are on the right side
of the machine.

Retract all cylinders to return the maximum amount of
oil to the reservoir and note the oil level indicators. The
fluid level should be between the indicators. The top
mark indicates system capacity with all cylinders re-
tracted. Reservoir capacity is 179 gallons and system
capacity varies with equipment up to a maximum of ap-
proximately 278 gallons.

Do not overfill.
Refer to Section 4, page 23 for hydraulic oils meeting

the manufacturer’'s specifications. Do not use oils
which have detergent additives.

The hydraulic reservoir is sealed and has a 14 psi relief
valve. Exercise extreme care when removing the filter
cap. The pressure is relieved by turning the reservoir
cap counterclockwise to the first stop. DO NOT turn the
cap beyond the first stop until all pressure has been re-
leased. This will cause the cap to be blown off the res-
ervoir with sufficient force to cause personal injury. DO
NOT place any portion of your body above the reser-
voir cap while relieving the pressure or removing the
cap.

HYDRAULIC COMPONENTS Check the hydraulic
valves, motors, pumps, hoses, tubes and connections
for excess dirt, oil and grease. Clean these items if
necessary and check for leaks and damage. Tighten
leaky connections and repair any damaged compo-
nents.

WEEKLY:

RETURN LINE FILTER Change the hydraulic reser-
voir return line filters after the first 40 hours of the
break-in period; thereafter follow the quarterly check
recommendation.

MONTHLY:

HYDRAULIC RESERVOIR Drain any accumu- lated
moisture from the hydraulic reservoir by parking the
machine on a slight incline and loosen the pipe plug in
the bottom of the reservoir.

HYDRAULIC OIL Visually check the condition of the
hydraulic oil once each month. Thickening of the oil or
a change in its appearance, such as darkening, may
serve as a rough indicator of when an oil change is
needed. Periodic testing of the oil is the safest, most
accurate method of determining the condition of the oil.
An oil supplier can be consulted for assistance in test-
ing the oil.

Change the oil whenever testing and/or inspection re-
veals the oil to be unsuitable for safe and efficient op-
eration.
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QUARTERLY:

HYDRAULIC FILTER Remove and replace the hy-
draulic reservoir return line filters. Access is gained by
removing the cover plate on the reservoir.

When replacing the filters, clean the spring and bypass
valves. Inspect the gasket for damage and replace if
necessary.

BY-PASS
VALVE T

FILLER
CAP

RETURN LINE
FILTER ~

INTAKE
SUCTION
;

OIL LEVEL
INDICATOR &

FILTER

IMMERSION
HEATER

Before discarding the old filter element, examine the
type of material trapped in it. This may indicate which,
if any, hydraulic system components are deteriorating.

SEMI ANNUALLY:

SUCTION FILTER Remove and clean the hydraulic
reservoir intake suction filter. This per- manent screen
type filter is located inside the reservoir on the intake to
the pump manifold. Access to the filter is accomplished
by removing the cover with filler neck and filter holding
device from the top of the reservoir. Move the lever to-
wards the front of the machine and lift out the filter.

Remove the “O” ring from the adapter and check it for
damage or deterioration. If the ring is at all damaged,
replace it.

Clean the filter by immersing it in a non-caustic clean-
ing solvent. Rub the screen surface with a soft brush to
dislodge accumulated foreign matter. Reinstall filter,
filter hold-down device and cover.

RESERVOIR RELIEF VALVE Check the hydraulic
reservoir relief valve for proper functioning. The valve
is located in the filler cap and is checked by extending
all the boom cylinders and then retracting them to
slightly pressurize the reservoir. When the cap is
turned to the first notch, air should be heard escaping
if the system is holding pressure. The system is sealed
and has a relief valve pressure setting of 14 psi.

1500 HOURS:
HYDRAULIC RESERVOIR Drain and clean the hy-
draulic reservoir. Change the hydraulic oil.

A change interval cannot be established which would
apply to all oils and all operating conditions of temper-
ature and cleanliness. However, a reputable brand of
turbine grade oil can be ex- pected to deliver 1500
hours of service under average operating conditions.
Although conditions may necessitate shorter change
intervals, do not use hydraulic oil for more than 1500
hours.

Whenever a visual inspection, chemical test or light
test indicates that an oil change is necessary, proceed
as follows:

1. Warm the oil prior to draining but avoid draining im-
mediately after prolonged continuous use to reduce
the danger of being burned by hot oil.

2. Retract all cylinders to return the maximum amount
of oil to the reservoir. Loosen the top covers and re-
move the drain plug(s) at the bot- tom of the reservoir.
Allow sufficient time for the reservoir to drain thorough-

ly.

3. Remove the return filters, clean springs, bypass
valves and inspect cover gasket for damage and dete-
rioration. Replace gasket if necessary.
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A good lubrication program requires that all nor- mal
wear points be lubricated according to a set schedule
with specific types of lubricants. Refer to the lubrication
chart and the special items covered in this section for
the recommended lubricants, time intervals and lubri-
cation procedures.

Where components such as the engine, transmis- sion
and axles are not manufactured by this com- pany, the
original manufacturer’'s recommenda-

The lubrication intervals recommended in this section
assume normal operating conditions. Where dust, dirt,
high humidity or extreme heat

are encountered, lubrication intervals should be short-
ened accordingly.

HYDRAULIC OIL REQUIREMENTS

The hydraulic system is filled with KOEHRING SPEC
805 hydraulic oil to give the unit the highest perfor-
mance as a hydraulic machine and to provide proper
lubrication for the hydraulic components. To ensure
the longest life for this piece of equipment, particular
attention must be paid to maintain oil at the proper lev-
el with an approved hydraulic oil and to keep the circuit
system clean.

The oil for the hydraulic system performs the dual func-
tion of lubrication and transmission of power. Oil must,
therefore, be selected with care and with the assis-
tance of a reputable supplier. To guide in the selection
of this oil, the general requirements are specified be-
low. Good oils are economical in the long run. Check
with the oil manufacturer prior to the use of his product.

Oils which conform to Koehring Specification 805 are
recommended for most conditions. Under certain cli-
mate and operating conditions, it may be advisable to
use a fluid of heavier or lighter viscosity in order to
maintain a viscosity less than 7500 SSU at start-up
and more than 50 SSU during operation. These ma-
chines should not be operated with hydraulic reservoir
temperatures in excess of 200°F (87°C) due to possi-
ble excessive damage to the hydraulic oil and rubber
components (hoses, seals, shaft seals, motor seals
etc.). If over-heating occurs, discontinue operation
and:

1. Check the hydraulic fluid level.

2. Check the oil cooler for cleanliness.

tions take precedence should any discrepancy occur.
If there is any doubt about the proper lubricants, inter-
vals or lubrication procedures, refer to the original
manufacturer’'s manual.

3. Check the oil viscosity versus the recommended
Ambient Temperature may require an oil
change.

4. Check the hydraulic system efficiency a pump may
be failing or a relief valve set low.

5. Reduce the duty cycle of the machine.
6. Consult an authorized DISTRIBUTOR.

ENGINE OILS: Engine oils that meet Mil Spec 2104
and have the anti-wear additive zinc DO dithiophos-
phate can be used as hydraulic oils. NOT USE C.D.
rated engine oil, some of which will not protect against
wear in hydraulic pumps and motors.

ATTENTION

Not all motor oils have zinc dithiophosphate. Those
that do not have this heavy duty additive can cause im-
mediate failure of pumps.

Engine oils tend to form sludge in the presence of wa-
ter. This sludge can plug the filters so they will require
frequent changing. This is not detrimental to the ma-
chine unless the filters are allowed to plug so badly that
they by-pass oil.

Never use multi-viscosity grades of engine oil because
of the shear and thin out characteristics of this type of
oil.

TRANSMISSION FLUIDS: DO NOT use transmission
fluids. These fluids have been design- ed to work in au-
tomatic transmissions and they will not necessarily
work in hydraulic systems.
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MIXING: Mixing different brands of oil is not recom-
mended. Various companies use different additive
packages, which when mixed together, may cause
problems in a hydraulic system. This type of problemis
rare but can cause sludge which can plug the filters or
acid which will etch the pump plates.

PRE-FILTER: Oil should be filtered through a 10 mi-
cron nominal filter before it enters the hydraulic sys-
tem. New hydraulic fluid as received by the user is
generally NOT in a satisfactory cleanliness condition
for long component life.

OIL MAINTENANCE: Optimum life from hydraulic
equipment can only be obtained with proper hydraulic
oil maintenance. This includes checking the oil every
three to six months. An oil should be checked for vis-
cosity, oxidation, water content, contamination and
copper particles. A record should be kept of each
check to detect signs of progressive deterioration. Oil
samples should be taken with the system running at
normal operating temperature. It is important to use
good technique in obtaining an oil sample. The exact
same procedure should be followed each time an oll
sample is taken. Most fluid suppliers will provide assis-
tance in analyzing your oil sample. The following are
some guidelines to use in this analysis.

Viscosity - Many hydraulic fluids will shear or thin out
with use. The viscosity at each check should be com-
pared to the viscosity when new. At no time should the
viscosity be less than 45 SSU at 210°F. If viscosity is
less than 45 SSU at 210°F, the oil must be replaced im-
mediately.

Oxidation - Oil oxidation will occur with age and use
and is evidenced by a change in color and/or odor, in-
creased acidity, and possible formation of sludge, gum
or varnish in the system. The rate of oxidation increas-
es significantly with operations at temperatures over
140°F (60°C). The oil should be checked more often if
operation is at high temperature. The oxidation pro-
cess increases the acidity of the fluid and is measured
by a neutralization number. The oxidation process is
typically slow at first and then increases sharply in the
final stages of complete oxidation. A sharp increase
(by factor of 2-3) in a neutralization number is a good
indication that the fluid is reaching the limit of its oxida-
tion life and should be replaced.

Water Contamination - All hydraulic oils in the following
charts will readily separate water which will settle to the
bottom of the reservoir. This water should be drained

off. The water that is measured in the oil sample will be
dissolved water. This should be less than .05%. If it is
greater than .05%, the oil in the system should be
drained and replaced.

Particle Contamination - Excess contamination in a hy-
draulic system will greatly shorten the life of pumps
and motors. Your oil sample analysis will show the
number of particles per milliliter greater than a given
micron size. The number of particles in your sample
should be less than the following:

Particle Size No. of Particles/Milliliter
10 micron or larger 3,000
20 micron or larger 300
30 micron or larger 100
40 micron or larger 30
50 micron or larger 10
100 micron or larger 1

If your oil sample shows numbers greater than in the
chart, your hydraulic system is contaminated. The sys-
tem should be checked for broken or torn filters,
plugged filters, stuck filter bypass valves and so forth.
Continued operation with particle counts greater than
those shown in the chart will result in short pump and
motor life.

Copper Particle Counts - The oil sample analysis
should include a copper particle count in parts/million.
This number should normally be less than 100. A high
copper particle count indicates that a gear pump or
motor is rapidly deteriorating. A count of 200 or more
would be cause for concern. The most important thing
to look for is a sudden increase in the copper particle
count. This indicates that a gear pump or motor has
suddenly begun deteriorating and a catastrophic fail-
ure can be expected shortly.

RT700 Series

Revised: March 2005



MAINTENANCE AND LUBRICATION

VISCOSITY: Oils are available in various grades (vis-
cosities). The ISO (International Organization for Stan-
dardization) viscosity classification system is currently
being adopted. The 1SO grade applies strictly to vis-
cosity and does NOT imply type of oil. (engine, anti-
wear, hydraulic, gear.etc.). A viscosity grade should be
selected that will meet the minimum start up tempera-
ture requirement and the maximum operating hydrau-

lic oil temperature.

HYDRAULIC OIL (Initial Fill)
KOEHRING SPEC 805 DATA

ATTENTION

This machine is factory filled with Koehring spec
805 hydraulic fluid that is acceptable for start-up
at ambient temperatures of 20°F and should not
be operated above a hydraulic reservoir temper-
ature of 200°F. If these limits are exceeded dam-
age can result. For operation outside these
ranges, select the proper hydraulic fluid from the
charts on this and the following pages or from a
reputable supplier.

PHYSICAL
PROPERTIES TEST METHOD REQUIRMENT

A. A.P.l. Gravity ASTM D287 28 Min.

B. FLash Point ASTM D92 380° F Min.

C. Viscosity Index 100°F ASTM D445 200-220 SsU

210°F ASTM D445 46 SSU Min.

D. Viscosity Index ASTM D2270 95 Min.

E. Pour Point ASTM D97 -25° F Max.

F. Oxidation Test ASTM D943 2500 Hours Min.

to 2.0 Neut. No. ASTM D943 2500 Hours Min.
G. Rust Test ASTM D665 Procedure A Pass
H. Foam Test ASTM D892 Foam Tendency Foam Stability
Sequence | 25 ml Max. Nil
Sequence 11 50 ml Max. 10 ml Max.
Sequence |l 25 ml Max. Nil

I. Demulsibility ASTM D1401to 40-37-3 point 30 Min. Max.

J. Aniline Point ASTM D611 200-230° F

K. Pump Wear Dennison HFO Satisfactory

or Vickers M2905 (100
Hrs.@150° F)

L. % Zn ASTM D1549 .07 Min.

M. Filterability Fluid shall show no additive loss when
filtered through 5.0 micron filter.

N. Cleanliness Fluid shall appear bright and clear
and shall be free of visible contami-
nants or sludge.

RT700 Series 4-23 Revised: March 2005



MAINTENANCE AND LUBRICATION

GRADE SELECTION CHART

Maximum life of pumps, motors, hoses, and seals will be obtained by selecting an oil as far down the chart as pos-

sible.
Viscosity Minimum Ideal Cont. Maximum
Grade Start-UP Operating Operating Selection Guide
1.S.0. ASLE. Temp. Hyd. Oll Hyd. Oil Lines
(New) (Old) * Temp. Temp.
30°F 160°F 195°F Extreme cold start can be
_ . . o used year round in most
Synthetic (-8°C) (71°C) (91°C) machines in temperature
climates
Cold Climate Year Round.
Multi. Must Be Changed More
Viscosity 0°F 130°F 190°F Frequently Than Straight
(-17.8°C) (54°C) (88°C) Grades
Winter Oil For
22 0°F 105°F 160°F Ambient Temperatures
(-17.8°C) (41°C) (71°C) Up TO 60°F
(16°C)
150 5°F 120°F 180°F
(-15°C) (49°C) (82°C) For Ambient
Temperatures Up To 80°F
(27°C)
32 10°F 120°F 180°F
(-12.2°C) (49°C) (82°C)
Can Be Used Year
215 15°F 140°F 200°F Round In Most Machines
(-9.4°C) (60°C) (93°C) In Temperate
Climates
46 20°F 145°F 200°F
(-6.7°C) (63°C) (93°C)
315 25°F 155°F 200°F Well Suited For Most Ma-
(-3.9°C) (68°C) (93°C) chines In Southern U.S.
And As Summer Oil For
Heavily Loaded Machines
68 30°F 160°F 200°F In Central And Northern
(-1.1°C) (71°C) (93°C) u.s.
Especially Suited For Re-
100 35°F 175°F 200°F gions With Ambient Temp.
(-1.1°C) (80°C) (93°C) Range From 100°F To
120°F

% Minimum temperature for starting without extended warm-up. For lower temperatures, follow warm up proce-

dure in the operators manual.
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PREMIUM GRADE ANTI-WEAR
HYDRAULIC OILS

OIL COMPANY ISO BRAND NAME OIL COMPANY 1ISO BRAND NAME
32 Ama-Oil R&O 100 AW 32 Kenoil R&O AW 32
Amalie Refining Co. 46 Ama-Oil R&0O 200 AW Kendll Refining Co. 46 Kenoil R&O AW 46
(USA) 68 Ama-Oil R&O 300 AW (USA) 68 Kenoil R&O AW 68
100 Ama-Oil R&O 500 AW 100 Kenoil R&O AW 100
32 Amoco AW 32 32 DTE 24/DTE-13M
Amoco QOil Co. 46 Amoco AW 46 Mobil Oil Corp. 46 DTE 25/DTE-15M
(USA) 68 Amoco AW 68 68 DTE 26/DTE-16M
32 Duro AW 32 Northland 32 Talamar 150
Arco 46 Duro AW 46 Products 46 Talamar 215 %
68 Duro AW 68 (USA) 68 Talamar 315
100 Duro AW 100 100 Talamar 465
Conoco DN 600 (Artic) AWX Multi-Viscosity
Conoco Super Hyd. 5W-20 Pennzoil Products Co. 32 AW 32 Hyd. Fluids
Conoco (Multi Vicosity) (USA) 46 AW 46 Hyd. Fluids
32 Conoco Super Hyd. 32 68 AW 68 Hyd. Fluids
46 Conoco Super Hyd. 46 100 AW 100 Hyd. Fluids
68 Conoco Super Hyd. 68
100 Conoco Super Hyd. 100 Shell Co. (Canada) 37 Tellus T37 (Multigrade)
D-A Lubricant Co. Inc 32 D-A Hydra Shield 32 23 Tellus 23
(USA) 46 D-A Hydra Shield 46 Shell Co. 32 Tellus 32
68 D-A Hydra Shield 68 (USA) 46 Tellus 46 (XSL 9101)
100 D-A Hydra Shield 100 68 Tellus 68
100 Tellus 100
Dryden Oil Co. 32 Paradene Anti-Wear 32 AW
(USA) 46 Paradene Anti-Wear 46 AW 32 Sunvis 816 WR
68 Paradene Anti-Wear 68 AW Sun Oil Co. 46 Sunvis 821 WR
100 Paradene Anti-Wear 100 AW (USA) 68 Sunvis 831 WR
100 Sunvis 851 WR
Exxon Co. 32 Nuto-H 32
(USA) 46 Nuto-H 46 Rando Oil HD A2 (5w-20)
68 Nuto-H 68 Texaco Inc. 32 Rando Oil HD 32
100 Nuto-H 100 (USA) 46 Rando Oil HD 46
68 Rando Oil HD 68
Gulf Oil Co. 32 Gulf Harmony AW 32
(USA) 46 Gulf Harmony AW 46 . i i .
68 Gulf Harmony AW 68 * Factory filled with Northland Talamar 215 or equiv-
100 Gulf Harmony AW 100 alent.
Imperial Oil Limited 32 Nuto H 32
(Canada) 46 Nuto H 46
68 Nuto H 68
80 Nuto H 80
100 Nuto H 100

KOEHRING SPEC 805 IS EQUIVALENT TO HYDRAULIC OILS SHOWN ABOVE
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Hot Application

Swabbing
And Painting

Dripping

Pouring

Aerosol Spraying

CABLE LUBRICATION METHODS

GENERAL We are covering the more commonly used
methods of lubricating cable (wire rope). For special
cable lubrication problems consult the cable manufac-
turer.

HOT APPLICATION A heated bath is placed in the
path of the wire rope, and the rope is passed through
the hot lubrication over sheaves and a center guide
wheel. Hot oils or greases have excellent penetrating
gualities and upon cooling have high adhesive and film
strength around each wire.

CONTINUOUS BATH Run an operating rope through
a specially constructed casing that has been packed
with swabbing and loaded with lubricant. This affords
continuous lubrication.

DRIPPING A container can be placed above the
sheave, so that the rope can be lubricated by opening
a spigot. Sheaves are the best location for lubricating
operating wire ropes, because the wires and strands
open somewhat as they bend along the groove.

POURING Lubricant can be poured on. The rope
should be lightly loaded and run slowly while being lu-
bricated.

SWABBING AND PAINTING Lubricant can be
swabbed on with rags, or painted on with a brush. Both
are quick methods which can be made part of the op-
erating routine.

SPRAYING A light lubricant containing solvents can
be applied to a wire rope by a properly directed spray
nozzle.

AEROSOL SPRAYING Installations requiring only
small amounts of lubricants, or only occasional appli-
cations, may find the new aerosol cans of lubricant
useful. They are available from several lubricant man-
ufacturers.
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ELECTRICAL SYSTEM
BATTERY CHECK

MAINTENANCE CHECK Observe all instruments and
gauges while operating machine and carrying out your
DAILY MAINTENANCE checks. Replace or repair any
malfunctioning instruments or gauges.

BATTERY The maintenance free battery is located un-
der the battery cover on the left hand side of machine.
Use maintenance free battery charging information.

A maintenance-free battery does not require the addi-
tion of water during its life in normal service. This is due
to the fact that maintenance-free bat- teries produce lit-
tle gas at normal charging voltages.

TESTING MAINTENANCE-FREE BATTERIES

A| CAUTION

Whenever the battery is placed on charge. Wear safety
glasses. Do not break “live” circuits at the battery ter-
minals. Maintenance-free batteries of the latest design
incorporate flame arrester vents to reduce the possibil-
ity of explosions caused by external sparks. Therefore,
during charging, the vents, if removable, should re-
main in place. A wet cloth should be placed over the
vent openings as an additional precaution.

Step 1 - Visual Inspection- Visually inspect the out-
side of the battery for obvious damage such as a
cracked or broken case or cover which would allow
electrolyte loss. Check for terminal damage. If obvious
physical damage is found, replace the battery. If possi-
ble, determine the cause of damage and correct.

Check the condition and size of the cables. Are the ca-
ble clamps tight? Check for corrosion on the terminal
or clamps. Clean corroded parts and/or tighten clamps
if necessary. Replace badly corroded cables or cables
with defective terminals. Make certain the negative ca-
ble is making a good connection where it is grounded
to the engine and the positive cable to. the starter re-
lay. If the “Visual Inspection” is satisfactory, proceed to
Step 2.

Step 2 - Electrolyte Levels And State Of Charge -
Check the electrolyte level in the cells if possible. The
level can be seen through translucent plastic cases. It
can also be checked in batteries which are not sealed.
If the electrolyte level is below the tops of the plates in
any cell, add water if the vents are removable. If the
battery is sealed, and water cannot be added to it, re-
place the battery and check the charging system for a
malfunction such as a high voltage regulator setting.
Follow instructions of manufacturer if the battery has a
special indicating device.

If the level is O.K., unknown or water can be add- ed to
the battery, and the stabilized open circuit voltage is
below 12.4 volts, charge the battery as described un-
der “Charging”. The voltage is stabilized if the battery
has stood overnight without being charged or dis-
charged. If the battery has been on charge, the voltage
can be stabilized by placing a 15 ampere load across
the terminals for 15 seconds. Another method of stabi-
lization is to turn on the headlamps for 15 seconds.
Read the voltage at least three minutes after the dis-
charge load is removed. When a hydrometer reading
can be taken, a value of 1.225 @ 80°F (26.7°C) can be
used instead of the 12.4 voltage reading. If the battery
has a test indicator follow the instructions of the manu-
facturer. After the battery is recharged, stabilize the
voltage as described above, then proceed to Step 3.

If the stabilized voltage of the battery was above 12.4
volts when it was first examined, or the test indicator in-
dicated the battery is charged, proceed to Step 3 with-
out charging the battery.

Step 3 - Load Test Procedure - The load test proce-
dure is conducted to determine if the battery requires
recharging or replacement.
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A. Disconnect the battery cables (ground connection
first) and connect the voltmeter and load test leads
to the battery terminals, making sure the load
switch on the tester is in the “OFF” position.

B. Apply a test load equal to 1 /2 the Cold Cranking
Amperes @ 0°F (-18°C) Rating of the battery, for
15 seconds. (Example: a battery has a Cold
Cranking Rating @ 0°F (- 18°C) of 350 amperes.
Use a test load of 175 amperes.)

C. Read the voltage at 15 seconds and remove the
load. If the voltage is less than the minimum spec-
ified in the “Voltage Chart” (see “Maintenance-
Free Battery Testing Chart”, in Troubleshooting
section) replace the battery. If the voltage meets or
exceeds the specified minimum, clean and return
battery to service.

If the state of charge of a battery cannot be deter-
mined and the battery fails the load test, it must be re-
charged and retested. If it meets the specified voltage
on the second test return it to service. If it does not
meet the specified voltage on the second test, replace
the battery.

The above is a standard test procedure to determine
the ability of a battery to function properly. If a commer-
cially available tester is being used to analyze the bat-
tery, follow the instructions of the equipment
manufacturer.

CHARGING MAINTENANCE-FREE BATTERIES

Maintenance-free batteries contain sulfuric acid and
generate explosive hydrogen and oxygen gases the
same as all lead acid batteries. No one should charge
a battery unless they have been thoroughly instructed
concerning the step by step procedures to use and the
safety precautions to take.

It must be realized that maintenance-free batteries
cannot be charged at ampere rates or periods of time
greater than specified in the “12-Volt Maintenance-
Free Battery Charging Guide”. If the battery is charged
more than specified, it loses water which cannot be re-
placed in some constructions so the life of the battery
is shortened. Battery chargers for maintenance-free
batteries should include a charge duration control of
some sort. The simplest control is a timer which the op-
erator sets. Voltage controls can limit the charge more
consistently and accurately. Such controls also may
have a safety feature that prevents sparks and reverse
charging when the clamps are connected in reverse,
by mistake.

WA MTERANCE FREE EATTERY
TYPICAL CRARGE WOLTAGE CHARACTERIBTLES

1BsL

EATTERY

VOLTS MARTENANCE FFEE EATTERY

oL
CMEF)
uEL

Hod

.....

FALF 4 RULL
BATTERY STATEOF CHARGE

Place a wet cloth over the vent opening or openings. If,
when charging the battery, violent gassing or spewing
of electrolyte occurs, or the battery case feels hot
(125°F, 52°C), reduce or temporarily halt charging to
avoid damaging the battery.

Follow the manufacturer’s instructions on the charger.
If they can no longer be read and a copy of them is not
available, write to the manufacturer for a copy and
paste it on the charger. Never use a charger without
these instructions.

Always turn the charger to the “OFF” position before
connecting the leads to the battery. If you have any
doubts that the charger is actually “OFF”, disconnect it
from the power source.

The state-of-charge of maintenance-free batteries can
be determined with an accurate voltmeter. A voltmeter
should not be used unless it can be checked frequently
against one of known accuracy. If the stabilized volt-
age of a battery at room temperature is 12.2 volts, is
should be charged for one-half the time shown in the
“Slow Charge” column of the Charging Guide, at the
applicable rate in amperes. If the voltage is 12.4 volts,
it should be charged for one-fourth the time shown in
the “Slow Charge” column, at the applicable charging
rate. Follow the manufacturers instructions on batter-
ies equipped with state-of-charge indicators.
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Any battery which is known to be discharged or has a
stabilized voltage below 12.2 volts should be charged
as shown below.

12-VOLT MAINTENANCE-FREE BATTERY CHARG-
ING GUIDE
Battery Capacity
(Reserve Minutes) Slow Charge
Above 125 to 170
Minutes

20 Hours @ 5 Amps
10 Hours @ 10 Amps

NOTE: If a battery is to be charged overnight, (16
hours) a timer or voltage controlled charger is recom-
mended. If the charger does not have such controls, a
3 ampere rate should be used for batteries of 80 min-
utes or less capacity and 5 amperes for above 80 to 125
minutes reserve capacity batteries. Batteries over 125
minutes should be charged at the specified SLow
Charge rate.

BOOST CHARGE If a battery requires a boost charge,
it should be charged at 45 amperes for 20 minutes.
This cannot be used for a new battery being prepared
for installation.

MODIFIED CONSTANT POTENTIAL TAPER
CHARGING It is recommended that maintenance-free
batteries be recharged on a modified constant poten-
tial taper chargers. The total charge must not exceed
the ampere-hour equivalent of the values shown in the
“Charging Guide”. It is recommended that the initial
charging rate not exceed 30 amperes.

ELECTRICAL SYSTEM COLLECTOR RING

ELECTRICAL COLLECTOR RING When trouble-
shooting the electrical system, always check the collec-
tor ring first to see that the spring-loaded brushes are
centered in the bands. Keep free of any foreign materi-
al.

Keep the set screws on the collector ring tight. Other-
wise the wire harness may wrap up as the machine is
swung.

The cover should allow for free operation of the collector
ring and the brake. If linkages bind, erratic operation
may result. Check for unrestricted operation.

COLLECTOR RING MAINTENANCE If not revolved for
some time, under some conditions, the ring will have a
tendency to collect fine silt, or salt atmosphere will
cause corrosion. If this happens, the crane should be
rotated through several revolutions if possible. The
cleaning action of the brushes should clean the ring sur-
faces. If it does not, or it is not practical to revolve the
machine, it may be necessary to use a standard non-
residue solvent to clean the ring. Then lightly sand the
brushes and rings with a fine grade of sandpaper and
dust off with compressed air.
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MAINTENANCE CHECKS On a daily basis, inspect
the cylinder mounting brackets, bushings, and pins for
wear, tightness and damage. If misalignment or exces-
sive play or wear are detected, replace the defective
pin or bushing. Check the rod eye welds for cracks and
breaks.

Inspect the hydraulic cylinder rods for nicks, dents, and
scoring as part of your WEEKLY MAINTENANCE
check. Also check the cylinders for leaks at the wiper
seals. Repair or replace any damaged components.

MAINTENANCE CHECK Every TWO YEARS OR
4000 HOURS disassemble and inspect the winch
components. These include the gearing, bearings, and
brake friction discs. Refer to the Service Manual for
disassembly procedures.

LUBRICATION Lubrication for the winch is provided
by weepage flow from the drive motor. Oil enters the fi-
nal drive end through the drive shaft tube in the drum.
A drain line on the main drive end cover returns excess
oil to the reservoir.
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CABLE REEVING

CABLE REEVING When reeving the machine for any
job, remember that hoisting and lowering speeds de-
crease as the number of parts of line increases. For the
most efficient use of the machine, it is desirable to use
the minimum number of required parts for lifting the an-
ticipated loads.

A| CAUTION

Never use less than the number of parts called for by

the load rating chart. The minimum required - number
of parts is determined by referring to the load rating
chart.

This machine incorporates a “Quick Reeving” boom
head and block which do not require removal of the
wedge and socket from the rope in order to change
the reeving. Removal of two pins in the boom head
and three in the hook block will allow the wedge and
socket to pass through.

A| CAUTION

NOTE: If a socket is changed or replaced, or if you are
changing hook block weights, it is IMPORTANT to
use the correct socket.

SPOOLING WIRE ROPE ON DRUMS

Care must be exercised when installing wire rope on
the winch drum. Improper spooling can. result in rope
damage through crushing, kinking, dog- legs, abrasion
and cutting. Poorly installed wire rope will also ad-
versely affect the operating characteristics of the ma-
chine by causing uneven application of force and
motion. This, in turn, can cause premature fatiguing
and failure of the rope.

Thoroughly inspect and clean the winch before pro-
ceeding with the installation. Check the lagging and
drum flanges for cracks, breaks and excessive wear.
Deformed or outsized drum and excessive undercut-
ting at the base of the flange also indicate that repair or
replacement of the drum is necessary.

Check the bearings for excessive wear and play.
After correcting any defects revealed by the inspection
and determining that the winch is in good operating
condition, spool the wire rope as follows:

Mount the cable shipping reel vertically on jacks or a
suitable supporting structure, with a pipe or bar
through the reel center. The cable should be drawn
from the top of the reel, as shown, in order to avoid re-
verse bending as it is spooled onto the

If cable is wound from the storage reel onto the drum,
the reel should be rotated in the same direction as the
hoist.

Apply braking force to the reel flange in order to pre-
vent overrun as the rope is being drawn off. Loops
formed by overrun can cause kinks and doglegs in the
rope, resulting in damage and premature rope failure.
A timber or block forced against the shipping reel
flange can be used to provide the required braking
force.
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WIRE ROPE AND REEVING

MAINTENANCE All wire ropes in active service should
be inspected DAILY along with spooling, sheaves,
wedge sockets, and any other wire rope fittings for
damage. Once WEEKLY a through wire rope inspec-
tion should be made by a competent inspector. A
record should be kept of the inspections on 4-5.

Refer to Wire Rope Users Manual, section 9 and ANSI
Standard B30.5 for guidelines covering the inspection,
maintenance, repair, and replacement of wire rope.
Worn, kinked, birdcaged, fatigued or otherwise dam-
aged wire rope must be removed immediately. Wire
rope when properly installed, lubricated and employed,
will give many hours of satisfactory use. Whereas, a
new piece of wire rope can be immediately ruined if
misused.

CRUSHED ROPE
REMOVE AT ONCE!

KINKED ROPE
REMOVE AT ONCE)

BIRD CAGING
REMOVE AT ONCE!

Replace or repair any items found to be in unsatisfacto-
ry condition.

In addition to damage such as kinking, crushing and
broken wires, factors such as corrosion, abrasion, pit-
ting, peening and scrubbing of the outside wires, reduc-
tion of rope diameter, the condition of other components
and proper lubrication are considered. Refer to page 4-
26 for wire rope lubricating procedures.

Before installing a new or replacement rope, make cer-
tain the rope to be used is the proper type and size. The
wrong rope will not function properly and may even be
dangerous.

WIRE ROPE SPECIFICATIONS

MAIN WINCH

STD. - 3/4” 6X19 OR 6X37 IPS IWRC
PREFORMED RIGHT REG. LAY WIRE ROPE
WEIGHT 1.04 LBS/FT
MINIMUM BREAKING STRENGTH - 25.6 TONS

OPT. - 3/4” ROTATION RESISTANT
34 X7 COMPACTED STRAND, GRADE 2160
WEIGHT 1.24 LBS/FT
MINIMUM BREAKING STRENGTH - 34.5 TONS

AUXILIARY WINCH

STD. - 3/4” 6X19 OR 6X37 IPS IWRC
PREFORMED RIGHT REG. LAY WIRE ROPE
WEIGHT 1.04 LBS/FT
MINIMUM BREAKING STRENGTH - 25.6 TONS

OPT. - 3/4” ROTATION RESISTANT
34 X7 COMPACTED STRAND, GRADE 2160
WEIGHT 1.24 LBS/FT
MINIMUM BREAKING STRENGTH - 34.5 TONS

A| CAUTION

Terex permits the use of rotation resistant wire rope,
other types are not approved. When this rope is used
the working load shall not exceed 1/5th (20%) of the rat-
ed breaking strength. The retirement criteria shall be as
follows: two broken wires in six rope diameters or four
broken wires in thirty rope diameters.
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Install cable on the winch drum in accordance with the
following procedure. NOTE: If the wedge does not seat properly in the slot,
carefully tap the top of the wedge with a mallet.
1.Position the cable over the boom tip sheave and
route back to the winch drum.

2.Position the winch drum with the cable anchor slot on
3.Insert cable through slot and position around the ca-
ble wedge.

4.Position the anchor wedge in the drum slot; pull firm-
ly on the free end of the cable to secure the wedge.

5.Slowly rotate the drum, ensuring the first layer of ca-
ble is evenly wound on the drum.

6.Install the remainder of the cable, as applicable.
The end of the cable should be even with the bottom of
the anchor wedge.

WINCH DRUM WEDGES

WHERE USED PART NUMBER
MAIN WINCH 216529
AUXILIARY WINCH 216529

CABLE SOCKETS AND WEDGES

WHERE USED PART NUMBER

3/4” CABLE SOCKET & WEDGE 1234-44

3/4” SOCKET WEDGE
218534
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A| CAUTION

The wrong cable wedge could permit the wire rope to
work lose and detach itself from the drum; possibly
causing property damage or personal injury.

Tension the wire rope by braking the shipping reel and
slowly operate the winch in the raise mode to wind the
cable onto the winch drum. As the spooling proceeds,
make sure the adjacent turns are tight against one an-
other. A lead or brass hammer may be used to tap the
rope over against preceding turns. Tight winding on the
drum is absolutely essential.

A| CAUTION

Never use a steel hammer or pry bar to move the rope
over on the drum. These tools can easily damage the
rope.

After the rope is wound onto the winch drum, reeve the
cable as desired.

A| CAUTION

Use only factory supplied sockets, wedges and pins of
the proper size; make no substitutions.

Follow the procedure below when installing wedge
type sockets on wire rope. Be certain the correct sock-
et and wedge are used.

1. Lead the rope through the socket, form a large loop
and draw the rope end back through the socket. A
length of rope equal to at least one rope lay should
be drawn back through.

2. Insert the wedge and allow the rope strands to adjust
around it.

FREE END

WORKING END

3. Seat the wedge and loop just tightly enough to allow
handling by attaching the socket to a strong support
and engaging the winch to take a strain on the rope.

. Final seating of the wedge is accomplished by mak-
ing lifts of gradually increasing loads. avoid imposing
shock loads on the rope until the wedge is firmly in
place.

. After the wedge has been firmly seated, a short
length (6 inches) of the cable should be secured to
the free end of the wire rope to act as a stop as
shown. DO NOT clamp the free end to the load sup-
porting end as this will weaken the rope.
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CRANE BOOM

WEEKLY:

STRUCTURAL MEMBERS AND WELDS Visually in-
spect all structural members and welds including (but
not limited to) the extended boom for straightness, roll-
er (or pad) adjustment, and cracks. Pay special atten-
tion to the longitudinal welds joining the top, side and
bottom plates. Check the welds attaching the jib ears
to the boom head and the welds attaching the boom
head to the tip section. Inspect the cylinder attaching
supports and the boom pivot area.

On the superstructure, inspect the superstructure as
well as the welds on the hoist cylinder supports and the
welds between the bottom mounting plate and the ver-
tical plates. This is especially important if the machine
is being used extensively in clamshell, pile driving,
concrete pouring, headache ball, or other high duty cy-
cle applications.

On the carrier, inspect the swing bearing weld band
and supporting header welds. Check the outrigger at-
taching welds, outrigger box ends at the collar, jack
cylinder mounting tube, and the beam welds.

BOOM Visually inspect all boom sections a minimum
of weekly or every fifty (50) hours, whichever occurs
first. Preparatory to making the inspection, set the out-
riggers and rotate the upper to an area where the
boom can be fully lowered and extended.

With the boom fully lowered and extended, visually in-
spect the sides, top and bottom of each section for any
unusual deformation, scrubbing, wear, or cracking in
either the plates or welds, particularly the fillet welds
along the bottom edge of the side plates of the tele-
scoping sections. In addition, note any missing or illeg-
ible indicator mark decals on the telescoping sections.

A WARNING

If any cracks in either fillet welds or plates are noted,
the particular component must be replaced before any
further crane operations are performed. This is neces-
sary to maintain the structural strength of the boom
and prevent possible catastrophic failure resulting in
injury or property damage.

Field repair of boom sections is NOT recommended
because distortion may be introduced and original
structural strength not restored.

Boom extension indicator decals are extremely impor-
tant and must be maintained in place at all times.
Boom section failures can occur due to overstressing
within rated capacities if the sections are not equally
extended within one indicator mark difference between
the telescoping sections.

NOTE: Sections are equalized byfully extending or ful-
ly retracting the boom. When the boom reaches either
full extension or retraction continuing to hold the tele-
scope lever in the extended or retracted position will al-
low the boom sections to be proportioned equally.

If any indicator decals are missing or illegible (either tri-
angle markers or boom length numbers), order the ap-
plicable items through your distributor and apply them
using the dimensions given on the following page.
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AIR DRYER

Desiccant cartridge life will vary depending on operating conditions, speeds, loads, air usage and compressor con-
dition. It is recommended that the desiccant cartridge be replaced approximately every 2 years. If system perfor-
mance is reduced, desiccant cartridge replacement is necessary. It is also recommended that the desiccant
cartridge be replaced if the compressor has been rebuilt.

SLIDER PADS

The front bottom slider pad should be checked daily for wear. The remainder of the slider pads should be checked
monthly for wear.

\ Chamfer

All the slider pads contain a chamfer on the wearing surface. When this chamfer is worn off, the slider pad must be
replaced.

With boom extended brush grease on areas of boom where wear pads contact is evident. he inside of the top plate
of all sections except the tip section also require grease. This can be applied through the holes in the side plates
and “piled” on top of the next section out just in front of the top rear pads on that section so that extending the boom
to the next hole smears the grease onto the inside of the top plate. Remember to do both sides.

Grease intervals vary and should be more frequent if noise or jerking of the boom is evident.
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Asthe operator, itisyour responsibility to detect any unusual,
sounds, odors, or other signs of abnormal performance that
could indicate trouble ahead.

By detecting any problemsin their early stages, you can save
yourself unnecessary downtime and your employer a lot of
money! Therefore, it is also your responsibility to use good
judgment in detecting failures in quickly and repairing them.
If you don't, one failure can lead to another.

Before attempting to make an adjustment yourself, ask your-
self if you have the RIGHT TOOLS, IF you have the PROP-
ER TEST EQUIPMENT and IF you can accurately
DIAGNOSE the cause of the problem.

If you can’t answer YES to all three questions, rely on your
Distributor Serviceman. He has the right tools, testing equip-
ment and service knowledge to pin-point the problem in min-
utes instead of the hours consumed in hit-or-miss methods.
TIME ISMONEY! He will saveit for you.

If you decide to attempt an adjustment yourself, follow alog-
ical TROUBLE SHOOTING PROCEDURE. Don't simply
replace parts until the trouble is found.

GENERAL

PROCEDURE

1- KNOW THE SYSTEM Study this manual and learn
what makes the machine “tick”, how it should behave, sound
and smell.

2 - OPERATE THE MACHINE Test operate all machine
functions. Note all abnormal sounds, odors and movements.
Always proceed in the most logical order to determine the
cause.

3-INSPECT THE MACHINE Look for leaks, listen for the
source of abnormal sounds, detect the origin of unusual
odors. Check the condition of the oil and filters.

4 - LIST THE POSSIBLE CAUSES Use your best judg-
ment in listing all possible causes of the failure.

5-REACH A CONCLUSION Review your list of possible
causes and decide which are the most likely to cause the fail-
ure. Consider the most obvious first.

6- TEST YOUR CONCLUSION Test your conclusions, in
order of obviousness, until the source of the failure is found.
The machine can then be repaired at minimal cost and down-
time. Make the repair. Recheck to ensure that nothing has
been overlooked, functionally test the repaired part in the
system.

7 - REVIEW MAINTENANCE PROCEDURES Prevent
recurrences of all premature failures by regularly checking
the filters, temperature, adjust- ments and lubrication. Make
daily inspections.

NOTE: Your safety and that of othersis always the number
one consideration when working around cranes. Safety is a
matter of thoroughly understanding the job to be done and
the application of good common sense. It is not just a matter
of “do’s’ and “don’'ts’ . Stay clear of all moving parts.
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HYDRAULICS- GENERAL

Before any troubleshooting is attempted, become fully ac-
quainted with the following two (2) basic fundamental facts
of ahydraulic system:

1 - SPEED The speed of a hydraulic function is directly re-
lated to the system flow. A reduction in speed of acylinder or
motor is caused by an insufficient quantity of oil being deliv-
ered to the component.

2- POWER The power or force of ahydraulic functionisre-
lated to pressure.

If an understanding of the differences between speed and
power of a hydraulic system is under- stood correctly, then
accurate troubleshooting can be accomplished in a minimum
amount of time.

A[ WARNING

NEVER resort to increasing the valve relief pressure in
an attempt to cure theills of the system. Fully diagnose
the problem.

Hydraulic components are precision unitsand their continued
smooth operation depends on proper care. Therefore, do not
neglect hydraulic systems. Keep them clean and change the
oil and oil filter at established intervals.

If, in spite of these precautions, improper opera- tion does oc-
cur, the cause can generally be traced to one of the following:

1. Use of the wrong viscosity or type of oil.
2. Insufficient fluid in the system.

3. Presence of air in the system.

4. Mechanical damage or structural failure.
5. Internal or external leakage.

6. Dirt, decomposed packing, water, sludge, rust, etc., in the
system.

7. Improper adjustments.
8. Oil cooler plugged, dirty or leaking.

Whenever hydraulic, fuel, lubricating il lines, or air linesare
to be disconnected, clean the adjacent areaaswell asthe point
of disconnect. As soon disconnected, cap, plug or tape each
line or opening to prevent the entry of foreign material. The
same recommendationsfor cleaning and covering apply when
access covers or inspection plates are removed.

Clean and inspect al parts. Be sure all passages and holes are
open. Cover al parts to keep them clean. Be sure parts are
clean when they are installed. Leave new parts in their con-
tainers until ready for assembly.

Clean the preservative compound from all machined surfaces
of new parts before installing them.
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OPERATOR - CONTROLS

NO MOVEMENT OF THE FUNCTION

Check to see that valve spool actuates when control is oper-
ated.

If spool shifts, refer to sections on 1) Relief Valve Trouble-
shooting; 2) Motor, Cylinder or Winch Troubleshooting ac-
cording to circuit being checked; 3) Pump Troubleshooting;
4) Control Valve Troubleshooting.

WITH THE ELECTRICALLY CONTROLLED VALVES
on the outriggers, three (3) spools must be checked.

Thediverter valve should be checked by using atest gauge on
the test port and activating the outrigger controls. If pressure
(2500 psi) isindicated, the spool is shifting.

Check the outrigger extend-retract and function valves by
pushing the. pinsin prior to activating the functions. Check to
see if the appropriate pin has been pushed back out as the
functions are activated. If they have, the spools are shifting.

If the spools do not al shift, check the electrical connections.
Freguently ground connection are a problem.

If no electrical power is present at the valve, check the elec-
trical wiring and correct the fault. Most controls require a
minimum of 10 volts.

If power ispresent, repair or replace the solenoid or valve sec-
tion which is not shifting.

If the spools shift, see page 5-19, “Outrigger Cir- cuit”.
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AXLES

RAPID OR UNEVEN TIRE WEAR

CAUSE REMEDY
[NCOITECE tOB-SEHING....cveeereieeie et e Check and reset toe-in if necessary.
Improper tire INFIatiON .........coeiiieee e Inflate to proper pressure.

HARD STEERING
CAUSE REMEDY

Inadequate or improper lubrication of knuckle pins..........c.ccoceveeeene. Consult lubrication chart for proper lubricant,
lubrication intervalsand procedures.

OVENOBAEA AXIE ... Reduce load.
RAPID WEAR OF TIE ROD ENDS
CAUSE REMEDY

Inadequate or improper IUbFCation.........ccooereerererere e Consult lubrication chart for proper lubricant,
lubrication intervals and procedures.

Severely contaminative environment ...........cccooeerereneneneseeseeee e Clean and lubricate more often.

RT700 Series Page5-4 Issued: August 2003



TROUBLESHOOTING

AXLES

BENT OR BROKEN TIE ROD, STEERING ARM,
TIE ROD ARM, OR BALL STUD

CAUSE REMEDY

EXCessive pOWer StEErNG PreSSUE. .......ccoceererereeriesieseeseeseeseeseeesesnens Check steering pump relief setting, check steering
system relief setting; adjust asrequired.

HEAVILY WORN STEERING ARM
BALL STUD

CAUSE REMEDY

Inadequate or improper IUbFCation..........cccovriererenere e Consult lubrication chart for proper lubricant,
lubrication intervalsand procedures.

EXCESSIVE WEAR OF KNUCKLE PINS
AND BUSHINGS

CAUSE REMEDY

Inadequate or improper IUbFCation.........ccooereerererere e Consult lubrication chart for proper lubricant,
lubrication intervals and procedures. I ncrease lubri-
cation frequency when operating in extrem condi-
tions.
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STEERING CIRCUIT

Most steering problems can be corrected if the problem is properly defined. The entire steering system should be evaluated be-
fore removing any components. The steering control unit is generally not the cause of most steering problems. The following
isalist of steering problems along with possible causes and suggested corrections.

SLOW STEERING, HARD STEERING, OR LOSS OF POWER ASSIST

- -CAUSE- -REMEDY -
Worn or malfunctioning PUMP ........ceeeiierieere e eaeas Replace pump.
Stuck FlOw divider PISEON ........coiiiiiieeee e e Replace flow divider.

Malfunctioning relief valve allowing the system

pressure to be less than SPecified ... Replace the relief valve.
OVerloaded StEEN XIE.......ciueireeiirieireee s Reduce load.

Leaking or kinked load sensing Signal 1iNe.........ccoiiiiiieneinn e Correct.

Malfunctioning Priority VAIVE..........c.. v e Check spring and sticking piston.

Check damping orifices in both ends
of main bore.

Check adjustment See page 5-6.
Check system pressure at SCU inlet
for proper system pressure. If not
correct replace priority valve relief
cartridge.

WANDER
VEHICLE WILL NOT STAY IN A STRAIGHT LINE

-CAUSE- -REMEDY -

Air in the system due to low level of ail,

cavitating pump, leaky fitting, pinched hose, €tc.........cccccooiriniiiniie e Correct.

Worn mechaniCal [INKage..........co.oouiiiieieiee e e Repair or replace.

Bending of linkage or cylinder rod ............ccooieieiineneieeeeee s Repair or replace.

L 00SE CYlINAEN PISEON ...ttt e Repair or replace.

Severe wear in Steering CONtrol UNIT.........cccoieiirirere e e Replace the steering control unit.
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DRIFT
VEHICLE VEERSSLOWLY IN ONE DIRECTION

-CAUSE- -REMEDY -
Leaking CYlINAEr SEAIS.......oiiiiee et Reseal cylinders.
Worn or damaged Steering lINKagE.........cooereriereieeeeeeee e Replace linkage and align front end.
SLIP

A SLOW MOVEMENT OFSTEERING WHEEL FAILSTO
CAUSE ANY MOVEMENT OF STEERED WHEELS

-CAUSE- -CAUSE-

L eakage of cylinder piston seals or accessory

valve between cylinder [iNES OF POIS.......ccoceiiiereninieie et e Replace seals or accessory valve.
Worn steering control UNit MELEN ..........ooeirireie e Replace steering control unit.

TEMPORARY HARD STEERING OR HANG-UP
-CAUSE- -REMEDY -

Thermal SNOCK™ ..o e Check unit for proper operation and
cause of thermal shock.

ERRATIC STEERING
-CAUSE- -REMEDY -
Air in system due to low level of oil,
cavitating pump, leaky fitting, pinched hose, €tc.........ccccceoiriniiiinene e Correct condition and add fluid.
L 00SE CYlINAEr PISEON ...ttt Replace cylinder.
Thermal shoCK damage™ ..o e Replace steering control unit.
Sticking fIow CONrol SPOO ........ooviiiirieeieeeere e e Replace flow control valve.

“SPONGY” OR SOFT STEERING
-CAUSE- -REMEDY -

Air in hydraulic system. Most likely air
trapped in CyliNAErS OF lINES.......ccooi it Bleed air out of system.

LOW FIUIA TEVED ...ttt et s saee s Add fluid and check for leaks.
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TROUBLESHOOTING

FREE WHEELING
STEERING WHEEL TURNSFREELY WITH NO FEELING OF
PRESSURE AND NO ACTION ON STEERED WHEELS

-CAUSE- -REMEDY -
Steering column upper shaft isloose or damaged...........ccoceveeeeerienienene e Tighten steering wheel nut.

Lower splines of column may be disengaged
Lo o] 0110 o OSSR Repair or replace column.

Steering control unit meter has alack of ail.

This can happen on start-up, after repair, or

[0NQ PEFIOAS Of NON USE ...t e Usually starting engine will cure
problem. If not, stop engine, discon
nect steer pump outlet hose and
pour in hydraulic oil to prime pump.

No flow to steering unit can becaused by:

L LOW FIUI TEVEL ... s Add fluid and check for leaks.
2. RUPLUFEA NOSE......c.eeeeeeeie ettt s eaeas Replace hose.

3. Internal steering control unit damage

due to thermal SHOCK® ..o e Replace the unit.

FREE WHEELING STEERING
WHEEL TURNSWITH SLIGHT RESISTANCE BUT
RESULTSINLITTLE OR NO STEERED WHEEL ACTION

-CAUSE- -REMEDY -

Piston SEal DIOWN OUL..........ccuviiieie ittt sba e e s ree e snae s s saes Determine cause. Correct and
replace seal.

EXCESSIVE FREE PLAY AT STEERING WHEEL

-CAUSE- -REMEDY -

L oose steering wheel nut. Steering column
shaft worn or damaged. There should be very little

freeplay inthe unit itSelf.... ... e Repair or replace steering wheel con-
nection or column.

EXCESSIVE FREE PLAY AT STEERED WHEELS

-CAUSE- REMEDY -

Broken or worn linkage between cylinder and

SEEErEA WHEEIS ...t e Check for loose fitting bearings and
anchor pointsin steering linkage
between cylinder and steered wheels.

Leaky CyliNGEr SEAIS.......cii e e Replace cylinder seals.
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TROUBLESHOOTING

BINDING OR POOR CENTERING OF STEERING WHEEL
-CAUSE- -REMEDY -

Binding or misalignment in steering column
or splined iNPUE CONNECEION ........oiviiieieeieeee et e Align column pilot and spline to
steering control unit.

High back pressurein tank line can cause

slow return to center. Should Not exceed 300 PSi......coveeeererereniererieseeseeeeseeeeaens Check circuit return line for block-
age.

Large particles can cause binding between

the SPOOI N SIEEVE.......oeieee e e Clean unit and filter oil. If another
component has failed, generating
contaminents, flush system while
bypassing steering control unit.

STEERING UNIT LOCKSUP

-CAUSE- -REMEDY -
Large particles in Meter SECHON .......ccoiriiiiisesie e Clean the unit.
Insufficient hydraulic power (units over 15 in3) ..................................................... Check hydraulic power supply.
Severe wear and/or BroKen PiN.........c.oocoerre e e Replace the unit.
Thermal SNOCKY ...ttt eneas Replace the unit.

STEERING WHEEL OSCILLATESOR TURNSBY ITSELF

-CAUSE- -REMEDY -
Parts assembled wrong. Steering unit improperly timed..........cccooiviienencieene. Correct timing.
Lines connected t0 WIONG POIS .......coceerererierierie e seeseeesee e ssesee e seesee e seeseesesneenes Reconnect lines correctly.
Leaking seal inrotary manifold ... Reseal.

STEERED WHEELSTURN IN WRONG DIRECTION
WHEN OPERATOR ACTIVATES STEERING WHEEL

-CAUSE- -REMEDY -

Lines connected to wrong Cylinder POrtS ........ccoeiieenenereereeeeee e Reconnect lines correctly.

3-way steering valve malfunCtioning ..........c.ccoceeerererenene e See “Operator Controls’.

Cab facing toward rear reVErSES FESPONSE ......ccuerueruereereerieseereeeesessesseseeseeseesessesseens Be alert when operating with cab
over rear.

STEERING WHEEL KICKSAT START OF STEERING
-CAUSE- -REMEDY -

No inlet check valve on steering control UNit............ooeoeieiennenie e Install acheck valve.
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TROUBLESHOOTING

ALTERNATOR

OPERATION NOISY

CAUSE REMEDY
WOrN OF dry DEAMNNGS. ....coeiueeeerieieeeee et Replace worn bearings.
Alternator MouNting l00SE. ........coeiiiieeeieeeeeeere et Tighten alternator mounting.
Bl IO0SE..... et e Replace worn belt or tighten loose belt.
Brush holders out of alignment ..........cccooeiniiiine e Replace brush holders.
Brushes not seated Properly ..o Reseat or replace brushes.
Armature UnbalanCed ..o Replace armature.
Commutator OUE-OF-FOUNG ........cccouieriiiniiieieee e Dress commutator.
L OOSE WINAINGS -.cveeeitieieiieeiesieie sttt st Replace defective windings.
Armature rubbing ..o Replace bearings.

EXCESSIVELY HIGH ALTERNATOR ELECTRICAL OUTPUT

CAUSE REMEDY
Alternator regulator out of adjustment ............ccoceverii s, Replace regulator.
Field 1eads ShOrted. ... oo s Replace or repair alternator.
Alternator regulator ShOrted ...........cooeeeeereeiere e Replace regulator.

ALTERNATOR MECHANICALLY INOPERATIVE

CAUSE REMEDY
Bl IO0SE..... et Tighten belt.
Armature shaft Sheared..........ooe e Replace or repair alternator.
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TROUBLESHOOTING

LOW OR NO ALTERNATOR ELECTRICAL OUPUT

CAUSE REMEDY
Field COll OPEN ..o e Replace or repair alternator.
Brushes dirty, worn, pitted, or burned...........ccocooeiiiiieneneneceeee Replace or repair alternator.
Alternator regulator defeCtiVe .........ooeviiiieieeeeee e Replace regulator.

Alternator to regulator field leads
OPEN OF CONNECLIONS IO0SE ......vevvieiieie ettt e Tighten connections or replacefield leads.

ALTERNATOR OVERHEATS

CAUSE REMEDY
Loose or worn belt or pulley ... Adjust belt, or replace worn belt or pulleys.
MISAHIGNMENT......eeiee e s Inspect mounting brackets and tension adjusting
arm for looseness. Tighten or replace parts as
required.
STARTER

STARTER INOPERATIVE

CAUSE REMEDY
(00014 4101 2210 o 1 4 200N USSR Clean commutator.
BIUSNES WOIN ...t s Replace brushes.
Starter relay malfunCtioning..........cooeeeorirenieiere e Repair or replacerelay.
Pinion spring broken or Weak............coerereienene e Replace or repair starter.
Frame housing defeCtiVe ..........ooi i Replace or repair starter.
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TROUBLESHOOTING

BRAKES

INSUFFICENT BRAKE ACTION

CAUSE REMEDY
WOrN brake lININGS......cccooereeeieresiee et Replace brake pads.
Blocked, bent, or broken tubing or hoSe .........ccccooiieiiiiieie e, Remove obstructionsin line or replace faulty tubing.
Brake valve delivery pressure below normal ...........ccocooeveieieieieenne. Clean and replace worn partsif brake valveis defec-

tive, replace unit.
Insufficient parking brake valve delivery pressure.........c.ccooeveveieene. Clean and replace worn parts, or if valveis defective,
replace unit.
BRAKESRELEASE TOO SLOWLY WITH PEDAL RELEASED
CAUSE REMEDY
Weak or broken valve diaphragm return spring........c.ccoceeeveevereeeeenne. Replace brake valve.
Relay or quick-release valve exhaust

POItS ODSLIUCIE ... e Clean or replace faulty unit.

ONE BRAKE DRAGSWITH PEDAL RELEASED

CAUSE REMEDY
Brake pad Binding ........cccooeiiiiiiiieee e Remove pad, clean and lubricate
Weak or broken brake shoe return Springs..........c.ccooeeeeveveeneneseecenenne. Replace faulty spring

BRAKESACT UNEVENLY OR GRAB WHEN PEDAL |S DEPRESSED

CAUSE REMEDY
Grease or Oil 0N TININGS ..o Clean linings or replacelinings or pad assemblies.
Defective brake valVe..........cocooiiiiiiiiceec e Replace faulty unit.
Brakes need relining.......c.ccoeoee e Replace brake pads.
Brake chamber diaphragm 1€aking..........ccccevrerineninnenese e Tighten all fittings; if caused by broken or faulty

unit, replace the unit.
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TROUBLESHOOTING

PARKING BRAKE

PARKING BRAKE WON'T APPLY

CAUSE REMEDY
Restricted hoSe OF tUDE........coiiiieiiee e e Removerestriction or replace.
Defective relay ValVe. ..o Repair or replace.
Defective spring brake ValVe...........ccoooiviiiieieieene e Repair or replace.
Defective CoNtrol ValVe ... Repair or replace.

PARKING BRAKESWON'T RELEASE

CAUSE REMEDY
Insufficient SyStem @ir PrESSUIE..........ccuereereeierere e AIIQW engineto run to increase pressure to above 70
p.s..
Restricted hoSe OF tUDE........coiiiieiiee e e Removerestriction or replace.
Insufficient hold off PreSSUre ..o Check for system (or excessive valve) leaks.
Leaking brake actuator diaphragm..........ccccevieeiinine i Replace brake actuator (spring pot).
Defective relay ValVe. ..o s Repair or replacerelay valve.
Defective spring brake ValVe..........ccoooiiiiiieieneene e Repair or replace spring brake valve.
Defective CoNtrol ValVe .........oooe e Repair or replace control valve.

AIR PRESSURE

INADEQUATE AIR PRESSURE

CAUSE REMEDY
L@aKS IN SYSLEIM ...ttt Repair leaks.
FrOZEN TINES ..ottt Thaw out lines.
DefeCtiVe COMPIESSON ......ciueiuieiieierteeeeie et se e s enes Inspect for sticking unloader valve, replace if neces-
sary.
RESENVOIT [€3KING. ... cveeeeriiieieie e Replace.
Tank to compressor supply line damaged..........cccooveereieneneieneenane Replace.
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TROUBLESHOOTING

SWING CIRCUIT

SWING COMPLETELY INOPERATIVE

CAUSE REMEDY
Mechanical swing lock applied, if equipped........cccooevrinineie e, Disengage the swing lock.
Swing brake applied ..o Disengage the swing brake.
Spring brake stuck in applied poSition ... Disassemble swing brake and free-up unit.
Swing valve main relief valve stuck in open position............cccccceeeeee. See section on “ Relief Valves'.
Swing motor leaks excessively internally ... iencicinene See section of “Fluid Motor”.

Mechanical fault in swing reducer

gear boX Or SWIiNg DEAMNG ......ccovierereiereeee e e Repair swing reducer or replace swing bearing.
Hose plugged or liner collapsed...........cooeviieieneienene e Replace hose.

Rotary manifold leaking internally .........cocoooeoeneinininnee e, Reseal rotary manifold.

SWING PUMP FAUILY ..o e See section on “ Pumps”.

SWING MOTION SLUGGISH

CAUSE REMEDY
Main relief valve stuck in open position ............ccoceeveveneneneneceeenne. Replace.
Faulty SWING PUMP ...cveiiieeeieeeeee et s Repair or replace swing pump.
Swing motor leaks excessively, internally .........cccocoeieneneicieieeennns Replace or reseal motor.
Excessive |eakage around swing control valve spool ...........ccccceeeeee. Replace or replace control valve.

SWING MOTION ERRATIC

CAUSE REMEDY
Brake not releasing completely ... Check operation of swing brake and/or swing lock.
Low hydraulic Oil [EVE]l ........ccoiee e Add oil asrequired.
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TROUBLESHOOTING

SWING MOTION ERRATIC (CONTINUED)

CAUSE REMEDY
Swing bearing not [ubricated properly ... Lubricate swing bearing.
Main relief malfunctioning...........ccocoeirennince e See section on “ Relief Valves'.

BOOM HOIST CIRCUIT

BOOM DRIFTSDOWN

CAUSE REMEDY
Hold valve not seating properly ... Replace hold valve.
Hoist cylinder DY-passing........ccccoeeeeerenenereeeeeeese e e See section on “Cylinder L eakage”.

BOOM HOIST ONLY - INOPERATIVE OR ERRATIC

CAUSE REMEDY
Boom Will drift dOWN ........ccooiiiiiieeee e Repair or replace hold valve.
BOOM WON't TOWE ...ttt e Repair, replace, or backflush hold valve.
Boom hoist cylinder binding ..........ccooeoeiinirenereeee e Repair or replace.
[0z o SR (ol o (== USRS Consult capacity chart, check RCI.
Piston packings damaged ..........ccooereiiiininee e Replace packings.
LOW Ol TEVEL ... e Add oil asrequired.
Hose plugged or liner collapsed...........cooiveieieneiennee e Replace hose.
AT TN CYIINAEE e Bleed cylinder.

BOOM DROPSSLIGHTLY ASRAISE CONTROL ISRELEASED
CAUSE REMEDY
AT TN CYIINAEE e Bleed cylinder.

Boom hoist hold valve free flow check
NOt SEALING PrOPEITY ...ttt e Replace hold valve.
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TROUBLESHOOTING

BOOM HOIST AND TELESCOPE INOPERATIVE OR ERRATIC

CAUSE REMEDY
Pump disconnect NOt eNgaged .........coevererererereeeeere e Engage pump disconnect.
Main relief valve malfunctioning..........cocooeoereneininineee e See section on “ Relief Valves'.
LOW Ol TEVEL ... e Add oil asrequired.
Rotary manifold leaking internally .........ccocoooeieirininininee e, Reset rotary manifold.
Tandem puMP faUILY ....cocooiiiiiiee e See section on “ Pumps”.

BOOM TELESCOPE CIRCUIT

TELESCOPE FUNCTION ONLY - WILL NOT OPERATE

CAUSE REMEDY

(070 B (o lo X0 = FO USSR Tilt boom pedal only halfway forward, not all the

way forward (“high speed”) .

boom length beforelifting load.

Both port relief valves StiCking .........ccooeeeerinieiinese e See section on “ Relief Valves'.

Hose plugged or liner collapsed...........cooiiiieieneieneneee e Replace hose.

BOOM EXTENSION JERKY OR ERRATIC

Reduce load or set

CAUSE REMEDY
Inadequate grease on boom pad SUFfaCeS.........ccoeerererenenesee e L ubricate boom wher e pads contact boom.
Wear pads damaged ........ccoeieiireie e Replace wear pads.
Wear pads shimmed to boom too tight............ccocoreiiiiienineneeee, Reshim wear pads.
Faulty counter balance ValVe...........cooiiiriieiereeenee e Replace counter balance valve.
L 00SE ChaiN SYSEEM ...t e Adjust chainsasrequired.
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TROUBLESHOOTING

TELESCOPE CYLINDER EXTENDSBUT WILL NOT RETRACT

CAUSE REMEDY
Port relief valve Sticking ... See section on “ Relief Valves'.
Hold valve malfunctioning...........ccocoeoroeeninenece e Repair or replace.
Internal leakage in CyliNer ..........ooooeiiieii e See section on “Cylinder L eakage”.
Extend valve malfunctioning ..........coccoereneneinicnie e Repair or replace.

BOOM SECTIONSRETRACT UNDER LOAD

CAUSE REMEDY
“O" ring around hold valve damaged...........ccccooreriienieneniieeeeees Replace“ O” rings.
Hold valve not seating properly ... Repair or replace.
Telescope cylinder by-passing .........ccoeoerereinereneses e See section on “Cylinder L eakage”.

WINCH CIRCUIT

WINCH WILL NOT DEVELOP MAXIMUM LINE PULL

CAUSE REMEDY
Main relief valveis set t00 IOW ........ccooeiririncecere e Readjust the main relief.
Main relief valveis StiCKING .......coooeieieiere e See section on “ Relief Valves'.
Winch motor worn excessively or damaged ..........ccccoceeereneveneienenne. See section on “Fluid Motor”.
Tandem pump worn excessively or damaged ..........cooeverereneeneeeenenne. See section on “ Pumps”.
Rotary manifold leaking internally .........ccocooeieieinininee e, Reseal rotary manifold.
LOW Ol TEVEL ... e Add oil asrequired.
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TROUBLESHOOTING

WINCH WILL LOWER BUT WILL NOT RAISE

CAUSE REMEDY
The sprag clutch is assembled backwards............ccooeoiiiiinincieiecnn, Be certain that the winch is assembled properly.
Insufficient parts of line for the load being lifted...........coccoceiiieinene. See thereeving diagram on the capacity chart.

WINCH WILL RAISE BUT WILL NOT LOWER

CAUSE REMEDY

The winch hold valve is mounted

on the winch motor iNCOMTECHlY .......cooririiiieee e Be certain that the winch is assembled properly.

The winch hold valve spool iSStCKING ......ccocevveieniere e Repair or replace.

Thewinch brake isnot rel@asing.........ccccooeoeeereriene s Be certain that the brakereleaselineisopen. If nec-
essary, disassemble and inspect the brake compo-
nents.

Winch brake piston “O” ring damaged .........cccoceveerenenenienene e Replace“ O” ring.

WINCH WILL NOT HOLD LOAD
(LOAD DRIFTS DOWN)

CAUSE REMEDY

System back pressure too high...........ccoeeeiciiiii e Warm oil: check for restriction in down stream flow.

The over-running sprag on the brake is broken...........c.ccocoveiiieiecnnene Inspect and replace, if necessary.

The automatic brake is not applying ........occoeeeerienienenene e Be certain that the winch brake release line is not
plugged and no foreign objects are in the brake
assembly.

The winch brake friction plates are Worn...........cccceoevvieneneneneneneenns Replacefriction plates.
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TROUBLESHOOTING

WINCH CHATTERSWHEN LOWERING

CAUSE REMEDY
The winch hold valve s set
wrong or iSMalfuNClioNiNg .......c.cooeeeieree e Check the hold valve setting. |f the winch continues

to chatter, the holding valveis sticking. Inspect it for
worn or damaged seals or contamination.

OUTRIGGER CIRCUIT

ALL OUTRIGGERSINOPERATIVE

CAUSE REMEDY
Electrical MalfunCtion ...........ccoiiiiiiinninec s See section on “ Electrical Controls’.
Outrigger relief valve malfunctioning..........c.ccooeeoeieienenenerceceeens See section on “ Relief Valves'.
Outrigger diverter valve malfunctioning..........ccccceoevovrereneneneciccenen Repair or replace.
Lineto or from steer pump
plugged or liner CollaPSed .........coe i e Clear blockage or replace hose.
LOW Ol TEVEL ... e Add oil asrequired.
Steer pump Worn or damaged...........coeverereeirieneee e See section on “ Pumps”.
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TROUBLESHOOTING

INDIVIDUAL OUTRIGGER INOPERATIVE

CAUSE REMEDY
Electrical MalfunCtion ...........ccoeiiiiiiniie s See section on “ Electrical Controls’.
Cylinder leaking iNterNally ..........ccooeiririneie e See section on “Cylinders’.
Hold valve on jack cylinder not operating ..........cccocveevereneneneciinenene Repair or replace.

Line plugged or collapsed between
outrigger valve and CYliNEr ...........coooereriie e Replace hose.

Beam wedged in extended poSition............coerereieeienienenese e Extend jack far enough to pick up end of beam and

retract. Replace slider pad block on top of outrigger
box to pick up end of beams.

OUTRIGGERSWILL NOT LIFT MACHINE

CAUSE REMEDY
Outrigger relief valve malfunctioning..........c.ccooeeoeieienenenerceceeens See section on “ Relief Valves'.
Outrigger diverter valve malfunctioning..........cccceoevoerenenenencieceenen Repair or replace.
Outrigger pump WOorn of damaged ..........ccceeeeeererenenese e See section on “ Pumps”.
Cylinder DY-Passing.......ccccceereriienene e e See section on “Cylinders’.

JACK CYLINDER DRIFTSDOWN

CAUSE REMEDY
Hold valve on top of cylinder malfunctioning ..........ccccoeeeveneieneieenne. Replace cartridge.
Thermal relief cartridge mounted in wrong end..........c.ccoceeeneienenennene Check for proper assembly.
Cylinder DY-Passing........cccceereririnere e e See section on “Cylinders’.
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TROUBLESHOOTING

PUMPS

FAILURE OF PUMP TO DELIVER FLUID

CAUSE

Pumps not engaged

Low fluid level in reservoir

Oil intake suction filter plugged.........ccoeeeieienerreee e
Air leak in suction line, preventing priming or causing
noise and irregular action of control circuit

QOil viscosity too heavy to pick up prime.

Broken pump shaft or parts broken inside pump

REMEDY
Engage pumps.
Add recommended oil and check level.

Clean filter.

Repair leaks.

Use lighter viscosity oil. Follow recommendation for
temper atur es encountered.

Contact your local distributor; if necessary, refer to
the manufacturer’s manual for the correct instruc-
tionsin pump disassembly and repair.

NO PRESSURE IN SYSTEM

CAUSE
Pumps not engaged

Pump not delivering oil for any of
the reasons listed previously

Relief valve not functioning due to:
Valve setting not high enough
Valve leaking
Spring in relief valve broken

Internal leakage in control valves or cylinders

REMEDY

Engage pumps.

Follow remedies given previously.

I ncrease pressure setting of valves.

Check seat for score marksand reseat.

Replace spring and readjust valve.

To determine location, progressively block off vari-

ous parts of circuit. When troubleislocated, repair.
(Do not block between pump and relief valve).
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TROUBLESHOOTING

NO PRESSURE IN SYSTEM (CONTINUED)

CAUSE REMEDY
Relief valve not functioning due to:
(00! o B 10T o FO PSS PTUSSRRR Warm up system. Work with oil at recommended
operating temperaturerange.
(See Operation section).

Air leak or restriction at inlet lNe........cooooeiiiii i Repair or clean.

Internal parts of pump are worn excessiVely ........cccoovveeeneneseeseeneeennes Replace pump.

PUMP MAKING NOISE

CAUSE REMEDY
Pump disconnect NOENGAgEd ..........ccuerverereereeereee e e Shut engine off and engage pump disconnect.
Partially clogged intake line, intake filter

or restricted INtaKE PIPE......c e e e Clean out intake filter screen or eliminate restric-
tion. Besuresuction lineis completely open.

Air leaks:

At pump iNtake PiPE JOINS .....oiviierereeeeeeeee et Test by pouring oil on joints while listening for
changein sound of operation. Tighten asrequired.

Air drawnin through inlet Opening.........ccoeorerieieniene e Check and add oil to reservoir if necessary.

Air bubbleS N Ol ..o Use hydraulic oil containing a foam depressant.

T0OO high Oil VISCOSITY ...cviiviiiiiiiee e Work only with oil at recommended operation tem-
perature.

Oil intake suction filter plugged.........ccoeeeieieiereeee e Clean filter.

Rag, paper, etc., pulled into suction line or puMP.......ccccceoeverereneenne. Remove.

WOrN OF BroKen Parts........cocceeie e Replace.
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TROUBLESHOOTING

EXTERNAL OIL LEAKAGE AROUND PUMP
CAUSE REMEDY

Shaft seal worn causing oil to

leak into gear drive NOUSING .......coeieeierieereee e Replace.
Loose fitting on pump intake or discharge........c.ccooeveverenerencicenen Keep all jointstight.
Damaged “O” ring seals between pump SECtions..........ccccoerereceeecnnnn Replace.
Damaged “O” rings at fittingS......cceereriniieeeeee e Replace.
EXCESSIVE WEAR
CAUSE REMEDY

Abrasive matter in the hydraulic oil
being circulated through the pump..........ccociiii e Clean suction filter and replace return filter. Drain
& flush system as necessary.

Viscosity of oil too low at working conditionsl ............cccceeereieeiennene. Check oil recommendation.

Sustained high pressure above

MaXI MUM PUMP FAEING et enas Check relief valve setting.

Air recirculation causing chatter in System .........ccccoceverereneneneeieeene. Check for air being drawn into system. Use hydrau-

lic oil with a foam depressant.

BREAKAGE OF PARTSINSIDE PUMP HOUSING

CAUSE REMEDY
Excessive pressure above maximum pump rating .........c.cceeeeeeeeeeenne. Check relief valve setting.
Seizure dueto 1ack of Oil........cooeieiieieie e Check reservoir level, oil filter and possibility of

restriction in suction line mor e often.

Solid matter being wedged in PUMP.......coorrrinee e Check suction line filter, drain and flush system as
necessary.
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TROUBLESHOOTING

CONTROL VALVES

STICKING PLUNGERS

CAUSE REMEDY
Excessively high oil temperature ............coeveieneeeininnee e See section on “Excessive Heating of Oil in System”.
(D1 T o1 USSR Changeqil. Clean system.
FittingS 00 tIgNT ... s Check torque.
Valve warped from mMOUNtiNG ........ccocevererereieeeesee e L oosen valve mounting bolts and check.
Excessively high flow in ValVe..........cooooiciiiee e Check to see if hoses from pump are not crossed or
reversed.
Plunger damaged .........coeieiiree e e Replace valve.
Return spring damaged...........ccoceeiiiinereneeeeee e e Replace faulty parts.
Spring or detent cap BiNAING .........cooeiiiireieiee e L oosen cap, re-center and re-tighten.
Valve not at thermal equilibrium ..., L et system warm up.

LEAKING SEALS

CAUSE REMEDY
Paint 0N OF UNAEr SEaAl .......c.ooeeirieiieereere s Remove and clean.
EXCeSSIVE DaCK PreSSUre..... ..o e Open or enlargelineto reservair.
Dirt UNEr SRl .....ceeuieiiirieeieee s Remove and clean.
ool g= o o] 11 gl = USSR Replace valve.
L 00SE Sl PIAES... .ot Clean and tighten.
CUt OF SCOMEA SBA ..ot e Replace faulty parts.

LOAD DROPSWHEN CONTROL MOVED FROM NEUTRAL

CAUSE REMEDY
Dirt in CheCk VAV ..o Disassemble and clean.
Scored check valve poppet OF SEat ........ccooeverieere e Replace poppet or lap poppet to seat.
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TROUBLESHOOTING

POOR HYDRAULIC SYSTEM PERFORMANCE OR FAILURE

CAUSE REMEDY
Dirt inrelief ValVe ..o Disassemble and clean.
Relief valve defeCtiVe........ociriiicirccc s See section on “ Relief Valves’.
L 0A tO0 NBAVY ... e e Check line pressure.
Internal ValVe Crack ... Replace valve.
Plunger not at full StroKe..........ooeieiiieee e Check movement of spool.
RELIEF VALVES

CAN'T GET PRESSURE

CAUSE REMEDY

Poppet stuck open or dirt under Seal ..........cooceiereeninin e Check for foreign matter between poppets and their
mating members. Membersmust slide freely.

ERRATIC PRESSURE
CAUSE REMEDY
Poppet seal damaged ..o Replace damaged parts. Clean dirt and remove sur-
face marksfor free movement.

PRESSURE SETTING NOT CORRECT

CAUSE REMEDY

Wear dueto dirt. Lock nut adj. SCrew 100Se........cccooeveeerercrieseeieenne. See section on “Valve Adjustments”.
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TROUBLESHOOTING

CAUSE

Damaged seats, worn “QO” rings,

parts sticking dueto dirt..........ccccceeererennne

LEAK

REMEDY

......................................... Replace worn or damaged parts. Inspect for free
movement of components. Check seatsfor scratches,
nicks, or other marks.

FLUID MOTOR

Pump broken ...

Relief valve stuck open or set too low .........

Work load jammed or stuck .........c.ccccevuenee.

Large contaminating foreign bodies in fluid

MOTOR WILL NOT TURN
......................................... Engage pumps.
......................................... Fill reservoir to proper ail level.
......................................... Replace pump.

......................................... Clean and free relief valve spool and adjust to
proper setting.

......................................... Remove obstruction from work load.

......................................... Flush hydraulic system completely. Use new oil and
install new filters.

SLOW OPERATION

CAUSE REMEDY

WIroNg Oil VISCOSITY ....ooveruiiiiriiiiesie e e Use proper viscosity oil.
Rotary manifold 1€aKing.........ccccooeiirineiereeeeeere e Reseal rotary manifold.
AVAY T g 010011 o FO OSSR Repair or replace pump.
Extremely high fluid temperatures causing
pump and motor to slip (temperature increases
aS PUMP aNA MOLOr WEBK) ......cueeueruerierieseeniesieseeseeneeiesie e seeseeseeseeeeeeneene Add heat exchangers.
Relief Setting to0 [OW ........ccooiiiiiiiieee e Set relief valvefor proper psi.
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MOTOR TURNSIN WRONG DIRECTION

CAUSE REMEDY
HOSE CONNECLIONS WIONQ ....cvvrteeenereieieiee st Rever se connections.
AVAYA o g o I {1 4o oo USSR Re-time motor.

ERRATIC MOTOR OPERATION

CAUSE REMEDY
Relief valve pressure Set t00 [OW........oovevereeieeencrceese e Adjust relief valve setting.
Low oil level in reservoir permitting air
10 ENEEI SYSLEM. ...ttt Fill reservoir to proper level.
Air being “sucked in” oninlet side of PUMP.......cccooiieiiiine e, Tighten fitting(s) on pump inlet side.

LEAK AT SHAFT

CAUSE REMEDY

Worn or cut shaft Seal..........ooeieieieeee e Replace shaft seal.

LEAK BETWEEN HOUSING AND WEAR PLATE OR
BETWEEN WEAR PLATE AND GEROLER ASSEMBLY

CAUSE REMEDY
Motor housing bOItS 100SE.........coeiiiiieie e Clean mating surfaces and tighten nuts to appropri-
atevalue.
Pinched “ O NG SBaAl ......coiiiiiie e e Replace.

LEAK AT OIL PORTS

CAUSE REMEDY

Damaged Seal OF “O FINQ ...cooiiireieieere et Replace“O” ring or seal.
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LEAK AT OIL PORTS (CONTINUED)

CAUSE REMEDY
[0 o g o USSR Replace fittings car efully.
Damaged threads....... ... e Replace housing.
CYLINDERS

CYLINDER STICKING OR BINDING

CAUSE REMEDY
(D=0 gT= o 1< o 7= 1 T USSR Repair or replace.
Dirt or CONtAMINGLION .......coueiiiieieie e e Check oil condition. Check filters. Clean or replace

filter elements. Change ail if condition requiresit.

(010 o= USRS Tighten cylinder rod eyes, if loose. Check cylinder
heads and tighten, if loose.
MISAHIGNMENT......eeieeeeeeee et e Check mounting pins and bushings. Tighten rod

eyes.

ERRATIC ACTION OF CYLINDERS

CAUSE REMEDY
Air in system:
Ol 16VEl ISTO0 TOW ..o Add or change.
AT TEBK ..o L ocate and correct.
FOAMING IN FESEIVOIT ...ttt e Use hydraulic oil containing a foam depressant.
INtErNaAl 1€8KAGE -...ccveeeeeee ittt See “ Cylinder Leakage” next page.
Main Relief pressure too low or valve sticking.........ccocoevereneneeceeenne. See section on “Relief Valve'.
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TROUBLESHOOTING

CYLINDER LEAKAGE

Hydraulic cylinders may retract due to the cooling of the oil
incylinder. Qil shrinks approximately 4% per 100°F of cool-
ing, or as an example, if a cylinder is extended 100" and it
cools 100°F, it would shorten approximately 4”.

TELESCOPE CYLINDER

If excessive leak-down is encountered, check itemsin thefol -
lowing sequence:

1 With boom offside and horizontal, extend the boom
approximately 6 ft. per section. Mark the first telescop-
ing section at the end of the base section.

2 Elevate the boom to maximum angle and suspend aload
on the hook. (7 tons on a 2-part line would approximate
manufacturer’ s inspection procedures.)

3 With engine shut off, hold or tie the telescope function
lever in the full “extend” position for approximately 15
minutes.

4 Return the telescope lever to neutral, start engine,
ground the load, and return the boom to horizontal. Re-
mark the boom section as in (1). Measure the distance
between marks to determine leak-down of the cylinder.

The manufacturer’s allowable drift specification for produc-
tion machinesis as follows:

With 14,300 Ib. hook load, 2-part hoist line, boom extended
about 6 ft. per section at maximum boom angle, and 160
degree F. hydraulic oil temperature, the leak-down per cylin-
der is not to exceed 3/4 inch in a 15-minute period.

IDENTIFY A DEFECTIVE HOLD VALVE in the cylinder
which drifts excessively by interchanging the hold valve car-
tridge with one removed from a cylinder that is not drifting,
or by replacement with anew cartridge. Before installing
the cartridge, visually inspect the external “O” rings and

backup washers. Retest per the procedure above to deter-
mine if hold was defective.

An aternate method to test hold valve would be to elevate
boom and then disconnect the two hoses coming from valve
bank. If oil continuesto flow slowly from line to extend then
it is a hold problem. If oil continues to flow from retract,
then it isfaulty or leaking by piston in cylinder.

IF THE HOLD VALVE IS NOT FOUND DEFECTIVE, the
cylinder must be removed from the boom assembly for
repacking and checking. Prior to reassembly of the cylinder,
conduct an air test on the piston rod by blocking the retract
ports on the rod near the piston end. Slip a plastic bag over
piston end of rod and retain and seal with rubber band.
Apply and hold a slight amount of air pressure at the retract
port of the rod. (Port stamped with “R”.) Expansion of the
plastic bag indicates a defective rod weldment or seals on the
port tube in the rod.

WHEN REASSEMBLING THE CYLINDER, care should be
taken to keep the piston rod assembly parallel in all planes
with the cylinder barrel as the piston enters and is pushed
down the barrel prior to gland engagement.

NOTE: An external leak from telescope cylinders or hydrau-
lic line within the boom assembly does not cause leak-down
without also having one or more of the above conditions
present.

BOOM LIFT CYLINDER

The suggested procedure for identifying the specific cause of
leak-down should be performed in the following sequence:

ELEVATE THE BOOM TO NEAR MAXIMUM ANGLE, not
completely extended, with a boom length sufficient to winch
up a convenient payload approximately one (1) foot from
ground level. Shut of engine.
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TROUBLESHOOTING

BOOM LIFT CYLINDER (CONTINUED)

DISCONNECT THE EXTEND HOSE, PILOT DRAIN HOSE,
AND THE SMALL PILOT LINE HOSE at the holding valve
ports and cap the pilot line hose and drain hose ends.

IF HYDRAULIC OIL CONTINUESTO RUN after theinitial
draining from either port of the hold valve as the hoist cylin-
der continues to leak-down, the cause is within the hold
valve.

IF CYLINDER LEAK-DOWN OCCURS with no oil leak
from the hold valve ports, the cause is within the cylinder.

OUTRIGGER JACK CYLINDER

The suggested procedure for identifying the specific cause of
leak-down is similar to the boom lift cylinder procedure:

SET THE OUTRIGGERS.

ELEVATE THE BOOM TO NEAR MAXIMUM ANGLE, not
completely extended, with a boom length sufficient to winch
up a convenient payload approximately one (1) foot from
ground level. Shut off engine and remove pressure from the
hydraulic reservoir by loosening the filler cap.

DISCONNECT THE EXTEND HOSE FROM THE HOLD
VALVE. Thisis a hose farthest away from the port tube and
should have an “E” stamped next to it.

IF HYDRAULIC OIL CONTINUES TO RUN &fter the ini-
tial draining from the port of the hold valve as the jack cylin-
der continues to leak-down, the cause is within the hold
valve.

IF CYLINDER LEAK-DOWN OCCURS with no oil leak
from the hold valve port, the cause is within the cylinder.

DO NOT START THE ENGINE UNTIL THE HOSES
HAVE BEEN RECONNECTED. The control valve spool is
open-center to reservoir in the neutral position and return
line oil would be pumped out.

EXCESSIVE HEATING OF OIL
IN SYSTEM

HEATING CAUSED BY POWER UNIT
(RESERVOIR, PUMP, RELIEF VALVE, AND COOLERS)

CAUSE

Relief valve set at a higher or lower pressure than
specified. Excess oil dissipated through increased

dlippage in various parts, or through relief valve.....................
Internal oil leakage due to WA ..........ccceeeierienieneneeeeceeneane

Viscosity of oil too high or to0 [OW...........ccceiiiiienciinee

Pumps assembled after overhaul may be assembled
too tightly. Thisreduces clearances and increases

rubbiNg FriCtioN. ..o

REMEDY

........... Reset relief valve to recommended pressure.
........... Repair or replace faulty component.

........... Follow recommendations for correct viscosity grade

to be used.

........... Follow instructions when reassembling.
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HEATING CAUSED BY POWER UNIT
(RESERVOIR, PUMP, RELIEF VALVE AND COOLERS) (CONTINUED)

CAUSE REMEDY
Leaking relief VAVES ..o e Repair.
Improper functioning of Oil COOlEr .........cooiiiiiii e, Inspect cooler and seethat it isworking properly.
Improper Maching OPEration ...........ccceoereereerieeie e Return control to neutral when stalled, cylinder at

end of stroke, etc.

HEATING BECAUSE OF CONDITIONSIN SYSTEM

CAUSE REMEDY
RESLITCLEA [INES......ieeeeeeee e e If lines are crimped, replace; if partially plugged for
any reason, remove obstruction.
INEEINEL 1EBKS ...ttt L ocate leaks and correct.
LOW Ol TEVEL ... e Check ail level and fill if necessary.

ELECTRICAL CONTROLS

CAUSE REMEDY

Rocker SWitCh StICKING .....ccoceeeuirieiiriesie e e Remove switch, check if hole is too tight. Cut out
decal or fileholelarger.

Tripped Circuit Breakers ... Reset breaker

Disconnected or broken Wires...........cooeviviieneneieene e Replace or repair.

OPEN CITCUIT ...ttt e Check with test light. Repair or replace.
LOW VOITAOE. ..ttt s Check wiresand grounds.

Poor engine solenoid CONNECLTION...........coereieeriere e Clean and tighten.

Defective SOIEN0IM.......cccoerereieeie e e Replace.

S0IEN0IA FAIUIE ... e Replace.

PoOr ground CONNECLIONS........cc.eieiieriiiee e e Clean and tighten connections.
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PROPANE HEATER

CAUSE

Fuse defective Or BUMNE OUL...........c.eooieieiecii e

Electrical connection(s) defeCtive.........cocovereeririiiniereee e

Full voltage not available at heater ..........ooooeieiiiiinieie e,

MOLOr AEFECHIVE ...t e e

CAUSE

Fuel supply BIOCKEd .......cc.oiviiie e

Temperature control &/or microswitch

defective or out of adjusStment ... e

HEATER FAILSTO START
(MOTOR DOESNOT RUN)

REMEDY
Check fuse; replaceif necessary.

Check all electrical connections, including ground;
repair any defects.

Check for power at the heater: at least 11 VDC with
heater turned on. Trace system to find any fault(s).

Check motor. Replaceif necessary.

MOTOR RUNS, BUT NO COMBUSTION

REMEDY

Check fuel supply by loosening the fitting on the out-
side of the heater and checking for propane odor. If
propane odor is present, pull off the igniter wire
completely and remove the igniter. Try to start the
heater and listen for the solenoid click. Check for
the odor of propanein the burner. If propane odor
is present at bulkhead fitting, but not the burner
head, the solenoid valve is defective or contaminated
with some foreign object. The solenoid valve can
become contaminated when a liquid take-off bottleis
used instead of the required vapor take-off bottle. If
the fuel system is contaminated, the lines and sole-
noid must be cleaned with a degreasing solvent.

Check temperature control switch and microswitch
and microswitch for adjustment. Adjust, repair, or
replace as necessary. See Section 6, “Repairs and
Adjustments’.
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MOTOR RUNS, BUT NO COMBUSTION (CONTINUED)

CAUSE

Ignition pack defective or inoperétive...............

Tilt switch defective, improperly

mounted or not getting POWer .........cccccceveeeenene

Igniter defective or inoperative.........ccccoovveeee

Fuel not suitable for temperatures encountered

REMEDY

Check for spark by holding an insulated-handle
screwdriver with the shaft grounded and the tip
approximately 1/8" away from the high tension lug
of the ignition coil. There should be a continuous
strong spark. If no spark is produced, check that
thereisvoltage applied to the ignition pack. If input
voltage is present and no spark or a weak spark is
produced, replace or repair theignition pack.

Check tilt switch. The switch must be securein its
bracket and be in the vertical position with the elec-
trical leads pointing down. Check leads on both
sides of switch for power. Replaceif defective.

Check the igniter. To check, shut off the fuel tank
and depress the start switch until the lines are
purged of fuel. Remove the burner head and check
the gap between the igniter and the burner tube. It
should be 1/16” to 1/8". With the burner head
grounded, move the START-RUN-OFF switch to the
START position and check the gap for spark. If no
spark is produced, the igniter may be dirty or defec-
tive. Beforeremoving theigniter from burner head,
check insidethe burner head to determineif any car-
bon threads or chips are present which could short
the plug.

Check with your propane supplier to be sure your
fuel is suitable for the temperatures encountered.
Around -10°F, propane may not produce enough
pressureto passthrough the regulator.
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HEATER REMAINSON BURNER CYCLE AFTER HEAT DEMANDSARE MET

CAUSE REMEDY

Temperature control &/or microswitch

defective or out of adjusStment ... e Check temperature control switch and microswitch
and microswitch for adjustment. Adjust, repair, or
replace as necessary.

Bi-metal blade broken or linkage out of adjustment ............cc.ccoeeenee. Check bi-metal blade and linkage and adjust, repair
or replace as necessary.

Dirt on fuel solenoid ValVe liP......ccoeieiiniiee e Clean solenoid valvelip.

EXCESSIVE POPPING OR BACKFIRING

Ignition pack defective or inoperative...........coeoeieienevenesese e Check for spark by holding an insulated-handle
screw driver with the shaft grounded and the tip
approximately 1/8" away from the high tension lug
of the ignition coil. There should be a continuous
strong spark. If no spark is produced, check that
here is voltage applied to the ignition pack. If input
voltage is present and no spark or a weak spark is
produced, replace or repair theignition pack.

Full voltage not available at heater ..o, Using voltmeter, check to be surefull voltageisavail-
able for heater operation, at least 11 VDC with
heater turned on. Trace system to find fault.

S0leN0id EFECHIVE........eeeiecertee e Check solenoid. When the START-RUN-OFF
switch is in the RUN position, the solenoid should
produce an audible click and remain open until
heater cycles off.

In extremely cold weather, the regulator may
become frosted. Asit thaws and freezes, the
heater will burn intermittently ... No action recommended.

Clogged or restricted eXhaust ..........cocereereierireeeeere e Check exhaust for blockage or restrictions. Clean
and clear as necessary.
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EXCESSIVE SMOKING AT EXHAUST PORT AND BUILDUP OF CARBON IN HEAT EXCHANGER

CAUSE REMEDY
Airinlet tube blocked..........ooeiiiiiee e Check for plugged or blocked air inlet tube and clear
if necessary.
[0V o L = o USSR Check for low voltage, at least 11 VDC.
Defective pressure regulator..........ooceeeereneneee e Check for defective pressure regulator. There

should be 11 inches water pressure in the propane
supply line at the connector.

HEATER DOESN'T SWITCH OFF AFTER PURGE (COOL DOWN) CYCLE

CAUSE REMEDY

Flame switch Will NOt OPEN .......cocoiiiiiire e Replace.

MAINTENANCE FREE BATTERY TESTING

VISUAL INSPECTION

CAUSE REMEDY

Visible damage, terminal leakage, €te..........ccooveveireie e, Cannot be used. Replace.

ELECTROLYTE LEVELS& STATE OF CHARGE
NOTE: PROCEED DIRECTLY TO CAUSE THAT APPLIES

CAUSE REMEDY
Level at top of plates. Water cannot beadded ...........cccooeieieieccnnene. Replace.
If thereisan indicator and it shows low level ..........cccoiiiiiencinenne. Replace.

RT700 Series Page5- 35 Issued: August 2003



TROUBLESHOOTING

ELECTROLYTE LEVELS& STATE OF CHARGE (CONTINUED)
NOTE: PROCEED DIRECTLY TO CAUSE THAT APPLIES

CAUSE

Level OK, unknown, or water can be added.

Stabilized voltage below 12.4 VOItS* .......ccooiveierreeecee e

If thereis an indicator and it shows low charge...........c.cccc......

Stabilized voltage above 12.4 volts* or indicator

indicates Charged .........cooo i

CAUSE

Perform load test using the following procedure:

1. Connect voltmeter and ampere load equal to 1/2
cold cranking amperes @ 0°F (-18°C) rating of battery
for 15 seconds.

2. Observe voltage at 15 seconds with load on.

3. Refer to voltage chart ..o

REMEDY

Add water if needed (if possible). Charge, then turn
on high-beam head lamps (or 15 amp load for 15 sec-
onds). Proceed to load test.

Charge, then turn on high-beam head lamps (or 15
amp load for 15 seconds). Proceed to load test.

Perform load test.

LOAD TEST

REMEDY

If the voltage remains below the voltage chart levels,
replace battery. If the voltage is equal to or above
chart values, return to service.

VOLTAGE CHART

ESTIMATED ELECTROLYTE TEMPERATURE MINIMUM REQUIRED VOLTAGE UNDER 15

SECOND LOAD

70°F {21° C) & ABOVE
60° F {16° C)
50° F (10° C)
40°F (4° C)
30°F (1° C)
20°F (-7°C)
10°F {-12° C)
0°F {-18° C)

9.6
9.5
9.4
9.3
9.1
8.9
8.7

8.5

* |F WATER CAN BE ADDED TO A BATTERY, A HYDROMETER READING OF 1.225 @ 80° F (27° C)
CAN BE USED INSTEAD OF THE 124 VOLTAGE READING.
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ANTI-TWO BLOCK SYSTEM

PANEL LIGHT & HORNWILL NOT COME ON WITH BOOM SWITCH WEIGHT LIFTED

CAUSE REMEDY
BUNEA OUL FUSE ..ot Check and replace fuse (8 amp only).
BIOKEN WITE ...t Check voltage in control panel between terminals #0

and #37. If 0 volts, check between ignition post of
ignition switch and ground. If 12 volts available,
wireto control panel isbad. Correct.

HORN WORKS, BUT NO LIGHT WITH SWITCH WEIGHT LIFTED

CAUSE REMEDY

Light bulb burned OUL............cooiiiiieee e Replace bulb.

LIGHT AND HORN ARE ON WITH HOOK BLOCK NOT CONTACTING SWITCH WEIGHT

CAUSE REMEDY

Jumper wire or jib/rooster sheave not
plugged in boOM head ..........ccoiiiiiiiiiee e Plugin.

Boom head weight wire rope broken or hung up.........ccceieieiinencne Check that weight is attached to wire and hanging
freely. If ropeiscaught up on something, correct.

Jib or auxiliary boom head switch plugged in,
DUL NOWEIGNL ... s Attach weight.

Broken electrical cable or bad connection ...........c.coceveviieiencicnne Check all cablefor visible damage, then remove wire
from terminals #3 and #6 in control panel and check
for continuity. If circuit is open, check the wires
inside cablereel, and wiresfrom thereel to the boom
head switch. If thewiresare OK, check the anti-two
block switch. If there is continuity between #3 and
#6 check therelay in the panel.
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LIGHT AND HORN ARE ON WITH HOOK BLOCK NOT
CONTACTING SWITCH WEIGHT (CONTINUED)

CAUSE REMEDY

Defective two block SWItCh ..o Check for correct mechanical operation. If OK,
remove cover and wires from terminals #1 and #2.
With arm pulled down, there should be a closed cir-
cuit between them. With the arm up, the circuit
should be open. If all conditions are not met, replace
switch.

Defectiverelay in Panel ... Check for 12 volts between relay pins #30 (hot) and
#386 (ground). If voltage is 0, check for voltage
between pin #87a and ground. If 12 volt, replace
relay (With no electrical power to therelay, pins#30
and #87a should show continuity. With 12 volts to
either #85 or #86 and the other grounded, there
should be continuity between pins #87 and #30.)
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SERVICE AND ADJUSTMENTS

Asthe operator, it isyour responsibility to detect any un-
usual, sounds, odors, or other signs of abnormal perfor-
mance that could indicate trouble ahead.

By detecting any problemsin their early stages, you can
save yourself unnecessary downtime and your employer
alot of money! Therefore, it isalso your responsibility to
use good judgment in detecting failures in quickly and
repairing them. If you don’t, one failure can lead to an-
other.

Before attempting to make an adjustment yourself, ask
yourself if you havethe RIGHT TOOLS, |IF you havethe
PROPER TEST EQUIPMENT and IF you can accurate-
ly DIAGNOSE the cause of the problem.

If you can’t answer YESto all three questions, rely on
your Distributor Serviceman. He has the right tools,
testing equipment and service knowledge to pin-point
the problem in minutes instead of the hours consumed
in hit-or-miss methods. TIME IS MONEY! He will
saveit for you.

If you decide to attempt an adjustment yourself, follow
a logica  TROUBLE SHOOTING PROCEDURE.
Don't simply replace parts until the trouble is found.

VALVE ADJUSTMENTS

Setting hydraulic pressure is a complex operation and
should be performed only after satisfying the following
conditions.

1. Warm the hydraulic cil to 130° F in normal conditions.
NOTE: If the normal hydraulic operating temperature
issubstantially above or below 130° F usethat valuein-
stead.

2. Be sure the correct engine speed is used as the relief
valve setting will vary with the flow rate.

3. Be certain to calibrate the pressure gauge used. Gauge
calibration can be lost if the gauge is subjected to pul-
sating pressure for afew seconds. The gauge must have
aproper snubber to read center of pump pressure ripple
or erroneous readings will result.

MAINTENANCE CHECKS All the relief valve
mai ntenance checks are conducted an aSEMI-ANNU-
AL BASIS. Check therelief valves and make the nec-
essary adjustments by the following procedures.

The relief valves used on this hydraulic crane have a
screw type adjustment. If it is determined that the
valve is out of adjustment, follow this general adjust-
ment procedure.

NOTE: Some machines are equipped with auxiliary
winch plumbing even though an auxiliary winch is not
installed. on these machines you must follow the pro-
cedure for setting the auxiliary winch relief valve.
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SERVICE AND ADJUSTMENTS

VALVE ADJUSTMENTS

A| CAUTION |

THIS MACHINE USES A PRESSURIZED HYDRAULIC
RESERVOIR. THE PRESSURE MUST BE RELEASED
BEFORE ANY HYDRAULIC LINE OR CONNECTION IS
OPENED.

Failure to do so will result in substantial loss of oil and may
cause personal injury. The pressureisrelieved by turning the
reservoir cap counterclockwise to the first stop. DO NOT
turn the cap beyond the first stop until all pressure has been
released. Thiswill cause the cap to be blown off the reservoir
with sufficient force to cause personal injury. DO NOT place
any portion of your body above the reservoir cap while
relieving pressure or removing cap.

BOOM HOIST & MAIN RELIEFS Check the boom relief
settings as follows:

1. Operate the boom over relief to warm the ail if neces-
sary.

2. Attach a calibrated pressure gauge to test port on the
inlet pressure port at the valve bank.

3. Lower the boom completely and continue to boom down
with the engine running at full governed rpm. The relief
setting should b 4500 psi. If necessary, adjust relief
valve.

BOOM RELIEF ADJUSTMENTS Adjust the boom hoist,
retract, and telescope reliefs using the following procedures.

Adjust the boom hoist relief by loosening jam lock nut on
relief valve. Adjust valve with adjusting screw while boom-
ing up or down over relief withe engine at maximum gov-
erned rpm. Screw in to increase pressure setting; out to
decrease it. Retighten lock nut when proper setting is
obtained.

EXTEND/RETRACT RELIEFS The initial range has been
preset. Adjustment is accomplished by loosening the jam nut
and either turning the adjusting screw in to increase pressure
or backing it off to lower pressure. Retighten the jam nut
when the desired pressure is obtained.

Set extend/retract by the following procedure:

First, retract the boom completely and continue to retract
over relief with the engine running at full governed rpm. Ini-
tially, set the retract port relief valve (located on spring cap
end of telescope section) to obtain areading of 3500 psi.

MAIN WINCH RELIEF Check the winch relief setting
using the following procedure:

1. Attach a pressure gauge to the test port on the mid-sec-
tioninlet port.

2. Disconnect and plug the brake line at the piston housing
on the winch.

3. Restart the engine and run at high idle speed.

4. Winch and hold the lever in the “lower” position while
obtaining a reading. The proper setting is 4500 psi at
idle. The winch relief is located on the mid inlet section
of the valve bank. It is adjusted in the same manner as
the boom relief.

AUXILIARY WINCH RELIEF Check the pressure using
the following procedure. The auxiliary winch pressure is
controlled with arelief valve in the auxiliary winch valve.

1. Attach a pressure gauge to the main winch test port
which is also used to check auxiliary winch pressure.

2. Disconnect and plug the brake line at the piston housing
of the auxiliary winch.

3. Restart the engine and run at high idle speed.

4. Winch down and hold the lever in the “lower” position
while obtaining a pressure reading. The proper setting is
4500 psi. If required, adjust the relief valve at the auxil-
iary winch valve. This relief is adjusted in the same
manner at the boom relief.
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VALVE ADJUSTMENTS

TEST PORT FRONT OF MACHINE

D

SWING RELIEF
VALVE

SWING RELIEF Check the swing relief using the follow-
ing procedure:

NOTE: Prior to checking the swing relief valve pressure set-
ting the outrigger relief MUST be set to the proper pressure.

1. Operate the boom over relief to warm the oil if necessary.

2. Attach a calibrated pressure gauge in test port “D” seeil-
lustration below.

NOTE: Test port “ D" islocated on the swing valve which is
mounted inside the super structure just to the left of the
swing reduction unit.

A| CAUTION |

3. Set the swing brake and begin to attempt to swing the ma-

chine against the swing brake. Y ou should exercise cau-
tion in doing this until you know that the swing brake is
in good working order and will hold against the swing
pressure.
Once you have verified that the swing brake is holding
the engine RPM should be brought up to full governed
speed slowly. The swing pressure should be 2500 PS| +
50 PSI. If necessary adjust the relief.

NOTE: If the swing pressure islow be certain to use cation
when adjusting, if the swing brake is not in proper working
order the increase in pressure may allow the machine to

swing through the brake.

SWING RELIEF VALVE ADJUSTMENT Adjust this
relief using the following procedure:

Remove the acorn nut and loosen the jam nut on the relief
valve. Adjust therelief valve with the adjusting screw while
attempting to swing against the swing brake at full engine
RPM. Screw in the adjustment to increase the pressure and
out to decreaseit. When the pressureis at 2500 PSI + 50 PS|
tighten the jam nut.

Recheck the pressure after tightening the jam nut asthe pres-
sure may change due to tightening the jam nut.

PILOT
PRESSURE
ADJUSTMENT

\

PILOT CONTROL VALVE Check the pilot pressure us-
ing the following procedure:

Insert pressure gaugein front of winch valve. Use quick dis-
connect located on lower front pilot cap. With engineat idle
and boom retract running over relief, depress boom retract
pedal.

The pilot pressure should be 500psi + 25psi. Turn screw 1/4
turn clockwise to increase pilot pressure. Turn screw 1/4
turn counter-clockwise to decrease pilot pressure. Recheck
pressure at winch valve.

RT700 Series
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VALVE ADJUSTMENTS

RELIEF VALVE REPAIR RECOMMENDATIONS The
cartridge type service port reliefs used in the swing valve are
of the pilot poppet type with external adjustment. Any mal-
functioning is usually the result of foreign matter lodging
between the piston, relief valve poppet, and check valve.

To perform service, clean the surrounding area and remove
the complete relief valve cartridge. Examine the seat in the
main valve housing for grooves or ridges. If damaged, either
replace the valve or have it re-machined.

The design of the pilot poppet and its seat provides positive
seating and very seldom requires any maintenance. The pilot
section can be removed from the cartridge housing without
disturbing the setting.

With it will come the check valve poppet and other internal
parts. These are easily disassembled and should be examined
for foreign matter. All seats and seating surfaces should be
free of nicks, scratches, or grooves. Examine “O” rings and
back-up washers for any damage. If any parts are found to be
faulty, replace the relief cartridge. All moving parts should
dide freely, with only seal friction being present. After
inspecting and cleaning, immerse all parts in hydraulic oil
and re-assemble. If pressure setting was not disturbed, unit
can be tested for proper functioning under normal working
conditions. If operating difficulties indicate that the pilot
poppet is still leaking or sticking, replace the relief.

OUTRIGGER RELIEF Use the 5000 psi test gauge and
check asfollows:

1. Attach the gauge at the quick disconnect on the diverter
valve (B), located on the L.H. side of the front outrigger
box.

2. Start engine and run at full throttle.

3. Set the outrigger extend/retract switch to the retract
position and read the gauge. The correct pressure setting
is 2500 psi outrigger relief. The relief valve is located
above the outrigger diverter valve. Adjust to proper set-
ting asfollows:

OUTRIGGER RELIEF ADJUSTMENT With the test gauge
still attached to the test port, remove the hex cap, insert an
allen wrench. adjust to the proper setting while holding the
outrigger in the retract position. Turn in to increase pressure,
out to decrease. After completing adjustment, replace cap on
therelief valve.
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SERVICE AND ADJUSTMENTS

ROTARY MANIFOLD
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Use the following procedures when disassembling, inspect-
ing, repairing, and reassembling the rotary manifold.

A| CAUTION |

AS SOON AS THE ROTARY MANIFOLD ISREADY TO
BE PLACED INTO OPERATION, IT SHOULD BE
SLOWLY ROTATED SEVERAL MINUTES TO ALLOW
ANY ENTRAPPED AIR TO ESCAPE AND TO FACILI-
TATE REFORMING OF SEALS THAT MAY HAVE
TEMPORARILY DEFORMED DURING STORAGE.

All overhaul should be done in a clean, enclosed facility with
personnel familiar with hydraulic systems and cleanliness
procedures.

DISASSEMBLY
The rotary manifold may be disassembled by removing the
four capscrews and the top plate.

NOTE: Be sure to mark an index point on the case and
spool to insure proper reassembly.

INSPECTION AND SEAL REPLACEMENT

1. The"“case” bore should be thoroughly washed with sol-
vent or diesel fuel and inspected for signs of “scoring”
or deep scratches. This type of damage is generally
caused by the presence of foreign material in the
hydraulic system. No satisfactory method of repairing
this type of damage can be conducted in the field.

RT700 Series

Issued: August 2003



SERVICE & ADJUSTMENTS

ROTARY MANIFOLD

INSPECTION AND SEAL REPLACEMENT
(continued)

2. The “spool” should be carefully washed in solvent or
diesel fuel. The seals and “O” rings should not be
removed from the spool unless they show signs of wear
or damage. NOTE: If the seal isremoved for any reason,
it should be replaced since removal will almost always
damage it beyond use.

When installing anew seal and ring, it must be “walked” into
place past other seals and oil grooves and then into its own
groove in the same manner that the bead of atireis“walked”
into the wheel rim. The spool should be well oiled to aid in
this assembly. Best results can be achieved if the spool, with
the seals mounted on the end, is allowed to sit overnight.
This gives the seals a chance to adjust to normal size.

REASSEMBLY

1. Thetop and bottom “O” rings and back-up washers can
be replaced without removing the spool. Removing the
top cover exposes the top “O” ring. The spool will drop
out of the case, exposing the bottom “O” ring.

UPON REASSFEMRI V INIQTAI I THFE IIPPER “0O" RING
AND BACK - ISIN THE
CASE. THIS CAUT|ON \GE WHICH
MIGHT RESuL 1 rruvi sLivine FAST PORT OPEN-
INGS.

2. Therotary manifold should be reassembled using a gen-
erous coat of oil on the case ID and spool OD. Gener-
ally, reassembly is most successful by placing the case
in a vertical position and inserting the spool into the
case. Each seal and wear ring should be compressed by
hand to initially enter the case bore. With the spool fully
inserted into the case, the assembly may be “up-ended”
to replace the end plate.

3. Ports should be properly protected, capped, and, prefera-
bly, oil filled without pressure.

NOTE: If the rotary manifold is oil filled and plugged,

ample air space should be allowed for the expan-

sion of oil due to temperature changes.

IT IS IMPORTANT THAT THE SPOOL FLOATS
FREELY WITH THE CASE TO PREVENT WEAR AND
LEAKAGE. THE SPOOL ISHELD STATIONARY WITH
RESPECT TO THE LOWER BY A RESTRAINING

BRACKET DE E ECCEN-
TRICITY. TF m CAUTION |EEES
SHIMMED A S NECES-

SARY TO |INSURE CONCENTRIC ROTATION.
ROTATE THE MACHINE WHILE VISUALLY CHECK-
ING THE ALIGNMENT. THE BRACKET MUST NOT
BIND DURING ROTATION.

RT700 Series

Issued: August 2003



SERVICE & ADJUSTMENTS

STEERING PRIORITY VALVE

1. Remove the hydraulic hose connected to fitting “A”.
The steering priority valve is preset at the factory and will
normally not require any additional adjustment. Intheevent 2.  Removefitting “A”.
that a new valve isinstalled or steering performance is poor
and all other components and adjustments have been verified, 3. Turnadjustment “B” clockwise until it bottoms out.
adjustment of the valve may be required.

4.  Turn adjustment “B” counterclockwise 2 full turns.
The steering priority valve is located inside the super struc-
ture just to the right of the rotary manifold. 5. Reinstall Fitting “A” and the hydraulic hose.

STEERING PRIORITY VALVE ADJUSTMENT
Adjust this valve using the following procedure:

FITTING “A”

ADJUSTMENT “B”
TURN IN UNTIL
BOTTOMED OUT -~

THEN OUT 2 FULL

TURNS

STEERING PRIORITY VALVE
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SERVICE & ADJUSTMENTS

BASE SECTION

L/

OO

\ \

BOOM ADJUSTMENT

The 126 foot boom installed on this machine must be kept in
proper alignment and adjusted as required. Boom lubrica-
tion intervals should also be used to inspect boom align-
ment. Should adjustment be necessary use the following
procedure:

1. With the boom retracted and level, remove the top covers
on the base section. If pads “C", “G”, and “K” are in-
stalled remove the shims. If pads“B”, “F’, and “J" are
installed, loosen the capscrews . The retaining bolts and
eccentrics at pads“A”, “E”, and “1” are to be backed off
to enable aligning the boom sections later.

2. With the boom still retracted adjust the cast iron blocks

front and allow approximately 1/16 to 1/8 inch clearance
on each side between the cast padr and the boom section.

3. Lubricate pads“A”, “C", “E”, “G", “I", and “K" and ex-
tend the boom.

4. Visually align #2 boom section with base section by shim-
ming pad “B” on either side to bring the #2 section into
alignment. Check the alignment of the #2 section by run-
ning a string along the top of the base and #2 section as
shown below. Shim and install the other pad “B” to a 1/
32 inch clearance between the pad surface and the #2
boom section.

“D”, “H”, and “L” to center the boom sections at the
CHECKING FOR PROPER ALIGNMENT
I i
AN —
TOPBOOM PLATE
STRING
6-8
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SERVICE & ADJUSTMENTS

5. Align the #3 boom section with the #2 boom sectionin the
same manner as step 4 by shimming and installing pads
“F.

6. Align #4 (tip) boom section with the #3 boom section in
the same manner as step 4 by shimming and installing
pads“J’.

7. Shim and tighten pads“C”, “G”, and “K” to ~ 1/32inch
clearance between the pad surface and the boom section
on each side with the boom extended.

8. Grease the boom ahead of the wear pads.

9. Retract the boom, checking that no excessive binding oc-
curs.

10. Adjust the bracketson pads“A”, “E", and “1” so the pads
contact the base boom section. Then “back off” until
there is 1/32 inch max clearance between the pad ad-
justment base and the pad. This must be donefor the | eft
and right pad for each section. Thiswill maintain atotal
clearance of 1/16 inch. Tighten the lock bolts. Thisis
done with the boom retracted.

ADJUSTMENT
BASE J

=)
— |<7
‘ 1/32inch

74

/

BOOM TOP PLATE

11. A final check of boom alignment should be made by
“stringing” as described earlier and also by avisual in-
spection with the boom fully extended and at maximum
angle.

RT700 Series
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BOOM CHAIN ADJUSTMENT
-4 SECTION BOOM -

BOOM CHAIN ADJUSTMENT: For proper operation and
boom life the extend and retract chains must be adjusted
properly. To adjust these chains use the following procedure.

THIRD SECTION EXTEND AND RETRACT CHAINS
(4 SECTION BOOMS):

1. Fully retract the boom.

2. Measure the gap between the front of second section and
the back of the third section. This gap should be .25 inch
to .38 inch.

3. If adjustment is required, extend the boom approxi-
mately 1/2 way.

NOTE: Before attempting to turn one of the adjusting nuts,
extend or retract the boom slightly to relieve the ten-
sion on that nut. After extending the boom, adjust-
ment A will be under tension and B will be free.
After retracting the boom, adjustment B will be
under tension and A will be free.

4. If the gap isless than .25 inch, loosen adjustment B and
tighten adjustment A until the gap is within specifica-
tions.

5.

10.

If the gap is more than .38 inch, loosen adjustment A
and tighten adjustment B until the gap is within specifi-
cations.

Fully retract the boom and recheck the gap. Repeat step
3 through 5 if necessary.

Fully extend the boom horizontal .

Through the first hole in the side plate of the second
boom section (the hole closer to the base section), mea-
sure the sag of the retract chain. This measurement must
be taken from the bottom of the second section to the
bottom of the chain. This dimension should be 2.25
inchesto 2.50 inches.

If the dimension is greater than 2.50 inches, loosen
adjustments A and B equal amounts until the measure-
ment is within specifications.

If the dimension is less than 2.25 inches, tighten adjust-
ments A and B equal amounts until the measurement is
within specifications.

GAP ==
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SERVICE & ADJUSTMENTS

BOOM CHAIN ADJUSTMENT
-4 SECTION BOOM -

FOURTH SECTION EXTEND AND RETRACT 6. Fully retract the boom and recheck the gap. Repeat step

CHAINS (4 SECTION BOOMYS): 3 through 5 if necessary.

1. Fully retract the boom. 7. Fully extend the boom horizontal.

2. Measure the gap between the front of third sectionand 8. Through thefirst hole in the side plate of the third boom
the back of the tip section. This gap should be .25 inch section (the hole closer to the second section), measure
to .38 inch. the sag of the retract chain. This measurement must be

taken from the bottom of the third section to the bottom

3. If adjustment is required, extend the boom approxi- of the chain. This dimension should be 2.75 inches to
mately 1/2 way. 3.00 inches.

NOTE: Before attempting to turn one of the adjusting nuts, 9. If the dimension is greater than 3.00 inches, loosen
extend or retract the boom slightly to relieve the adjustments C and D equal amounts until the measure-
tension on that nut. After extending the boom, ment is within specifications.
adjustment C will be under tension and D will be
free. After retracting the boom, adjustment D will 10, If the dimension is less than 2.75 inches, tighten adjust-
be under tension and C will be free. ments C and D equal amounts until the measurement is

within specifications.

4. If the gap isless than .25 inch, loosen adjustment D and
tighten adjustment C until the gap is within specifica 11, Under the same condition, the maximum sag in the
tions. extend chain should be 7.00 inches to 7.50 inches. This

measurement is from the bottom of the third boom sec-

5. If the gap is more than .38 inch, loosen adjustment C tion to the top of the extend chain.
and tighten adjustment D until the gap is within specifi-
cations.

: 9,
@\-;:_—'
I
=
\\\_
cC D
GAP —ff=—
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SERVICE & ADJUSTMENTS

AXLE LOCKOUT SYSTEM

AXLE LOCKOUT

VALVE

AXLE LOCKOUT SYSTEM

A| CAUTION |

Air in the axlelock circuit decr eases sta-
bility. Bleed the system immediately
whenever this occurs.

If the axle does not hold in the blocked position or oscillates
when the upper structure is swung 20 degrees from the travel
position, bleed the system.

Swing the retracted unloaded boom into the travel position so
that the lock valve will open. With the engine running at an
idle, loosen the bleeder screw. When a steady flow of ail is
running from the bleed screw, retighten the bleeder screw.

ADJUSTMENT

With the cam plunger fully retracted, adjust valve position for
.005-.010 inches gap between the cam roller and the cam trav-
el area on the manifold. Do not measure at the low point on

the manifold.

Tighten and secure with nuts, washers, and capscrews.
OPERATION CHECK

For safe operation of the crane when operating on rubber, the

LOW POINT ON
MANIFOLD

¥

1]
005/ .010

L

axle lockout valve should be checked daily as follows:
1. Placeboom in travel position.

2. Driveonetireof therear (oscillating) axle up on an eight
inch block.

3. Swing the retracted unloaded boom approximately 20
degrees from the center position.

4. Drive the crane off the block. If the tire remains in the
up position proceed with step (5). If the tire does not re-
main in the up position readjust or replacelockout valve.

5. Allow crane to set for three to five minutes.

6. Observethetire, it should remain in the up position.

7. Swing the crane back to the center position, the tire

should return to its original position. If not readjust or
replace the lockout valve and repeat this procedure.

6-12
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SERVICE & ADJUSTMENTS

CONTROL LINKAGE ADJUSTMENTS

FIGURE 1

Console Frame

Swing Brake Pedal In The
First Click Position

Swing Brake Pedal In The
Seventh Click Position

Adjust this end of the
cableif necessary.

end of the
cablefirst.

o
a8 Adjust this

2/

AN

Swing Brake Cable

~«———— Swing Speed Reducer

Swing Brake Control Adjustment:

@

During normal operation, the swing brake pedal should
be operating in the 4 to 5 click range if the swing brake
pedal is properly adjusted. If the swing brake pedal is
operating in the 6 or 7 click range during normal opera-
tion, the swing brake cable will need to be adjusted.

CLICK DESCRIPTION

Bumber-should-rest anainst the nedal
SHPEer-sh eSt-agaHAStt

oHoTcT =5) =l S s

Brake disks should begin to engage.
) R e

Brake discs should be fully engaged

and should hold at full engine RPM

N O O b W N K

Swing brake cable should be adjusted
and/or brake padsmay need replacing. |

CAUTION

The cables used on this machine are
sealed. Never adjust a cableto the point
that the threads on the rod end are
pulled into the seal.

Note:  If the machine isnot equipped with a swing brake
pedal bumper on the console frame, skip step “ b” .

(b) Refer tofigure 1. Release the swing brake and move the
swing brake pedal to the first click position. Adjust the
bumper to rest against the swing brake pedal .

RT700 Series
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SERVICE & ADJUSTMENTS

CONTROL LINKAGE ADJUSTMENTS

Anchor

!1— Swing speed reducer
L
FIGURE 2

the 6 or 7 click range, the swing brake cable and/or the
() Adjust the pedal end of the swing brake cable by brake discs may need to be replaced.
increasing the thread length as indicated in Figure 1
until the swing brake pedal is operating in the 4 to 5
click range. After the adjustments are made, sufficient
thread must remain so that al the threads of the jam nuts
are engaged.

Note:  Any adjustment required on the swing speed
reducer end of the swing brake cable will require
that the swing brake cable is disconnected from the
swing brake pedal.

(d) Set the swing brake and begin to attempt to swing the
machine against the swing brake. You should exercise
caution in doing this until you know that the swing
brake isin good working order and will hold against the
swing pressure. Once you have verified that the swing
brake is holding, the engine RPM should be brought up
to full governed speed slowly.

(e) If the swing brake fails to prevent the boom from rotat-
ing or if the swing brake pedal continues to operate in
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SWING BEARING

RING GEAR BOLTING SEQUENCE

MAINTENANCE CHECK

It is very important to perform periodic ring gear bolt
checks. The bolts MUST BE KEPT TORQUE TIGHT-
ENED to arating of 980 FtLbs. (1329 NM). After the initial
40 hours of machine operation, check and tighten the bolts.
If additional torque is required after the first 40 hours, then
recheck each 40 hours until all bolts are found properly
torqued. Thereafter, checks should be performed QUAR-
TERLY.

RING GEAR TORQUING

The gear and bearing assembly consists of an inner race and
ring gear, an outer race, bearing rollers, spacer and a seal
ring. The inner race is bolted to the carrier; the outer race to
the turntable.

A number of causes can reduce tension in the bolts when
torquing and after use. These include rust on the threads,
damaged or rough threads on bolts and nuts, shanks of bolts
which hang up on holes, etc. All of these causes have a ten-
dency to absorb the torque when bolts are being tightened.

It isimportant to make periodic checks of the ring rear bolts.
The bolts Must be kept torque tightened.

Torque the inner race first, then the outer race as shown in
the bolting sequence. Torque the 1 inch, Grade 8, bolts to
980 Ft. Lbs. (1328 NM)

RT700 Series
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TORQUE WRENCH EXTENSIONS

g f

1e

A
>
\i
A
(o8]

In some applications, a standard torque wrench and socket orque wrench (600 ft. 1b.) times ("B™)
cannot be fitted to the bolt (s) to be tightened because of setting (TWS) = (“B") plus (“A™)
restricted access. In other instances, the torque value speci-

fied cannot be obtained because sufficient force cannot be =lpq -Plw

applied to the standard length wrench. Both of these prob-

lems may be solved by the use of appropriate torque wrench

extensions - either commercially made or fabricated by the

user. EXAMPLE

When using an extension, it must be remembered that the A =10.25"
wrench torque (the actual torque reading or setting of the B =43"

wrench) and the wrench force (the force applied to the
wrench) must be adjusted to compensate for the added length TWS

(600 FT.LB.) X 43

and produce the desired bolt torque. 42 + 1025
Refer to the illustration and formula below when calculating = 2580
the proper adjusted values for wrench torque, wrench force 53.25

and bolt torque.
= 485FT.LB.
NOTE: If the Torque wrench setting at length “ B” would be
600 ft. Ib. (813 NM) for capscrews not requiring us
of adapter, then the following shows the use of an

adapter and the calculation for that setting.

FORMULA

RT700 Series 6-16
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WELDING INSTRUCTIONS

Beforewelding on the unit, contact the factory service de-
partment for approval.

ATTENTION

When doing repair welding on your unit take precaution
attaching your ground to the component being repaired. This
will reduce the chance of arcing through a bearing, cylinder,
etc., damaging the component. Paint should be removed
from the surface to be used as the “ground” (earth).

ATTENTION

Use necessary precaution when welding around fuel tanks,
oil reservoir, batteries, tubing and pressure systems.

ATTENTION

When welding close to glass, cylinder rods, or any polished
surface, provide adequate protection from splatter.

ATTENTION

Never weld when the engine is running. Always disconnect
the battery cables and applicable grounds before welding.

Do not weld on wet surfaces since this will cause hydrogen
embrittlement of the weld.

A| CAUTION |

Always have afire extinguisher on hand in case of fire. Ade-
quate ventilation and dry area are necessary. Protective
clothing should be used and all persons in the welding area
should have protection for their eyes. Follow instructions for
welding and cutting on paint.

AWS CLASS E7018 Low hydrogen rod for normal repairs
on low aloy to medium carbon steel. All position welding,
good penetration, and crack resisting up to 80,000 yield.
Also suitable for repair of previous intershield welds.

AWS CLASS E11018G Low hydrogen rod for repair on
high strength alloy steel such as T-1, 80,000 to 100,000
yield. All position welding, good penetration, and high ten-
sile strength up to 110,000.

Note:  Low hydrogen rod E7018 must be used within four
(4) hours upon removal from a freshly opened con-

tainer or from a storage oven.

Low hydrogen rod E11018G must be used within 1/
2 hour upon removal from its container or from a
storage oven.

A| CAUTION |

All welding procedures and welding operator qualifications
shall be in accordance with ANSI/AWS D14.3 when weld-
ing on load sustaining members (ANSI/ASME B30.5)

RT700 Series
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WELDING & CUTTING
ON PAINTED SURFACES

A[ WARNING |

When welding or cutting steel coated with a certain paint systems,
the worker is exposed to decomposition products (metal fumes, gases
or vapors, particulate) which vary depending on the type of process
being used to weld or cut, the nature of the base metal, and the type
of coating system. The following control procedures should be uti-
lized when one is welding or cutting coated steel:

» Use a power brush or grinding wheel to strip the coating from the
steel in the vicinity where the cut or weld is to be made. Remove
the paint far enough from the weld to prevent any remaining paint
from becoming heated and bubbling. If this happens, continue to
brush or grind the paint away.

» A toxic dust respirator and eye protection should be used while
stripping the paint.

» Welder should be outfitted with a fresh air supplied respirator and
other personal protective equipment required for welding.

» Other employees should be removed from the area or told to stand
back a minimum of 10 feet from the welder. Do not be in direct
line with the weld fumes.

* Use aloca exhaust hood to remove fumes during the welding or
cutting operation if oneis available.
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HYDRAULIC CYLINDERS

HEAD GLAND
SPACER | “O" RING
PISTON BACK-UP
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4000 PSt PRESET
SETSCREW BUTTRESS DO NOT CHANGE
NUT RETRACT PORT EXTEND PORT
EXTEND CYLINDER
SEAL THREAO RING & BOLT
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SEAL RING THRUST ROD AFTER ASSEMBLY.
LOADING  PLATE HEAD GLAND
RING “0" RING
PISTON & BACK-UP
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LIFT CYLINDER
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SERVICE AND ADJUSTMENTS

HYDRAULIC CYLINDERS MAINTENANCE

HYDRAULIC CYLINDER DISASSEMBLY
GENERAL

Do not disassemble a cylinder unless no other maintenance
procedure can correct the problem. All overhaul or new cyl-
inder installations should be done in a clean, dust-free atmo-
sphere with al ports plugged until hose connections are
made.

BOOM EXTEND CYLINDERS

The outer case is the “moving” member of the cylinder. The
hollow shaft is “stationary”. The hollow shaft ports the pis-
ton and case end to retract the cylinder while a tube within
the “shaft” ports the piston and head gland to extend the cyl-
inder.

Disassemble the boom extend cylinders by the following
procedure:

1. Using an adjustable spanner wrench, remove head gland
of cylinder. As head gland is loosened, it may be neces-
sary to begin to move rod out of cylinder tube.

2. With head gland fully disengaged, remove as an assem-
bly, piston rod, head gland, and piston assembly.

3. To remove piston, remove the setscrews which secure
the piston retaining ring to piston rod.

Note: There are two types of cylinders used on the machine.
Both cylinders have setscrews located under the wear
ring to retain the piston to the rod.

Note: After removing the piston, the retainer can be
removed to reseal the inner tube.

BOOM LIFT CYLINDER

Disassemble the boom lift cylinder by the following proce-
dure:

1. Remove the locking socket head cap screw from the
draw ring. With an adjustable spanner wrench, remove
the draw ring and head gland.

A| CAUTION |

Failure to remove the locking capscrew may result in
serious thread damage.

Note: One turn off, back 1/3 turn alternately.

2. Remove the head gland, shaft, and piston from the case.

3. Remove piston and gland by removing setscrews in
retaining collar removing retaining nut. Remove piston
and gland from rod. Access to all seal unitsis now pos-
sible.

HYDRAULIC CYLINDER INSPECTION

Wash the cylinder bore and all the components with solvent
and make the following inspection:

CYLINDER BORE

For signs of scoring and deep scratches. In the event of any
defects, reassemble the entire cylinder and contact your dis-
tributor.

CYLINDER SHAFT

For dents, deep scratches, or damaged chrome plating. File
any sharp edges on ends of shaft to protect the seals upon
reassembly. Always protect the shaft finish when clamping
in avice or when welding against weld splatter.

PISTON RINGS

For cracks or other damage. Particularly check the interlock-
ing ends that they are not missing or broken.

PISTON SEALS

For signs of severe damage. Do not remove unless replace-
ment is necessary.

RT700 Series
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HYDRAULIC CYLINDERS MAINTENANCE

PISTON & HEAD GLAND

It is not normally necessary to replace the piston, piston
rings, or head gland.

HYDRAULIC CYLINDER REASSEMBLY
GENERAL

As cylinder components are reassembled, be certain all
rings, seals, spacers, and setscrews required in one step are
in place before proceeding to the next step. See Group 39 of
the Parts Manual for a complete listing of cylinder parts.

A teflon ring must be installed before the piston ring or wear

ring is installed since the teflon ring must first be “walked”
into the piston ring groove and then into its own groove.
Warm the teflon ring until reasonably flexible and oil the
piston ring or wear ring to aid in the installation.

Most piston ring breakage is due to careless or hasty assem-
bly at this point.

BOOM LIFT CYLINDERS

With the piston, piston rod, head gland, retaining ring, and
rod eye reassembled as a unit, slide the piston into the cylin-
der bore. Next, insert and seat the head gland. It may be nec-
essary to drive the head gland into place using awood block
and hammer. In this event, cover the rod with rags or arub-
ber tube to prevent damage from a glancing hammer blow.
Theretaining ring is then spun in and tightened to secure the
head gland. Install socket head cap screws. The retaining
ring should be secured with Loctite Grade 242. Coat both
grooves around the thread ring as well as the bolt heads with
a“dlstic” type silicon sealant to keep moisture out.

Note: When installing the piston ring nut on the piston rod,
torque to 400 ft. Ibs and then secure with setscrew
lock. Use Loctite Grade 242 on ring nut and set-
SCrews.

BOOM EXTENDED CYLINDERS

With the piston, piston rod, head gland, and retaining ring
assembled as a unit, slide the piston into the cylinder bore.
Next, insert the head gland. It may be necessary to tap the
gland into place using a wood block and hammer. In this
event, cover the rod with rags or a rubber tube to prevent
damage from a glancing hammer blow. The head gland is
then spun in and tightened.

Note: Apply Loctite Gr. 242 to piston retaining rings at
assembly. Also apply to locking setscrews.

On cylinder, preset nylon plug with a 25 ft. Ib. torque, using
a Grade 8 cap screw, and install setscrew and setscrew and
torque to 15 ft. Ibs, three (3) places.

HYDRAULIC CYLINDER OPERATION

As soon as the cylinder is ready to be placed in operation, it
should be slowly cycled under no load conditions for several
minutes in order to allow the entrapped air within the cylin-
der to escape to the reservoir and, also facilitate the reform-
ing of the seals which may have temporarily deformed
during shipping, storage, or reassembly.

New cylinders may show a dlight “drifting” tendency when
first used. Thisis natural, due to one or both of the following
Causes:

1. Air entrapped in the oil.

2. Seals not yet fully reformed or seated.

“Drifting” should decrease with operation as piston rings and

seals “break in” to provide better sealing and the eventual
escaping of the trapped air in the oil.
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WIRE ROPE AND REEVING

MAINTENANCE

All wire ropes in active service should be inspected daily
along with spooling, sheaves, wedge sockets, and any other
wire rope fittings for damage. Once weekly a thorough wire
rope inspection should be made by a competent inspector. A
record should be kept of the inspection on the form provide
in section 4.

Refer to ANSI Standard B30.5 for guidelines covering the
inspection, maintenance, repair, and replacement of wire
rope. Worn, kinked, birdcaged, fatigued, or otherwise dam-
aged wire rope must be removed immediately. Wire rope,
when properly installed, lubricated, and employed, will give
many hours of satisfactory use. Whereas, a new piece of wire
rope can beimmediately ruined if misused. Replace any wire
rope found to be in unsatisfactory condition.

In addition to damage such as kinking, crushing and broken
wires, factors such as corrosion, abrasion, pitting, peening,
and scrubbing of outside tires, reduction of rope diameter,
the condition of other components, and proper lubrication
are considered. Refer to section 4 for wire rope lubricating
procedures.

Before installing a new or replacement rope, make certain
the rope to be used is the proper type and size. The wrong
rope will not function properly and may even be dangerous.

Refer to Section 9 for instructions on inspecting and replac-
ing sheaves.

WIRE ROPE SPECIFICATIONS
MAIN & AUXILIARY WINCH
3/4" (19 mm) dia. 6 x 19 or 6 x 37
IWRC regular lay wire rope
Minimum Breaking Strength 25.6 Tons (23.3 MT)

MAIN & AUXILIARY WINCH
OPTIONAL HOIST LINE

3/4” (19 mm) rotation resistant
compacted strand 34 x 7 Grade 2160
Minimum Breaking Strength 34.5 Tons (31.4 MT)

A| CAUTION |

The use of non-rotating 18 x 7 class wire rope is not rec-
ommended in multiple reeving applications and, if used
for applications involving single part line, must not be
used with loads exceeding one fifth (1/5) the rated break-
ing strength. Theinner wiresaregenerally thefirst to fail
on this class of rope making it very difficult to inspect as
broken wires cannot be seen. Refer to ANSI B30.5, Sec-
tion 5-2.4 for the necessary inspection procedure and
replacement criterion.

If non-rotating or spin resistant rope is used on this crane, the
rope must be replaced if two or more wires are found broken
in one lay of the rope.

CABLE REEVING

When reeving the machine for any job, remember that hoist-
ing and lowering speeds decrease as the number of parts of
line increases. For the most efficient use of the machine, itis
desirable to use the minimum number of required parts for
lifting the anticipated |oads.

A| CAUTION

Never use lessthan the number of partscalled for by the
load rating chart. The minimum required number of
partsisdetermined by referring to the load rating chart.

This machine incorporates a “Quick Reeving” boom head
and block which do not require removal of the wedge and
socket from the rope in order to change the reeving.
Removal of two pinsin the boom head and three in the hook
block will allow the wedge and socket to pass through.

A| CAUTION

If a socket is changed or replaced, or if you are changing
hook block weights; it is important to use the correct
socket.

RT700 Series
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SPOOLING WIRE ROPE ON DRUMS

Care must be exercised when installing wire rope on the
winch drum. Improper spooling can result in winch damage
through crushing, kinking, doglegs, abrasion, and cutting.
Poorly installed wire rope will also adversely affect the
operating characteristics of the machine by causing uneven
application of force and motion. This can cause premature
fatiguing and failure of the rope.

Thoroughly inspect and clean the winch before proceeding
with the installation. CHeck the lagging and drum flanges
for cracks, breaks, and excessive wear. Deformed or out-
sized drum and excessive undercutting at the base of the
flange also indicate the repair or replacement of the drumis
necessary.

Check the bearings for excessive wear or play.

After correcting any defects revealed by the inspection and
determining that the winch is in good operating condition,
spool the wire rope as follows:

Mount the cable shipping reel vertically on jacks or a suit-
able supporting structure, with a pipe or bar through the reel
center. The cable should be drawn from the top of the reel,
as shown, in order to avoid reverse bending as it is spooled
onto the winch drum.

If cable is wound from the storage reel onto the drum, the
reel should be rotated in the same direction as the hoist.

Apply breaking force to the reel flange in order to prevent
overrun as the rope is being drawn off. Loops formed by
overrun can cause kinks and doglegs in the rope, resulting
in damage and premature rope failure. A timber or block
forced against the shipping reel flange can be used to pro-
vide the required braking force.

Install cable on the winch drum in accordance with the fol-
lowing procedure.

1. Position the cable over the boom nose sheave and route
back to the winch drum.

2. Position the winch drum with the cable anchor slot on
top.

3. Insert cable through slot and position around the cable
wedge.

4. Position the anchor wedge in the drum slot; pull firmly
on the free end of the cable to secure the wedge.

5. Slowly rotate the drum, ensuring the first layer of cable
is evenly wound onto the drum.

6. Install the remainder of cable, as applicable.

The end of the cable should be even with the bottom of the
anchor wedge.

Note: If the wedge does not seat securely in the slot, care-
fully tap the top of the wedge with a mallet.

RT700 Series
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CABLE SOCKETS

A| CAUTION |

The wrong cable wedge could permit the wire rope to
work loose and detach itself from the drum, possibly
causing property damage or personal injury.

Tension the wire rope by braking the shipping reel and
dowly operate the winch in the raise mode to wind the
cable onto the winch drum. As the spooling proceeds, make
sure that adjacent turns are tight against one another. A lead
or brass hammer may be used to tap the rope over against
preceding turns. Tight winding on the drum is absolutely
essential.

A| CAUTION |

Never use a steel hammer or punch bar to move the
rope on the drum. These tools can easily damage the
rope.

After the wire rope is wound onto the winch drum, reeve
the cable as desired.

A| CAUTION |

Use only factory supplied sockets, wedges, and pins of the
proper size; make no substitutions.

Follow the procedure below when installing wedge type
sockets on wire rope. Be certain the correct socket and wedge
are used.

1. Lead the rope through the socket, form a large loop and
draw the rope end back through the socket. A length of
rope equal to at least one rope lay should be drawn back
through.

2. Insert the wedge and allow the rope strands to adjust
around it.

@’?ﬁ—ﬁm

3. Seat the wedge and loop just tightly enough to allow
handling by attaching the socket to a strong support and
engaging the winch to take a strain on the rope.

4. Fina seating of the wedge is accomplished by making
lifts of gradually increasing loads. Avoid imposing
shock loading on the rope until the wedge is firmly in
place.

FREE EMD

WORWING END

5. After the wedge has been firmly seated, a short length
(6 inches) of the cable should be secured to the free end
of the wire rope to act as a stop as shown. Do not clamp
the free end to the load supporting end as this will
weaken the rope.

RT700 Series
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CABLE SOCKETS

CABLE SOCKETSAND WEDGES

WHERE USED PART NUMBER

3/4” CABLE SOCKET & WEDGE 1234-44

3/4” SOCKET WEDGE
218534
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MACHINE STORAGE

Machines being placed in storage must be ade-
quately protected from deterioration during the
period of idleness. This will ensure that they can
be restored to active service with a minimum ef-
fort.

Before removing this hydraulic crane from ser-
vice for extended periods, it should be prepared
for storage as prescribed in the following para-
graphs. In general, three (3) major components
must undergo preparation. These are the Ma-
chine Proper, the Engine and the Transmission.
The specific procedure to be followed depends
upon the expected period of storage.

SHORT TERM STORAGE - 30 DAYS OR LESS
Short term storage requires minimal preparation.

The MACHINE should be thoroughly cleaned, lu-
bricated in accordance with Section 4, and paint-
ed surfaces retouched where the paint has
deteriorated. exposed portions of all hydraulic
cylinders should be coated with multipurpose
grease. Coat unpainted metal surfaces with mul-
tipurpose grease after removing any rust accu-
mulations.

The ENGINE should be prepared as prescribed
on page 7-2, the topic “Engine Storage”.

The TRANSMISSION should be prepared as pre-
scribed on page 7-4, the topic “Transmission
Storage”.

LONG TERM STORAGE - 30 DAYS OR MORE

Long term storage requires greater preparation
than short term storage and must be undertaked
with greater care.

The MACHINE should be prepared as follows:
1. Perform the short term machine storage prep-

aration, making certain that All points with
grease fittings are liberally lubricated.

2. Drain and refill the swing reducer, winch(es),
axle differentials, planetary hubs and the hy-
draulic reservoir. Refer to page 4-19 when servic-
ing the reservaoir.

3. Distribute the new hydraulic fluid to all parts
of the system by operating all function.

4. Clean and tape the battery cables after remov-
ing and storing the battery.

5. Coat the external ring gear of the swing bearing
with oper gear lubricant.

6. Fill the hydraulic reservoir to the top AFTER
THE MACHINE IS PARKED IN ITS STORAGE SPOT.

7. Coat wire rope with lubricant.
8. Coat exposed cylinder rods with grease.

The ENGINE should be prepared as prescribed
on page 7-2, the topic “Engine Storage”.

The TRANSMISSION should be prepared as
prescribed on page 7-4, the topic “Transmis-
sion Storage.”

ENGINE STORAGE

PREPARING ENGINE FOR STORAGE - When an
engine is to be stored or removed from operation
for a period of time, special precautions should
be taken to protect the interior and exterior of the
engine, transmission, and other parts from rust
accumulation and corrosion. The parts requiring
attention and the recommended preparations are
given below.

It will be necessary to remove all rust or corrosion
completely from any exposed part before applying
a rust preventive compound. Therefore, it is rec-
ommended that the engine be processed for stor-
age as soon as possible after removal from
operation.
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The engine should be stored in a building which
is dry and can be heated during the winter
months. Moisture absorbing chemicals are avail-
able commercially for use when excessive damp-
ness prevails in the storage area.

TEMPORARY STORAGE (30 DAYS OR LESS)
To protect an engine for a temporary period of
time proceed as follows:

1. Drain the engine crankcase.

2. Fill the crankcase to the proper level with the
recommended viscosity and grade of oil.

3. Fill the fuel tank with the recommended grade
of fuel oil. Operate the engine for two minutes at
1200 rpm and no load.

NOTE: Do not drain the fuel system or the crank-
case after this run.

4. Check the air cleaner and service it, if neces-
sary as outlined under Air System.

5. If freezing weather is expected furing the stor-
age period, add a high boiling point type anti-
freeze solution in accordance with the
manufacturer's recommendations. Drain the
raw water system and leave the drain cocks open.

6. Clean the entire exterior of the engine (except
the electrical system) with fuel oil and dry it with
air.

7. Seal all of the engine openings. The material
used for this purpose must be waterproof, vapor-
proof and possess sufficient physical stength to
resist puncture and damage fro m the expansion
of entrapped air.

An engine prepared in this manner can be re-
turned to service in a short time by removing the
seals at the engine openings, checking the engine
coolant, fuel oil, lubricating oil, transmission,
and priming the raw water pump, if used.

EXTENDED STORAGE (30 DAYS OR MORE)
When An Engine Is To Be Removed From Opera-
tion For An Extended Period Of Time,prepare It
as follows:

1. Drain and thoroughly flush the cooling sys-
temwith clean, soft water

2. Refill the cooling system with clean, soft water.

3. Add a rust inhibitor to the cooling system (re
fer to page 4-7, “Corrsion Inhibitor).

4. Remove, check and reconditon the injectors, if
necessary, to make sure they will be readyt to op-
erate when the engine is restored to service.

5. Reinstall the injectors in the engine, time
them, and adjust the valve clearance.

6. Circulate the coolant through the entire sys-
tem by operating the engine until normal operat-
ing temperature is reached (160°F. to 185°F).

7. Stop the engine.

8. Remove the drain plug and completely drain
the engine crankcase. Reinstall and tighten the
drain plug. Install new lubricating oil filter ele-
ments and gaskets.

9. Fill the crankcase to the proper level with a
30-weight preservative lubricating oil MIL-L-
21260, Grade 2 (P10), or equivalent.

10. Drain the engine fuel tank.

11. Refill the fuel tank with enough rust preven-
tive fuel oil such as Americal Oil Diesel Run-In
Fuel (LH 4089), Mobil 4Y17, or equivalent, to en-
able the engine to operate 10 minutes.

12. Drain the fuel filter and strainer. Remove the
retaining bolts, shells and elements. Discard the
used elements and gaskets. Wash the shells in
clean fuel oil and insert new elements. Fill the
cavity between the element and shell about two-
thirds full of the same rust preventive compound
as used in the fuel tank and reinstall the shell.
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13. Operate the engine for 5 minutes to circulate
the rust preventive throughout the engine.

14. Refer to page 4-6 and service the air cleaner.

15. With an all-purpose grease such as Shell Al-
vania No. 2, or equivalent, lubricate the clutch
throwout bearing, clutch pilot bearing, drive
shaft main bearing, clutch release shaft, and the
outboard bearings (if so equipped).

16. Remove the inspection hole cover on the
clutch housing and lubricate the clutch release
lever and link pins with a hand oiler. Avoid get-
ting oil on the clutch facing.

17. Apply a non-friction rust preventive com-
pound, to all exposed parts. If it is convenient,
apply the rust preventive compound to the engine
flywheel. If not, disengage the clutch mechanism
to prevent the clutch disc from sticking to the fly-

wheel.
A| CAUTION |

Do not apply oil, grease or any wax base com-
pound to the flywheel. The cast iron will absorb
these substances which can “sweat” out during
operation and cause the clutch to slip.

18. Drain the engine cooling system (tag cap).
19. The oil may be drained from the engine

crankcase if so desired. If the oil is drained, rein-
stall and tighten the drain plug (tag cap).

20. Remove and clean the battery and battery ca-
bles with a baking soda solution and rinse them
with fresh water. Store the battery in a cool (nev-
er below 32°F.) dry place. Keep the battery fully
charged .

21. Insert heavy paper strips between the pulleys
and belts to prevent sticking.

22. Seal all of the openings in the engine, includ-
ing the exhaust outlet, with moisture resistant
tape. Use cardboard, plywood or metal covers
where practical.

23. Clean and dry the exterior painted surfaces of
the engine. Spray the surfaces with a suitable lig-
uid automobile body wax, a synthetic resin var-
nish or a rust preventive compound.

24. Cover the engine with a good weather-resis-
tant tarpaulin or other cover if it must be stored
outdoors. A clear plastic cover is recommended
for indoor storage.

The stored engine should be inspected periodical-
ly. If there are any indications of rust or corro-
sion, corrective steps must be taken to prevent
damage to the engine parts. Perform a complete
inspection at the end of one year and apply addi-
tional treatment as required.
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RESTORING ENGINE TO SERVICE

1. Remove the valve rocker cover(s) and pour at
least one-half gallon of oil, of the same grade as
used in the crankcase, over the rocker arms and
push rods.

2. Reinstall the valve rocker cover(s).

3. Remove the covers and tape from all of the
openings of the engine, fuel tank, and electrical
equipment. Do not overlook the exhaust outlet.

4. Wash the exterior of the engine with fuel oil to
remove the rust preventive.

5. Remove the rust preventive from the flywheel.

6. Remove the paper strips from between the pul-
leys and the belts.

7. Check the crankcase oil level. Fill the crank-
case to the proper level with the heavy-duty lubri-
cating oil recommended under Lubricating Oil
Specifications.

8. Fill the fuel tank with the fuel specified under
Diesel Fuel Oil Specifications.

9. Close all of the drain cocks and fill the engine
cooling system with clean soft water and a rust
inhibitor. If the engine is to be exposed to freezing
temperatures, add a high boiling point type anti-
freeze solution to the cooling system (the anti-
freeze contains a rust inhibitor).

10 Install and connect the battery.

11. Service the air cleaner as outlined under Air
System.

12. Prepare the generator for starting.

13. Remove the inspection hole cover and inspect
the clutch release lever and link pins and the
bearing ends of the clutch reliease shaft. Apply
engine oil sparingly, if necessary to these areas.

14. After all of the preparations have been com-
pleted, start the engine. The small amount of
rust preventive compound which remains in the
fuel system will cause a smoky exhaust for a few
minutes.

NOTE: Before subjecting the engine to a load or
high speed, it is advisable to check the engine
tune-up.

TRANSMISSION STORAGE

PRESERVATIVE SELECTION When transmis-
sions are to be stored or remain inactive for ex-
tended periods of time, specific preservative
methods are recommended to prevent rust and
corrosion damage. The length of storage will usu-
ally determine the preservative method to be
used. Various methods are described below.

STORAGE NEW UNITS

New units contain preservative oil when shipped
for Funk and can be safely stored for 6 weeks
without further treatment. Refer to the Funk
Transmission manual for additional information.

STORAGE, 30 DAYS TO 1 YEAR - WITHOUT
OlIL
1. Drain Qil.

2. Seal all openings and breathers, except oil
drain hole, with moisture-proof cover or tape.

3. Coat all exposed, unpainted surfaces with Nox
Rust X-110.
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4. Atomize or spray 4 ounces of Nox Rust VCI No.
10 oil, or equivalent, into the transmission
through the oil drain hole. Install the drain plug.

5. If additional storage time is required, (3) and
(4) above should be repeated at yearly intervals.

*Nox Rust is a preservative additive manufac-
tured by the Daubert Chemical Company, Chi-
cage, lllinois. Motorstor is covered by US
Military Specifications MIL-L-46002 (ORD)
and MIL-1-23310 (WEP).

RESTORING TRANSMISSION TO SERVICE

1. If Nox Rust, or equivalent, was used in prepar-
ing the transmission for storage, use the follow-
ing procedures to restore the unit to service.

2. Remove the tape from openings and breather.

3. Wash off all the external grease with solvent.

4. Add hydraulic transmission fluid, type C3 to
proper level.

NOTE: It is not necessary to drain C3 oil and Nox
Rust mixture from the transmission.

5. If Nox Rust or equivalent, was not used in pre-
paring the transmission for storage, use the fol-
lowing procedures to restore the unit to service.
6. Remove the tape from openings and breathers.
7. Wash off all the external grease with solvent.
8. Drain oil.

9. Install a new oil filter element(s).

10. Refill transmission with hydraulic transmis-
sion fluid, type C3 to proper level.

RESTORATION TO SERVICE

Refer to page 7-4, “Restoring Engine to Service”,
and page 7-5 and 7-6, “Restoring Transmission
to Service”, for the procedures required to restore
these components to service.

Remove the MACHINE from storage via the fol-
lowing procedure:

1. Remove preservative lubricants from all sur-
faces.

2. Check all fluid levels, adding or draining as re-
quired.

3. Lubricate the machine according to Section 9,
making certain that all points with grease fittings
are lubricated.

4. Make a thorough visual inspection of the entire
machine, placing special emphasis on the condi-
tion of all hydraulic hoses.
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CHROME CYLINDER ROD STORAGE

Hard chrome plating is primarily applied to steel
cylinder rods for its wear resistant properties, al-
though it does provide considerable corrosion re-
sistance as well. Once the chrome-plated rod is
assembled into a cylinder and put into service,
the hydraulic fluid on the surface of the rod pro-
vides all the corrosion resistance required for the
rod during its life cycle. As a cylinder cycles, hy-
draulic fluid is driven into any surface cracks
that exist in the chrome plate. When these
cracks are filled with hydraulic fluid, moisture or
corrosive fluids can not penetrate the cracks.
However, some machining and cleaning opera-
tions can negatively impact the future corrosion
resistance of chrome-plated shafting. For exam-
ple, additives such as chlorine, sulfur, and sodi-
um found in Extreme Pressure (EP) coolants and
some washing solutions are known rust acceler-
ates and can strip chrome plating from the base
metal. Cleaning processes, such as phosphate
washing are also known to be detrimental to the
corrosion resistance of hard chrome plated
shafting.

If the rod is not periodically cycled and is subject
to a corrosive environment, moisture and oxygen
can work its way down through the chrome layer
and begin to corrode the base metal. Brand new
equipment may be stored outside for a consider-
able period of time at the equipment dealership
before it is sold. During these times, a protective
barrier must be applied to the exposed cylinder
rod. This protective barrier will preserve the in-
tegrity of the chrome plating by preventing the
elements of corrosion from getting to the metal
substrate.

Cylinders should be stored in the retracted posi-
tion, if at all possible. The steps outline below
cover the procedures to be followed for protect-
ing New Equipment from corrosion if it must be
stored in the extended position:

1. Position the equipment as it will be stored
and identify all the exposed portions of the

chrome plated cylinder rods.

Clean any dirt and dust from the exposed
portions of the cylinder rods using a dry
cloth or a cloth which has been dampened
with an appropriate solvent. Do not use
caustics or acids.

Apply a thin coating of “Ferro-Kote 5856-BF”
to the exposed surfaces of the chrome plated
cylinder rods. The ferro-Cote may be
thinned using a 40% Kerosene or no. 1 fuel
oil mixture.

4. Inspect the cylinder rod surfaces and reapply
at three to six month intervals.
5. If the equipment is to be moved and then

stored again for an extended period of time
or if the cylinder is cycled, steps 1 thru 4
should be repeated for all cylinder rods that
were exposed.

*Ferro-Kote 5856-BF is a product of Quaker
Chemical Company, Conshohocken, PA
19428

For the protection of Older Equipment that is to
be stored, the procedure outlined above can be
used, but greater attention to cleaning the ex-
posed portions of each cylinder rod is required.
Solvent applied with plastic or copper wool can
be used, but abrasives such as sandpaper
should never be used to clean the exposed sur-
faces of the cylinder rod. If surface damage to
the chrome plate is discovered, the frequency of
corrosion barrier applications should be in-
creased.

Note: Caution must be used when cleaning
equipment in service with high pressure
washes. Soaps or chemicals containing
chlorines or other corrosive elements
should be avoided. Cylinders should be
cleaned in a retracted position as not to
expose rods to the chemicals. Cylinders
should be cycled immediately following
the wash. If rods are to be stored in the
extended position, refer to steps 1-4
above.
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CONVERSION TABLES

DECIMAL AND METRIC EQUIVALENTS OF FRACTIONS OF AN INCH

Fracti_ons of Decimals of Millimeters Fracti_ons of Decimals of Millimeters

an inch an inch an inch an inch

1/64 .0156 0.397 33/64 5156 13.097
1/32 .0313 0.794 17/32 5313 13.494
3/64 .0469 1.191 35/64 5469 13.891
1/16 .0625 1.588 9/16 5625 14.287
5/64 .0781 1.985 37/64 5781 14.684
3/32 .0938 2.381 19/32 .5938 15.081
7164 .1094 2.778 39/64 .6094 15.478
1/8 1250 3.175 5/8 .6250 15.875
9/64 .0406 3.572 41/64 .6406 16.272
5/32 .1563 3.969 21/32 .6563 16.688
11/64 1719 4.366 43/64 6719 17.085
3/16 .1875 4.762 11/16 .6875 17.462
13/64 .2031 5.159 45/64 .7031 17.859
7132 .2188 5.556 23/32 .7188 18.256
15/64 2344 5.953 47164 7344 18.653
1/4 .2500 6.350 3/4 .7500 19.050
17/64 .2656 6.747 49/64 .7656 19.447
9/32 .2813 7.144 25/32 .7813 19.843
19/64 .2969 7.541 51/64 .7969 20.240
5/16 .3135 7.937 13/16 .8125 20.637
21/64 .3281 8.334 53/64 .8281 21.034
11/32 .3438 8.731 27132 .8438 21/430
23/64 .3594 9.128 55/64 .8594 21/827
3/8 .3750 9.525 7/8 .8750 22.224
25/64 .3906 9.922 57/64 .8906 22.621
13/32 4063 10.319 29/32 .9063 23.018
27/64 4219 10.716 59/64 .9219 23.415
7/16 4375 11.12 15/16 .9375 23.812
29/64 4531 11.509 61/64 .9531 24.209
15/32 4688 11.906 31/32 .9688 24.606
31/64 4844 12.303 63/64 .9844 25.003
1/2 .5000 12.700 1 1.0000 25.400




GENERAL INFORMATION

LIQUID WEIGHTS AND MEASURES

METRIC EQUIVALENTS

LIQUID MEASURE LIQUID MEASURE
4 gills equals 1 pint 1 litre equals .0353 cu. ft.
2 pints “ 1 quart 1 litre “ .2642 gallon
4 quarts “ 1 gallon 1 litre “ 61.023 cu. in.
7.48 gallons “ 1 cu. ft. 1 litre “ 2.202 Ibs. of
240 gallons of ¢ 1Ton water(62xF.)
water 1 cu. foot “ 28.32 litres
340 gallons of “ 1 Ton 1 gallon “ 3.785 litres
gasoline 1 cu. inch “ .0164 litre
MEASURES OF WEIGHTS MEASURE OF WEIGHTS

16 ounces equals 1 pound 1 gram equals .0353 ounce
2000 pounds “ 1 short ton 1 kilogram “ 2.205 Ibs.
2240 pounds “ 1 long ton 1 ounce “ 28.35 grams
100 cu. feet " 1 register ton 1 pound “ 454 kilogram
40 cu. feet : 1U.S.shipping 1ton ¢ .907 metric ton

ton

CIRCULAR MEASURE ELECTRICAL UNITS
60 seconds equals 1 minute 1 kilowatt equals 1.34 H.P.
60 minutes “ 1 degree 1 horsepower “ 746 watts
90 degrees “ 1 quadrant
360 degrees “ circumference
SURVEYOR’'S MEASURE
7.92 inches equals 1 link
100 links “ 66 feet
or 4 rods
or 1 chain
80 chains “ 1 mile




GENERAL INFORMATION

METALS, ALLOYS, ORES

Aluminum, Cast-Hammered
Brass, Cast-Rolled
Bronze

Copper, Cast-Rolled
Gold, Cast-Hammered
Iron, Gray-Cast

Iron Slag

Lead

Manganese

Mercury

Nickel

Steel

Tin, Cast-Hammered
Tin, Cast-Hammered
Tungsten

Zinc, Cast-Rolled

MASONRY

Ashlar Masonry *
Rubble Masonry *
Dry Rubble Masonry *

AVERAGE WEIGHT OF MATERIALS

*Granite, Syenite, Gneiss, Marble,
Limestone, Sandstone, Bluestone

Brick Masonry

Concrete Masonry
Portland Cement
‘Portland Cement, Loose
Lime, Gypsum, Loose
Mortar, Lime, Set

WOOD

Cedar

Fir, Douglas
Oak

Pine, Oregon
Pine, Southern
Redwood
Spruce

Black Walnut

Lb. per Cu. Ft.
EARTH
165 Clay, Dry
534 Clay, Damp, Plastic
509 Clay & Gravel, Dry
556 Earth, Dry Loose
1205- Earth, Dry Packed
442 Earth, Moist Loose
172 Earth, Moist Packed
710 Earth, Mud Flowing
475 Earth, Mud Packed
847 Riprap, Limestone, Sandstone,
537 Shale
481-489 Sand, Gravel, Dry Loose
459 Sand, Gravel, Dry Packed
459 Sand, Gravel, Wet
1200
440
EXCAVATIONS IN WATER
Sand or Gravel
Sand or Gravel & Clay
Clayt
143-162 River Mud
137-156 Soil
110-130 Stone Riprap
103-128 STONE, QUARRIED, PILED
100-128
196 Basalt, Granite, Gneiss
94 Limestone, Marble, Quartz
53-64 Sandstone
103 Shale
Greenstone, Hornblend
MISCELLANEOUS
22
32 Water, 4x C.
42-54 Water, 100x C.
32 Paper
38-42 Glass, Common
2 Petroleum
28 Coal, Anthracite
37 Coal, Bituminous

Coal, Coke

63
110
100
76
95
78
96
108
115

80-105
90-105
100-120
126

60
65
80
90
70
65

96
95
82
92
107

62.4
59.8
58
162
45-54
47-5
40-54
23-32




GENERAL INFORMATION

TORQUE RATINGS

ES -100.0
TORQUE RATINGS
FOR
DRY - UNCOATED FASTENERS

TORQUE VALUES TO BE WITHIN * 5%
ALL FIGURES IN FOOT POUND

THIS TABLE DOES NOT APPLY TO HY-
DRAULIC CONNECTIONS. WHEN
TORQUING HYDRAULIC CONNEC-

TIONS REFER TO ES-100.1

NOM. DIA. IN. GRADE 2 GRADE 5 GRADE 8
1/4 6 -*4 8 12 BOLT HEAD MARKING
5/16 12 -*7 20 25
3/8 20 -*12 30 45
7/16 35 -*20 50 75
172 50 - *30 80 110
9/16 75 -* 45 115 160
5/8 100 - * 60 160 225 GRADE 2
3/4 180 - * 110 280 400
7/8 175 450 640
1 265 680 970
1-1/8 375 840 1,380 GRADE 5
1-1/4 530 1,200 1,930
1-3/8 700 1,570 2,540
1-1/2 930 2,080 3,380
1-3/4 1,460 2,090 5,300 GRADE 8
2 2,200 3,200 7,990
2-1/4 3,200 5,350 11,690
2-1/2 4,400 7,300 15,990

The above information was compiled for U.N.C. Threaded Fasteners.

NOTE: * = Torque Values For Bolts And Screws Longer Than 6”

Fasteners as supplied by the vendor are considered not
lubricated.




GENERAL INFORMATION

TORQUE RATINGS

ES -100.1
TORQUE RATINGS
FOR
LUBRICATED OR PLATED FASTENERS

TORQUE VALUES TO BE WITHIN + 5%
ALL FIGURES IN FOOT POUND

REFER TO THIS TABLE WHEN TORQU-
ING HYDRAULIC CONNECTIONS (Piping

& Cylinders).
NOM. DIA. IN. GRADE 2 GRADE 5 GRADE 8

1/4 5 -.*3 7 10 BOLT HEAD MARKING
5/16 9 -*5 14 20

3/8 16 -*9 25 35

7/16 25 -*15 40 55

1/2 40 -*20 60 85

9/16 55 -*30 85 120 GRADE 2
5/8 75 -*45 120 170

3/4 135 -*80 210 300

7/8 130 340 485

1 200 515 720 CRADE 5
1-1/8 280 635 1,030

1-1/4 400 890 1,450

1-3/8 520 1,175 1,900

1-1/2 695 1,560 2,530 =t
1-3/4 1,100 1,825 3,980

2 1,650 2,750 6,000

2-1/4 2,400 4,000 8,760

2-1/2 3,300 5,500 12,000

The above information was compiled for U.N.C. Threaded Fasteners.

NOTE: If threads are not lubricated prior to assembly or are not
plated use Torque Spec. ES-100.0

* = Torque Values for Bolts and Screws longer than 6”

Fasteners as supplied by the vendor are considered not
lubricated.
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GENERAL INFORMATION

TEREX

ROUGH TERRAIN CRANE

RT700

STANDARD UPPERSTRUCTURE EQUIPMENT

A =t

ﬁ@ @;

UPPERSTRUCTURE FRAME

All welded one-piece structure fabricated with high tensile strength
alloy steel. Counterweight is bolted to frame.

TURNTABLE CONNECTION

Swing bearing is a single row, ball type, with intemal teeth. The
swing bearing is botted to the revolving upperstructure and to the
carrier frame.

SWING

A hydraulic motor drives & double planetary reduction gear for pre-
cige and smooth swing function. Swing speed (no kad) is 2.2 rpm.

SWING BRAKE

Heavy duty multiple disc swing beake is mechanically actuated from
operator's cab by foot pedal. Srake may be locked on of used as a
momentary brake. & 360° mechanical house lock is standard.

RATED CAPACITY INDICATOR

Rated Capacity Indicator with visual and avdible warning system and
automatic function disconnects. Second generation piciographic dis-
Fuyinclunes: boom radius, boom angle, boom length, aliowable
pad, actual load, and percentage of allowable lad registered by bar
graph. Operatar settable alarms provided for swing angle, hoom
length, boom angle, tip height, and work area exclusion zone. Anti-
two block system includes audiofvisual warning and automatic fune-
tion disconnects.

OPERATORS CAB

Environmental cab with all steel construction, opltimum visibility, tint-
ed safety glass throughout, and rubber floor matting is mounted on
vibration absorbing pads. The cab has 2 sliding door on the left side,
framed sliding window on the right side, hinged tinted all glass sky-
light and remavable front windshield 1o provide optimum vistility of
the load open or closed. Hot air defroster keeps windshield clear
Acoustical foam padding insulates against sound and weather. The
deduee six-way adjustable seat s equipped with a mechanical sus-
pengion and includes head and arm rests.

CONTROLS

Armirest mounted dual axis controls for winch(s), swing, 2nd boom
elevation. Winch rotation indication incorporated into control han-
dles. Armrest swings up to improve access and egress. Vernier
adjustable hand throttle ncluded. Steering column mounted furn sig-
nal, wiper, and shift controls, Switches include ignition, engine stop,
lights, hom, roof window wiper, defroster, steering mode, par}dn%
brake, outrigers, 3607 house lock, etc. Hom and winch speed shift
switches are mounted in the kevers. Foot control pedals include
swing brake, boom lelesoope, service brake, and accelerator.

INSTRUMENTATION AND ACCESSORIES

In-cab gauges include air pressure, bubrble level, engine oil pressure,
fuel. enging temperature, voltmeter, tranamission temperature, and
transmission oil pressure. Indicators include low air, high water tem-
perature, low oil pressure, high ransmission temperatuse, and low
coodant level avdiodvisual warning, hoist drum rotation indicator(s),
and Rated Capacity Indicator. Accessories include fire extinguishes;
light package including headlights, taillight, brake lights, directional
signals, four-way hazard flashers, dome light, and back-up lights
with audible back-up alarm; wind-shield washer'wiper; skylight
wiper: B.H. and LH. rear view mirrors; dash lights; and seat belt,
Circuit breakers profect electrical cirouits.

HYDRAULIC CONTROL VALVES

Viahres are mounted on the rear of the upper structure and are easily
accessible. Valves have electric/ydraulic operators and inclede one
pressure compensated two spool valve for boom elevation and tele-
seope. One pressure compensated two spool valve for main and
awalizry winch, and one single spool valve for swing. System pro-
vides for simultaneous operation of all crane functions. High pres-
sure regeneration feature ‘%:mines Z-speed boom extensitn. Quick
disconnects are provided for ease of installation of pressure check
(FaLIEs.

OPTIONAL EQUIPMENT

Auxiliary Winch » Single axis armrest mounted controllers = LP
Heater/Defroster = Hydraulically powerad Air Conditioner with or
without hydraulic heater' Diesel Heater/Defroster » Work Lights,
Rotating Beacon

STANDARD CARRIER EQUIPMENT

CARRIER CHASSIS

Chassis is Terex designed with four-wheel drive and four-wheel
steer (4X4X4). Has box-type construction with reinforcing cross
members, 3 Eri)rm:isi-an machined twrn table mnqnljnla plate and inte-
grally welded outrigger boxes. Decking has anti-skid swrfaces,
including between the frame rails, a lockable front fool stoea
partment, and access steps and handies on the left and ni
and on all four comers, Lights are recessed into the out
far protection. Air resereoir draing are collected in an easi
ble central location.

com-

Sides

ger boxes
ALLESSI-

AXLES AND SUSPENSION

Rear axle is 4 planetary drive/sleer type with 10.5" (0.26m) of total
osciliation. Automatic dscillation lockouls engage when the super-
structure is swung 10° either direction. Fronf axle & a planetary
drive/steer type, rigidly mounted 1o the frame for increased stahility.

STEERING

Hydraulic four-wheel full power steering for two-wheel, four-wheel
coordinated, of four-wheel crab steer is easily controlled by steering
wheel. A rear axle centering light is provided.

Turning Radiss: Curb Clearance

{to CL of outside tire) Radius
Two-whael: A1 T ETm 43 2" (132 m)
Four-wheel: 2 10" {7.0 m} 247 (75m)
TRANSMISSION

Range shift type power-ghift transmission with integral torgue con-
verter provides 6 spesds forward and 6 speeds reverse with neutral
safety start. Four wheel drive engages automatically with low range
and twio wheel drive with high range. A remote mounted ol filter
provides easy access. Automatic pulsating back-up atarm.




GENERAL INFORMATION

TEREX

ROUGH TERRAIN CRANE

RT700

STANDARD CARRIER EQUIPMENT (CONTINUED)

MULTI-POSITION OUT & DOWN OUTRIG-
GERS

Fully independent hydraukic cutrigoers b utilized fully ex—tended 10 24
ft. 33‘2 mp centeriing o centedding, in un]'{gﬁ 1/2 extended position, ar fully
retracied for maximum ﬁeaiﬂlu?. Easllar remavable 24" gamater Al

figats, each with an area of 452 in" (2919 o), stow on the autrigger Doxes
at meir point of usa, Complete controls and a sight eveling bubbie ane locat-
£d in the operator's cab.

WHEELS AND TIRES

Eﬂ%!}lp& whepds with full tapered bead seat rim. 15756 (4.0 m) whael-

TIRES
'g.l'rﬂ& earthmouer (E3) style read tires provide e and flotation. 29.50x25, 28
A - std.

SERVICE BRAKES

Split systam air pvar fydrauic 185" (470 mm) diameter disc dual caliper
brakes an all whegls.

PARKING BRAKE

Blgctrically controllzd front axle mowunted spring-set, air released drum type
prarking brake with indicator light.

OPTIONAL EQUIPMENT

Cold Weather Starting AI% Immergion Heater, Pintle Hook, Clearance Lights,
Emnt‘m?wrtgtﬂ Winch - 20,000 Io (8 072 kg), lndepencent Rear o Four Mode
ear Wheel Steer

ENGINE SPECIFICATION
mMake and Model, Cummins QS85.9 (275 hp)

= TyOE dinger

mBare and Stroke 402 % 472" (102 % 120 mm)
msplacement B 580

= Rated HP 275 hp (205 kw) & 2500 rpm
mMax, Grose HP 275 hp (205 kw) @ 2300 rpm

» Max, Gross Torque TE0 b = {990 Nem) & 1500 rpm
mAspiratian Turbocharged & charge alr caoled
= Air fiiter Wpe

mElectrical System 12 valt

mAltematar 102 amp

wBattery 121800 £.0.48

mFuel Capacily gal (304 L)

Al parformance data = based on a gross vehicks weight of 94 898 & (43 045 kgl
0. 55 tires, dxd chive. Performance may vary due o enging performanca. Gradeabilty
tada is thecrebical and is limited by tre slip, maching stability, or oil pan design.

PERFORMANCE (STANDARD ENGINE)

Trans- Masx. Grade-
mission Forward  Wax. Tractive ability
Gear  Drive Speed Effort & Stall
| owihes] 2 mph 34 kphy  GABAS LI 13Tk BEO%
m? -wheel 4.4 mph 71 JBOL A Ky BN
3 d-phesl 125 mph (19Ekphy  11,79210 (5,349 kg 10.5%
=d Zouteel  SAmphdkph) ST TITIBORS00ky 267N
wf Zoaheel 109 mpn {175k 13 3750 6,067 12.2%
'y 2-nheel 250 mpn |08 kohy 470810 (2163 ke by

HYDRAULIC SYSTEM

HYDRAULIC PUMPS

Three gear type pumps, one singhe and two in tangem, driven ¢ff the trans-
mission. Combined systam capability ks 120 gpm (455 pmp Includes pump
gisconnect g winch pumg

Main and Auxiliary winch pump
w57 B gom (216 Blprm) & 4,500 psi (316.4 kgéonr)

Boom Hoist and Pump
2.1 gom (1584 |pm) & 4,500 psi (3164 kgl

Poweer Steering, Dutrigger and Swing Pump
=2{).2 gom (T6.5lprn) & 3,500 psl (246.1 kgfocm2)

FILTRATION

Full flows il fittratian system with bypass protection includes a remosable 60
mesh {250 micren) suction screen-type filter and five micron synthetic depth
Lype megia replaceabde return Hne fiter.

HYDRAULIC RESERVOIR

All gteel, walded construction with Intermnal baffles and diffusar

Prowiges easy access o filers and is equipped with an extennal sight level
gauge. The hydraulic tank & self prassurizing 1o aid in kegping out contami-
rants and in regucing potential pump cavitation. Capacity is 178 gal (674
liters). Hydraulic oll cogher is standard.

OPTIONAL HOIST LINE

Main winch and optional auxiliary winch 347 (19 mm) rofation raslst-
ant compacted strand 34 x 7 grade 1960, Min. braaking strength 34.5 tong
317 mi).

MAIN WINCH SPECIFICATIONS

Hydraulic winch with bent axis piston mator and planetary reguction gearing
provides 2-speed aperation with equal speeds for power up and down. Winch
is equipped with an integral autamatic brake, grooved drum, tapered flanges,
standard cable raller on drum, and an electronks drum ratation indicatoe

Performance LO-Range Hi-Range

M ling speed (no load)

= First layer 191 fpm {9 mdmin) 341 form (1039 mémin.}
u Fifth layer 75 fpm (83.8 mémin} 489 fom (149.0 m/min.}

= M line pull-first kayer 18450 10 (8 368 kg)

8,002 1b {4 083 kg)
» Mac line pull-fitth layer 12 845 In (5 826 ko)

5,062 b (2 B46 Ko}

u Permissible ling pull 13,600 1o (6 260 kg)

Drum Dimensions Drum Capacity
-3 -:ESSIJ mim) drem diameater Max. Storage: 561° (171 m)
=20.16" (512 mm;‘lengm Ma. useable: 5617 (171 my*
m12.5" (546 mm) flange dia.

mable: 34" x B0 519 mim x 182.9 rné
={atie type: 34" {1 mméﬁ ® 19 IWRC XIFS, right regutar lay, performed.
mMlin. braaking strength 29.4 tong (26.6 mi)

*Bazed an minimum fiange height above top layer to comply with ARSI B30.5

OPTIONAL AUXILIARY WINCH

Hydiraulic two-gpead wineh with bent axis piston motor, equal speed pawer
up and down, planetary reduction with integral sutomatic brake, grogved
drum with tapered franges, drum rolles, and ratation indicator,

Performance
Mz, line gpead (no load) Fifth layar
ma line pull First layer

Drum Dimensions and Capacity

489 fpm (148,08 mdmin)
18,450 1o {8 369 kgl

[Samg as main winch)
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= TEREX

GENERAL DIMENSIONS
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OSHA FactSheet

Subpart CC - Cranes and Derricks in
Construction: Wire Rope - Inspection

This fact sheet describes the inspection requirements of subpart CC - Cranes and
Derricks in Construction, as specified in 29 CFR 1926.1413. These provisions are
effective November 8, 2010. This document is intended to assist wire rope inspectors
and supervisors.

Inspection Trigger | Inspection Details Performed by Documentation

See list below, visual
inspection must begin
Each shift prior to each shift in Competent Person | Not required
which the equipment
is used.

Required. Must be signed by the person

Monthly See details below. Competent Person | who conducted the inspection and
retained for a minimum of 3 months.

Required. Must be signed by the person

Annual See details below. Qualified Person who conducted the inspection and
retained for a minimum of 12 months.

» The annual/comprehensive and monthly inspections must be documented according to 1926.1412(f)(7)
and 1916.1412(e)(3), respectively.

* Rope lubricants of the type that hinder inspection must not be used.

» All documents produced under this section must be available, during the applicable document retention
period, to all persons who conduct inspections under this section.

Shift Inspection

Shift inspections are visual inspections that a competent person must begin prior to each shift during
which the equipment is used. Shift inspections do not require untwisting (opening) of wire ropes or
booming down. The inspection must consist of observation of wire ropes (running and standing) that are
likely to be in use during the shift for apparent deficiencies, including the following:

Apparent Deficiencies — Category | Removal from Service Criteria

 Significant distortion of the wire rope structure such If a Category | deficiency is identified, the competent
as kinking, crushing, unstranding, birdcaging, signs of | person must immediately determine whether it
core failure, or steel core protrusion between the outer | constitutes a safety hazard. If the deficiency is

strands. determined to be a safety hazard, all operations
 Significant corrosion. involving use of the wire rope in question must be
» Electric arc damage (from a source other than power prohibited until:
lines) or heat damage. » The wire rope is replaced. (See 1926.1417), or
» Improperly applied end connections. « If the deficiency is localized, the problem is corrected
« Significantly corroded, cracked, bent, or worn end by severing the wire rope in two; the undamaged
connections (such as from severe service). portion may continue to be used. Joining lengths

of wire rope by splicing is prohibited. If a rope is
shortened under this paragraph, the employer must
ensure that the drum will still have two wraps of wire
when the load and/or boom is in its lowest position.




Apparent Deficiencies — Category I Removal from Service Criteria

» Visible broken wires: If a Category Il deficiency is identified, operations
o In running wire ropes: six randomly distributed involving use of the wire rope in question must be
broken wires in one rope lay or three broken wires prohibited until:
in one strand in one rope lay, where a rope lay is the | « Employer complies with the wire rope manufacturer’s

length along the rope in which one strand makes a established criterion for removal from service, or with
complete revolution around the rope. a different criterion that the wire rope manufacturer
o In rotation-resistant ropes: two randomly has approved in writing for that specific wire rope.
distributed broken wires in six rope diameters or (See 1926.1417).
four randomly distributed broken wires in 30 rope » The wire rope is replaced. (See 1926.1417), or
diameters. « If the deficiency is localized, the problem is corrected
o In pendants or standing wire ropes: more than two by severing the wire rope in two; the undamaged
broken wires in one rope lay located in rope beyond portion may continue to be used. Joining lengths
end connections and/or more than one broken wire of wire rope by splicing is prohibited. If a rope is
in a rope lay located at an end connection. shortened under this paragraph, the employer must
* A diameter reduction of more than 5% from nominal ensure that the drum will still have two wraps of wire
diameter. when the load and/or boom is in its lowest position.
Apparent Deficiencies — Category lll Removal from Service Criteria
* In rotation-resistant wire rope, core protrusion or If a Category lll deficiency is identified, operations
other distortion indicating core failure. involving use of the wire rope in question must be
» Prior electrical contact with a power line. prohibited until:
* A broken strand. » The wire rope is replaced. (See 1926.1417), or

« If the deficiency (other than power line contact)
is localized, the problem is corrected by severing
the wire rope in two; the undamaged portion may
continue to be used. Joining lengths of wire rope
by splicing is prohibited. Repair of wire rope that
contacted an energized power line is also prohibited.
If a rope is shortened under this paragraph, the
employer must ensure that the drum will still have
two wraps of wire when the load and/or boom is in its
lowest position.

Where a wire rope is required to be removed from service under this section, either the equipment (as a
whole), or the hoist with that wire rope must be tagged-out, in accord with 1926.1417(f)(1), until the wire
rope is repaired or replaced.

Critical Review Items
Particular attention must be given to all of the following:

* Rotation-resistant wire rope in use.

» Wire rope being used for boom hoists and luffing hoists, particularly at reverse bends.

» Wire rope at flange points, crossover points, and repetitive pickup points on drums.

» Wire rope at or near terminal ends.

» Wire rope in contact with saddles, equalizer sheaves or other sheaves where rope travel is limited.

Monthly Inspection
Each month an inspection must be conducted as stated under “Shift Inspection” above.

In addition to the criteria for shift inspection, monthly inspections require that:

* The inspection must include any deficiencies that the qualified person who conducts the annual
inspection determines under 1926.1413(c)(3)(ii) must be monitored.

* Wire ropes on equipment must not be used until an inspection under this paragraph demonstrates that
no corrective action under 1926.1413(a)(4) is required.

» The inspection must be documented according to 1926.1412(e)(3) (monthly inspection documentation).



Annual/Comprehensive Inspection

At least every 12 months, wire ropes in use on equipment must be inspected by a qualified person as
stated under “Shift Inspection” above.

In addition to the criteria for shift inspection, annual inspections require that —

» The inspection must be complete and thorough, covering the surface of the entire length of the wire
ropes, with particular attention given to all of the following:
o Critical review items from 1926.1413(a)(3)-(see “Critical Review ltems” above).
o Those sections that are normally hidden during shift and monthly inspections.
o Wire rope subject to reverse bends.
o Wire rope passing over sheaves.

Exception

In the event an annual inspection under 1926.1413(c)(2) is not feasible due to existing set-up and
configuration of the equipment (such as where an assist crane is needed) or due to site conditions (such as
a dense urban setting), such inspections must be conducted as soon as it becomes feasible, but no longer
than an additional 6 months for running ropes and, for standing ropes, at the time of disassembly.

« If a deficiency is determined to constitute a safety hazard, operations involving use of the wire rope in
question must be prohibited until:
o The wire rope is replaced (see 1926.1417), or
o If the deficiency is localized, the problem is corrected by severing the wire rope in two; the undamaged
portion may continue to be used. Joining wire rope by splicing is prohibited. If a rope is shortened
under this paragraph, the employer must ensure that the drum will still have two wraps of wire when
the load and/or boom is in its lowest position.
« If a deficiency is identified and the qualified person determines that, though not presently a safety
hazard, the deficiency needs to be monitored, the employer must ensure that the deficiency is checked in
the monthly inspections.

Additionally

» The inspection must be documented according to 1926.1412(f)(7).

* Rope lubricants of the type that hinder inspection must not be used.

» All documents produced under this section must be available, during the applicable document retention
period, to all persons who conduct inspections under this section.

This is one in a series of informational fact sheets highlighting OSHA programs, policies or
standards. It does not impose any new compliance requirements. For a comprehensive list of
compliance requirements of OSHA standards or regulations, refer to Title 29 of the Code of Federal
Regulations. This information will be made available to sensory-impaired individuals upon request.
The voice phone is (202) 693-1999; teletypewriter (TTY) number: (877) 889-5627.

For assistance, contact us. We can help. It's confidential.

g |
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] ‘ Safety and Health
Administration
U.S. Department of Labor

www.osha.gov (800) 321-OSHA (6742)
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1 Introduction

ma-chine: an uassemblage of parts...that transmit forces, motion, and energy one to
another in some predetermined manner and to some desired end...
-Webster's Third New Intemational Dictionary

In and of itself, wire rope is a machine. The geometry —or configuration— of
its cross-section and the method and material of its manufacture are precisely
designed to perform “in some predetermined manner and to some desired end.”
Hence, as befits any useful machine, it is imperative that the rope’s potential use
be fuily recognized, that its functional characteristics be understood, and that
procedures for proper maintenance be scrupulousiy adhered to. By giving active
recognition to these generally accepted concems, the user can be reasonably cer-
tain that maximum service life and safety will be realized for every rope installa-
tion or application,

A thorough understanding of wire rope characteristics is, of course, a primary
essential. This means familiarity with operating conditions, design factors, rope
grades and constructions. Full recognition of their inherent use-potential derives
from a realization of the great number and wide variety of wire ropes available
for general and special operating needs. It is of special importance that the user
becomes familiar with the particuiar characteristics of the various constructions
in order fo make the right selection for a given function.

Fabricated to close tolerances, wire rope is inspected at all significant manu-
facturing intervals to assure the user of a uniformly high quality product.
Immediately after manufacture, wire rope care becomes an absolute necessity. At
no time can a proper regard for care and maintenance be neglected; this rule
must be observed in handling, shipping, storage and installation procedures.
Following this—after putting the rope in operation—approved maintenance
practices and rigorous inspection {of both the rope and its associated equipment)
must take place on a continuing basis. Only through strict adherence to these
care and maintenance procedures can there be positive assurance that the rope
will perform with optimal safety and efficiency throughout its entire life span.

This publication is the culmination of a joint effort by the wire rope industry. Its
intended audience may be viewed, in broadest terms, as comprised of two sectors:

One of these—made up of those with a working knowledge of wire ropes—
will find in these pages a comprehensive and convenient source of reference data
from such areas as properties and characteristics, handling, storage, operation
and maintenance — in short, a handy checklist.

For the second sector, the not as well informed or new user, this publication
can serve as a broad-ranging introduction; for those readers, the information pro-
vided can help establish sound practices in rope seiection and application. This
means practices that are efficient and economicai.

As a cooperative industry effort, this manual brings together a significant por-
tion of the cnormous collection of data now scattered about in the files and publi-
cations of many individual companies. The text offers many recommendations,
both explicit and implied, but these have been made to provide some initial judg-
ment points from which ultimate decisions as to design and use may be made.
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The reader should consult with the wire rope manufacturer as to the specific
application planned. The manufacturer’s experience can then help the user make
the most appropriate choice. In the linal analysis, responsibility for design
and nse decisions rests with the user. '

The selection of equipment or components is frequently mfluenced by the spe-
cial demands of an industry. An equipment manufacturer may, for reasons of
space, economy, etc., feel a need to depart from suggestied procedures given in
these pages. It is important to remember that such vartations frora recommended
practices may be potential problem areas. However, when such circumstances
are unavoidable they demand compensating efforts on the part of the user. These
“extras” should inciude {but not necessarily be limited to) more frequent and
more thorough inspections by skiiled, specifically trained personnel. The inspec-
tion information included in this manual provides guidance and techniques to
perform inspections of wire rope. Additionally, these circumstances may demand
the keeping of special maintenance and lubrication records, and the tssuance of
special warnings regarding removal and repiacement criteria.
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2 Basic Components

WIRE

{ CENTER
WIRE

N
STRAND

/A )+ WIRE ROPE

Figure }. The three basic components
of a typical wire rope.

Wire rope consists of three basic components; while few in number, these vary
in both complexity and configuration to produce ropes for specific purposes or
characteristics. The three basic components of a standard wire rope design are:

1) wires that form the strand, 2) multi-wire strands taid helically arovnd a core,
and 3) the core (Fig. 1). '

Wire, for rope, is made in several materials and types: these include steel, iron,
stainless steel, monel, and bronze. By far, the most widely used material is high-
carbon steel. This is available in a variety of grades each of which has properties
related to the basic curve for steel rope wire. Wire rope manufacturers select the
wire type that is most appropriate for requirements of the finished product.

Grades of wire rope are referred to as traction stee! (TS), extra high strength
traction (EHS), improved plow steel (IPS}, extra improved plow steel (EIPS),
and extra extra improved plow steel {(EEIPS). The plow stecl strength curve
forms the basis for calculating the strength of most steel rope wires in this manu-
al; the tensile strength (psi} of any steel wire grade is not constant, it varies with
the diameter and is highest in the smallest wires,

The most common finish for steel wire is “bright” or uncoated. Steel wires
may also be metallic coated with zinc (galvanized) or zinc/aluminum alloy (mis-
chmetal}. “Drawn galvanized” wire has the same strength as bright wire, but
wire “gajvanized at finished size” 1s usnally 10% lower in strength. For other
applications, different coatings are available.

“Iron” type wire is actually drawn from low-carbon steel and has a fairly lim-
ited use except in elevator installations.

Stainless steel ropes, listed in order of frequency of use, are made of AISI
types 302/304,316, and 305. Contrary to general belief, hard-drawn stainless
Type 302/304 is magnetic. Type 316 is less magnetic, and Type 305 has a perme-
ability low enough to qualify as non-magnetic.

Monel metal wire is usually Type 400 and conforms to Federal Specification
QQ-N-281.

Strands consist of two or more wires, laid in any one of many specific geomet-
ric arrangements, or in a combination of steel wires with some other materials
such as natural or synthetic fibers. It is conceivable that a strand can be made up
of any number of wires, or that a rope can have any number of strands. The fol-
lowing section, IDENTIFICATION and CONSTRUCTION, provides a complete
description of most of the common wire rope constructions.

The core is the foundation of a wire rope; it is made of materials that will pro-
vide proper support for the strands under normal bending and foading conditions.
Core materials include fibers (natural or synthetic) or steel. A steel core consists
either of a strand or an independent wire rope. The three most commonly used
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core designations are: fiber core (FC), independent wire rope core {IWRC), and
wire strand core {WSC) (Fig. 2. Catalog descriptions of the various available
rapes always include these abbreviations to identify the core type. In selecting
the most appropriate core for a given application, consult a wire rope manufac-
turer for guidance.

To summarize, a wire rope consists, in most cases, of three components: wires,
strands, and a core (Fig. 1}. To these could be added other components such as
lubricant and polymer. Lubricant is vital to the satisfuctory performance of most
wire ropes. Polymers are used either as a coating or filling of the wire rope or
core to enhance performance in specific applications.

FIBER (FC] INDEPENDENT WiRE,
WIRE ROPE STRAND
CORE {(IWRCLY  (wS()

Figure 2. The three basic wire rope cores.
In selecting the most appropriale core for 4
given application, a wire rope manufacturer
should be catled upon for guidance.

The core is the foundation of a wire rope.
if the core cannot suppori the compressive
load imposed, the rope will lose its clearance
between strands and its service Jife will be
shoriened. Steej cores {WSC or IWRC) shouid
be used when there is any evidence that a fiber
core will not provide adequate support. Also,
if the lemperature of the environment may be
expected to exceed 180° (82°C) steel cores

must be used.

8 » Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition



3 Identification and Construction

Wire rope is identified not only by its component parts, but also by its con-
struciion, 1.e., by the way the wires have been laid to form strands, and by the
way the strands have been laid around the core.

Figure 3, “a"” and “c”, show a right lay rope. Conversely, *“b” and *d” show left
lay rope.

Again in Figure 3, the first two illustrations {“a” and “b™} show regular lay
ropes. Following these are the types known as lang /ay ropes (“c” and “d”"}. Note
that the wires in regular lay ropes appear to line up with the axis of the rope; in
lang lay ropes the wires form an angle with the axis of the rope. This difference
in appearance is a result of variations in manufacturing techniques: regutar lay
ropes are made so that the direction of the wire lay in the strand is opposite to the
direction of the strand lay in the rope; lang lay ropes are made with both strand
lay and rope lay in the same direction. Finaliy, “e” calied alternate luy consists
of alternating right and left lay strands.

Figure 3, A comparison of typical wire rope lays: a) right regular lay, by lefr regular lay. c) vight
lang tav, d) left fang lay, e} right afternate lav.
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Of all the types of wire rope in current use, right regular lay (RRL) is found in
the widest range of applications. Nonetheless, in many equipment applications
right lang lav (RLL) or left lung lay (LILL) ropes are required. As for alternate
lav (R-ALT or L-ALT) ropes, these are onty used for special applications.

Compared to other types, the superiority of lang lay rope in certain applica-
tions derives from the fact that when bent over sheaves, its life span is longer
than the others. Stated in another way, the advantage of lang lay rope is its
greater fatigue resistance. Yet another claim is made for lang lay ropes: they are
more resistant to abrasion.

It is important to understand the reasons {or the advantages of lang lay rope. To
begin with, consider its fatigue and bending properties. Figure 4A shows, in part,
how the tang lay construction characteristics result in greater fatigue resistance
than is found in regular lay rope. Note how the axis of the wire relatcs to the axis
of the rope in both cases. When the regular lay rope is bent, the same degree of
bend is imparted to the crowns of the outer wires.

Superior fatigue life in lang lay rope is also atiributable to the Jonger exposed
length of its outer wircs. Notc in Figure 4A, the valley-to-valley wire length in
the Jaug lay rope is about 30% langer than in the regular {ay rope. Bending the
lang lay rope results in less axial bending of the outer wires. Lang lay rope dis-
plays 15 to 20% superiority over regular lay when bending is the principal factor
atfecting service life.

1t is said that lang lay is more flexible, but flexibility should not be contused
with fatigue resistance. These two atiributes may, under certain circumstances,
bear some relationship, but they are distinctly separate characteristics. Flexibility
defines the relative easc with which a rope “flexes™ or bends. Fatigue resistance
defines the rope’s ability to endure bending.

Figure 4A. A comparisan of wear characteristics between regular lay and {ang lay ropes, The lines

b e e e e ] a-b, op drawings and the photographs, indicaies the rope’s axis.
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Figure 4B. The worn crown of the regular Jay wire has a shorter exposed length.

Two other factors relate to fatigue; they are discussed here along with abrasion
and peening characteristics.

The fact that the wires of regular lay rope are subject to higher unit pressure
increases the rate of wear (abrasion and peening) of both wire and mating sur-
face of the drum or sheave. Finally, the worn crown of the regular lay wire com-
bined with its shorter exposed length, may allow the wire to spring away from
the rope axis (Fig. 4B}. Subsequent cycling on and off a sheave or drum can
accelerate fatigue,

A note of cantion: lang lay rope has some important limitations. First, if either
end is not fixed, it will rotate severely when under load; and secondly, it is less
able to withstand ¢crushing action on a drum or sheave than is regular lay rope.
Hence, lang lay rope should not be operated without being fixed so that neither
end is free to rotate; nor should it be gperated over minimum-sized sheaves or
drums under extreme loads. Poor drum winding conditions are not well iolerated
by lang lay ropes.

Preforming is a wire rope manufacturing process wherein the strands and their
wires are formed during fabrication, to the helical shape that they will ultimately
assume in the finished rope or strand.

The wire arrangement in the strands is an important determining factor in the
rope’s functional characteristics, i.e.. its ability to meet the operating conditions
to which 1t will be subjected. There are many basie strand patterns around which
standard wire ropes are built; a number of these are illustrated in Figure 5.
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7 Wire 1% Warrington 19 Scale 15 Filler Wire

Figure 5. Four Basic Strand Patterns

31 Warrington Seale 46 Seale 43 FillerWire Seale 49 Seale
Filler Wire Warrington Scale

Figure 6. Combinaticn Strand Patterns

The nomenclature used to identify a wire rope indicates: i} the number of
strands in the rope, 2} the number (ominal or exact) of wires in each strand, and
3} a descriptive word or letter indicating the type of construction, Le., the geo-
metric arrangement of wires.

Figure 5 shows cross sections of four basic strand constructions; Figure 6
shows several possible combinations of these constructions.

At this point, it would be useful 1o discuss wire rope nomenclature in detail
because the subject may generate some misunderstanding. The reason for this
stems from the practice of referring to rope either by classification or by its spe-
cific construction.

Rope classifications indicate the number of strands as well as the number of
wires in each strand,e.g.,6 x 7.6 x 19,6 x 36,8 x 19, 19x 7,35 x 7 etc.
However, these are nominal classifications that may or may not reflect the actuat
construction, For example, the 6 x 19 classification includes constructions such
as 6 x 21 Filler Wire. 6 x 25 Filler Wire, and 6 x 26 Warrington Seale. Despite
the fact that none of the three constructions named have 19 wires, they are in the
6 x 19 classification,

As an example, a supplier receiving an order for 6 x 19 rope may assume this
to refer to the classification, and couid furmnish any construction within this clas-
sification. But, if the job requires the special characteristics of a 6 x 26
Warrington Seale, and a 6 x 25 Filler Wire is supplied, shorter service life may result.

To avoid such misundersiandings, the safest procedure is to order a specific
construction. In the event that the specific construction is not known or is in
doubt, the rope should be ordered by classification along with a description of its
end use.
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Identification of wire rope in classifications facilitates selection on the basis of
strength and weight/foot since it is customary practice that all similar ropes with-
in a classification have the same minimum breaking force and approximate
weight/foot.

Only three wire ropes under the 6 x 19 classification actually have 19 wires: 6
x 19 two-operation (2-op), 6 x 19 Seale (S}, and 6 x 19 Warrington (W}. All the
rest have different wire counts. In the 6 x 36 {previously 6x37 and changed to
conform with international standards} classification, there is a greater variety of
wire constructions. The commonly available constructions in the 6 x 36 classifi-
cation include: 6 x 31 Warrington Seale (WS}, 6 x 36 WS, 6 x 41 Seale Fiiler
Wire (SFW), 6 x 41 WS, 6 x 43 Filler Wire Seale (FWS), 6 x 49 Seale
Warrington Seale (SWS}, etc. For the users’ conventence, Table 1 lists the most
widely used rope classifications.

While the interior of a sirand is of some significance, its important characteris-
tics relate to the number and size of the outer wires. This is discussed in detail in
the section titled FACTORS AFFECTING THE SELECTION OF WIRE
ROPE (p. 59).

Wire rope nomenclature also defines the following:

Rope Description

+ length

» size {nominal diameter)

* Preformed or non-preformed
* direction and type of lay

+ finish of wires

grade of rope

fype of core

If direction aud type of lay are omiited from the rope description, it is pre-
sumed to be right regular fay. Two other assumptions are made by the supplier:
1} if finish of wire is omitted, this will be presumed to mean uncoated “bright”
finish, and 2) if no mention is made with refereuce to preforming, preforming
wiil be presumed. (Note that an order for elevator rope must have an explicit
statemnent since both preformed and non-preformed ropes are used extensively.)

As an example, a complete description would appear thus:
600 ft 3/4” 6 x 25 FW preformed RRL
Extra Improved Plow Steel IWRC

When a center wire is replaced by a strand, it is considered as a single wire,
and the rope classification remains unchanged.

The wire rope cross sections illustrated in Figures 7 and 8 represent some of
the most commonly used configurations, and are arranged under their respective
classifications. Since these are in greater demand, they are more generaily available.
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TABLE 1 WIRE ROPE CLASSIFICATIONS

Based on the Nominal Number of Wires in Each Strand

MaximomNo.
Outer Quter
Classification Strands Wires/Strand Wires
6x7 6 3-14 9
6x19 6 15-26 12
6x36 6 27-49 i8
6x61 6 50-74 24
6x91 6 75-109 30
7x19 7 15-26 12
7x36 7 27-49 18
Bx7 8 3.14 9
8x19 8 15-26 12
8x36 8 27-49 18
8x61 8 50-74 24
Rotation Resistant Rope:
MaximumNo.
Total Quter
Classification Strands Wires/Strands Wires
8x19 15 15-26 12
iOx7 17-19 6-9 8
19x {9 17-19 15-26 12
35x7 26-36 6-9 8
35x19 26-36 15-26 12
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Figure 7. Cross sections of some com-
- monly used wire rope constructions.

6 x 7 Classification

6 x 21 Filler Wire 6 x 25 Filler Wige 6 1 26 Warrington Seale
FC TWRC IWRC

6 x 3t Filer Wire Seale

IWRC IWRC

6x 41 Warington Seale 6x41 SealeFiller Wire 6% 46 Seale Filler Wire 6 x 49 Filler Wire Scale
{WRC IWRC WRC TWRC

6 x 61 Classification

6 x 55 (2 Operalion} 6x 57 6x 61
Fller Wire Scale Seale Filler Wire Seale  Filler Wire Warrington Scale
iWRC MWRC IWRC
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Figure 8. Cross sections of some
conmunonly available wire rope
CONSITUCTIONS.

7 x 19 Classification

7 x 19 Seale 7 % 25 [Filler Wire
TWRC WRC

7 x 36 Classilication

7 x 36 Warrington Seale
IWRC

8 x 19 Classification

8 x 19 Seale 8 x 25 Filler Wire
FC PWRC

& x 36 Classification

L
8 x 31 Wanington Seale
TWRC

SPECIAL CONSTRUCTIONS

Many wire rope designs have been developed by the wire rope industry for use
on applications requiring special wire ropes. Within the scope of this publication,
it would not be feasible either to list or describe al! the possible rope design varia-
tions. The following section describes some of the more popular special construc-
tions. Information is provided about the construction and mechanical features of

these ropes to assist the user.
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ROTATION RESISTANT ROPES

Rotation Resistant ropes are designed to resist the tendency to spin or rotate
under load. These ropes are used either as single part lines or in sitvations where
operating conditions require a rope that will resist block rotation in a multipart
system. The essential nature of rotation resistant rope designs impose certain
limitations on their application and necessitate special handling requirements not
encountered with other rope ¢onstructions.

There are three categories of Rotation Resistant ropes. They are defined
as follows:
Category 1. Stranded rope constructed in such a manner that it displays little or
no tendency to rotate, or if guidcd, transmits little or no torque, has at least fif-
teen outer strands and comprises an assembly of at least three layers of strands
laid helically over a center in two operations, the direction of lay of the outer
strands being opposite to that of the underlying layer.
Category 2. Stranded rope constructed in such a manner that it has significant
resistance to rotation, has at least ten outer strands, and comprises an assembly
of two or more layers of strands laid helically over a center in two or three oper-
ations, the direction of lay of the outer strands being opposite to that of the
underlying layer.
Category 3. Stranded rope constructed in such a manner that it has limited resis-
tance {0 rotation, has no more than nine outer strands, and comprises an assembly
of two layers of strands laid helically over a center in two operations, the direction
of lay of the outer strands being opposite to that of the underlying layer.

ISO 21669 specifies a method for determining the rotational properties of wire
rope and guidance for use with a swivel based on this vaiue.

TWRC WRC

19 x {9 Seale 35 x 19 Seale

Figure 9. Cruss sections of rotation resistant rope constructions,

Ropes having three or four strands can also be designed 1o have rotation resistant properties.
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A primary feature which dis-
tinguishes the various Rotation
Resistant constructions is rota-
tion under load. Figure 10 illus-
trates this property for various
types of rotation resistant ropes,
as compared to 6 x 25FW
IWRC.

In addition to rotation, other
characteristics of the rope must
be considered in making a prop-
er rope selection. See “Factors
Affecting the Selection of Wire
Rope” in Section 5.

In Rotation Resistant ropes, the crossover points between strand layers are
points of high stress concentration. Relative motion of the strands at these points
results in accelerated deterioration of the internal components of the rope. Because
of this characieristic of Rotation Resistant construction, care must be taken to
avoid high loads with small diameter sheaves. Design factors less than 5 are not
recommended except for Category 1 Rotation Resistant ropes that can be used at a
design factor of 4.5, Sheave diameter {D)/d ratios) recommendations are found in
Section 5 of this manual.

DEGREE OF ARQTATION

LOAD - FERCENT OF NOMINAL STRENGTH

Figure 10. Relative rotation with one end aliowed to rotate frecly.

SPECIAL RECOMMENDATIONS FOR ROTATION RESISTANT ROPES

Many Rotation Resistant ropes are partially preformed and some are non-preformed.
Ends of the rope should be seized tightly, welded or brazed, to prevent lay distur-
bances of the outer strands or core {two or three seizings are recommended}. Care
must be taken to avoid inducing twist into the rope during handling and installation.
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GUIDELINES FOR THE INSTALLATION
OF ROTATION RESISTANT ROPE:

» Follow instructions for removing rope from a reel or coil in Section 4.

+ Use a pulling grip fitted with a swive] when puiling new rope through the reev-
ing system with a used rope. This practice will prevent residual twist in the
puiling rope from being transferred to the new rope. The pulling rope should be
the same lay direction as the rope being instalted. Except for Rotation Resistant
ropes that are lang lay, lang lay ropes should not be used as pulling ropes.

+ Apply back tension to the payoff reel during instaliation or tension the ropc
after installation and before being put into service. This will promote uniform
spooling and help prevent rope puli-in. Recommended tension values range from
2% to 5% of the minimum breaking force of the rope being installed.

* Operate the new rope through several complete cycles at progressively higher
loads. This wili allow the rope to adjust gradually to operating conditions.

The proper operation of Rotation Resistant ropes depends on maintaining the
torsional balance of the rope during use. Imbalance between inner and outer lay-
ers of the rope can be caused by twist induced in the rope as a result of incorreet
installation procedures or undesirable operating conditions. Common causes of
twist are inproper [leet angics (Figure 39), improper sheave alignment, or peor
spooling. Odd part reeving with off center attachment of the dead end to the
block or improper reeving can cause misalignment of the traveling block induc-
ing twist into the rope,

Although these ropes are classificd as Rotation Resistant it must be realized
that some slight rotation may occur, particularly in the early stages of rope life.
This rotation ray result in undesirable block rofation or “cabling”, in multipart
systems, or rotation of the Joad in single part. If this occurs, it is advisable to
relieve the twist by disconnecting the most accessible end of the rope, letting the
twist out of the rope and then reconnecting it. In some applications, swivels are
used to relieve accumulated rope twist during instailation and periodically during
operation. When using Category 2 or 3 Rotation Resistant ropes, the swivel
should be locked off after twist is relieved to prevent uncontrolled rotation. Most
Category 1 ropes may be used with a swivel. Consult the rope manufacturer for
guidance on any specific rope construction.
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ELEVATOR ROPE

T TI

Wire ropes used in elevators {the term “lift” is used internationally} are
designed and manufactured specifically for that application and are not inter-
changeable with standard wire ropes. The most common elevator rope construc-
tions are shown in Figure {1. Many factors determine selection of a rope con-
struction to perform one of the functions in the elevator system. It is best to fol-
low the recommendation of the elevator manufacturer when replacing rope. In
fact, replacement of ropes must conform to rules specified in ASME A7, Safety
Code for Elevators and Escalators.

Almost all rope furnished for elevator service contains a core developed
specifically for this application. Rope with an independent wire rope core
{(IWRC) is used in some applications.

Elevator rope is furnished primarily in right regular lay and right lang lay.

GRADES

Elevator rope is produced in three basic grades:

Traction - the most common grade of elevator rope, is primarily used
for hoist ropes which require a blend of ductility and strength.

Extra High Strength Traction -primarily used where high speed or
great height require a higher nominai breaking strength hoist rope. Tt may also
perform better in more abrasive undercut-U and V-type groove applications.

Iron - primarily used for elevator applications other than hoist rope.

For information on minimum breaking force see Tables 41 and 42.

As noted, it is beyond the scope of this publication to discuss design and selec-
tion considerations for elevator rope. Information concerning sheave diameters,
design factors (ratio of minimum breaking force to working load}, groove con-
tours, socketing and inspection. can be found in the ASME A17 code.

4

61 25 Filler Wire 8 x 19 Seale % x 21 Tiller Wire 8 x 25 Filler Wire
FC FC FC FC

Figure 11
Comrnon Elevator Rope Constructions
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COMPACTED STRAND WIRE ROPE

Compacted strand wire rope is a wire rope manufactured from strands which
have been compacted or reduced in diameter either in the stranding operation or
int a separate operation after stranding prior to closing of the rope. There are var-
ious known methods for compacting; drawing the strand through a compacting
die, roller reduction and rotary swaging are several examples. The compacting
process flattens the surface of the outer wires and reforms internal wires of the
strand to increase the density of the strand, The result is a smoother bearing sur-
face at the strand crowns and an increase in minimum breaking force over round
strand rope of the same diameter and classification. Cross section diagrams of
rope with compacted strands are found in Figure 12.

Tables 37, 38 & 39 show compacted strand rope minimum breaking forces
commoniy available in 6 strand rope, 19 strand rotation resistant rope and 35
strand rotation resistant rope. For information on the exact minimurm breaking
force available on a particular rope, consult the manufacturer of the rope.

B x 26 Wamngion Seale 19 x 19 Seule
Compacted Strand Compacted Strand Compacted Strand
IWRC IWRC

Figure 12. Compacted Strand Wire Rope Cross Sections.

COMPACTED (SWAGED) WIRE ROPE

A compacted (swaged) wire rope is compacted or reduced in diameter in a
separate operation following closing of the rope. A compacted wire rope can be
made with non-compacted strands or compacted strands. Rotary swaging is the
mos{ common process fo compact the rope, although other processes may be
used. As illustrated in Figure 13, the wires and strands of the rope are flattened
to produce a relatively smooth and wear resistant outer surface. Compacted
ropes generally have good wear resistance, crushing resistance and high
strength. However, compacted (swaged) wire rope may not have bending fatigue
resistance that is equivalent to standard or compacted strand wire ropes, espe-
cially at smail bending ratios, Minimum breaking forces for some compacted
rope are found in Tabie 42,

|
Vale
Fole
)
3% 19 Seale 6 x 26 Warnngton Seals 6 % 31 Warmmington Seale
Compacted (Swaged) Compacted (Swaged) Compacted (Swaged)
IWRC TWRC

Figure 13. Compacied Wire Rope cross sections.
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FLATTENED (TRIANGULAR) STRAND WIRE ROPE |

Each strand of a flattened strand wire rope is comprised of a {ayer or layers of
wire around a triangular shaped center. The center consists of either a triangular
shaped wire element, or wires in a iriangular configuration. The triangular strand
shape provides a high strength rope with high metaltic arca which is resistant to
crushing. Abrasion resistance is enhanced by an increased bearing surface, in
comparison to round strand ropes. Various flattened strand constructions are
iHlustrated in Figure 14. Minimum breaking forces for flatteped strand ropes are
found in Tables 29 and 30.

6% 31 Style V 6x23Syic B 6x 27 Siyle H 6x30Style G
Flattened Strand Flattcned Strand Flaticned Sirand Flatiened Strand
{Brangle Center) {Solid Cenler Wire) {2 Wine Center) (Plaited Center}

FC FC FC EC

Figure |4, Flattened Strand Wire Rope Cross Sections.

PLASTIC COATED WIRE ROPE

Various wire rope constructions are available with a plastic coating applied to
the exterior of the rope. Small diameter galvanized and stainless steel wire ropes
with plastic coating are common. The plastic coating can provide protection
against corrosion and in some cases reduce wear of the rope and other rigging
components. Plastic coated ropes can be difficult to inspect. Minimum breaking
forces for plastic coated ropes are based on the diameter and grade of the rope
Pprior to coating.

Plastic coated wire ropes are typically not used as operating ropes, but mostly
as standing or stationary ropes. There are exceptions such as can conveyor ropes,
some aircraft cables and other small diameter ropes.

PLASTIC FILLED WIRE ROPE

Plastic filled wire ropes are wire ropes in which intemal spaces are filled with
a matrix of plastic. The plastic extends to, or slightly beyond, the outer circum-
ference of the rope. Plastic filling may improve bending fatigue lile by redncing
internal and extemnal wear. Minimum breaking forces for plastic {ilied ropes are
based on the diameter and grade of the rope prior to plastie filling.

Plastic filled wire ropes are used in many demanding applications and require
special handling and inspection techniques. Consuit the rope manufacturer for
specific instructions and reconimendations. The Inspection section of this manu-~
al provides detail on inspection of plastic filled ropes.
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PLASTIC COATED OR PLASTIC FILLED IWRC WIRE ROPE

Plastic coated IWRC wire rope is wire rope which incorporates a plastic coated
or plastic filled IWRC. The plastic coated or plastic filled IWRC reduces internal
wear and may increase bending fatigue life. Minimum breaking forces for plastic
coated and plastic filled ropes are based on the diameter and grade of the rope
with an uncoated or unfilled TWRC.

Plastic Coated Plastic Filled Plastic Coated TWRC
Wire Rope Wire Rope Wire Rope

Figure 15, Plastic Processed Wire Rope Cross Sections.
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OTHER SPECIAL CONSTRUCTIONS

oy

3% 19 Warrington 6xi2 6 x 42 Tiller Rope

Marlin Clad Rusning Rope FC
FC FC

6 X 24 {2 Operation) 6x3x19 8 x 26 Warmington Seale
Hawser Spring Lay Unit Lay
FC FC Wire Rape

Figure 16. Somc special purpose constructions.

TABLE 2 SPECIAL CONSTRUCTIONS

3x7? Guard Rail Rope
3x19 Slusher

6x12 Running Rope

6 x 24 Hawsers

6 x 30 Hawsers

6 x 42 (6 x 6 x 7) Tiller Rope
6x3x19  Spring Lay

5x19 Martlin Clad

6x 19 Marlin Clad

Unit Lay {Parailel Lay)
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4 Handling and Installation

RECEIVING, INSPECTION, AND STORAGE

For all wire rope, the best time to begin taking appropriate care and handling
measures is immediately upon receiving it. On arrival, the rope should be care-
fully checked to make certain that the delivered product matches the description
on tags, requisition forms, packing slips, purchase order, and invoice.

After these necessary preliminary checks, the next concern is that of providing
weather-proof storage space. If wire rope is to be kept unused for a considerable
time, it must be protected from the elements. The ideal storage area is a dry,
well-ventilated building or shed. Avoid closed, unheated, tightly sealed buildings
or enclosures because condensation will form when warm, moist outside {ambi-
ent} air envelops the colder rope. Although wire rope is protected by a lubricant,
this is not totally effective since condensation can still occur within the small
interstices between sirands and wires, thereby causing corrosion probleins.

On the other hand, if the delivery site conditions preciude storage in an inside
space and the rope must be kept outdoors, it should be covered with a waterproof
material. This covering will also prevent the lubricant from drying out. Store the
ree} on an elevated platform or paliet that will keep it from direct contact with
the ground,

Never store wire rope in areas subject to elevated temperatures. Dust and grit,
or chemically laden atmospheres should also be avoided. Although lubricant
applied during manufacturing offers initial protection, extended storage may
require additionat field fubrication.

Whenever wire rope remains on an idle machine, coat the rope with an appro-
priate protective Jubricant. This will provide additional protection against envi-
ronmenta} conditions. If the wire rope is inactive for an extended period while
wound on the drum of the idle equipment, it may be necessary to apply a coating
of lubricant to each layer as the rope is wound on the drum. Cleaning, inspection
and re-lubrication should precede start-up of the equipment.

WIRE ROPE INSTALLATION

CHECKING THE DIAMETER

It is important to check the diameter of the delivered rope before installation.
This is to make certain that the rope meets the specified nominal diameter for the
given application.

Imperial {inch) and metric {millimeter) ropes are not always interchangeabie.
Consult the rope manufacturer for details on any specific rope diameter.
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The actual rope diameter is the diameter of the circumscribing circle, ie., its
fargest cross-sectional dimension. To insure accuracy this measurement shouid be
made with a wire rope caliper using the correct method (b) shown in Fig. 17.
Special techniques and equipment must be employed for measunng ropes with an
odd number of outer strands {e.g. Circumferential tapes, calipers and piates).

Tolerance for wire rope diameter permit the diameter to be slightly larger than the
nominal size, according fo the limits shown in Table 3.

TABLE 3 OVERSEZE LIMITS OF WIRE ROPE DIAMETERS*

Nominal Rope Diameter Allowable Limiis
Thru 1/8" (3.2 mm} -0 +8%
Over 1/8" (3.2 mm)} thru 3/16" {4.8 mm) -0 +7%
Over 3/16" (4 8mm) thru 5/16" (8.0 mm) -0 +0%
Over 5/16" (8 0mm) and larger -0 +5%

* These limits have been adopted by the Wire Rope Technical
Beoard {WRTB). [n the case of certain special purpose ropes,
such as aircraft cables and elevator ropes. each has specific
requirements. If a quesiion should arise regarding compliance
with oversize Wolerances the rope may be measured under
tension not cxceeding 20% of the minkmum breaking force. If the actual
diameter determined by this measurement is within the specified
tolerance Lhe rope is considered to meet the required diameter.

ACTUAL DIAMETER ||

C. INCORRECT

Figure 7. How 1o measure (or caliper) a wire rope correctly. Since the "true” diamcier {A} lies
within the circumnscribed circle, always measure the larger dimension (B).
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UNREELING AND UNCOILING

Wire rope is shipped in cut lengths, either in coils or on reels. Great care
should be taken when the rope is removed from the shipping package since it can
be permanently damaged by improper unreeling or uncoiling. Looping the rope
over the head of the reel or pulling the rope off a coil while it is lying on the
ground, will create loops in the line. Pulling on a loop will, at the very least, pro-
duce imbalance in the rope and may result in open or closed kinks (Fig. 18).
Once a rope is kinked, the damage is not repairable. The kink must be cut out or
the rope is unfit for service.

Figure 18. Impropev handling can create open (a) or closed kinks {b). The open kink will open the rope lay; the
closed kink will close it.

Starting ioop {c): Do not allow the rope to fonn a loop. I, however, a loop does form and is removed at the
stage shown, a kink can be avoided.

Kink (d): In lss cuse, the jooped rope was put under fension, the kink was formed, the rope is permanently damaged.
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Unwinding wire rope from its reel also requires careful and proper procedure.

Therte are three methods to perform this step correctly:

1) The reet is mounted on a shaft supported by two jacks or a roler payoff (Fig.
19}. Since the reel is free to rotate, the rope is puiled from the reet by a work-
man holding the rope end, and walking away from the reel as it unwinds. A
braking device should be etnpioyed so that the rope is kept taut and the reel is
restrained from over-running the rope. This is necessary particuiarly with
powered de-reeling equipment.

2) Another method involves mounting the reel on an unreeling stand (Fig. 20). It
is then unwound in the same mainer as described above (1). In this case,
however, greater care must be exercised to keep the rope under tension suffi-
cient o prevent the accumulation of slack. Slack can allow the rope to drop
beiow the lower reel head and be damaged or loose wraps on the reel to fall
over the rope coming off the reel and become tangled.

3) In another accepted method, the end of the rope is held while the reel itself is
rolled along the ground. With this procedure, the rope will pay off properly
however, the end being held will travel in the direction the reel is being rolied.
As the difference between the diameter of the reel head and the diameter of
the wound rope increases. the speed of travel will increase.

Figure 19, The wire rope reel is mounted on a shaft supported by jacks. This permits the reel Figure 20. A vertical unreeling stand.
to rotate freely, and the rope can be unwound either manually or by a powered mechanism,

28 - Wire Rope Technicat Board — Wire Rope Users Manual, Fourth Edition



REEL

& — CORRECT

REEL

B~ WRONG
Figure 21. The comrect (2) and the
wrong (b) way to wind wire rope
from reel o drun:.

Figure 22. Perbaps the most common and
easiest uncoiling method is to hold one end
of the rope while the coil is rolled atong
the ground.

When re-reeling wire rope from a horizontally supported reef to a drum it is
preferable for the rope to travel from the top of the reel to the top of the drum;
ot, from the bottorn of the reel to the bottom of the drum (Fig. 21}. Re-reeling in
this manner will avoid putting a reverse bend inte the rope during installation. If
a rope 1s installed so that a reverse bend is induced, it may cause the rope to
becomme “twisty” and, consequently, harder to handle.

When upwinding wire rope from a coil, there are two suggesied tmethods for
carrying out this procedure in a proper manner:

1} One method involves placing the coil on a vertical unreeling stand. The stand
consists of a base with a fixed vertical shaft, On this shaft there is a “swift,”
consisting of a plate with inclined pins positioned so that the cotl may be
placed over them. The whole swift and coil then rotate as the rope is pulled
off. This method is particularly effective when the rope is to be wound on a
drum.

2) The most common as well as the easiest uncoiling method is merely to hold one
end of the rope while roliing the coil along the ground like a hoop (Fig. 22).

Figures 23 and 24 show unreeling and uncoiling methods that are most likely
to cause kinks. Such improper procedures must be avoided in order fo prevent
the occurrence of loops. These loops, when pulled tant, will inevitably result in
kinks. No matter how a kink develops, it will damage strands and wires, and the
kinked section must be cut out. Proper and carefu] handiing will keep the wire
rope free from kinks.

Figure 23. Hustrating a wrong method of Figure 24, Hiustrating a wrong method of
unreeling wire rope. uheoiling wire rope.
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Figure 25A, METHGD A: Lay one end
of Lhe seizing wire in the groove
berween two strands; wrap Lhe other
end #Hghtiy in a close helix overa por-
tion of the wire in the groove using &
seizing iron (a round bar 1/2 to 5/8”
diameter x 187 long) as shown above.
Both ends of the seizing wire should be
twisted together tightly, and the fin-
ished appearance as shown below.
Seizing widths should not be less than
Lthe rope diameter.

Figure 25B. METHOD B: The proce-
dure iffustrated at right is another
method of seizing wire rope,

SEIZING WIRE ROPE

While there are numerous ways to cut wire rope, in every case, certain precau-
tions must be observed. For one thing, proper seizings are always applied on
both sides of the place where the cut is to be made. In a wire rope, carelessly or
inadequately seized ends may become distorted and flattened, and the strands
may loosen. Subsequently, when the rope is operated, there may be an uneven
distribution of loads to the strands; a condition that will significantly shorten the
life of the rope. ‘

The two widely accepted methods of applying seizing are illustrated in Figures
25A and 25B. The seizing itself should be soft, or annealed wire or strand.
Seizing wire diameter and the length of the seizing will depend on the diameter
of the wire rope; the length of the seizing should never be less than the diameter
of the rope being seized. Normally, for preformed ropes, one seizing on each
side of the cut is sufficient. But for ropes that are not preformed or rotation resis-
tant Topes, a minimum of two seizings on each side is recommended; and these
should be spaced one rope diameter apart (Fig. 26).

Other methods of seizing may be acceptable depending on the level of pre-
forming of the rope. Non-preformed or partially preformed ropes require speeial
attention and correct seizing is very important. Seizing of preformed ropes may
be accomplished by methods such as plastic wire ties, hose clamps, some types
of tape, etc.

The most important factor in the seizing of any rope is that the rope does not
deform and the rope lay does not change when the rope is cut.

Table 4 lists suggested seizing wire diameters for use with a range of wire rope
diameters.
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TABLE 4 SEIZING*

Suggested

Rope Diameters Seizing Wire Diameters**
inches mm inches mm
1/8 — 5/16 32-8.0 032 0.813
3/8 -9/16 9.5-14.5 048 1.21
5/8 — 15/16 160-24.0 063 1.60
1-1-5/16 26.0-33.0 080 2.03
1-3/8 - 1-11/16 350430 104 264
1-3/4 and larger  45.0 and larger .124 3.15

*Length of the seizing should not be less thau the rope diameter.

*#*The diameter of seizing wire for elevator ropes is usvally somewhat smailer than that shown in
this (able. Consult the wire rope manufacturer for specific size recommendations. Soft annealed
seizing strand of an appropriate size may also be used.
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CUTTING WIRE ROPE

Wire rope is cut after being propetly seized (Fig. 26}. Cutting is a reasonably
simple operation provided appropriate tools are used. There are several types of
cutters and shears commercially available, which are specifically designed to cut
wire rope. '

RONPREFORMED

S SIS mmumul S

BEFORE CUTTING 6 nops e ROPE
o:nu omu “+

S

AFTER CUTTING

PREFORMED

BEFORE CUTTING

IESHISSSSSSS
==

1

AFTER CUTTH\IG

Figure 26, Seizings are applied before cutting.
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END PREPARATIONS

For a number of applications-—such as tight openings in drums, or other com-
plicated reeving systems —there may be a need for making special end prepara-
tions. When these are required, there are four basic designs (and combinations)
to choose from (Fig. 27). The maximum outside diameter of the end preparation
should not exceed the actual rope diameter. Whenever possible end preparations
should be removed after the rope is installed unless otherwise recommended by
the rope manufacturer. Beckets are used when another tope is needed to pull the
new rope into place. Wire rape should not be shortened, lengthened or terininat-
ed by the use of a knot.

PAD EYE LENK TARERED TAPERED
BECKET & WELDED END WITH
EWD LOOP

Figure 27. Beckets. or end preparations, are used on wire rope ends when another rope is needed o
pull the operating rope into place. Four commonly used beckets are illustrated.

END TERMINATIONS

The rope end must be fastened to the mechanism so that force and motion are
transferred efficiently. End terminations thus become items of great importance
for transferring these forces. Each basic type of termination has its own individ-
ual characteristic, Hence, one type will usually fit the needs of a given installa-
tion better than the others,

It should be noted that not all end terminations will develop the full strength of
the wire rope used. To lessen the possibility of error, the wire rope industry has
deteruined terminal efficiencies for various types of end terminations. Holding
power calculations can be made for the more popular end terminations (Fig. 28)
based on efficiency factors in Table 5.
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WIRE ROPE SOCKET- #GURED SPELTER OR RESIN

i T I ISTESSS R R S R R Ty

CL__'_."'"'"_

WIRE ROPE SOCHET - SWAGED

MECHANICAL SPLICE - LOOP OR THIMELE

:ﬂi’%ﬁ@

WEDGE SOCKET

LOOP OR THIMBLE SPLICE- HaND TUCKED

Figure 28. End fitiings or terminations are available in many designs, some of which were developed for particutar applications. The six shown
ate among the most commonly used.
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TABLE 5 TERMINAL EFFICIENCIES (APPROXIMATE)
Efficiencies are applicable to the rope’s minimum breaking force

Efficiency

Type of Termination Rope with IWRC* Rope with FC#*
Wire Rope Sacket (Spelter or Resin) 100% 100%
Swaged Socket (Regular Lay Ropes Only) 100% {Not Recommended)
Mechanical Spliced Sleeve (Flemish Eye)

I" dia. and smaller 95% 92-112%

Greater than 1" dia. through 2" 92-1/2% 0%

Greater than 2" dia. through 3-1/2° 90% {Not established)
Loop or Thimble Splice-Hand Spliced (Tucked)
{Carbon Steel Rope)

14" 0% 0%

5/16" 89% 89%

3/8" 88% 88%

7/16" 87% 87%

172" 86% 86%

5/8" 84% 84%

3/4m 82% 82%

7/8" thru 2-1/2" 80% 80%
Loop or Thimbie Spiice-Hand Spliced (Tucked)
{Stainless Steel Rope)

1/4" 80%

5/16" 79%

3/8" 78%

7/16" 7%

172" 76%

5/8" 74%

3/4° T2%

7/8" 70%
Wedge Sockets¥**
{Depending on Design} 75% to 80% 75% to 80%
Clips¥#*
{Number of clips varies with size of rope) 80% 80%

*1WRC =Independent Wire Rope Core #*FC=Fiber Core
*=% Typical values when terminations are comrectly designed, applied and maintained, Refer o fittings
manufacturers for exact values and method.
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U-BOLT Double Saddie

Figure 29. Wire rope clips are ohtainable
in (wo busic designs: U-Bolt and double
saddie. Their efficiency 35 the same.

SOCKETING

Improperly atfached wire rope terminals lead {o serious —possibly unsafe—
conditions. To perform propetly all wire rope elements must be heid securely by
the terminal so that all parts of the rope are taking their proper share of the
applied load.

Poured Sockets ~ Zinc or Resin

Poured sockets have traditionally been the method for determining the rope’s
actual breaking strength. All other types of terminations have been compared to
poured sockets. Their efficiency is therefore established to be 100% for all
arades and constructions of rope.

Rope assemblies with poured attachments are generally used as a straight ten-
sion member. In such cases, where the rope is used as a pendant line, the mini-
mum recommended design factor is 3.0. If the assembly is used as a sling the
minimum recommended design factor of 5.0 should be used to calculate the
rated capacity.

Length tolerances for poured attachments can be somewhat more stringent
than other types of assembties. The manufacturer should be contacted and agree-
ment reached before the order is placed. Tolerance as small as plus or minus 1/4"
per 1007is not out of the ordinary for this type of assembly. Specifications such
as type of firting, pin orientation {See Appendix B}, whether zinc or resin should
be used, and type of application should also be supplied to the manufacturer
when ordering these types of assemblies.

When preparing a wire rope for socketing it is of extreme importance to follow
procedures recommended by API (American Petroleum Institute) RP-9B or by
IS0 standards. Poured socketing shouid only be done by thoroughly trained per-
sonnel,

Several industry standards require that all zinc or resin poured sockets be
prooftested after fabrication.

WIRE ROPE CLIPS

Wire rope clips are widely uscd for making end terminations.

Clips are available in two basic designs; the U-bolt and double saddle (Fig.
29). The efficiency of both types is the same.

When using U-bolt clips, extreme care must be exercised to make certain that
they are attached correctly; i.c., the U-bolt must be applied so that the “U™ sec-
tion is in contact with the dead end of the rope {Fig. 30). Also, the tightening and
retightening of the nuts must be accomplished as required.

Use only forged clips for critical, heavy duty, overhead loads, such as support
lines, guy lines, towing lines, tie downs, scaffolds, etc.

Malleable clips are to be used for making eye termination assembiies only with
right regular lay wire rope and only for light duty uses with small applied loads,
such as hand rails, fencing, guard rails. etc.
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HOW TO APPLY CLIPS

U- BOLT CLIPS (Table 6, p.39)

Recommended Method of Applying U-Bolt Clips to Get Maximum Holding

Power of the Clip. The foliowing is based on the use of proper size U-Bolt clips
on New rope.

i

. Refer to Table 6 in following these instructions. Turn back specified amount

of rope from thimble or loop. Apply first clip one base width from dead end
of rope. Apply U-Bolt over dead end of wire rope with live end resting in
saddie. Tighten nuts evenly, alternating from one nut to the other until reach-
ing the recommended torque.

. When two clips are required, apply the second clip as near the loop or thimble

as possible. Tighten nuts evenly, alternating until reaching the recommended
torque. When more than two clips are required, apply the second clip as near
the loop or thimble as pessible, turn nuts on second clip firmly, but do not
tighten. Proceed to Step 3.

. When three or more clips are required, space additional clips equally between

first two - take up rope slack - fighten nuts on each U-Bolt evenly, alternating
from one nut to the other until reaching recommended torque.

. Apply first load to test the assembly. This load should be of equal or greater

weight than toads expected in use. Next, check and retighten nuts to recom-
mended torque.

In accordance with good rigging and maintenance practices, the wire rope and

termination should be inspected periodically for wear, abuse, and general
adequacy. Inspect periodically and retighten to recommended torque,
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A termination made in accordance with the above instructions, and using the
number of clips shown, has an approximate 80% efficiency rating. This rating is
based upon the minimum breaking force of wire rope. i a pulley is used in place
of a thimble for turning back the rope, add one additional clip.

The number of clips shown is based upon using right regular or lang lay wire
rope. 6 x 19 classification or 6 x 36 classification, fiber core or IWRC; IPS, EIP
or EEIP. If Seale construction or simiiar large outer wire type construction in the
6 x 19 classification is to be used for sizes | inch and larger, add one additional
clip.

The number of clips shown aiso applies to rotation resistant right regular lay
wire rope, 8 x 19 classification, and 19 x 7 classification, IPS, EiP and EEIP
sizes 1-1/2 inch and smaller,

For other classifications of wire rape not mentioned above, it may be neces-
sary to add additional clips to the number shown.

If a greater number of clips are used than shown in the table, the amount of
rope tumback should be increased proportionately. ABOVE BASED ON USE
OF PROPER SIZE U-BOLT CLIPS ON NEW ROPE.

IMPORTANT: Failure to make a termination in accordance with aforemen-
tioned instructions, or failure to periodically check and retighten to the recom-
mended torque, may cause a reduction in efficiency rating.

WRONG WAY: CLIPS REVERSED

Figure 30. The correct way to attach U-bolts is shown at the top; the U™ section is in contact with
the dead end of the rope and is ciear of the thimble.
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Dimensions in inches

TABLE 6 U-Bolt Clips*
Amount of Weight
Clip Min. No, Rope To Torgue In Pounds
Size A B C D E F G H Of Clips Turn Back Ft.-Lbs. Per 100
1/8 22 72 44 A7 41 38 81 94 2 314 45 6
316 25 97 56 59 50 44 94 1.16 2 334 7.5 0
1/4 31 1.03 .50 a3 66 56 1.19 144 2 43/4 15 20
5/16 38 1.38 75 88 72 65 1.31 1.69 2 314 30 0
3/8 Al 1.50 as 1.00 91 5 1.63 1.94 2 6112 45 47
716 S0 1.88 1.00 119 1.03 .88 1.81 2.28 2 7 65 76
1/2 S0 1.88 1.00 .19 1.3 88 191 228 3 11172 65 80
9/16 .56 225 1.25 1.31 1.22 94 2086 2.50 3 12 85 104
5/8 36 238 125 .31 1.34 94 2,06 2.50 3 12 05 i0a
34 62 175 1.44 150 141 1.06 2.25 284 4 18 130 150
78 75 312 1.62 1735 159 125 244 3.16 4 19 225 212
i 75 3.50 1.81 188 178 £.25 2.63 347 5 26 225 260
1178 75 3.88 200 200 191 125 2.81 359 6 34 225 290
I1/4 B8 425 2.12 231 219 1.44 313 4.13 7 44 360 430
13/8 88 4.63 231 238 231 1.d44 3.13 4.1% 1 44 360 460
11/2 3 4.94 238 2159 244 144 341 4.44 8 54 360 540
1 5/8 1.00 531 2.62 275 166 163 3463 475 8 58 430 700
13/4 1.13 575 235 306 294 .81 3.81 5.28 8 61 590 925
2 125 6.44 300 338 328 200 444 5.88 g 71 730 1300
2114 1.25 7.13 3.19 388 3.9 200 4.50 638 8 73 750 1600
2112 1.25 7.69 344 413 349 200 405 6.63 b4 84 750 1900
2314 125 8.31 356 438 488 200 5.00 6.88 10 100 750 2300
3 1.50 9.19 izs 475 469 138 5.88 7.63 10 106 1200 3100
312 1.50 10.75 4.50 550  6.00 238 6.19 R.38 12 14% 1200 4000

If a pulley (sheave) is used for tuming back the wire rope, add one additional clip.

If a greater number of ¢lips are used than shown in the table, the amount of turnback should be increased proportionately,
The tightening torque values shown are hased upon the threads being clean, dry, and free of lubrication.

Above values do not appy to plastic coated wire rope.

*From the Crosby Group
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DOUBLE SADDLE CLIPS

Recommended Methoed of Applying Double Saddle Clips to Get Maximum
Holding Power of the Clip. The following based on the use of proper size double
saddle clips on new rope.

1. Refer to Table 7 in following these instructions. Tum back specified amount
of rope from thimble or loop. Apply first clip one base width from dead end
of rope. Tighten nuts evenly, alternating from one rut to the other until reach-
ing the recommended torque.

=

. When two clips are required, apply the second clip as near the loop or thimble
as possibie. Tighten nuts evenly, alternating until reaching the recommended
torque. When more than two clips are required, apply the second clip as near
the loop or thimble as possible. Turn nuts on second clip firmly, but do not
tighten. Proceed to Step 3.

3. When three or more clips are required, space additional clips equally between
first two—take up rope slack —tighten nuts on each double saddle evenly,
alternating from one nut to the other until reaching recommended torque.

4. Apply tirst Ioad to test the assembly. This load should be of equal or greater
weight than loads expecied in use. Next, check and retighten nuts to recom-
mended torque.

accordance with good rigging and mai ices,
In accordance with good rigging and maintenance practices, the wire rope and

termination shouid be inspected periodically for wear, abuse, and general ade-
quacy. Inspect periodically and retighten to recommended torque.
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A termination made in accordance with the above instructions, and using the
number ol clips shown has an approximate 80% efficiency rating. This rating is
based upon the minimurmn breaking force of wire rope. If a pulley is used in place
of a thimble for miming back the rope, add one additional clip.

The number of clips shown is based upon using right regular or fang lay wire
rope, 6 x 19 classification or 6 x 36 classification | fiber core or IWRC, 1PS, EIP
ot EEIP. If Seale construction or similar large outer wire type construction in the
6 x 19 classification is to be used for sizes 1 inch and larger, add one additional
clip.

The nuimnber of clips shown also applies to rotation resistant right regular lay
wire rope, 8 x 19 classification and 19x7 classification, IPS, EIP and EEIP, sizes
1-1/2 inch and smalier.

For other classifications of wire rope not mentioned above, it may be neces-
sary to add additional clips to the number shown.

If a greater number of clips are used than shown in the table, the amount of
rope turnback should be increased proportionatelty. ABOVE BASED ON USE
OF PROPER SIZE DOUBLE SADDLE CLIPS ON NEW ROPE.

IMPORTANT: Failure fo make a termination in accordunce with aforemen-

tioned instructions, or failure 1o periodically check and retighten to the recom-
mended torque, may cause a reduction in efficiency rating.
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|

Dimensions in inches

TABLE 7 DOUBLE - SADDLE CLIPS*

Min. No. Amountof Torque

Clip L of rope to in Weight
Size A B C D E G Approx. M N clips turn back ft1b /100
3/161/4 25 125 M 94 38 128 1.63 69 147 2 4 30 18
5/16 31 1.3 M 1.00 38 147 {94 69 1.56 2 5 30 28
3/8 38 159 .50 1.06 44 1.81 2.38 75 t.88 2 514 45 40
6 50 188 56 1.25 50 219 275 88 2,19 2 6172 65 70
1/2 50 188 56 1.25 S50 219 275 .88 219 3 11 63 70
9/16 63 228 .69 1.50 63 2.69 3.50 106 2.63 3 12 3/4 130 100
5/8 63 228 69 1.50 63 2.69 3.50 1.06 2.63 3 1312 130 100
34 75 269  B§ 1.81 75 294 3.75 1.25 306 3 16 225 175
78 88 297 97 213 75 331 4.13 1.25 34 4 26 225 225

1 1.00 306 119 225 75 372 463 1.25 353 5 37 225 300
/8 1.13 344 128 238 88 419 525 144 391 5 41 360 400
1/4 125 356 134 230 88 4.25 525 144 403 6 55 360 400
1.3/8 150 413 156 300 100 5.56 7.00 1.63 4.66 6 62 500 700
1122 .50 413 156 300 100 556 7.00 163 4.66 7 78 SO0 700

If a pulley (sheave) is used for turning back the wire rope, add one additional clip,

If 2 greater number of olips are used than shown in the table, the amount of turnhack should he increazed proportionately

a BT

The tightening torque values shown are based upon the (hreads being clean, dry, and free of Inbrication.

Abave vatues do not apply to plastic coated wire rope.

*From the Crosby Group

42 - Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition



WEDGE SOCKETS

One of the more popular end attachments for wire rope is the wedge socket. For
field, or on the job attachment, it is easily installed and quickly dismantied. There
are two basic types of wedge sockets, the standard type and a special type with a
wedge design that protrudes from the nose of the socket allowing a wire rope clip to
be attached to the dead end of the rope. The following procedures are important for
safe application of wedge sockets:

Inspection/Maintenance Safety

+ Always inspect socket, wedge and pin for comrect size and condition before using.

+ Do not use parts showing cracks.

= Do not use modified or substitute parts.

+ Repair minor nicks or gouges to socket or pin by lightly grinding until surfaces
are smooth. Do not reduce original dimension more than [0%. Do not repair by
welding.

* Inspect permanent assemblies annually, or more often in severe operating conditions.
Consult the socket manufacturer for recommendations regarding the speeific use
and reapplication of wedge sockets.

Assembly Safety

» Use only with wire rope constnuctions recommended by the socket or rope manu-
facturer. For intermediate size rope, 9/16” diameter and larger, use next larger size
socket. For example: When using 9/16™ diameter wire rope use a 5/8” Wedge
Socket Assembly. Ensure that the dead end of the rope is seized, welded or brazed
{or consult rope manufacturer) before inserting into the wedge socket. The tail
length of the dead end should be a minimum of 6 rope diameters.

= Align live end of rope with center line of pin. (See Figure 31}

+ Secure dead end section of rope. (See Figure 31}

* Do not attach dead end to live end. {See Figure 31)

* Use a hammer fo seat wedge and rope as deep into socket as possible before
applying first load.

* To use with Rotation Resistant wire rope, ensure that the dead end is seized,
welded or brazed (or consult rope manufacturer) before inserting the wire rope
into the wedge socket to prevent core slippage or loss of rope lay. The tail length
of the dead end should be a minimum of 20 rope diameters but not less than 67
(See Figure 31).

Operating Safety

* Apply first load to fully seat the wedge and wire rope in the socket. This ioad
should be of equal or greater weight than loads expected in use.

* Efficiency rating of the wedge socket termination is based upon the minimum
breaking force of wire rope. The efficiency of a properly assembled wedge socket is
BO%.

* During use. do not strikc the dead end section with any other elements of the rig-
ging (called two blocking).

* Do not shock load.
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* Tail Length

Standard 6 o B strand wire rope

A minimum of 6 rope diameters, but not
less than 6",
{i.e. - For 1" rope: Tail Length = 1"x6=6")

Rotation Resistant Wire Rope

A minimum of 20 rope diameters, but not
less than &".
(i.d. - For 1" rope: Tail Length = 1"x20=20")

Figure 31. The wedge socket is a very popular end atiachment; it is easily instailed and quickly
dismantled. But it must be applied cormrectty.
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DRUMS—-GROOVED

Drums are the means by which power is transmitted to the rope and then to the
object to be moved. For the wire rope to pick up this power efficiently and to
transmit it properly to the working end, installation must be carefully controlied.

If the drum is grooved, the winding conditions should be closely supervised to
assure adherence to the following recommended procedures:

1} The end of the rope must be secured to the drum by such means as will give
the end termination at least as much strength as is specified by the equipment
manufacturer.

2} Adequate tension must be maintained on the rope while it is being wound so
that the winding proceeds under continuous tension. Back tension applied to
the rope during installation should be from 2 to 5% of the minimum breaking
force of the rope being installed.

3} The rope must follow the groove.

4} It is preferable to have at least three dead wraps remaining on the drum when
the rope is unwound during normal operation. Two dcad wraps are a mandato-
Ty requirement in many codes and standards.
if the wire rope is carelessly wound and, as a result, jurnps the grooves, it will

be crushed and cut where it crosses from one groove to the other. Another,

almost unavoidable problem is created at the drum flange; as the rope climbs to a

second layer there is further crushing and the wires receive exeessive abrasion,

Riser and filler strips may help remedy this condition.

Another factor that must be given serions consideration is the pitch of the
drum grooves relative to the actual rope diameter, Wire rope is normally manu-
factured to a plus tolerance. (See Table 3.) The oversize tolerance of the rope
must be taken into account or the rope will be damaged by poor spooling caused
by a groove pitch that is either too small or too large.

As an example, a grooved drum made for 1/4-inch rope may have a pitch of 250
inches. Yet, by Federal standards, a 1/4-inch rope may have a diameter as large as
265 inches. If a rope of this size were to be operated on a drumn with a 250 inch
pitch, crowding would occur and the rope would be forced out of the groove.
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DRUMS —PLAIN (SMOOTH)

Instaliation of a wire rope on a plain {smooth) face drum requires a great deal of care.
The starting position should be at the correct drur flange so that each wrap of the rope
will wind tightly against the preceding wrap (Fig. 32). Here too, close supervision should
be maintained during instatlation. This will help make certain that:

1) The rope is properly attached to the drum.

2) Appropriate tension on the rope is maintained as it is wound on the drum. Back ten-
sion applied to the rope during installation should be from 2 to 5% of the minimum
breaking force of the rope being installed.

3) Each wrap is guided as close to the preceding wrap as possible, so that there are no
gaps between wraps.

4) It is preferable to have at least three dead wraps remaining on the drum when the rope
is unwound during normal operation. Two dead wraps are a mandatory requirement in
many codes and standards.

Loose and uneven winding on a plain {sinooth) faced drum can and usuaity does create
excessive wear, crushing and distortion of the rope. The resuits of such abuse are shorter ser-
vice life and a reduction in the rope’s effective strength. Also, for an operation that is sensiive
in terms of neving and spotting a load, the operator will encounter control difficulties as the
rope will pile up, pull into the pile and fali from the pile to the druin surface. The ensuing
shock can break or otherwise damage the rope.

Lo —e R
H 1
L ]
\.
— . {y— —
== | ==
H I
UNDERWIND LEFT TO RIGHT LEFT LAY NVERWIND RIGHT TO LEFT LEFT LAY
USE LEFT LAY ROPE UNDERWING USE LEFT LAY ROPE OVERWIND
| i
START ROPE AT START ROPE AT
LEFT FLANGE RIGHT FLANGE
a_ e d
i .
| |
j ' i
[ pop—— L
OVERWIND LEFT TC RIGHT RIGHT LAY UNDERWIND RIGHT TO LEFT RIGHT LAY
USE RIGHT LAY ROPE OVERWIND JFE MIGHT LAY ROPE UKGERWIND

Figurc 32, By holding the right or left hand with index finger extended, palm up or palm down, the
proper procedure for applying lefi-and right-tay rope on a smooth dram ¢an he easily determined.
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CROS5 OVER

Figure 33. After the first layer is
wound on a drum, the point at which
the rope winds back for each wrap is
called the cross-over.

The proper direction of winding the first layer on a smooth drum can be deter-
mined by standing behind the drum and looking along the path the rope travels, and
then following one of the procedures iltustrated in Figure 32, The diagrams show:
the correct relationship that should be maintained between the dircction of lay of the
tope (right or left), the direction of rotation of the drum {overwind or underwind)
and winding from left to right or right to left.

DRUMS—MULTIPLE LAYERS

Many installations are desigued with requirements for winding more than one
layer of wire rope on a drum. Winding multiple layers presents seme further problems.

The first layer should wind in a smooth. tight helix which, if the drum ts grooved,
is already established. The grooves allow the operator to work off the face of the
drum, and permit the minimum number of dead wraps,

A smooth drum presents an additicnal problem, initially, as the wire rope must be
wound in such a manner that the first fayer will be smooth and uniform and will
provide a firm foundation for the layers of rope that will be wound over it. The first
layer of rope on the smooth drum shoutd be wound with tension {2 to 5% of the
minimum hreaking force of the rope) sufficient to assure a close helix - each wrap
being wotnd as close as possible to the preceding wrap. The first layer then acts as
a groove which will guide the successive layers. Unlike wire ropes operating on
grooved drums, the first layer should nor be unwound from a smooth-faced dum
with multiple layers,

After the rope has wound completely across the face of the drum (gither smooth
or grooved), it is forced up to a second layer at the flange. The rope then winds back
across the drum in the opposite direction, lying in the valleys between the wraps of
the rope on the first layer. Advancing across the drum on the second layer, the rope.
following the “grooves™ formed by the rope on the first Jayer, actually winds back
one wrap in each revolution of the drum. The rope mwust then cross one or two rope
“arooves” {(depending upon the type of grooving — single or double cross-over) in
order to advance aeross the drum for each turn. The point at which this occurs is
known as the cross-over. Cross-over is unavoidable on the second, and all succeed-
ing layers. Figure 33 illustrates the winding of a rope on the second tayer from left
1o right. and from right to left-the direction is shown by the artows.

At these cross-over points, the rope is subjected to severe abrasion and crushing
as it is pushed over the “grooves™ and rides across the crown of the first rope layer.
The scrubbing of the rope, as this is happening, can easily be heard.

There are, however, special drum groovings avatlable that wil] greatly minimize
the damage that can occur at cross-over points - e.g. Counterbalance Drum
Grooving* with a double cross-over.

*Developed by LeBus Inlernational Enginecrs, Inc., Longview, Texas
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Helical grooving does not employ a built in cross-over and does not work as well
for multiple layer spooling as a counterbalanced drum because it does not have the
cross-over and does not consistently put the rope in the proper position at the
flanges to rise from one layer to the next layer.

Counterbalance grooving with two cross-overs is made so that each wrap of
rope winds parallel to the drum flange for a distance less than half the circumfer-
ence around the drum. then follows a short cross-over to complete haif the drum
circumference. The cross-over is at an angle with the drum flange and displaces
the rope laterally by half the pitch of grooving.

Around the other half of the drum circumference each wrap again winds paral-
lel to the flange for a distance, and then follows another short cross-over to a
point one full circumference from the start, At this point the lateral displacement
is equal to the full pitch of grooving.

The grooving for this type of winding is similar to the parallel grooving except
that half the drum circumference is laterally displaced from the other half by half
the pitch of grooving, and between these two halves the grooves make short
cross-overs to guide the rope properly. The two cross-over areas are on opposite
sides of the drurm, or 180° apart.

Since the lateral displacement of each cross-over is one half the pitch of groov-
ing, or one haif the displacement of the cross-overs encountered with other types
of winding, “throw” of the rope is reduced, decreasing the whipping action.
However, if the interval between these displacements happens to match the
rope’s vibration cycle, whipping can still become severe because this action
is cumulative.

Since the cross-over areas are spaced opposite each other, or 180° apant, raised
portions of the winding caused by vertical displacement at the cross-overs also
occur opposite each other. These raised sections become quite pronounced where
many layers are involved and the balancing effect of keeping them oppositc gave
name to the method.

With counterbalance winding, the change of iayers can be controlled better
than with other systems and is preferred when a rope miist wind in many layers
on the drum.
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5 Operation, Inspection and Maintenance of Wire Rope

SHEAVES AND DRUMS

In the course of normal operations, wire ropes may come into contact with sheaves, drums,
rollers and other parts of the equipment on which it operates —all of which must be maintained in
good condition. This contact can cause wear in both the equipment part and the wire rope.

This wear, which is normal and expected, occurs because wire rope, when loaded, stretches
much lke a coil spring. For example, when a rope is bent over a sheave, the rope’s load-induced
stretch causes it to rub against the groove. As a resuit, both the groove and rope are subject to
wear. Within the rope itself, additional wear is encountered as the rope adjusts—by the adjustment
or movement of the wires and strands —while bent around the sheave or drum. The smaller the
ratio of sheave diameter to rope diameter (D/d}), the greater the adjusting movement, and the more
rapid the resulting wear,

The amount of wear, and the speed at which it takes effect on both the wire rope and grooves of
the sheave or drum, are also determined by the sheave material, and the radial pressure between
rope and groove. Simply stated, excessive wear can be caused either by sheave or drum matertal
that is too soft, or a diameter {tread diameter) that is too small.

To determine the unit radial pressure between rope and groove, use the following formuta:

- 2T

T Dd

where p = Unit radial pressure in pounds per square inch
T = Load on the rope in pounds

D = Tread diameter of the sheave or drum in inches

d = Nominal diameter of the rope in inches

Table 8 gives examples of allowable unit radial bearing pressures of ropes on various materials
commonly used in sheaves and drums. The values given are typical for the materials listed; they
are not precise values since these materials are made to a wide range of specifications.

In the foregoing equation, if the calculated value of “p” exceeds the allowable radial pressure for
the sheave or drum matertal, the groove will wear quite rapidly. Wear will manifest itseif in the
form of either sheave groove wear or corrugation (See Fig. 52 }—either of which will contribute to
accelerated wear in the rope.

Values for the aliowable unit radial pressures given in Table 8 are intended solety as a user’s
guide; use of these figures does not guarantee prevention of sheave or drum wear. Further, the val-
nes should not be taken as restrictive with regard to other or new materials.

There are, for example, certain elastomers in current use, but there is insufficient data to support
clear recommendations. It is best for the user to contact the elastomer or device manufacturer for
specific recommendations.

Note: All verification tests of retirement criteria (See Tuble 14} apply to wire rope operating on
steel sheaves andfor drums. The user shall contact the sheave, drum or crane manufacturer, or a
qualified person for broken wire removal criteria for wire ropes operating on sheaves or drums
made of materials other than steel.
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TABLE 8
SUGGESTED ALLOWABLE RADIAL BEARING PRESSURES OF ROPES
ON VARIOUS SHEAVE MATERIALS IN POUNDS PER SQUARE INCH

Regutar Lay Rope, psi Lang Lay Rope, psi  Flattened
Strand
Lang Lay
Material 6x7 6x19 6x36 8x19 6x7 6x19 6x36 psi Remarks
Cast Iron 300 480 585 680 350 550 660 800 Based on minimum
Brinell hardness of 125

Carbon Steel 550 900 1075 1260 600 1000 1180 1450  30-40 Carbon. Based
Casting on minimum Brineil

hardness of 160

Chilled Cast Iron 6350 1100 1325 1350 715 1210 1430 1780 Not advised unless
surface is uniform

in hardness.

Manganese Steel, 1470 2400 3000 33500 1650 2750 3300 4000  Grooves must be
Induction Hardened, ground and sheaves

or Flame Hardened balanced for high-
speed service.
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BENDING WIRE ROPE OVER SHEAVES AND DRUMS

Sheaves, drams and rollers must be of a correct design if optimum service is to be
obtained from both the equipment and the wire rope. Because there are many different
types of equipment and many different operating conditions, it is difficult to identify the
one specific size of sheave or drum most appropriate for every application.

The guideline to foliow is this: the most practical design is the one that most
closely accommodates the limiting factors imposed by the equipment, the operating
conditions and the wire rope.

All wire ropes operating over sheaves and drums are subjected to cyclic bending
stresses, thus the rope wires will eventually fatigue. The magnitude of these stresses
depends —all other factors being constant—upor: the ratio of the diameter of the
sheave or drum to the diameter of the rope. Frequently, fatigue from cyctlic, high-
magnitude bending stress is a principal reason for shortened rope service.

In order for a rope to bend around a sheave, the rope’s strands and wires must
move relative to one another. This movement compensates for the difference in
diameter between the underside and the top side of the rope, the distance being
greater along the top side than it is on the underside next to the groove. Proper rope
movement (and service} is adversely affected if the wires cannot adjust to compen-
sate for this length differential. Also, there can be additional limitations to wire
movement because of excessive pressure caused by a sheave groove diameter which
is too small, or by lack of rope lubrication. Avoid changing the bending direction
from one sheave to another as this reverse bending further accelerates wire fatigue.

The relationship between sheave diameter and rope diameter is a critical factor
that is used to estimate the rope’s fatigue resistance or relative service life. Jtis
expressed in the D/d ratio mentioned eartier in which D is the pitch diameter of the
sheave and d is the diameter of the rope. Table 9 lists suggested minimum D/d vai-
ues for various rope constructions. Other values are permitied by various standards
such as those listed in Table 10. Smalier values can affect rope life. Table 11 and
Figure 34 show the effect of rope construction and D/d on service life.

BREAKING IN A NEW WIRE ROPE

A new wire rope requires careful installation and foilowing all the appropriate
guidelines previously noted. After the rope is instatled and the ends secured in the
correct manner, the equipment should be started carefully and then permitied to run
through a cycle of operation at very slow speed. During this trial operation, closely
watch al] working parts—sheaves, drums, roliers —to make certain that the rope
runs freely, and without any possible obstiuctions as it makes its way through the
system. If no problems appear in running the rope, the next step should include sev-
eral repititions of the normal operational cycle under increasing loads and speeds.
This procedure 2ilows the component parts of the new rope to make a gradual
adjustment to the actual operating conditions. Taking the time and effort to perform
these breaking in procedures should result in obtaining the optimum service life
from the wire rope.
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TABLE 9 SUGGESTED SHEAVE AND DRUM RATIOS

These D/d ratios are based on sheave and drum diameters being approximately
400 times the outer wire diameter of the rope. For rope constructions not listed,
consult the rope manufacturer.

Suggested
Construction D/d Ratio*

6x7 42

19 x 7 or 18 x 7 Rotation Resistant 34
6x 198

6 x 25 B Flattened Strand
6 x 27 H Flattened Strand
6 x 30 G Flattened Strand
6 x 31V Flattened Strand
6x21 FW
6 x 26 WS

£§x 198

7Tx 21 FW

6x25FwW 26
6x31 WS

6 x 37 FWS

7 x 25 FW
6x36WS
6 x 43 FWS
Tx31 WS

23

6x41 WS -

6 x 41 SFW

6 x 49 SWS

Tx36 WS 20
B x25FW

19 x 19 Rotation Resistant

35 x 7 Rotation Resistant

6 x 46 SFW
6 x 46 WS 18
Bx36 WS

#*  D=Pitch diameter of sheave
d=nominal diameler of rope

To find any pitch diameter from ihis lable, the diameter for the rope construction
to be used is muitiplied by its nominal dismeter {d}. For example. the minimum
sheave pitch diameter for a 1/2" 6 x 21 FW rope would be 1/2” (nominul diameter)
X 30 {minimum ratio} or 15".
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TABLE 10 REQUIREMENTS IN STANDARDS FOR SHEAVE
AND DRUM D/d RATIOS

Minimum Minimum

Type of Equipment  Specification ~ Application D/d Ratio D/d Ratio
or Standard Drum Sheave
Mobile Cranes ASME B30.5 Load Hoist 18 18
Boom Hoist 15 15
Load Block l6
Tower Crane ASME B303 Hoist Rope 18 Top 18
Traveling 16
Mine Hoist ANSIM11.1* Drum Hoist Rope
Over 1" 80 30
1" and under 60 60
Friction Hoist Rope
Hattened Strand 80 80
Full Lock Coil 100 100
Surface Mining ANSIMI1.1* Hoist Ropes 24 24
Drag Ropes 22 22
Rotary Drilling API 9B Drill Line 20 30
Oifshore
Pedestal Crane AP1 2C Hotst Rope/
Boom Hoist Rope 18 18
Ski Lifts ANSIB77.1  Fixed Grip Lifts BO(Buli Wheel)
Detachable Grip Lifts  72(Buil Wheel)
Elevators ASME A17.1 Suspension/Hoist 40 40
Compensating 2

Note: Most standards minimum sheave and drum D/d ratios are based on the D
being pitch diameter. API 9B and ANSI B77.1 use the tread diameter for D.

* Standard expired; values included as a reference.
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I a change in construction is
being considered as a means of
obtaining longer service on & rope
influenced principaity by bending
stresses, this table of factors may
be useful. For example: a change
from a 6 x 25 FW with a factor of
100 to a 6 x 36 WS with a factor
of 1.15 would mean the service life
could be estimated to increase 1.15
times or 15%.

These tactors apply only for
bending stresses. There are ather
factors, which are almost always
present in rope operation, that con-
tribute to rope deterioration. These
other factors are not considered in
this table.

Figure 34. This service life curve only
takes into account bending and tensile
stresses. This curve can be otilized to
predict comparative service life of a
specific wire rope with varying Did
ratios. That resultant coinparison is
tlustrated by the following example: A
rope working with a IM/d vatio of 26
has a reiative service life of 17. If the
same rope works over a sheave that
increases its D/d ratio (o 33, the rela-
tive service life increases to 32. In
short, if this rope is used on the {arper
sheave, one could estimate an increase
in its bending service life from 17 o
32 or an 88% increase.

TABLE 11 RELATIVE BENDING LIFE FACTORS

Rope Rope
Construction Factor Construction Factor
6 x 7 or 7 x 7 Aircraft 60 7x25FW
19x70ri&x7RR, 70 6x29FW
6x198 80 6x 36 WS 115
6x19W 6 x 36 SFW ’
6x 21 FW 6 x 43 FWS
6x 26 WS 7x31 WS
6 x 25B FS 90 8 x 25 FW
6x 27THFS 6x41 WS
6x 30GFS 6 x 41 SFW 1.25
6x31VES 6 x 45 SWS
Tx2IFW 7x 36 FW
6x25FW 6 x 46 SFW
6x 31 WS 1.00 6% 46 WS
8 x 198 8 x 36 WS 135
8x 21 FW 1.10 6x 61 FWS
6 x 57 SFWS

*Note: This table, with seme modifications, is based on outer wire diameter relationships. For tope
constructions not listed, consuli the rope manufacturer.

SERVICE LIFE CURVE FOR VARIQUS D/d RATICS
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Figure 35. Cross sections Hiustrat-
ing three sheave groove conditions.
A is correct, B is too tight, and C is
too loose.

INSPECTION OF SHEAVES AND DRUMS

Under normal conditions, machines receive inspections on a regular basis, and
their overall condition is recorded. Such inspections usually include the drum,
sheaves, and any other parts that may contact the wire rope and subject it to wear.
As an additional precaution, rope related working parts, particularly in the areas
described below, should be reinspected prior to the instaillation of a new wire rope.

The first itern to be checked when examining sheaves and drums, is the condition
of the grooves (Figs. 35, 36, and 37). To check the size, contour and amount of
wear, a groove gauge 13 used. As shown in Figure 35, the gauge should contact the
groove for about 150° of arc.

Two types of groove gauges are in general use and it is important to note which
of these 15 being used. The two differ by their respective percentage over nominal
rope diameter,

For new or remachined grooves, the groove gauge is nominal plus the full oversize
percentage (5%). The gauge used by most wire rope inspectors today is sized at the
nominal rope diameter plus 2-1/2% and is called a “Minimum for Wom Groove™
gauge.

This latter gauge is intended to aet as a type of “no-go” gauge, Any sheave
with a groove smaller than this should be regrooved or replaced. If that action is
not taken in 4 reasonable amount of time, the rope will be damaged.

When the sheave is regrooved it should be machined to the dimensions for
“recommended minimum new groove” given in Table 12, This table lists the
requirements for new or re-machined grooves, giving the groove diameter in
terms of the nominal wire rope diameter plus a percentage. Similarly, the size of
the “no-go” gauge is given, against which wom grooves are judged. Experience
has clearly demonstrated that the service life of the wire rope wil! be increased
by following these standards.

Figure 36. These sheave groove cross
sections represent three wire rope
seating conditions: A, 2 new rope in a
new groove; B, a new rope in 2 worn
groove; and C, a wom rope it a worn
groove. {See also Figs. 35 and 37)
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Figure 37. lllustrating the various dimensions of a sheave, and the use of a sheave gange.
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* Values given are applicable 1o
grooves in sheaves and drums: they
are not generally suitable for pitch
design since this inay involve other
factors.

¥*Nat a precise conversioi; for
information only.

Further, the dimenstons do not apply
to traction-type elevators; in this cie-
curitsiance, drati-and sheave-groove
tolerances should conform 1o the ele-
vator manufacturer’s specifications.

Modern drum design embraces exten-

sive considerations beyond the scope
of this publication. It should also be

noted thai drem grovves are now pro-

duced with a nunber of oversize
dimensions and piiches applicable
certain service requirements.
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TABLE 12

GENERAL PURPOSE ROPES
SHEAVE AND DRUM GROOVE DIMENSIONS*

Groove Radius

Nominal Minimum Recommended
Rope Worn Minimum Maxirmum
Diameter Groove New Groove Groove
inches mm** inches mrmn inches mm inches mm
1/4 6.5 0.128 3.25 0.134 340 0.138 3,51
506 8 0.160 4.06 0.167 424 0.172 437
3/8 Q.5 0.182 4.88 0.199 505 0206 523
716 i1 0.224 3.69 0.232 5.89 0241 6.12
172 i3 0.256 650 0.265 6.73 0.275 699
/16 14.5 0.288 7.32 0.298 7.57 0.309 7.85
3/8 16 0.320 8.13 0.331 8.41 0.344 8.74
3/4 19 0.384 9.75 0.398 10.11 0413 1049
78 22 0.448 11.38 0464 11,79 0.481 1222
1 26 0513 13.03 0.530 1346 0.550 13.97
11/8 29 0577 14.66 0.596 i5.14 0.619 1372
11/4 32 D.641 1628 0.663 1684 0.688 17.4%8
13/8 35 0.705 17.91 0.729 1852 0.756 19.20
1172 38 0.769 19.53 0.795 20.19 0.825 2086
158 42 0.833 21.16 (.86} 2187 0.894 2271
1 3/4 45 0.897 2278 0.928 23.57 0963 24 46
17/8 48 0961 24 41 0994 2525 1031 26.19
2 52 1025 26.04 1.060 2692 1100 2794
21/ 54 I 089 27.66 1.126 28.60 1.169 2069
21/4 58 1.153 29.29 1.193 30.30 1238 3145
23/8 60 1217 309 1.259 31.98 1.306 3317
212 64 1.281 32.54 1.325 3366 1.375 3493
25/8 67 1.345 34.16 1391 3533 1.444 36,68
2 34 71 1.409 35.7% 1458 3703 1513 3843
278 74 1473 3741 1524 3871 1.581 40,16
3 77 1.537 3004 1.590 40,39 1.650 4191
3B 80 1.602 40.69 1.656 42 06 1.719 4366
31/4 83 1.666 4232 1723 43.76 1 788 45.42
338 86 1.730 4394 1.789 4544 1.856 4714
312 90 1.794 45.57 1.855 4712 1925 48.90
33/4 06 1.922 48.82 1984 30,50 2063 52.40
4 103 2050 5207 2.120 53.85 2.200 53.88
4 1/4 109 2.178 53.32 2.253 57.23 2.338 59369
442 i1s 2.306 58.57 2.385 60.58 2475 62 87
43/4 122 2.434 61.82 2518 6396 2613 66.37
5 128 2563 65.10 2.650 67.31 2.750 6985
51/4 i35 2.691 6835 2783 70.69 2.88% 73.36
5172 141 2.81% 71.60 2915 74.04 3025 76 .84
53/4 148 2847 74,85 3048 7742 3.163 80.34
6 154 3075 78.11 3.180 80.77 3300 83.82



If the fleet angle (Fig. 39) is large, it may be nccessary to accept a smaller arc
of contact at the throat; 130° for example instead of 150°. This is done to avoid
scrubbing the rope on the flange of the sheave.

As previously noted, the groove size is evaluated on the basis of how the
gauge fits the groove. Daylight under the gauge is not tolerable when using the
worn groove gauge. If a full over-size gauge is used, some daylight may be
acceptable, but this really must be judged by relating the measurement to the
actual size of the rope,

For new rope, extra caution should be observed as to its fit in the groove. Most
ropes become smaller in diameter immediately after being placed in service. As
a result, they would operate satisfactorily in & “wom” groove; one that was
gauged OK by the “worn™ groove gauge. Nonetheless, in some cases, a rope may
not “pull down.” and if this happens, abnormal wear may occur.

It is important to remember that a tight groove not only pinches and damages
the rope but that the pinching prevents the necessary adjustment of the wires and
strands. On the other hand, a groove that is too large will not provide sufficient
support; in this case, the rope will flatten and thereby restrict the free shiding
action of the wires and strands.

The size of the groove is not the only critical item to be examined closely. The
condition of the groove 1s also an important factor, The groove should be
smooth. If the groove is corrugated then it must he remachined or, if it is corru-
gated too deeply, the sheave, roller or drurn must be replaced. If replacement is
indicated, a larger sheave or drum and/or a more wear resistant material should
be considered.

Groove examination should also concern itself with fiow the groove is wear-
ing. tf the rope rubbing against cne flange causes the groove to wear off-center,
the reeving alignment must he checked and corrected.

When checking the grooves, the bearings of the sheaves and rollers should afso
be examined. They should turn easily. If not, each bearing must be serviced or
teplaced. “Wobble” in the sheave —from broken or worn bearings—is not
acceptable, Bad hearings will set up vibrations in the wire rope that can cause
rapid deterioration unless the condition is remedied. Bad bearings alse increase
the force on the rope that is needed to move a given load, since friction forces
will be greatly increased.

Sheaves with broken flanges may allow the rope to jump from the sheave and
become fouled in the machinery. Sheaves with broken flanges must be replaced
immediately.

A sheave or drum with a flat spot ean induce a *“whip” into the line. This whip,
or wave rmay travel until it is reaches the end termination, at which point the rope
15 subjected to vibratory fatigue stresses. This condition aecelerates the fatigue
breakage of wires. Sometimes the reeving is such that the whip or wave is
damped by a sheave or drumn. In these circumstances, the whipping will cause
wire breaks along the crowns of the strands. Obviously, sheaves or drums that
induce vibrations of this type should be repaired ot replaced.
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Figure 38 Derived from standard
test dala, this curve relaies rope
strength efficiency 1o various D/d
ratios. The curve is based on static
joads only.

It is a weighted average of 458
iests Over pins and thimbies, on 6 x
19 and 6 x 36 classification ropes.
fiber corc and IWRC, regular and
lang lay. Technically, efficiency
variations can be expected for spe-
cific rope constructions and wire
manufacturing practices. To obtain
data for the specific wire rope pur-
chased it is recommended that tests
be conducted.

In addition to the items discussed, inspection should also focus on any and all
conditions that could cause abnormal or accelerated wear and eventual damage
to the wire rope.

For example, plain-face {smooth} drums can develop grooves or rope impres-
stons that will prevent the rope from winding properly. Wear is greatest at the
pickup point when the machine is accelerating. If this happens, the surface
should be repaired by machining or replaced. The winding should be checked to
make sure that the rope is winding “thread wound™ (Fig. 33).

Excessive wear in grooved drums should be checked for variations either in
the depth or pitch of the grooves.

No matter what type of dam is in use, excessive drum wear will result in poor
spooling and rope deterioration. This condition wil} accelerate rapidly when
winding in multiple layers.

STRENGTH LOSS OF WIRE ROPE OVER
STATIONARY SHEAVES OR PINS

Rope breaking strength is determined in a standard test wherein fittings are
attached to the ends of the rope and the rope is pulled in a straight line. If, how-
ever, the rope passes over a curved surface (such as a sheave or pin) its strength
“is decreased.” The amount of such reduction will depend on the severity of the
bend as expressed by the D/d ratio. A rope bent around a pin of its own diameter
will have only S0% of the strength attributed to it in the standard test. This is
called *50% efficiency” (Fig. 38). Even at D/d ratios of 40, there may be a loss
of up to 5%. At smaller D/d ratios, the ioss in strength increases rapidly.

The angle of bend need not be 180°, 90°, or even 45°; relatively small bends
can cause loss of strength.

Reduction in efficiency uf wire rope when bent over pins of various sizes
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Figure 39. This itlustration of wire
rope running from a fixed sheave,

over a floating sheave, and then
onto a smooth drum, graphically
defines the fleet angle.

FLEET ANGLE

Uniform winding on a smooth faced drum is closely related to the D/d ratio,
the speed of rotation, the load on the rope, and the fleet angle. Of ail these fac-
tors, the one that exerts perhaps the greatest influence on winding characteristics
is the fleet angle.

The schematic drawing (Fig. 39} shows an installation where the wire rope
runs from a fixed sheave, over a floating sheave, and then onto the surtace of a
smooth drum. The fleet angle (Fig. 39} may be defined as the included angle
between two lines; one line drawn through the middle of the fixed sheave and the
drum-and perpendicular to the axis of the drum and a second line drawn from
the fiange of the drum to the center of the groove in the fixed sheave. (The drum
flange represcnts the farthest position to which the rope can travel across the
drum.} There are left and right fleet angles and they may be different values.

It is necessary to restrict the fleet angle on installations where wire rope passes
over the lead or fixed sheave and onto a drum. For optimum efficiency and ser-
vice characteristics, the angle should not exceed 1-1/2° for a smooth drum, or 2°
for a grooved drum. Fleet angles larger than these suggested limits can cause
such problems as bad winding on smooth drums, and the rope rubbing against
the flanges of the sheave, Larger angles also create situations where there is
excessive serubbing and abrasion of the rope on the drum. Conversely, small
fleet angles—less than 1/2°—should also be avoided since too small an angle
will cause the rope to pile up at the flange of the drum.

FACTORS AFFECTING THE SELECTION OF WIRE ROPE

The key to choosing the rope best suited for the job is making an accurate
review of several important requirements. Correct appraisal of the following will
simplify the selection process:

1} Reguired minimum breaking force

2) Resistance to bending fatigue

3} Resistance to vibrational fatigue

4) Resistance to abrasion

5} Resistance to crushing

1t is essentially impossible for any single rope to have high values in all of
the above requirements. The rule, in fact, seems to be that a high rating in one
almost always means lower ratings in others. The first task is to make a careful
analysis of the job requirements, establishing priorities among these require-
ments, and then selecting the optimum rope on a trade-off basis. This will pro-
vide the best possible balance by sacrificing the less essential factors in order to
obtain maximum benefits from the more important factors.

Following, are brief explanations of the five factors previously listed:

1} Required minimum breaking force

It has been noted that wire rope is a machine —a fairly compiex device that
transmits and modifies force and motion. Thus, the very first consideration in
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choosing a “machine,” is to determine the potential work load. Stated in terms of
wire rope, this means establishing the actual load. To this known dead weight,
there must be added those loads that are caused by abrupt starts (acceleration),
sudden stops {deceleration} , shock loads, high speeds and friction of sheave
bearings. Another item in this equation is the loss of efficiency that occurs when
the rope bends over sheaves. All of these factors must be summed up in order to
determine the true total load.

For any operation, the total load is multiplied by a required design factor te
determine the value which the minimum breaking force of the rope must meet or
exceed. Standards organizations and reguiatory bodies typically establish mini-
mum design factors. The user must be aware of the design factors specified for
their apptications and select wire ropes accordingly. (A further discussion of
Design Factors can be found on p. 93}

2} Resistance to bending fatigue

To describe this, a close analogy can be made with a paper clip. While most of
us cannot pull a paper clip in two, if repeatedly bent back and forth at one point,
it will eventuatly break. The reason for this is metal fatigue. To some degree, the
same thing happens when a wire rope bends around sbeaves, drums, and rollers.
The sharper—or more acute —the bend. the quicker the fatigue occurs.
Increased rope speed and/or reverse bends may also accelerate fatigue rates.

As for the rope, with all other rope characteristics being equal, the greater the
number of outer wires in each strand, the greater the resistance of the rope to
bending fatigue,

3)  Resistance to vibrational fatigue

Vibration, from whatever source, sends shock waves through the rope. These
waves are a form of energy that must be absorbed at some point. This point may
appear at various places—the end attachment, the tangent where the rope con-
tacts the sheave, or at any other place where the waves are damped and the ener-
gy absorbed,

In the normai operation of a machine or hoist, wire ropes develop a wave
action that can be from a low frequency to a sharp, high frequency cycle. A good
example of this is found in shaft hoists. When the cage is just starting up, the
rope has a very slow swing within the shaft. But, by the time the cage reaches the
top of the shaft, the initially low frequency has become a high frequency vibra-
tion. The result is fatigue and eventual breakage of the wires at the attachment
point to the cage.

Another type of vibrational fatigue is found in operations where there is cyclic
loading. Such loadings would be found. for example, in the boom suspension
system of draglines, Here, the energy is absorbed at the end fittings of the pen-
dants or at the tangent point where the rope contacts the sheave.

860 - Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition



4} Resistance to abrasion

Abrasion is one of the most common destructive conditions to which wire
rope is exposed. It will occur whenever a rope rubs against, or is dragged
through, any soil or other material. It happens whenever a rope passes around 2
sheave or drum. And, it takes place internally within the rope whenever it is
loaded or bent. Abrasive action weakens the rope by removmg metat from wires,
both inside and outside the rope.

When excessive wear occurs in a rope application, the problem couid be
caused by faulty sheave alignment, incorrect sheave groove contour, an inappro-
priate fleet angle, or improper drum winding. However, there may be other caus-
es. If none of these common conditions are found to be causative factors, the
solution may be to change to a more suitable rope construction. Remember that
ropes with larger outer wires are more abrasion resistant than repes with small-
er cuter wires and lang lay ropes are more abrasion resistant than regular lay
ropes. (See p. 10 - 11 for a discussion on lang-lay rope )

5} Resistance to crushing

Rope crushing typically occurs in multiple layer drum spooling at the change of
tayer points and at the cross over points. At the change of layer point, the rope
can be wedged between the preceeding wrap on the drum and the drum flange.
This wedging creates side pressure that can distort the rope’s circular shape. At
the cross over points, the rope goes from being supported by two wraps of rope
on the layer below to being supported at a single contact peint. This doubles the
contact pressure and can crush the rope. Under very high loading conditions, the
rope may crush or flatten around the entire circumference of the drum.
Items that generally increase a rope’s resistance to crushing are ropes with fewer
outer strands, larger outer wires in strands, IWRCs instead of FC, regular lay
instead of lang lay, compaction of strands and compaction of rope.
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Figure 40. The wire rope industry
refers to this as the X-chart. Tt
serves to llustrate the inverse
relatiopship between abrasion
resistance and resistance to bend-
ing fatigee in a number of the
commonly used wire rope con-
structions.

THE “X-CHART” —ABRASION RESISTANCE
VS BENDING FATIGUE RESISTANCE

Two competling factors that govern most rope selection decisions are: abra-
sion resistance, and resistance to bending fatigue. Striking a proper balance with
respect to these two important characteristics demands careful consideration. A
graphic presentation of this comparison of qualities, between the most widely
used rope constructions and others, is given by means of the X-chart (Fig. 40).

Referring to this chart when selecting a rope, the mid-point {at the X)) comes
closest to an even balance between abrasion resistance and resistance to bending
fatigue. Reading up or down along either leg of the X, the inverse relationship
becomes more apparent as one quality increases and the other decreases.

The term flexibility is frequently thought of as being synonymous with resis-
tance to bending fatigue. This is not true. Flexibility refers to the capability of
flexing or bending. While a high degree of fatigue resistance may sometimcs
accompany the flexibility characteristic, it does not recessarily follow that this is
s0. A fiber core rope, for example , is more flexible than an IWRC rope. Yet,
when the IWRC rope is bent around sheaves at relatively high loads, it will usu-
ally perform better than the more flexible fiber core rope. The reason for this lies
in the ability of IWRC rope to better support the outer strands, retain its round-
ness and maintain freedom of internal movement. Under the same conditions, a
fiber core rope will flatten and inhibit free internal adjustment, thereby reducing
fatigue life.

As with all engineering design problems, feasible solutions demand compro-
mise to some degree. At times, it becomes necessary to settle for less than opti-
mum resistance to abrasion in order to obtain maximum fatigue resistance, the
latter being a more important requirement for the given job. A typical example of
this kind of trade-off would be in selecting a highly fatigue resistant rope on an
overhead crane. Conversely, in a haujage installation, a rope with greater resis-
tance to abrasion would be chosen despite the fact that such ropes are markedly
less fatigue resistant. Ultimately, what is sought is an efficient, economical solu-
tion, hence whatever the compromise, it should assist in achieving this goal.
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GUIDELINES FOR MAKING REQUIRED INSPECTIONS
FOR ANY WIRE ROPE USE AND APPLICATION

When in use, all wire ropes degrade and lose strength, regardless of the appli-
cation. Not conducting proper wire rope inspections can lead to dangerous and
costly situations. Properly performed inspections are, therefore, an essential part
of the safe and efficient use of every wire rope.

This is precisely why industry safety standards developed and published by the
Occupational Safety and Health Administration {OSHA), American National
Standards Institute (ANST}, American Society of Mechanical Engineers (ASME)
and various other industry and governmental organizations require frequent,
periodic inspections with permanent records. The rope user is responsible for
using the proper standard for inspection.

The following information wiil be a usefu! aid in planning and making an
inspection program for any wire rope instailation or usage.

HOW TO INSPECT

An inspection program is an integral part of every wire rope application and
requires a specific schedule, trained and qualified inspectors, the criteria applica-
ble to the usage, and permanent records.

There are also tools and techniques the inspector must have in order to evalu-
ate a rope's condition, and the knowledge to determine if a rope can continue to
perform the work required of the installation.

A basic understanding of how wire ropes and wire rope slings are designed
and manufactured, and how they operate, is also useful. The inspector must be
able to recognize specific evidence of damage and degradation in them.

REQUIREMENTS FOR INSPECTION

Inspection requires certain tools, such as a micrometer, calipers, steel tape
measure, groove gauges and forms for recording data.

The specific criteria published in industry standards and governmental regula-
tions are also necessary.

The inspector must also have access to the entire rope length and ability to see
the rope's condition close-up.

Specific aspects of wire rope inspection are discussed on the following pages
including diameter, broken wires, internal rope inspection, etc.

ACCESS FOR INSPECTION

There are two types of inspections, and access requirements are different for
each. Daily, work shitt, or frequent inspections may not require examining the
entire length of a rope. These inspections are visual observations and are con-
cerned with discovering gross damage and potential problems. Periodic inspec-
tions, where permanent records are normally mandated by OSHA, ASME and
other regulatory agencies, require more stringent attention to specific details
through the entire length of the rope - including diameter, lay measurement, bro-
ken wire counts, evidence of rope core failure, abuse and wear.
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Proper method of measuring ropes with
odd nuimber of outer strands, using
caliper with plates.,

e 4 o
How to measure (or ACTUAL DIAMETER 1 |

caliper) a wire rope cor-
rectly. Since the "true”
diameter {A) lies within
the circumscribed circle,
alwayvs measure the larg-
er dimension (B). a

Wear occurs throughout the length of any wire rope, especially running wire ropes
that move on and off drums and sheaves. Even supporting or standing ropes undergo
stress and vibration throughout the length. Both running and standing ropes require
proper inspection, each with specific requirements.

The rope must be seen up close, which requires adequate light and good vision;
this may include the use of artificial lighting and magnification. The inspector must
also be able to physicaliy touch or perform a hands on examination of the rope. In
most applications, a thorough inspection is made when the rope is relaxed or under
minimal tension. However, non-destructive testing {NDT) may be used where the
rope cannot be relaxed.

The total rope systern must be inspected, since the movement and condition of
drums, shcaves, fairlcads, equatizer sheaves, and other components have a direct
bearing on wear and ability of a rope to perform properly.

End attachments are critical points of stress, because these are where the load is
transferred to other components as tension is applied and released in the rope. The
first wire breaks may oceur at an end termination.

Rope degradation may not always be readily visible. Broken wires, wear, and cor-
roston may be hidden by lubricant, dirt or other foreign material on the rope.
Sections of rope must be wiped clean with a cloth or wire brushed in order to count
broken wires or to view wear or corrosion.

Normal wear and degradation are expected to occur in areas where the rope bends
frequently, spools on a drum, at equatizer sheaves, or at end terminations. These
areas endure greater stress and should be checked completely and frequently.
Anoather area of concern is core integrity. There are specific indicators of interior
rope damage such as loss of rope diameter. evidence of valley breaks or breaks
against the core that result in high or protruding wires, and rust or corrosion products
in the rope vallcys. Core integrity can only be verified by prying open the rope with
awls or picks. However, this is usually a last resort to substantiate a decision to con-
demn and remove a rope from service and should only be done by a qualified person,
as the inspection may damage the rope and make it unusable.

ROPE DIAMETER

Diameter meaurements give the inspector indicators of wear and internal degrada-
tion in a wire rope. Thorough inspections require diameter measurements at several
places in the rope’s length and in areas that endure greater stress.

Generally, ropes are manufactured iarger than nominal diameter. When placed
in service for ihe first fime, diameter can reduce slightly. Therefore, the initial mea-
surement of a rope’s diameter should be made after the rope’s initial ioading or

€. INCORRECT
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breaking in perod {see pg 25-26 for more information). That is the measurement to
be recorded as the initial diameter.

The actual rope diameter must be measured. This is defined as the diameter of the
circumscribing circle. (ie, its Jargest cross sectional dimension;) To insure accuracy
this measurement should be made with a wire rope caliper using the correct method
(bj shown on the facing page. Special techniques and equipment must be employed
for measuring ropes with an odd number of outer strands. {(eg, circumferential tapes,
calipers with plates — see illustration on facing page).

Wear occurring at the crowns of outer wires is normal. Many standards state a
rope must be removed from service when its actual diameter is reduced to 95%
of the nominal diameter. The accompanying photos show examples of heavy
normal wear on both regular und lang Jay wire ropes.

Regular Lay Lang Lay

This picture simulates 6 x 25 fw construction wire ropes with surface wear {only} of 1/3 the
outer wire diameter.

Plastic enhanced ropes (impregnated or filled) require careful measurements, Tt
is essential to measure the metal, not plastic on the exterior of the ropc. Exterior
measurement cannot be used to determine diameter reductions of the wire rope
in plastic coated (jacketed) ropes.

Rope core deterioration usually results in a reduction of the rope’s diameter,
making carefu! measurement important. Although the core provides less than
10% of the rope's strength (on standard six or eight strand IWRC ropes), that joss
of strength may not be the primary concem. Deterioration of the core leads to
increased stress and broken wires in the outer strands of the rope. These broken
wires are usually vailey breaks which can be more difficult to detect.

BROKEN WIRES

Broken wires are another primary indicator of rope degradation, and remaining
useful life. The accompanying table shows allowable wire breaks in typical
instaliations. These broken wire removal criteria apply to wire rope operating on
steel sheaves and drums. The user shall contact the sheave, drum. or equipment
manutacturer or a qualified person for broken wire removal criteria for wire
ropes operating on sheaves and drums made of material other than steel, H no
other information is available, the standard broken wire removal criteria should
be used. However, since the use of piastic sheaves may cause internal wire
breakage, the inspector must pay particular attention to evidence of valley breaks
or breaks against the core and corrosion in the rope valleys.
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TABLE 14 WHEN TO REPLACE WIRE ROPE-BASED ON NUMBER OF BROKEN WIRES*

Running Ropes Standing Ropes
No, Broken Wires No. Broken Wires In No. Broken Wires
in Standard Ropes Rotation Resistant Ropes
|
In all strands |  inone Inone AtEnd
Standard Name in one | swand in Rope Lay |Connections
Rope Lay | one
Rope Lay
ASME/B30.2 | Overhead & F2%E 4 - o -
Gantry Cranes
ASME/B304 | Portal, Tower HFF 3 4 in all strands in one - -
& Pillar Cranes rope lay or 2 in one
strand in one rope lay
ASME/B30.5 | Crawler. G** 3 2 1n 6 rope diameters or 3 2
Locomotive 4 in 30 rope diameters
& Truck Cranes
ASME/B30.6 1| Derricks 6¥* 3 -= 3 2
ASME/B30.7 | Base Mounted 6**F 3 = 3 2
Drum Hoists
ASME/B30.8 | Floating Cranes 6 3 -~ 3 2
& Derricks
ASME/B30.16 { Overhead Hoists F2* 4 2 in 6 rope diameters or - -
4 in 30 rope diameters
ANSI/AT04 | Personnel Hoists 6= 3 - 2%k 2

#**For rope operating ob stee] sheaves and druins. Contact the sheave, drum, equipment manufacrurer or a qualified person for removal criteria for
wire ropes operating on sheaves and drun made of material other than sieel.
**Aleo remove for | valley break (af strand-to-strand contact point} or one protruding or looped wire broken at strand-to-core contact point.

Wire breaks gener-

ally are seen in two
locations on a rope;

at the crowns of

outer strands and in
the valleys between

outer strands,

i

Crown Wire Breaks

Vatley Wire Breaks
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Wire Breaks at End Termination

Crown wire breaks usuatly are due to normal wear and typically have square
cnds. Valley breaks may indicate an abnormal condition, such as loss of core sup-
port, smalt sheave grooves or deterioration from unusually heavy rope loading.

When a wire has broken from excessive loading or a tensiie overload, the ends of
the wire will be pulled or necked down in diameter on each side of the break, in con-
irast to the typical square ends of crown wire breaks. In normal service, the wire
breaks will exhibit characteristics of both axial loading and fatigue.

Figure 43. A wirc broken under a tensile load that exceeds its strengih is recognized by the “cup and
cone” configuration at the fracture point {2). The necking down of the wire at this point shows that fail-
ure cecurred white the wire retained its ductility. Shear-tensie fracture (b)), usually exhihiting an angu-
far flat plane failure surface, occurs in wire subjected to a combination of transverse and axial loads.
Fatigue breuks arc usually characterized by squared-off ends perpendicitiar 10 the wire either straight
across or Z-shaped (c&d).

TYPES OF WIRE BREAKS

As a wire rope moves over sheaves and dnims, each strand and each wire in
every strand moves and adjusts. Bending the rope or observing it moving stowly
over a sheave can help the inspector find broken wires.

Once wire breaks appear, their numbers will increase if the rope continues
in service.

Valiey and strand-to-core contact point breaks are diffieult to detect in a rope
and must be taken very seriously. These types of wire breaks are indicative of
conditions that result in internal degradation occurring at a faster rate than exter-
nal degradation.

Wire breaks at rope terminations are also indicators of rope degradation. A single
broken wire at a termination is usually reason to question continued vse of a rope;
more than one break is usvally sufficient reason to remove the rope from service.

Flexing a rope can often expose broken wires hidden
in valleys between suands.
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Figure 42. These plan views and
cross sections show the effeets
of abrasion and peening on wire
rope. Note that a crack has
formed as a resnit of heavy
pcening.

HOW TO COUNT BROKEN WIRES

Criteria for wire breaks, provided in Table 14 have been published by OSHA,
ASME and other industry and governmental organizations for specif{ic applica-
tions. The criteria must be applicable for the wire rope being inspected.

Aliowable broken wires are stated either in relation to the rope's lay or muiti-
ples of rope diameter. Rope lay is one of the characteristics of wire rope that
needs to be understoed by a qualified inspector. Many industry standards and
government reguiations base the broken wire removal criteria on the number of
wire breaks in a specified length or distance called a rope lay. Each wire rope has
its own particular lay length. Just as the initial rope diameter was not determined
unti} the rope had been installed, loaded and, ideally, broken 1n. the same prac-
tice should be followed with regard to the initial rope lay. The initial rope lay
measurement should be recorded along with the initial rope diameter measttrement,

To measure cne rope lay, mark a spot on one strand, then with a finger, trace
that strand along one complete wrap around the rape, then make another mark on
the same strand. This distance beween the marks is one rope lay.

=———— (One Rope Lay ——®

| ~%—— Omne Strand Lay ——— 3=

Strand Lay Length Rope Lay Length

abrasion

peening
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It is possible to measure rope lay by placing a sheet of paper on the rope
and stroking the paper with the side of a pencil. The image can be used to
measure the rope's lay length. Count the number of outer strands in the rope,
mark a starting point on one strand impression; count the same number of
impressions as the number of outer strands; and make another mark. The iay
tength is the distance between the marks made on the image.

By maintaining records of lay measurements at all inspections, a comparison
can be made to detect changes in fay length that provides evidence of degrada-
tion. Any significant change in the rope’s lay length between subsequent inspec-
tions is usually an indication that degradation has occured and a more careful
inspection is warranted. To utilize this inspection and evaluation technique, the
lay meastrement comparisons must be made of impressions or measurements of
the same section of rope on subsequent inspections.

SPECIALTY ROPES

Round strand wire rope designs that have been in use for more than a cen-
tury have been replaced in numerous applications by several enhanced rope
constructions. These include compacted ropes, compacted strand ropes,
plastic filled ropes. plastic coated ropes, rotation resistant ropes, shaped-
strand ropes, and coreless ropes.

The same inspection techniques apply to all ropes. The diameter, broken
wires per specified interval, and change of lay length are important.
Speciaity ropes can pose challenges in determining operating limits and the
necessity to remove from service. The rope manufacturer should be contact-
ed for any specific instructions or recommendations.

PLASTIC ENHANCED ROPES

Wire breaks can occur in alf plastic enhanced ropes, however in the case
where the plastic inhibits visual inspection, normal broken wire criteria cannot
afways be applied. In plastic coated wire ropes diameter reduction can be a
better indicator of rope degradation than visible broken wires. Removai crite-
tia for these ropes are normally provided by the equipment manufacturer.
In piastic filled ropes and plastic coated IWRC ropes, normatl inspection
techniques will detect broken wires, but they may be more difficuit to find.
Since the plastic covering the crown wires of plastic tifled ropes is relatively
thin and wears away quickly, finding crown wire breaks is similar to stan-
dard ropes. Valley breaks are more difficult to detect, If a valiey wire break
is detected, it is prudent to increase the frequency of inspections and to be
conservative in assessing continued use of the rope.

Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition - 69



Plastic Coated Piastic Filied Plastic Coated I'WRUC
Wire Rope Wire Rope Wire Rope

Plastic Processed Wire Rope Cross Sections,

Corrosion can occur in plastic enhanced ropes, and have the same effect as in
standard ropes. Core condition and damage can be detected by diameter reduc-
tion and lengthening of lay.

Separation of plastic coating is not necessarily an indicator of rope deteriora-
tion, however, it indicates a potential problem, and warrants close observation.

COMPACTED ROPE AND COMPACTED STRAND ROPES

During manufacture, these specialty ropes are drawn through dies and/or
swaged to compact the metal content of the rope. Strands may be compacted
before the rape is closed, or the entire rope compacied.

When inspecting these ropes follow basic guidelines. Diameter and fay mea-
surement procedures are no different than with standard ropes. It is essential to
record a new rope's actual diameter and lay length imruediately after installation
to establish the base line for comparison at future inspections.

Wire breaks can be more difficult to detect than in standard ropes, because the
ends of the break do not always displace or separate. Any suspected wire break
should be viewed with a magnifying glass to determine if it is a break. Bending
the rope or observing it moving slowly over a sheave helps the inspector detect
broken wires.

Due 10 compaction, the spaces between wires and strands inside a sope are
minimized, and lubrication is critical so that sliding and adjusting of wires and
strands is not restricled. The inspector should be observant to the lack of or need
for lubricant.

6x26 Bx 26 19% 19 3x 49 6x26 6331
Wairington Seafe Warrington Seale Sealc Seule Wanington Seale WaTington Scale
Compacled Strand Compacted Strand Compacted Strand Compacted {Swagedy  Compacted (Swaged)  Compacled (Swaged)
IWRC IWRC WRC IWRC
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8% 19 Seale 8 x 25 Filler Wire

WRC

IWRC

ROTATION RESISTANT ROPES

These wire ropes are designed so that the inner strands are laid counter 1o the
outer strands. Under certain operating conditions, this design can result in accel-
erated internal wear. Careful initial measurements of diameter and fay are essen-
tial for comparisons in future inspections.

Inspection procedures are generally the same as other ropes; however, the bro-
ken wire removal criterion is more restrictive. (see Table 14)

19 x 19 Seale 35 x 19 Scale

RESULTS OF ABUSE

Abuse from handling and poor operating conditions may cause damage and
can result in reduced service life of the wire rope. [t is important to recognize the
effects of these abuses to properly assess rope serviceability.

Kinks (see Figure a&b left) are tightened loops with permanent strand distor-
tion that result from improper handling when a rope is being instalied or while in
service, A kink happens when a loop is permitted to form and then is puiled
down tight, causing permanent distortion of the sirands. The damage is irrepara-
ble and the kink must be cut out or the entire rope taken out of service,

Doglegs {sec Figure 33, pg 79) are permanent bends caused by improper use
or handling, If the dogleg is severe, the rope should be removed from service. If
the dogleg is minor, (exhibiting no strand distortion} and cannot be observed
when the rope is under tension, the area of the minor dogleg should be marked
for obsesvation and the rape can remain in service.

Wavy rope occurs when one or more strands are misaligned with the rope
body. This resuits from a variety of causes, including failure to properly seize the
end of a rope prior to wedge socket installation; tight sheave grooves; or permit-
ting torque or twist to develop during instaliation or operation. While not neces-
sarily resuiting in foss of strength, this condition may accelerate rope deteriora-
tion and requires increased frequency of inspections. Ropes must be removed
from service when the height of the wave {d,} mmeasures more than 33% of the
nominal rope diameter above the nomina!l rope diameter in sections not bending
around a sheave or drum or maore than 10% of the nominal rope diameter above
the nominal rope diameter in sections bending around a sheave or drum.
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IWRC or strand core protrusion between outer strands, commonly cafted bird
caging or popped core, usually resuits from shock loading during operation, but
can also be caused by improper handting. The damage is irreparable and the
affected area must be cut out or the entire rope taken out of service.

Crushing or flatiening of the strands or rope is caused by various factors,
including poor spooling on a drum, heavy loading and even poor installation
proeedures. This can resuit in broken wires or the accelerated deterioration of the
rope.

Abrasion {metal loss) and peening {mctal deformation) occur when the rope
contacts another metallic or abrasive surface, or from passing over the drum or
sheaves. These result in the reduction of diameter and broken wires.

Corrosion is most often the result of a lack of lubrication. It may result in pre-
mature fatigue failure of individual wires. It is especiaily important to inspect
ropes at end terminations. '

Heat damage comes from any heat source such as welding, fire, power line
strikes, or lightning, The damage is irreparable and the affected area must be cut
out or the entire rope taken out of service.

Protruding broken wire is a condition where one outer wire is broken at the
point of contact with the core of the rope and has worked its way out of the rope
structure and protrudes or loops owt from the rope structure. The damage is
irrcparable and the affected arca must be cut out or the entire rope taken out of
service. There are occasions when a valley break {at strand 1o strand contact
point) wiil protrude or raise above the surface of the rope. This also is a condi-
tion of serious concern and somewhat difficult to differentiate from a wire break
at the strand to core contact point. When there are two or more valley breaks in a
rope lay the affected area must be cut out or the rope taken out of service,

INSPECTION RECORDS

Periodic inspections require a permanent record of each rope on the equip-
ment. The sample form tncluded in this brochure may be copied and completed
by the inspector for the permaneat record. This form is designed to provide a
road rmap for recording pertinert <data as an inspection proceeds.

Any wire rope manufacturer that is a member of the Wire Rope Technical
Board can provide inspection criteria, inciuding recommendations and require-
ments of OSHA, ASME, ANSI, and other industry and governmental regulations,

Permanent records of inspections arc required by OSHA and other governmen-
tai regulations, and will be used tor reference at the next inspection. {hese can
be kept with the operator and maintenance manuais for the application, or in per-
manent office files,
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Figure 41. This curve is plotted to
show the relationship of wire rope
stretch to the varions stages of a
rope's life.

x| 1
| V@
Rk T3
£ iF;
o R T
o =} b
TR NRE T3
@ |5+ NOMINAL LIFE STRETCH S
o 2T i
w } wd, :
ai =z '
ol 8l :/
I ; ___'Jfé
. : :
< ; o
" ,
2L IE
=z ; :
2 // : '
UNITS OF ROPE LIFE
WIRE ROPE STRETCH

All ropes will stretch when loads are initially applied. For an extended discussion
of stretch, see pp. 89-92.

As arope degrades from wear, fatigue, etc. {excluding accidental damage}, con-
tinued application of a Joad of constant magnitude will produce varying amounts of
rope stretch. A "stretch” curve plotted for stretch vs. time (Fig. 41) displays three
distinct phases:

Phase I.Initial stretch, during the early (beginning} period of rope service, caused

by the rope adjustrnents o operating conditions {constructiona] siretch).

Phase 2. Following break-in, there is a long period —the greatest part of the rope's

service life —during which a slight increase in stretch takes place over an extend-

ed time. This results from normal wear, fatigue, etc. On the plotied curve —stretch
vs. time--this portion would almost be a borjzontal straight line inclined slightly
upward from its initial level.

Phase 3. Thereafter, the stretch occurs at a quicker rate. This means that the rope

has reached the point of rapid degradation; a result of prolonged subjection to

abrasive wear, fatigue, etc. This second upturn of the curve is 2 warning indicat-
ing that the rope should soon be removed.
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TABLE 15 DIAGNOSTIC GUIDE TO COMMON WIRE ROPE DEGRADATION

Mode

Symptoms

Paossible Causes

Fatigue

Tension

Abrasion

Abrasion
plus Fatigue

Abrasion
plus Tension

Cut or Gouged
or Rengh Wire

Torston or
Twisting

Mashing

Wire break is transversc--cither straight
across or 7. shape, Broken ends will
appear grainy.

Wire break reveals a mixture of cup and
cone fracture and shear breaks,

Wire break mainly dispiays outer wircs
worm smooth to knife edge thinness. Wire
broken by abrasion in combination with
another factor will show a combination
break.

Reduced cross section is broken off
square thereby producing a chisel shape.

Reduced cross section is necked down
as in a cup and cope contiguration.
Tensile break produces a chisel shape,

Wire ends are pinched down, mashed
and/or cut in a rough diagonal shear-like
manner.

Wire ends show evidence of twist and/or

cork-screw effect.

Wires are flattened and spread at
broken ends.

Check for rope bent around 100 smatl a radius;
vibration or whipping; wobbly sheaves; rollers too
small; reverse bends; bent shafts; tight grooves;
corrosion; small drums & sheaves; incorrect rope
construction; improper installation: poor end tern-
inations. {In the abscnce of other modes of degrada-
tion, all rope will eventuoally fail in fatigue.)

Check for overloads; sticky, grabby clutches; jerky
conditions; loose bearing on drunz: fast starts, fast
stops, broken sheave flange; wrong rope size &
grade; poor end terminations. Check for too great a
strain on rope after factors of degradation have
weakened it,

Check for change in rope or sheave size: change in
load; overburden change: frozen or stuck sheaves;
soft rollers, sheaves or drums; excessive fleet angle:
misalignment of sheaves; kinks; improperly
attached fittings; grit & sand; objects imbedded in
rope; improper grooving.

A long term condition normal to the operating
process.

A long term condition normal to the operating
process.

Check on all above conditions for mechanical
abuse, or either abnormal or aceidental forces
during installation,

Check on al! the above conditions for mechanical
abuse, or either abpormal or accidental forces
during instatlation.

Check on alt the above conditions for mechanical
abuse, or either abnormal or accidental forces
durning installation. {This is a cormmaen occurrence
on the drom.)
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Figure 44A . An outer strand {top) from a 19 1 7 rotation resistant rope shows nicking that
occurs between adjacent strands as well as between strands and the mner rope (bottom}).
Similar nicking patterns occur in other ropes with an IWRC.

Figure 44B. An outer strand removed from a wine rope that experienced strand-to-strand nicking. This nicking results from adjacent
strands rubbing against one another and can be an indication of core failure, operation of the rope under high loads, improper sheave
groove contour or smatl bending radii, Ultimately . this may result in wire broaks in the valleys between the sirands.
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Figure 45A. A tightly spiratled “pig-tailed” rape; this condition is often the resuli of the rope
being pulled around an object that has a small diameter.

Figure 45B. Drum crushing end spiraling in a winch #ine. This is caused by the sima)f drums,
high loads, and multiple layer uncontrolled winding conditions frequently found on winches.
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Figure 46. When a rcel has been damaged in transit, it is a safe assumption
that there can be irreparabie damage to the rope.

Figure 47. Wire rope abuses during shipment create serious problems. One of the mote common causes is
improper fastening of rope end (o reel. e.g.. nailiag through the rope end. These photos show two accept-
able methods: a) one end of a wire “noose”™ holds the rope, and the other end is secuied o the weel; and b)
the rope end is held in place by a f-boit or U-bolt that can be fixed to a reel,
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Figure 48. Wire rope with a high strand. In this condition, one or two strands are worn before
adjoining strands. This is caused by improper socketing or seizing, kinks or doglegs. The top
lustration {2) is a close view of the concentration of wear, the lower (b} shows how, in a six-
strand rope, this recurs in every sixth strand,

Figure 50. These rope damages — the result of had drom winding — are referred as: a) layer-1o-
layer crushing, b) scrubbing at cioss-over or flange tumback, and ¢ layer-to-layer crushing.
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Figure 51, The individual wires in this rope have been distorted and displaced from their
normal position due to drum croshing.

Figure 53. This rope condition is calicd a dopleg.
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The following conditions {Figs. 54 and 55} are often caused by a sudden
release of tension and the resulting rebound of the rope from its loaded condi-
tion. The strands and wires are trapped in the position shown and can not return
to their original position. These conditions can also resuit from a build up of
twist in the rope.

Figure 54. Improper handling, rope rolation or sudden release of a load can cause a ‘popped core’.

Figure 55. A ‘*birdcage’ resulting from a sudden selease of the load causes damage to the rope
structure.

Figure 56. ‘Snagged wires’ can be the result of damage to the rope in service or {Tom unequal
adjusiment of wire within the rope’s strands. This condition can be accentuated by lack of Tubri-
cation.
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Figure 57. This is an example of a wire rope that has jumped a sheave and failed in tension
over a smal radius. The deformation is in the shape of a curi—from being bent around the
small radius,

Figure 58. This is the appearance of a typical tension break on a test sample broken in a tensiie
machine Noete, not all strands have failed as the load relaxes when the initia) few stands and/or
the core fail.
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Figure 539, This rope was subjected to repeated bending over sheaves while under normal
loads. Fatigue breaks in the individual outer wires resuited, The wire breaks are square-end
and the najority are found on the crown of Lthe strands.

Figure 60. An example of fangue fractures in a wire rope that was subjected to heavy loads
while over small sheaves. Most wires are breaking in the valleys between the strands, These
valley breaks arc a resulf of sirund-to-steand nicking. See Figures 444 and B.

Figure 61. A typical example of localized wear. The cumulaiive effect ¢can be minimized and
the rope life extended if a suitable cut-off praciice was employed.
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ELECTROMAGNETIC TESTING OF WIRE ROPE

Electromagnetic non-destructive testing (NDT) of wire rope can be an extremely
valuable tool for the evaluation of the condition of a wire rope. NDT is frequently
used on wire ropes used in underground mines, material and passenger tramways,
and aenial lifts. The NDT devices in use today are capable of detecting localized
fauits such as wire breaks and damage and loss of metallic area (LMA). A strip
chart can be produced by the device which provides a visual display and location of
anomalies from a baseline reading. The rope can then be visually inspected for con-
firmation and assessment of the actual condition.

It is recommended that any new length of wire rope which will be assessed by
NDT equipment be inspected as soon as it is installed. This inspection will then be
the baseline for future NDT inspections from which LMA and other anomalies can
ke assessed.

NDT inspection should not be, and is not intended to be, the only means of
inspection. NDT inspections should always be considered an aid or supplement to a
careful and proper visual inspection. The output of an NDT will indicate areas of
the rope that need closer inspection.

None of the NDT devices in use can measure loss of strength. Any attempt 1o
estimate the foss of strength should be based on the actual rope breaking strength
and not on the rope’s minimum breaking force. It is very difficult and oftcn mis-
teading to estimate loss of strength based solely on LMA.
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EQUIPMENT INSPECTION

Any undetected fault on a sheave, roller, or drum-— be it of relatively major or
minor sigmificance --can cause a rope to wear out many times faster than the wear
resuiting from normal operations. As a positive means of minimizing abuses and
other than normal wear, the procedures here set forth should be adhered to. Every
observation and measurement should be carefully recorded and kept in some suit-
able and accessible file.

1) Give close examination to the method by which the rope is attached both to the
drum and to the load. Make certain that the proper type of attachment is applied
correctly, and that any safety devices in use are in satisfactory workimg order.

2) Carefully check the groove and working surface of every sheave, roller, and
drum, to determine whether each {groove and surface} is as near to the correct
diameter and contour as circumstances will permit, and whether all surfaces
that are in contact with the rope are smooth and free of corrugations or other
abrasive defects.

3} Check sheaves and rollers to determine whether each tums freely, and whether
they are properly aligned with the travel of the rope. All bearings must be in
good operating condition and furnish adequate support to the sheaves and
rollers. Sheaves that are permitted to wobble will create additional forces that
accelerate the degradation of the rope.

4} 1If starter, filler, and riser strips on drums are used, check their condition and
location. Should these be womn, improperly located or badly designed, they will
cause poor spooling, doglegs, and other rope damage.

5} Wherever possible, follow the path that the rope will follow through a complete
operating cycle. Be on the lookout for spots on the equipment that have been
wom bright or cut into by the rope as it moves through the system. Ordinarily,
excessive abrasive wear on the rope can be eliminated at these points by means
of some type of protector or roller.

FIELD LUBRICATION

Standard wire ropes are fubricated during the manufacturing process; the kind and
amount of lubricant depends on the rope’s size, type. and use. The lubrication
applied to the rope at manufacturing will provide the finished rope with ample pro-
teetion for a reasonable time if it is stored under proper conditions. But, when the
rope is put into service, the initial jubrication will normally be less than needed for
the fuil useful fife of the rope. Because of this, periodic replacement appiications of a
suitable rope lubricant are necessary.
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Following are the important characteristics of a good wire rope lubricant:

1} Ht should be free from acids and alkaiis.

2) 1t should have sufficient adhesive strength to remain on the ropes.

3) It should be of a viscosity capable of penetrating the interstices between wires
and strands.

4y It should not be soluble in the medium surrounding it under the actual
operating conditions.

5) It should have a high film strength.

63 It should have anti-corrision additives.

Note: Used Jubricants from other applications, such as used motor oil, should not
be used on wire ropes as they may contain harmfui alkalis, acids or solids.

Before applying lubrication, accumulations of dirt or other abrasive material
should be removed from the rope. Cleaning is accomplished with rags, a stiff
wire brush dipped in solvent or compressed air. Immediately after it is cleaned,
the rope should be lubricated. When it is normal for the rope to operate in dirt,
rock or other abrasive material, the lubricant should be selected with great care
to make certain that it will penetrate and, at the same time, will not pick up
abnormal amounts of the material through which the rope must be dragged.

As a general rule, the most efficient and most economical means to do field
lubrication/protection is by using some method or system that continuously
applies the fubricant while the rope is in operation. Many techniques are used;
these include the continuous bath, dripping, pouring, swabbing, painting, or
where circumstances dictate, automatic systems can be used to apply lubricants
either by a drip or pressure spray method. (Fig. 62).

PAINTING /

POURING

e A st ot
oL 'I 4'-4-_,\:

SWABBING
DRIFFING SPRAY NCZZLE

Figure 62. Typical methods of lubricant application in general use , ncluding continuous hath, dripping, pouring, swabbing, painting, and
spraying. If' the lubricant is applied when the rope is bent, the lubricant will norinally penetrate much easier. Arrows indicate the direction of
the rope movement. Because of potential hazards to personnel during hand Jubrication, exirerne care should be taken during these procedures.
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WIRE ROPE EFFICIENCY WHEN OPERATING OVER SHEAVES
(TACKLE BLOCK SYSTEM}

Some portion of a wire rope’s strength—when operating over sheaves—is
cxpended in turning the sheaves. In multi-part tackie block system (Fig. 63)
this loss of available hfting strength can be significant.

The load on the iead Hne {fast [ine) under static {no-movement) conditions can
be readily calculated if the ioad is divided by the number of parts of line as
expressed in the following formuia:

; ad = ings, contat .
Fast line Joad = Number of parts of line )

For example, in a four-part system (Fig. 63D} lifting 6000 ib, the lead line

load will equal:

6004 1b, = 06000 or 1500 b,
4 parts of line 4

A, GNE-PART LINE B, TWO-PART LINE C. THREE-PART LINE D. FOUR-PARTLINE E. FIVE-PART LINE

Figure 63. Commonly used single- and maltiple-sheave blocks {tackles). Static toading on the rope is: A) equat to, BY 1/2 of, C} /3 of, D) 1/4
of. and E} 1/5 of the supported load. NOTE: Qnly the parts of line between the top {crown) block and the bottom {traveling) block ate counted
when determining Lthe nembers of parts of fine.
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N=4
5=4

Figure 64. Schematic representation
of a four-part reeving system, N=the
number of pans of line supporting
the load {W), and S=the number of
rmtating sheaves.

*1n using this table, the user should note

that it is based on the assunption that the

number of pans of ine (N} is equal to
the number of sheaves (5), When §
exceeds N, refer to the next page.

It should be noted that other bearing
materials and types are available. When
using these other types, their coctficient

of friction should be used in the calcula-

tions.

As noted, the available lifting strength is reduced by the friction of tuming the
sheavcs. The Lead-Line Factors shown below give values to allow the user to calcu-
late the loss due to this friction. The loss is deterniined by the type of bearings in the
lifting systemn sheave blocks. The schematic diagram (Fig. 64) shows 4-part reeving.
This system has the same number of sheaves as there are parts of Jine. The follow-
ing procedure presumes this condition throughout. Provision for extra lead sheaves
are given at the end of this discussion. To calculate the lead line load, the combined
load of the container, contents and lifting attachruents is multiplied by the lead line
factor as follows:

Lead line load = lead line factor x load.

For example, if the four-part lifting system in the previous example has ball or
roller bearings in the sheaves, the lead line load will increase froim 1500 Ib. to 1650
1b. when the load starts to move. On the other hand, if the sheaves have plain bear-
ings such as bronze bushings, the lead hine load will increase to 1854 1b.

Today, many cranes, derricks and other lifting systems use 8 or more parts of line
in various parts of the reeving. The effect on mulfi-part systems can be quite signifi-
cant and rust be included in the calculations of any lift plan. To show the impact of
these factors, in an 8-part systemn with plain bearings lifting a 6000 1b. foad, the Jead
line Joad jumps from 750 Ib. in a static condition to 1086 ib. This is an increase
of 45%!

TABLE i6 LEAD LINE FACTORS*

Parts With Plain With Roller
of Line Bearing Sheaves Bearing Sheaves
1 1.09 1.04
2 568 530
3 395 360
4 .309 275
5 257 223
6 223 191
7 199 167
8 181 148
9 167 135
16 156 123
Ii 147 14
12 140 106
13 433 100
14 128 095
15 124 090
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Fig. 65 shows a similar 4-part systern with an additional lead in sheave. In
such cases, for each additional sheave the tabulated vatue is muitiplied by 1.09
for plain bearings, or 1.04 for anti-friction bearings.

Example: What is the lead-line factor for a plain bearing lifting system of 4
parts of line and two extra lead in sheaves? The tabulated vajue is 0.309. Since
there are two additional sheaves, the computation is:

309x1.09x1.09= 367
‘What is the lead line load on this system with a 6000 1b. load?
6000 x 367 = 2202 ib.

It should be emphasized that the “dead-end” of the rope may also be subjected
to this augmented load.

Systemns in which both rope ends are aitached to a drum, as found in some
overhead cranes are outside the scope of this discussion. Similar tables and equa-
tions are available for these systems. Rather than going into those factors in this
manual, it is suggested that information on such systems he obtained directly
from your wire rope supplier.

EXTRA
SHEAVE -

Figurc 65, Schematic representation of a
4-part reeving svstem with an extra (idler)
sheave.

88 - Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition



6 Physical Properties

ELASTIC PROPERTIES OF WIRE ROPE

The following discussion relates to conventional 6- or 8-strand ropes that have
either fiber or steel cores; it is not applicable to rotation-resistant ropes since
these constitute a separate case.

Wire rope is an elastic member; it stretches or elongates under load. This
stretch derives from two sources:

1) constructional, and

2) elastic.

In actuality, there may be a third source of stretch--a result of the rope rotating
on its own axis, Such elongation, which may occur either as a result of using a
swivel, or from the effect of a free-tuming load, is brought about by the unlaying
of the rope strands, Because the third source is not a recommeded occurrence, it
is a subject that is beyond the scope of this publication. Our discussion will be
limited to constructional and elastic stretch.

CONSTRUCTIONAL STRETCH

When a load is applied to wire rope, the helically-laid wires and strands act in
a constricting manner thereby compressing the core and bringing all the rope ele-
ments inio closer contact. The result is a slight reduction in the rope’s diameter
and an accompanying lengthening of the rope.

Constructional stretch is influenced by the following factors:

1} type of core (fiber or steel}

2} rope construction (6 x 7,6 x 25 FW,6x 41 WS, B x 198, etc.)
3) length of lay,

4} material

Ropes with wire strand core (WSC) or independent wire rope core (IWRC)
have less constructional stretch than those with fiber core (FC). The reason for
this is that steel cannot compress as much as the fiber can.

Usuaily, constructional stretch will cease at an early stage in the rope’s life.
However, some fiber core ropes, if lightly ioaded (as in the case of elevator
ropes), may display a degree of constructional stretch over a considerable portion
of their life.

A definite value for determining constructional stretch cannot be assigned
since it is influenced by several factors. The following table gives some idea of
the approximate total constructional stretch as a percentage of rope length.

Rope construction Approximate Total Constructional Stretch
6 strand FC 112% - 3/4%
6 strand IWRC 1/4% - 1/2%
8 strand FC 3/4% - 1%
8 strand IWRC 1/2% - 3/4%
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ELASTIC STRETCH

Elastic stretch results from recoverable deformation of the steel itself. Here, again, a quantity caanot be precisely
calculated. However, the following equation can provide a reascnable approximation for a goed many situations.
Change in load {Ib} x Length (it}

Changes in length (ft)= .
Area {inches”)x Modulus of Elasticity (psi)

The modulus of elasticity is given in Table 17, and the area can be found in Table 18.

TABLE 17 APPROXIMATE MODULUS OF ELASTICITY PSI*

Rope Classification Zero through 20% ILoading 21% to 65% Loading
6 x 7 with fiber core 11,700,000 13,000,000
6 x 19 with fiber core 10,800,000 12,000 000
6 1 36 with Fiber core 9 900,000 11,000,000
8 x 19 with fiber core 8,100,000 G,000.000
6 x 19 with IWRC 13,500,000 15000000
6 x 36 with IWRC 12,600,000 14,000,000
8 x 19 with IWRC 12,000,000 13,500,000
8 x 36 with IWRC 11,500,000 13,000,000

*Applicable to new rope with constructional stretch removed.

EXAMPLE: How much elastic siretch is expected to occur in 200 ft of 1/2 inch 6 x 25 FW EIP IWRC rope when
loaded to 20% of its minimum breaking force?

Minimum Breaking Force = 13.3tons {26,600 1b)
209 of which = 5,320 Ib.

Ared of 1/2 inch is found by squaring the diameter and mujtiplying it by the area of 1 inch rope given in Table 18
under the “IWRC” heading and opposite 6 x 25 FW.1e,, 1/2 x 1/2 x 483=.121.

The modutus of elasticity is found in Tabte 17 opposite the & x 19 TWRC (because 6 x 25FW is a member of this
classification) and under the “Zero through 20% Loading.” i.e. 13.500.000 psi.

Substituting these vatues, the equation reads as follows:
Change in length =(5320 x 200) / {.121 x 13 500,000} = 0.65 feet or 7.8 inches.

5320 x 200
J21 x 13,500,000

= .65 Ft (7 8 inches)

Change in length =

A word of caufion conceming the use of Table 17: the higher modulus given under the *21% to 65% Loading™ is
based on the assumption that both the initial and the final load fali within this range. If the above example were
restated to the effect that the load was 35% (or 9,310 Ib) of the minimum breaking force, if would be incosrect to
rework the problem simply by making two substitutions: the new Joad and the higher modutus of 15,000,000 psi. To
do so would ignore the greater streteh that oceurs at the lower modulus during the initial loading.
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* Values given are based on 3%
oversize becanse this 1§ a com-
mon design “target.” But, this
figure often varies and is not to
be considered a standard, Wire
sizes in specific constructions
also vary, thus the piven values
are approximate. They are, how-
ever, within the range of accura-
cy of the entire method that is, in
itself, approximate. For con-
structions, consuit the rope man-
ufacturer.

As indicated, it is necessary to
know the rope area in order to
solve the previcusly given
stretch equation.

For diametess other than i inch,
muktiply the area given in this
table by the square of the nomi-
nal rope diameter.

Example: To find the area of
11276 x 36 WS IWRC

From the table: 485

Diameter squared: (1/2)°=1/4 or
3x53=125

Multiply table vajue by diameter
squared:

Area =25 x 485=.121 inches®
Example: To find the area of
/4" 6x 23FW FC

Answer: (1.25)" x 417=1.563 x
417=.632 inches”

TABLE 18

APPROXIMATE METALLIC AREAS OF ONE-INCH ROPE

OF VARIOUS CONSTRUCTIONS*

IWRC
or

Fiber Cable
Construction Care WSC Laid
5x7 390 457
6x6 320 J86
6x7 384 A51
6x12 232
6x1912/7 376 442
6x 198 404 470
6x 19W 416 482
6x 21 FW A12 478
6x21S8 411 AT7
6x2415/9 329
6x25FW 417 483
6 x26 WS 409 476
6 x 29 FW 420 486
6x3112/19 385 452
6x31 WS 414 481
6x 33FW 423 A90
6x 36 WS 419 485
6x3718/19W 393 459
6x37FW A27 493
6x41 SFW 425 491
6x41 WS 424 490
6 x 42 Tiller 231
6 x 43 FWS 392 A58
6 x 46 SFW 425 492
6x 46 WS 426 492
6 x 61 FWS 408 474
Tx7 A71
7x1912/7 466
Tx19W 505
8x7 343 474
8§x198 359 472
§x19W 366 497
8x25FW 368 499
8x19FW 366 499
18x7 422
19%x 7 453
6x3x19 122
TxTx7 343
7%x7x19 361
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Figure 66. This graph is called the
Relative Service Life Curve. Tt relaies
the service life to operating loads. A
design factor of 5 is chosen most fre-
quemntiy.

~ In this instance, the problem would be worked out in iwo parts: the first fol-
lows the above equation, and in the second part, the toad starts at 5,230 1b and
ends at 79,310 1b, and 15,000,000 psi is used as the modulus. Thus:

Change in length = (2.310-5.320) x 200.65 -~ 44 (5.3 inches)
J21 x 15,000,000

Note that because the length of the rope used was in feet, the answer {change in
length) is also in feet.

To this figare, the previously determined 7.8 inches must be added.
Hence, elastic stretch of this rope at 35% of its minimum breaking force would
be approximately:

Elastic stretch:
@ 0 through 20% = 65 ft (7.8 inches)
@ 21%-35% = A4 ft (5.3 inches)

TOTAL STRETCH = 1.09 ft (13.1 inches)

Where it is necessary to have precise data on elastic characteristics, a
load vs. elongation test must be performed on a representative sample of the rope
under consideration.
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For certain applications, ropes may be prestretched in order fo remove some
of the constructional stretch. Frequently, this treatment is used on structural
members such as bridge rope and strand. In some cases, prestretching is applied
to operating ropes where elongation in service from constructional séretch may
present problems, e.g., elevator and skip hoist ropes.

While a prestretching technigue has value, some of the bcncﬂt is lost in reeling
and handling.

DESIGN FACTORS

The design factor is defined as the ratio of the minimum breaking force of a
wire rope to the total load it is expected to carry. Hence, the design factor that is
selected plays an important part in determining the rope’s service life. Excessive
loading, whether continuous or sporadic, will greatly impair a rope’s serviceabil-
ity. Usually, the choice of a certain wire rope size and grade will be based on sta-
tic loading and, under static conditions, it is sufficient for its task.

Figure 66, the Wire Rope Relative Service Life Curve, shows how the service
life can be reduced as operating loads are increased or can be increased if the
operating loads are decreased. It should be noted that the relative change is com-
parative of one design factor to another. For example, a change in the design fac-
tor from 5 to 3 decreases its life expectancy index from 100 to 60-a drop of 40%.

MINIMUM BREAKING FORCE TABLES

The minimum breaking force {called nominal strength in some specifications)
given in tables 19 through 43, has been calculated by a consensus, industry-
accepted procedure, and manufacturers design wire rope to these strengths.
When making design calculations, it should be noted that the given figures are
the static strengths. Designers should base their calculations on these strengths.

The actual breaking force is the ultimate load registered an a wire rope sample
during a tension fest. Unless otherwise required, once the load on a rope during a
tensile test reaches the minimum breaking force value, the test is successful.
Variables in rope testing can only cause a reduction in the rope breaking strength,
never an increase. '

Various standards and specifications have tensile test method requirements,
These may include length of sample tested, sample preparation requirements,
speed of tensile machine and validity of test resunlts if failure is near end termination.
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TABLE 19 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 7 Classification/Bright (Uncoated), Fiber Core

Nominal Diameter Approximate Mass Minimum Breaking Force*
Improved Plow Steel**
inches mm to/fe kg/m tons  metric tonsnes
1/4 64 0.09 0.14 2.64 240
5/16 79 §.15 022 4.10 3.72
3/8 G5 0.21 0.31 586 532
7/16 1.1 0.29 043 793 7.20
1/2 127 0.38 .57 103 9.35
9/16 143 0.48 0.71 130 1.8
5/8 139 0.59 0.88 159 4.4
3/4 i9.1 0.84 1.25 227 20.6
/8 222 1.15 1.71 30.7 279
1 254 1.50 223 397 36.0
1-1/8 28.6 1.90 283 498 452
1-1/4 31.8 2.34 348 61.0 553
1-3/8 349 2.82 4.23 73.1 66.3
1-172 a8l 3.38 503 86.2 78.2

*  To convert to Kilonewtons (kN), multiply tons (minimum breaking force) by B.896;
I 1k = 4 448 newtons {N).

#% Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wires.
Minimum breaking forces are 10% lower for ropes with wires galvanized at Fuish size.
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TABLE 20 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 7 Classification/Bright (Uncoated}, IWRC

Nominal Diameter Approximate Mass Minimum Breaking Force*
Improved Plow Steel**
inches mimn Ib/ft ke/m tons  melric tonnes
1/4 64 0.10 0.15 2.84 2.58
5/16 7.9 0.16 0.24 441 400
3/8 9.5 0.23 0.34 6.30 572
7/16 (3 0.32 048 8.52 7.73
172 127 0.42 0.63 11.1 10.1
9/16 i4.3 0.53 0.79 140 12.7
5/8 159 (.65 0.97 17.1 15.5
3/4 19.1 0.92 1.37 24.4 22.1
7/8 222 1.27 1.89 330 299
1 254 1.65 246 427 387
1-1/8 28.6 2.09 3.1 535 48.5
1-1/4 31.8 257 3.82 65.6 59.5
1-3/8 34.9 3.12 4.64 78.6 71.3
1-1/2 38.1 3n 5.54 92.7 84.1

* T convert to Kilonewtons (kN), multiply tons (minimum breaking force} by 8.896:
1 1b =4 448 newtons (N).

## Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wires.
Minimum breaking forces are 10% lower for ropes with wires galvanized at finish size.
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TABLE 21 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 19 Classification/Bright (Uncoated), Fiber Core

Nominal Diameter Approximate Mass Minimun Breaking Force™*

inches mm 1b/ft kg/m tons  metric fonnes  tons  metric ionnes
/4 6.4 0.11 0.16 2.74 249 302 2.74
5/16 7.9 0.16 0.24 426 3.86 4.69 425
3/8 9.5 024 0.35 6.10 5.53 6.72 6.10
716 11.1 0.32 0.48 827 7.50 9.10 8.26
172 12.7 0.42 0.63 10.7 971 118 10.7
9/16 143 0.53 0.75 135 12.2 149 135
5/8 159 0.66 0.98 i6.7 [5.1 183 16.6
3/4 19.1 0.95 1.41 238 216 262 238
7/8 222 1.29 1.92 322 292 354 32.1
1 254 168 2.50 418 3759 460 41.7
1-1/8 28.6 2.13 3.17 52.6 47.7 578 52.4
1-1/4 318 263 3.91 64.6 58.6 71.1 64.5
1-3/8 349 3.18 4.73 777 705 B5.5 77.6
i-1/2 38.1 3.78 5.63 920 83.5 101 916
I-5/8 413 444 6.61 107 97.1 118 107
1-3/4 44.5 5.15 7.66 124 112 137 124
1-7/8 41.6 591 %.80 141 128 156 142
2 50.8 6.72 100 160 145 176 160
2-1/8 54 7.59 113 179 162 197 179
2-1/4 572 8.51 127 200 181 220 200

*  To convert o Kitonew(ons (kN}, multiply tons {minimum breaking force) by 8.896;
1 1b = 4. 448 newtons (N).

*%+ Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wires. Minimum breaking forees are
10% Tower for ropes with wires galvanized at finish size.
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TABLE 22 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 19 Classification/Bright (Uncoated), IWRC

Nominal Diameter Approximate Mass Minimum Breaking Force#
Improved Extra Improved Exira Extra
Plow Steel** Plow Steel** Improved Plow*#
inches mm ih/ft kg/m tons  metric tonnes  tons  metric tonnes  tons  metric tonnes
1/4 6.4 0.12 0.17 294 2.67 340 3.08 3.74 339
5/16 79 0.18 0.27 4.58 4.16 527 478 5.80 5.26
3/8 95 0.26 0.39 6.56 595 7.55 6.85 8.30 7353
7/16 11.1 0.35 0.52 8.89 8.07 10.2 925 112 10.2
172 i2.7 0.46 0.68 11.5 104 133 12.1 14.6 13.2
9/16 143 059 0.88 14.5 13.2 16.8 152 18.5 16.8
5/8 159 0.72 1.07 17.7 16.2 20.6 18.7 227 206
3/4 19.1 1.04 1.55 256 232 294 26.7 324 294
/8 222 142 2.1 346 314 398 361 438 397
1 254 1.85 275 449 40.7 517 469 569 516
1-1/8 28.6 234 348 565 51.3 65.0 590 71.5 649
1-1/4 318 289 4.30 69.4 63.0 799 725 879 79.7
1-3/8 349 3.50 5.21 83.5 757 96.0 87.1 106 96.2
1-1/2 38.1 4.16 6.19 98.9 89.7 114 103 125 113
1-5/8 41.3 4.88 7.26 15 104 132 120 146 132
1-3/4 44.5 5.67 8.44 133 121 153 139 169 153
1-7/8 47.6 6.50 9.67 152 138 174 158 192 174
2 50.8 7.39 110 172 156 198 180 217 197
2-1/8 54.0 835 124 192 174 221 200 244 221
2-1/4 57.2 9.36 139 215 [95 247 224 272 247 L
2-3/8 603 10.4 155 239 217 274 249 302 274
2-172 63.5 11.6 17.3 262 238 302 274 132 301
2-5/8 66.7 12.8 19.0 288 261 331 300 364 330
2-3/4 799 14.0 208 34 285 361 327 397 360

Ta convert to Kilenewtons (kN), multipty tons (minimuem breaking force) by 8.896,

1 Ib = 4,448 newtons (N).

Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wires. Minimum breaking forces are 10%
tower for ropes with wires galvanized at finish size.
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TABLE 23 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 36 Classification/Bright (Uncoated}, Fiber Core

Nomina] Diameter Approximate Mass Minimum Breaking Force®

Exira lmproved Plow
Improved Plow Steel** Steej**

inches mm b/t kg/m tons  metric tonnes  tons  metric tonnes
1/4 6.4 o 0.16 2.74 249 302 274
5/16 7.9 0.16 0.24 4.26 3.36 4.69 4.25
3/8 Q.5 0.24 0.35 6.10 553 6.72 6.10
7/16 111 0.32 0.48 8.27 7.50 9.10 8.26
172 12.7 042 0.63 10.7 9.71 118 10.7
9/16 143 0.53 0.79 13.5 122 149 13.5
5/8 3.9 0.66 .98 167 15.1 18.3 16.6
3/4 19.1 095 141 238 2t6 26.2 238
7/8 22.2 1.29 192 322 292 354 32.1
h 254 1.68 2.30 41.8 379 46.0 417
1-1/8 28.6 2.13 3.17 52.6 47.7 57.8 52.4
1-1/4 318 2.63 391 64.6 586 71.1 64.5
1-3/8 349 3.i8 473 7.7 70.5 855 776
1-1/2 38.1 378 5.63 92.0 83.5 101 91.6
1-5/8 413 4.44 6.61 107 97.1 118 107
1-3/4 445 5.15 7.66 124 112 137 124
1-7/8 47.6 591 8.30 141 128 156 142
2 50.8 6.72 10.0 160 145 176 160
2-1/8 540 7.59 13 179 (62 197 179
2-1/4 57.2 B.51 12.7 200 181 220 200

*  To convert 1o Kilonewtons (kNJ, multiply tons (minimom breaking foree) by 8.896;
1 ib =4 448 newions (N).

*%  Minimum breaking forces listed abuve apply to ropes with bright or drawn gatvanized wires. Minimum breaking forces are 10%
iower for ropes willy wires galvamzed at Nistsh size.
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TABLE 24 MINIMUM BREAKING FORCE OF WIRE ROPE
6x36 Classification/Bright (Uncoated), IWRC

Nominal Diameter  Approximate Mass Minimum Breaking Force*
Extra Extra
Improved Extra Improved Improved
Plow Steel** Piow Stecl** Piow Steel**
inches mm b/t kg/m ton mefric tonnes  tons metric tonnes  tons  metric tonnes
t/4 6.4 0.12 0.17 254 2.67 3.40 3.08 3.74 3.39
5/16 79 0.18 0.27 4.58 4,16 5.27 4,78 5.80 5.26
s 9.5 0.26 0.39 6.56 5.95 1.55 6.85 8.30 7.53
7i16 i 0.35 0.52 8.89 8.07 10.2 9.25 112 1.2
i2 - 127 0.46 0.68 11.5 104 133 i2.3 14.6 13.2
916 143 0.59 0.88 14.5 132 16.8 152 18.5 16.8
3/8 15.9 0.72 1.07 17.9 16.2 20.6 18.7 227 20.6
3/4 19.1 1.04 i.55 25.6 232 29.4 26,7 324 29.4
7/8 222 1.42 2.11 34.6 314 39.8 36.1 43.8 39.7
i 254 1.85 2.75 44.9 40.7 51.7 46.9 56.9 51.6
I-1/8 28.6 234 3.48 56.5 513 65.0 59.0 71.5 64.9
1-1/4 KR 2.89 430 69.4 63.0 79.9 72.5 87.9 80.0
1-3/8 34.9 3.50 5.21 %3.5 751 96.0 87.1 106 96.2
[-1/2 381 4.16 6.19 08.9 89.7 114 103 125 113
1-5/8 413 4 88 7.26 115 104 132 120 146 132
i-3/4 44.5 5.67 8.44 133 121 153 135 169 153
}-7/8 47.6 6.50 9.67 152 138 174 {58 192 74
2 50.8 7.39 1.0 172 156 198 180 217 197
2-1/8 54.0 8.35 12.4 192 174 221 200 244 221
2-1/4 5712 9.36 13.6 215 195 247 224 282 256
2-3/8 60.3 04 15.5 239 217 274 249 302 274
2-172 63.5 11.6 17.3 262 238 302 274 332 301
2-5/8 66.7 12.8 19.0 288 261 331 300 364 330
2-3/4 7%.9 14.0 208 314 285 361 327 397 360
2178 73.0 15.3 228 34 309 392 356 432 392
3 76.2 16.6 247 310 336 425 386 468 425
3-18 79.4 18.0 26.8 399 362 458 415 504 457
3-1/4 82.6 19.5 29.0 429 389 492 446 543 493
3-378 85.7 210 313 459 416 529 480 582 528
3-172 88.9 227 338 49] 445 564 512 621 563
3-5/8 92.1 243 362 523 438 602 528 663 601
};};’4 95.13 26.0 38.7 558 505 641 581 705 640

*  To convert to Kilonewtons (kN). muhtiply tons {minimum breaking force) by 8.896;
11b = 4.448 sewtons (N),

**  Mininmm breaking forces listed above apply to ropes with bright or drawn galvanized wircs. Minimum breaking forces are 10% Jower for
ropes with wires galvanized at finish size.
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TABLE 25 MINIMUM BREAKING FORCE OF WIRE ROPE

6 x 61 Classification/Bright (Uncoated}, IWRC

Nominal Diameter

Approximate Mass

Minimum Breaking Force®

Improved
Plow Steel**

Extra Improved

Plow Stesj¥®

inches mm ib/ft kg/m tons  metric tonnes  tons  metric fonnes
3 76.2 16.6 247 360 327 414 376
3-14 8.6 19.5 290 419 380 483 438
3-3/8 B5.7 210 313 451 409 518 470
3-1/2 889 227 338 483 438 555 503
3-3/4 95.3 260 387 549 498 632 573
4 101.6 29.6 44.1 620 562 713 647
4-1/4 108.0 333 49.6 694 630 799 725
4-1/2 114.3 374 557 772 700 388 806
4-3/4 120.7 417 62.1 853 774 981 890
5 1270 46.2 68.8 037 350 1078 9178

= Toconvert 1o Kilonewtons (kN), multiply tons (minimum breaking foree) by 8.896;

1 ib = 4 448 newtons (N}

== Mininium breaking (orces Hsted abave apply o ropes with bright or drawn galvanized wires. Minimum bieskir
forces are 109 lower for ropes with wires galvanized at finish size.
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TABLE 26 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 91 Classification/Bright {(Uncoated}, IWRC

Nomina} Diameter Approximate Mass Minimum Breaking Force*
Improved Extra Improved
Plow Steel®+ Plow Steep**
inches mm Tb/ft kg/m fons  meiric tonnes  tons  metric tonnes
4 1016 296 44.] 589 534 677 614
4-1/4 1085 333 45.6 660 599 759 689
4-1/2 1143 374 557 734 666 844 766
4-3/4 120.7 417 62.1 810 735 932 846
5 1270 46.2 08.7 891 808 1024 929
5-1/4 i33.4 49.8 74.1 974 884 1120 1016
5-1/2 139.7 545 81.1 1060 962 1219 1106
5-3/4 146.1 59.6 887 1748 1041 1320 1198
6 1524 65.0 96.7 1240 1125 1426 1294

*  Toconvert to Kilonewtonx (kN), muliipty tons {minimum breaking force) by 8.896:

1 Ib = 4 448 nevwtons (N).

Minimum breaking forces listed ahove apply to ropes with bright or drawn galvanized wires. Minimum breaking
torees are 1605 lower lor ropes with wires galvanized at finish size.
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TABLE 27 MINIMUM BREAKING FORCE OF WIRE ROPE
6x25B,6x27H & 6x 30 G Flattened Strand/Bright (Uncoated), Fiber Core

Nominal Diameter Approximate Mass Minimum Breaking Force*
Improved Plow Steel** Extra Improved Extra Extra
Plow Steel** Improved
Plow Steel**
inches mm b/t kg/m tons metric tons metric tons  metric
tonnes tonnes tonnes

172 127 0.45 .67 11.8 10.8 i3.0 1t8 143 13.0
9/16 143 0.57 0.85 14.9 135 164 149 180 16.3
5/8 159 0.70 1.04 183 16.6 20.1 182 221 200
3/4 9.1 1.01 1.50 262 238 288 26.1 317 288
7/8 222 1.39 2.07 354 32.1 389 353 428 38.8
] 254 1.80 2.68 460 41.7 50.6 459 557 50.5
£-1/8 28.6 228 3.39 579 525 63.7 578 70.1 63.6
[-1/4 3i8 281 4.18 71.0 64 .4 78.1 70.9 85.9 779
1-3/8 349 340 506 85.5 776 94.1 854 103 934
1-1/2 38.1 4.05 6.03 101 91.6 111 101 122 it
1-5/8 41.3 4.75 707 118 107 i30 118 143 130
1-3/4 445 551 8.20 138 123 152 138 167 151
1-7/8 47.6 633 9.42 155 141 171 155 188 171
2 50.8 7.20 10.7 176 160 194 176 213 193

*  Toconvert to Kilonewtons (kN}, multiply tons {minimum breaking force) by 8.896;
{ 1b = 4.448 newlons {(N).

*#  Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wives. Minkmun breaking forces are 10% lower for
ropes with wires galvanized at {inish size.
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TABLE 28 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 25B,6 x 27 H & 6 x 30 (s Flattened Strand/Bright (Uncoated), IWRC

Nominal Diameter Approximate Mass Minimum Breaking Force™
Improved Extra Improved
Plow Steel** Plow Steel®*
inches mimn ib/ft kg/m tons  metrictonnes  tons  metric tonnes
172 12.7 047 0.70 126 11.4 14 12.7
916 143 0.60 .89 l6 0 14.5 17.6 16.0
5/8 159 0.73 1.09 19.6 178 21.7 9.7
3/4 19.1 1.06 1.58 28.1 255 31 281
7/8 22.2 146 2.17 380 345 41.9 380
1 254 1.89 2.83 494 44 8 544 494
[-1/8 28.6 2.39 3.56 62.2 364 68.5 621
1-1/4 318 295 4.39 76.3 69.2 840 76.2
1-3/8 349 3.57 531 91.9 834 101 0i.6
1-1/2 38.1 4.25 6.32 108 98 119 108
1-5/8 413 498 741 127 115 140 127
1-3/4 44.5 5.78 .60 146 132 161 146
1-7/8 476 6.65 990 {67 152 184 167
2 50.8 7.56 113 189 171 207 188

*  To convert to Kitonewtons (kN). multiply tons (minimum hreaking force) by 8 896
tib = 4.445 newtons (N,

=*  Minimum breaking forces listed above apply to ropes with bright or drawu galvanized wires. Minimum breaking
forces are 0% lower for ropes with wires gajvanized at finish size.
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TABLE 29 MINIMUM BREAKING FORCE OF WIRE ROPE
8 x 19 Classification/Bright (Uncoated), Fiber Core

Nominal Diameter Approximate Mass Minimum Breaking Force*
improved Plow Steel**
inches mm To/ft kg/m tons  metric tonnes
1/4 6.4 0.10 0.i5 235 213
5/16 79 0.15 0.22 3.65 331
3/8 9.5 022 033 524 475
7/16 111 0.30 0.45 706 643
172 127 039 0.58 923 8.37
16 14.3 0.50 0.74 it6 10.5
5/8 59 0.61 091 143 130
3/4 19.1 (.88 1.31 20.5 18.6
7/8 222 i.20 1.79 273 251
1 254 1.57 234 360 327
1-1/8 28.6 1.99 296 453 413
1-1/4 318 245 3.65 55.7 505
1-3/8 34.9 297 4.42 67.1 60.7
1-1/2 38.1 353 5.25 79.4 720

#  Toconvert {0 Kiloncwions (KN}, multiply tons (minimum breaking force) by 8.896:
1 ib = 4.448 newlons (N}

**  Minimum breaking forces listed above apply to ropes with bright or drawn galvanized
wires. Minimum breaking forces are 10% lower for ropes wilh wires galvanized at finish size.
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TABLE 30 MINIMUM BREAKING FORCE OF WIRE ROPE
8 x 19 Classification/Rotation Resistant/Bright (Uncoated), IWRC

Nominal Diameter Approximate Mass Minimum Breaking Force®
Improved Exua Improved

Plow Steel** Plow Stee]**

inches mnl Ih/ft kg/m tons meirictonnes  tons  metric fonnes
172 127 047 0.70 10.1 9.16 11.6 105
9/16 143 0.60 0.89 12.8 1.6 14.7 133
S8 159 0.73 1.09 15.7 142 18.1 164
3/4 i9.1 1.06 1.58 22.5 204 259 235
7/8 222 144 2.14 305 273 350 318
1 254 1.88 280 396 359 455 413
1-1/8 286 239 3156 49 8 452 573 517
1-1/4 318 294 437 613 356 70.5 64.0
1-3/8 349 3.56 530 738 67.0 84.9 770
1-1/2 38.1 424 6.31 873 79.2 100. 90.7

The minimum breaking forces for 8 x 19 rotation resistant ropes ars applicable only when a test is conducted on a
new rope that is fixed at both ends. When the rope is in use, and one end is free to rotate, the breaking force is
reduced.

% To convert to Kilonewtons (KN}, multiply 1ons (minimum breaking foree) by 8.896;
i Ib=4.448 newtons (N}.

#*  Mmimum breaking forces listed above apply to ropes with bright or drawn gabvanized wires. Mipimom breaking
forces are 10% lower for ropes with wires galvanized at finish size.
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TABLE 31 MINIMUM BREAKING FORCE OF WIRE ROPE
18 x 7 Construction/Rotation Resistant/Bright (Uncoated)

Nominal Diameter Approximate Mass Minimum Breaking Force*
Improved Extra bmproved
Plow Steel*# Plow Steel**
inches mim b/t kg/m tons  metric fonpes  tons  mmetric tommes
172 12.7 043 0.64 9.85 8.94 108 g8
9/16 4.3 055 0.82 124 1.2 136 12.3
5/8 159 (.68 1.01 153 139 16.8 152
3/4 19.1 0.97 144 21.8 i9.8 240 pAR.}
7/8 222 132 196 205 26.8 325 295
i 254 173 2.57 383 347 422 383
i-1/8 286 2.19 3.26 48.2 437 531 482
i-1/4 318 270 402 592 537 65.1 39.1
£-3/8 349 327 4.87 7.3 64.7 784 711
1-172 381 389 5.79 84.4 76.6 928 84.2

*  To convert to Kilonewtons (kN). muiliply tons (aominal Strength} by § 896: 1 ib = 4.44R8 newtons {N).
** Available with galvanized wires at steengths H0% Ioswver than listed, or at eguivalen strengths on special reguest.

The minimum bregking lorces are applicable only when a test is conducted on a new rope that is fixed at both
ends. When the rope is in vse. the breaking force is reduced when one end is free to rotate.
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TABLE 32 MINIMUM BREAKING FORCE OF WIRE ROPE
- 19 x 7 Construction/Rotation Resistant/Bright {(Uncoated)

Nominal Diameter Approximate Mass Minimum Breaking Force*
Improved Extra Improved
Plow Steel** Plow Steel**
inches mm ib/ft kg/m tons  metric tonnes  tons  mefric tonnes
12 i2.7 0.45 0.67 9.85 894 10.8 9.8
9/16 14.3 0.38 0.86 124 112 136 12.3
5/8 159 071 1.06 153 139 i6.8 15.2
3/4 9.1 1.02 1.52 218 19.8 240 218
7/8 222 1.39 207 295 268 325 295
I 254 1.82 271 383 347 422 383
1-1/8 286 2.30 342 482 437 53.1 482
i-14 L8 284 423 392 537 63.1 591
1-3/8 349 343 5.10 71.3 647 784 71.1
1-i/2 38.1 408 6.07 84.4 76.6 9238 84.2

The given strengihs are applicable only when a wst is conducted on & new rope fixed at both ends. When the rope is in
use, the breaking strength is reduced when one end is free to rotaie.

*  To convert 1o Kilonewtons (kIN), multiply tons {minimum breaking force) by 8.896;
11h = 4.448 acwtons (NY.

**  Minimum breaking forces listed above apply to ropes with bright or drawn galvanized wires. Minimum breaking
forces are 109 lower for ropes with wires galvanized at finish size.
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TABLE 33 MINIMUM BREAKING FORCE OF WIRE ROPE
1x 7 and 1 x 19 Smali Diameter Specialty Strand, Galvanized and Corrosion Resistant

Minimum Breaking Force**

Nominal Approximate —
Diameter Mass Galvanized Corrosion Resistant
1x7 1x 19 1x7 1x19 Ix7 ix19
ibs./ kg/ 1bs./ keg./

inches mm [0t 305m* 100ft 305m* Ib kg lb Kg b ke b kg
1/32 3 25 11 185 839 185 339
3/64 1.2 55 25 55 25 375 170 375 170 375 [7Q 375 170
1/16 1.6 85 39 25 39 500 227 500 227 S04} 227 500 227
3/64 2.0 14 64 800 363 800 363
3/32 24 20 91 1200 544 1200 544
7164 2.8 2.7 1.2 1600 726 1600 726

1/8 32 35 1.6 2100 953 2100 953
5132 40 535 2.5 3300 1497 3300 1497
3116 48 7.7 35 4700 2132 4700 2132
7132 56 10.2 4.6 6300 2858 6300 2838

1/4 64 135 6.1 8200 3720 8200 3720
G/32 7.1 17.0 77 10,300 4672 10300 4672
5/t6 79 210 9.5 12,500 5670 12500 5670
3/8 9.5 30,0 136 17.500 7938 17500  793%

“3005m = 100 ft

** To convert v Kilonewtons (kIN). muitiply tons {mirimum breaking force) by 8.8%6;

| ib = 4.448 newtons (N).
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TABLE 34 MINIMUM BREAKING FORCE OF WIRE ROPE
7 x 7 and 7 x 19 Small Diameter Specialty Cord, Galvanized and Corrosion Resistant

Minimum Breaking Force**#

Nominal Approximate
Diameter Mass Galvanized Corrosion Resistant
_ Tx7 7x19 Tx7 Tx 19 Tx7 Tx19
s/ ke/ ths./ kg /
inches mm  100ft 305m** 100ft 30.5m%* b kg ib kg ib ke b kg
32 8 Jdex 07+ 110* 499+ 110% 490%

364 1.2 42 A2 270 122 270 122

16 i6 a5 34 a5 34 480 218 480 218 480 218 480 218
5/64 2.0 1.4 50 650 285 6350 295

3/32 24 16 73 1.7 37 920 417 1000 454 920 417 920 417
764 28 22 10 1260 572 1260 572

18 32 28 i3 29 13 1700 771 2000 907 1700 77 1760 798
532 40 43 20 45 20 2600 179 2800 1270 2400 1089 2400 1089
36 48 62 28 6.5 29 3700 1678 4200 1905 3700 1678 3700 1678

A2 56 8.3 38 8.6 39 4800 2177 3600 2540 4800 2177 5000 2268
14 64 106 48 110 50 6100 2767 7000 3175 6100 2767 6400 2903
932 71 134 6.1 139 6.3 7600 3447 BOOO 3629 7600 3447 7800 3538

516 79 167 7.6 173 78 9200 4173 0800 4445 9000 4082 9000 4082
1132 87 204 9.1 207 94 11,100 5035 12500 5670 10500 4763
38 95 236 107 243 110 13,100 5942 14400 6532 12000 5443 12 5443

*3 5 7 constraction

*530.5m = 100 fi

##% To convert to Kilonewtons (kN). muitiply tons (minimum breaking force) by 8.896;
i 1b = 4 448 newtons (N).
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TABLE 35 MINIMUM BREAKING FORCE OF WIRE ROPE.
6 x 12 Construction/GGalvanized, Fiber Core

Nominal Diameter Approximate Mass Minimum Breaking Force®
{mproved Plow Stegl*¥

inches mim ih/ft kg/m tons  metric tonnes
5/16 79 0.10 0.14 234 2.12
3/8 9.5 0.15 022 336 305
716 111 0.20 0.30 4.55 4.13

172 127 026 039 591 471
9/16 i43 (.33 049 745 6.76

5/8 i5.8 041 0.61 9.16 831
3/4 19.1 0.59 0.88 13.3 119
13/16 20.6 0.69 103 15.3 139

7/8 222 0.80 1.19 17.7 16.1

i 254 1.05 156 230 209

* Taconverl to Kilonewtons (KN}, muitiply tons (miniimum breaking force) by 8.896; 1 b= 4448
newtons {N).
** Avaifable with galvanized wires at strengths 10% lower than listed, or at equivalent strengths on
special request.
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TABLE 36 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 24 Construction/Galvanized, Fiber Core

Nominal Diameter Approximate Mass Minimum Breaking Force*®
Improved Plow Steel**
inches mm ib/ft kg/m tons  metric tonnes
38 95 0.19 0.29 477 433
172 127 0.35 0.32 8.40 7.62
9/16 14.3 044 0.65 10.6 962
5/8 159 0.54 0.80 130 1.8
34 19.4 {1.78 1.16 18.6 169
8 222 1.06 1.58 252 229
i 254 138 205 328 20.8
1-1/8 286 1.75 2.60 412 374
1-1/4 3t.8 2,16 321 50.7 46.0
1-3/8 349 2.61 3.88 610 553
1-1/2 38.1 3.1 463 723 65.6
1-5/8 413 3.64 542 845 76.7
1-3/4 4.5 423 6.30 97.5 88.5
1-7/8 47.6 485 7.22 Ht 101
2 508 552 821 126 114

#  Toconvert to Kilonewlons (KN}, muttiply tons {iminimom breaking force) by 8.896; 1 [b = 4448
newtons {N},
#*Available with palvanized wires at strengths 10% lower than listed, or a1 equivalent strengrehs on
special request,
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TABLE 37 MINIMUM BREAKING FORCE OF WIRE ROPE
Compacted Strand Wire Rope
6 x 19 and 6 x 36 Classification/Bright (Unceated) FC & 1WRC

Nominal Diameter Approxirmate Mass Minimum Breaking Force™
melric
inches mm 1b/ft kg/m fons tonnes
FC IWRC FC IWRC FC IWRC FC IWRC
3/8 9.5 26 31 39 46 739 8.3 6.7 7.53
7/16 il.1 35 39 52 S8 100 112 9.07 102
172 127 46 49 68 73 130 146 11.8 132
9/16 143 57 63 85 94 164 I8.5 149 168
5/8 159 71 78 1.06 1.i6 20.2 227 18.3 206
3/4 19.1 1.03 113 1.53 1.68 28.8 324 26.1 294
7/8 222 140 154 208 229 3%.0 438 354 39.7
1 254 182 200 271 298 50.7 569 46.0 516
1-1/8 286 231 254 34 378 63.6 715 577 649
1-1/4 318 285 314 424 467 782 87.9 70.9 79.7
1-3/8 349 345 380 513 565 941 106 854 96.1
1-172 38.1 410 450 610 670 b1t 125 101 13
1-3/8 413 48 527 714 784 130 146 118 132
1-3/4 445 556 612 827 9.1 150 169 136 153
1-7/8 476 638 702 %49 104 171 192 155 174
2 508 726 798 108 119 193 217 175 197

* To convent to Kilgnewtons (kN), multiply lons {minimum breaking force) by 8.896;
1 Ib = 4 448 newions {N}.
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TABLE 38 MINIMUM BREAKING FORCE OF WIRE ROPE
Compacted Strand Wire Rope
19 Strand Rotation Resistant Classification/Bright {Uncoated)

Nominal Approximate Minimum Breaking Force*
Diameter Mass tons melric tonnes
High High
inches  mm Ib/fft  kg/m  Standard Standard Standard Standard

3/8 9.5 31 46 1.35 8.3 6.85 7.53
7/16 111 40 59 102 11.2 9.23 10.2
172 12.7 54 80 133 14.6 12.1 132
9/16 i4.3 69 1.03 16.8 i85 15.2 16.8
5/8 159 85 1.26 206 227 18.7 206
3/4 19.1 1.25 186 294 324 267 294
718 222 1.68 2.50 39.8 438 36.1 397

i 254 2.17 323 517 569 469 51.6

1-1/8 286 2.75 409 650 1.5 590 649
-4 318 345 5.13 799 ]7.9 72.5 79.7
1-3/8 349 4.33 6.44 96.0 106.0 87.1 96.1
1-1/2 381 5.11 7.60 1140 1250 103.0 1130

*  Toconvert to Kilonewtons (kN), multiply toeps {minimurm breaking force) by 8.896: 1 b= 4448
newtons {N}.

The given strengths for rotation resistant ropes are applicable only when a test is conducied on

a new rope fixed at both ends. When the rope is in use. and one end is free to rotate, the nomi-
nal strength is reduced.
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TABLE 39 MINIMUM BREAKING FORCE OF WIRE ROPE
35 x 7 Classification Compacted Strand Rotation Resistant - Category 1

Diameter Approximate Mass Minimum Breaking Force*
1960 2160
inches mm ibfit kg/m tons kN tons kN

10 033 0.50 87.6 983

11 0.40 0.60 105 118
716 041 0.61 12.1 134

i2 0.48 .72 124 140
12 0.54 (.80 154 174

13 0.56 0.84 144 162

14 0.65 097 168 188
9/16 0.68 1.01 19.7 220
5/8 0.84 1.25 252 282

16 085 127 224 251

18 1.08 1.61 274 308

19 121 1.79 307 344
3/4 1.21 1.80 345 387

20 134 1.99 341 382

22 1.62 240 415 466
7/8 1.65 245 472 530

24 192 286 491 555
l 2.15 321 624 700

26 226 136 588 660

28 262 390 676 758
1 1/8 273 4.06 77.5 86.9
11/4 3.37 501 98.1 110

32 342 5.09 873 980
13 4.07 606 117 124

36 4.33 6.44 1110 1232
112 4.85 721 138 147

40 5.34 795 1390 1521
15/8 5.69 847 167 182

* To converl to Kilonewtons (kN), multiply tons (ininirnwn breaking force) by 8.896;
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TABLE 40 MINIMUM BREAKING FORCE OF WIRE ROPE
6 x 19 Classification, Elevator Ropes, Bright {Uncoated} Fiber Core

Nominal Approximate Minimum Breaking Force-Pounds*
Diameter Mass

Extra High

inches mm th/ft kg/m Iron Traction  Strength
Traction
1/4 64 J0 A3 2,200 3,600 5200
5/16 79 16 24 3,200 5,600 8,100
3/8 9.5 23 34 5,000 8,200 11,600
7/16 11.1 31 46 6,400 11 000 13,700
/2 12.7 40 60 8400 14,500 20400
9/16 143 31 76 10,600 18,500 25,700
5/8 159 63 94 12,800 23,000 31,600
11/16 17.5 76 1.13 15,500 27.000 38,200
3/4 19.1 90 134 18,200 32,000 45200
13/16 206 1.06 1.58 21,500 37,000 52.500
7/8 222 123 1.83 24,800 42000 61,200
15/16 23.8 1.41 2.10 28500 48 000 70,000
1 254 160 238 32,000 54 000 79,500

* 1 Ib = 4.448 newtons {N).
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TABLE 41 MINIMUM BREAKING FORCE OF WIRE ROPE
8 x 19 Classification, Elevator Ropes, Bright (Uncoated} Fiber Core

Nominal Approximate Minimum Breaking Force-Pounds*
Diameter Mass
Exira High
inches mm b/t kg/m Iron Traction  Strength
Traction
144 6.4 09 14 1,800 3,600 4,500
5/16 79 14 21 2.900 5,600 6,900
3/8 95 20 30 4,200 8,200 9,900
7716 1.1 28 42 5,600 11,000 13,500
12 127 36 54 7,200 14,500 17,500
9/16 143 A6 68 9,200 18.500 22,300
5/8 159 57 B4 11.200 23,000 27,200
11716 17.5 69 103 13400 27,000 32,800
3/4 19.1 82 122 16,000 32,000 38.900
13/16 20.6 96 143 18,600 37,000 46,000
7/8 222 1.11 1.65 21 400 42,000 52,600
15/16 238 1.27 1.89 24,600 48,000 60,000
i 254 1.45 2.16 28,000 5400 68 400

# 1ib=4448 newtons [N).

116 « Wire Rope Technical Board ~ Wire Rope Users Manual, Fourlh Edition



TABLE 42 MINIMUM BREAKING FORCE OF WIRE ROPE
Compacted {Swaged) Wire Rope
6 x 19 and 6 x 37 Classification/Bright (Uncoated), IWRC

Nominal Diameter Approximate Mass Minimum Breaking Force*
inches mm ibAt ka/m tons  metric tonnes
172 127 0.55 0.82 153 14.0
9/16 143 0.70 1.04 19.6 17.8
58 159 0.87 1.29 242 220
3/4 19.1 1.25 1.86 349 317
7/8 222 1.70 253 474 43.0
{ 254 222 330 62.0 563
1-1/8 286 2.80 4.16 735 66.7
1-1/4 3i8 340 505 90.0 818
1-3/8 349 4.20 6.24 106 96.2
1-1/2 38.1 500 743 130 118

*  Toconvert to Kilonewtons (kN}, muitiply tons {minimum breaking force) by 8.896;
1 ib = 4448 newtons (N).
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Appendix A

ORDERING, STORING AND UNREELING WIRE ROPE
A. Ordering

When ordering wire rope, it must be described as completely as possible. The
generally accepted nomenciature, defined elsewhere in this publication, should
be caretully noted. This, along with other applicable information wiil not only
enable the rope supplier to satisfy the purchaser’s requests, but will also provide
data for technical advice or suggestions,

Foliowing, is a check list for ordering:

1) The application or use intended for the wire rope.

2) Requirements for the rope:

Length-—standard or tape measured

Diameter — nominal diameter

Constraction—e.g. “6 x 19 Seale”

Preformed or non-preformed

Lay—Right or Left; Regular or Lang Lay
Finish—bright, galvanized, or other

Grade —e.g., improved plow steel, traction sieel, or other
Core—independent wire rope, wire strand, or fiber
Lubrication— Standard or special

3} Specification rcquirements {i.c. AP1, ASTM)

4) Special testing requirements and centification

5) Specify end terminations if required

6) Describe special spooling or reel requirements
B. Storing

No matter how the delivered rope is packaged, if shouid always be kept away
from moisture. This means storing under a weatherproof cover, and no direct
coniact with the ground or floor. Ocean spray, acid fumes, or similarly comrosive
atmospheres should be avoided. When reels will remain stored for long periods,
the supplier should be asked to ship the ropes with a protective wrapping. Where
this has not been done, the outer layers of rape should be coated with an
approved lubricant.

When a rope is 1o be removed from service and stored, it should be thoroughly
cleaned, lubricated, and carcfully spooled on a reel. In this case, the same storage
conditions that are required for new rope should be maintained.

Ambient temperature for rope in storage shouid be low. Elevated temperatures
tend to Hquefy or thin out rope lubricants. Thus, wire rope storage areas should
not only be normally cool spaces, but possibie sources of high heat should be
kept at some distance.
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C. Unreeling

Wire rope must always be handled with care. This is particularly important
when reels or coils are received, moved about, unreeled or uncoiled. Reels or
coils should never be dropped. When this happens, the rope may shift and cause
the reel to collapse and thus the rope itself may be damaged. Removing rope
from a collapsed reel may often result in rope damage. Coiled rope, if dropped
on the edge of the coil, can sustain a permanent bend.

Coils and reets should only be rolled on relatively smooth, hard surfaces.
Rolling through loose dirt, standing water, or across sharp, hard objects, or over
uneven surfaces can cause deformations or harm the lubricant protection.

Careful handling before inslaliation and proper maintenance procedures after-
ward will ensure the longest possible service life for wire rope.

Improper handling can prove guite costly for the user, yet, for the most part,
abuse is easily avoidabie,
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Appendix B WIRE ROPE FITTINGS

CLOSED WIRE ROPE
SPELTER SOCKETS
TABLE 43 DIMENSIONS (inches}
f‘ ~ [ — e .j_._ _j__
T { g%w-oim. ‘__’ R J
$ - R I R
R B A—mi
0
Approx.
Rope Wi
Diam. A B C D G I R T W Lb
he -  Ha 2 134 16 4315 13he s 12 176 1316 05
She — g 2 2 EAT; 49116 1% 34 Sig Hing 15016 09
e — 242 214 life 5716 1778 5he LE 2 HUE 15
96 — 3y 3 210 316 6316 2343 18 1 253 138 30
314 3l 3 156 75/ 23/4 144 1Ya 3 13/g 4.5
5 4 3ip [a B8 3l 14 it 35/ i%s 7.
i 41 4 i¥s 97/ 33j4 134 134 413 2144 11.
/g 5 412 12 i1 4143 2 2 41/2 21 16.
P - 133 3 5 15/8 121/3 43/ 24y 2 5 23/4 22.
ilf 6 6 %6 13976 514 23/4 2t 535 3l 28.
138 6l 63a 2is 15348 5tz 3 234 534y 3/ 36.
131 — 17 T FAENT %16 17142 63/8 313 3 634 A7 58,
2~ 2R 81/ 81316 2716 193/4 732 33/4 31/4 7348 335732 8O.
i~ 2y 9 93/4 2773 213/% 8lig 4 358 B2 4%32 105,
21/ — 23 934y 10578 3i/g 234 gl 4t 4 105 425432 140.
234 — 278 ii i1tz 3 252 103/ 4778 47 HIEN 5 220,
3 — 3 12 1134 3y 27 1112 5ta 5Ha titp 5% 276.
Ay - 334 13 1214 4 29144 124 534 534 121/4 5177 276.
3l 33K 14 13 4 31 i3 617 6la 13 632 400.
3%a — 4 13 14 4l 33144 144/4 s 7 1444 TWs2 540,

Note: Dimensions are for reference only, Consuilt your supplier of the specific fittings for exact details.
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OPEN WIRE ROPE
SPELTER SOCKETS
TABLE 44 DIMENSIONS (inches)
i
L
i
K
A
L o
T
Approx.
Rope Wt
Diam. A B C D E G J K L N P Lb
36 — Va 2 1916 34 436 1346 34 %16 lijg 5he  15hs s 09
5it6 —~ 3 2 13/4 s 45/ %6  Bhe 3 Bps By 12 1316 1.1
Me — Y2 2lp 2 116 5% 178 1 16 1 i 178 I 23
SNMe — g 3 24 14 63/4 211 144 11/z 144 e 214 13/16 3.8
314 315 3 17h6¢ 73/ 233 112 1Va 11/2 Sg 2378 13/3 6.
Tty 4 3 134 9y 3l 134 11 13/4 3a 38 15/8 10.
i 41/ 4 24ise  10%6 3% 2 1312 2 s 33y 2 15.
/s 5 4if 26 115306 4 23 2 21/a | 4l 2 23.
14 - 138 50 5 2 13%s 45%% 233 2l 2t 148 4% 212 32
142 6 6 3 158 S5la 3 2374 3 3he 538 234 47,
133 G2 62 3t/s 16Y/a 542 3 3 3 138 534 3 55.
3% - Vs T 7 334 18174 638 37y 3/ 3l %16 62 3 85,
2 — s 85 9 4 2142 gE 414 334 4 JRETTY 7 33 125.

244 — 238 9 10 41/, 231/ 8Ya 43/g 4 4 21/ 74 44 165,
20— 258 9%y 1034 5 251 gl/q 45/% 41/ 5 23/g 8l 434 252,
235 — 2718 11 11 514 27s 1034 477 47 54 273 9 5 315,

3 -~ 3% 12 12 53 29 12 5Ws 5l 53 3 9l SY4 380,
s - 3% 13 1% 6l 307 12Va 5% 534 614 318 i0 3> 434,
32 - 3% 14 1212 63s 334 13 6 6 63/a 34s  10%4 6 563.
334~ 4 15 1342 734 364 14Ya 7 Y4 72 32 12 7 783.

Note: Dimensions are for reference only. Consult your supplier of the specific fittings for exact details,
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OPEN WIRE ROPE
SWAGED SOCKETS

TABLE 45 DIMENSIONS (inches)

After Jaw Pin
Rope Swaging opening diam. Approx.
diam. A B C D E F H L wib
Va The Ui  Hhe 1l Ve 1 4 52

Siie e 15/ Byg Biie 134 516 158 5516  1.12
33 Une 1542 EEAT Brig 13 316 i5/s 5% 107
e s %16 1 1 2 1z 2 6ils 208

iz s %16 1 H 2 tifg 2 6e  2.08
Sty s 192 14 1316 24 133 238 8173 4.28
My Vs 2y 12 13 2% 1%he 2% 10 7.97
1l 314 134 156 344 13m0 3l 114 113

1 134 g 2 2 33s 2%nm 3Uhe 1338 178
1Y 2 1 24 244 4la 25he  4Yie 15 260
1ha  2Wa 1l 2 2 43y 2% 4l 18l 349
%% 2t il 2f 22 SY4 236 5 181/s 444

12 2% 13he 3 s 53 3 512 193 380
13/4 3 1% 32 3 6% 38 644 23 87.5
2 3la 161/sq 4 334 8 4716 8 2678 150

Note: Dimensions are for reference only. Consult your supplier of the specific littings for exact details.

122 « Wire Rope Technical Beard ~ Wire Rope Users Manuail, Fourth Edition



Appendix B

CLOSED WIRE ROPE
SWAGED SOCKETS

TABLE 46 DIMENSIONS (inches}

e e e ]

e e

T T -
3 |
[

L

After Eye Hole Approx.
Rope Swaging thickness diam, wi
diam. A B C D E F L ({Ib)
14 16 12 1% 3a 13/8 316 3if2 32
She 94T Boq 1313 s 1316 3416 41/ T7
3g YT Bfoq 158 7ty 15/16 (ST 42 72
116 g 3364 2 1316 112 13/32 5% 142
I 8 55/6a 2 1416 1 15/ 5% 1.35

Sg 143 18 235 14 15/16 138 7Hy 285
3 1375 15416 2tz 1716 2144 121732 85fa 450
718 1th 1112 3 1Me 2M4e 11316 10Ws 728

1 13/4 13/4 35/g 246 3 2416 112 10.3
14/8 2 2 4 23016 e 2% 1% 144
1ia 24 244 4ip 29116 334 2%6  14%s 21 4
13 242 214 5 2%16 4116 27 1834 279
1172 234 22 52 2Vhe 41/q R 17 36,0
134 3 3 644 3%¢ Sify 39%16 20 51.0

2 312 3Ys 731 3516 6 433 23 %0.0

Note: Dimensions are for reference only. Consuli your supplier of the specific fittings for exact details.
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OPEN STRAND
SWAGED SOCKETS

TABLE 47 DIMENSIONS FOR 19-WIRE AND 37-WIRE
STRAND SOCKETS (inches)

ba £ — e £
' — ',__Ii'_
D 1 o B 8
SHI g : o] ¢
i !
| L - T
Approx.
Jaw Pin wt/lb
Strand opening diam. without
diam. A B C D E EF H L Pin
Ys — S8 1g Stg 144 13ie 2/s 1l 242 831 35
53 138 ¥4 12 ¥ 234 1y 30 1042 625
Hne - 34 1V e 134 158 34 2 33 1244 923
Biie = T8 134 1 2 2 33, 24 4 14 14.5
Bhe — 1 2 136 2Ya 294 Alfa 2% Al 1534 205
e - 1Ys  2a 13e 22 22 4% 2858 5 1742 29.25
1% - Va4 22 15he 22 212 5Ya 3Ys 314 19144 3825
1316 - 138 21 17/ 3 23/4 53a 3t 534 21 450

Note: Dimenstons are for reference only, Consuit your supplier of the specific fimings for exact details.
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CLOSED STRAND
SWAGED SOCKETS

TABLE 48 DIMENSIONS FOR 19-WIRE AND 37-WIRE STRAND

{inches)

e e

iiiH

Eye Hole Approx.
Strand thickness diam. wi
diam. A B C D E F L (b
lh - %e 18  1is 2 14 218 Ve Tl 275
5/8 s 116 3 115f32 2308 13/4 9 50
Hie — 34 1 1in 32 1B 3l 2 i1 725
Bfie - T 132 13 4 2 3% 21 1242 110
Bje — 1 2 2 4l 2l 3%, 2/ 1312 160
I —~ 1ls 2Ya 214 5 293 4144 2718 15 230
1316 —1Ya 2l 2l 54 2V 4lp 38 162 290
15/16 -~ 138 2% 2Uh 5if2 273 434 334 18 355

Nete: Dimensions are for reference only. Consult your supplicr of the specific fittings for exact details,
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OPEN WIRE ROPE
WEDGE-TYPE SOCKETS

TABLE 49 DIMENSIONS OF SOCKETS {inches)

N
b — _u_ Eapl.
l"" B "'l t - A - ~
Center of pin Opening Diameter
Diameter hole to end between of Approximate
of of socket ears pin hole Wit
rope A B C {Ib)
38 434 38 B 2.3
Yz 510 3y /15 2.3
S/8 7 13/a 1316 5
314 0 13/8 il/s 9
18 9 132 15/8 15
1 93/4 1373 13/3 20
178 1038 1378 134 23
14/4 1134 133 218 32
13g t13/a 13/ 218 32
12 134 2t 3t 52
1378 13%a 212 38 52

Note:.Dimensions are for reference only. Consult your supplier of the specific fittings for exact details.

126 - Wire Rope Technical Board — Wire Rope Users Manual, Fourth Edition



Appendix B

WIRE ROPE ASSEMBLIES

When ordering wire rope with end attachments, lengths—as shown on this and the
following two pages — should he specified. Additiopaily, the load at which this mea-
surement is taken should be specified, i.e., at no load, at a percentage of minimum break-
ing force, ete,

The drawings on this and the following two pages do not show all possible combina-
tinns of fittings; in any case, the same measunng methods should be followed.

SINGLE-ROPE LEGS AKD OPEN SWAGED SOCKETS

| I
Im&z@ m&ml

| L
e
' [

1

BOOM PENDANTS WITH , 4
SWAGED FITTINGS %’m'%‘ 5SS (L -+
i

: SINGLE-ROPE LEGS AND OPEN AND CLCSED SWAGED SOCKETS

}

: w.{l_
.i‘

4
sssSsSRs T K
T

SINGLE-ROPE LLEGS AND CLOSED SWAGED SOCKETS
' |
|

T T T T ‘_L
(i 1)«
| )
|
T psssssissssss(C___L O)
L._" LENGTH OF PENDANT (SL}mw-—"‘I

BOOM PENDANTS WITH SWAGED FITTINGS

Length of Pendant is measured as indicated on sketches.

Note: When ordering, custoiner should specify parallel or right angfe (90°) socket pins.
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a

Closed wire rope spelter socker at one end, open wire rope spelter socket at
other end.
Measurement: Pull of closed socket to centerline of open socket pin.

Closed wire rope swaged socket at one end; open wire rope swaged socket at
other end.
Measurement: Centerline of pin to centerline of pin.

Ly

Closed bridge socket attached to one end: open bridge socket atrached to other end.
Measurements: Centerline of closed socket pin to centerline of open socket pin;
include two of the three values: takeup. contraction, and expansion. The values
of C and O are also required.

d

Thimble spliced at one end.
Measurement: Pull of thimbie to end of rope.

Link spliced at one end, hook spliced ar other end.
Mcasurement: Pull of link to pull of hook.

Thimble spliced at one end; loop spliced at other end.
Measurements: Pull of thimble to pul of loop, and circumference of foop.
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TABLE 50 RATED CAPACITIES IN TONS OF 2,000 LB.
6x 19 & 6 x 37 IWRC IMPROVED PLOW STEEL*

Min.
Length Two Pendants
Diam. (SL) When Used Open Swaged Socket** Closed Swaged Socket**
of of Single -
ropc  pendant  part 0 D R Weight K W Weight
{inches) fi-inches vertical 30° 45° inches  inches  inches b inches | inches ib
gz 0-11 0.59 10 083 Hie e 15/32 52 2 3 32
35 1-3 L3 23 i8 B 16 1132 107 +/e4 s g2
12 1-8 23 40 32 1 1 i 208 35164 Hhe 1.35
378 2-0 36 6.2 5.1 Hia 16 121/32 4728 13 tta 285
34 2-5 5.1 8.9 7.2 13/ 13/3 2116 797 15/16 17116 490
/8 2-10 6.9 i2 98 14 1938 2'f1e 113 1142 IRAAT 7.28
1 3-2 90 15 I3 2 2 233 17.8 134 2ins i0.3
115 37 it i9 16 244 2174 38 260 2 23116 44
11/a 4-0 14 24 20 2% 24 3 349 24 2°he 214
13/ 4.3 17 29 23 2172 27 4 44 4 214 2%h6 279
12 4-9 20 34 28 3 234 435 580 21 28/16 360
13/4 5-5 27 46 38 32 3l 5 875 3 3% 510
2 6-4 34 60 49 4 334 6l/s 150 34 31316 90 .0

* Valucs given apply when pendants are used as slings or sling assemblies. When used in a Boom suspension system,
other values apply; consult rope manufacturer.
** Dimension symbols (O.DR K & W) are described in drawings on pages 128 and 129,
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Appendix C SHIPPING REEL CAPACITY

SHIPPING REEL CAPACITY
While it is virtually impossible to calculate the precise length of wire rope that can
be spooled on a reel or drum, the following formula provides a close approximation.

The formulsis: L = {A+D}=A«B+K
Where:L = length of rope {ft)
— A = depth of rope space on dowm (inches)
B = width of drum between tlanges (inches)
D = drum barrel diameter (inches)
K. = constant for given rope diameter {see tabie below)
H = diameter of reel {langes {nches)
X = clearance

1
|

|z -—-—-----:n-.[xl‘

TABLE 51 "K" FACTORS*
{0.2618/rope diameter squared)**

Diam. Diam. Diam.

{inches) K {inches) K {inches) K
16 569 172 950 1-3/8 126
3/32 254 0/16 749 1-1/2 106
18 4.4 5/8 603 1-5/8 0900
5/32 9.38 1i/16 502 1-3/4 0775
3/16 6.48 3/4 422 1-7/8 0a75
732 4.59 13/16 360 2 0394
1/4 373 7/8 310 2-1/8 0521
5/16 239 1 237 2-1/4 0469
3/8 1.69 1-1/8 188 2-3/8 0421
7/16 1.24 1-1/4 152 2-172 {380

* The values given for “K” factors tuke maximum atlowable rope oversize into account. {See
Table 3, puge 26). These “K™ factor values do not apply Lo certain speeial vopes such as aircraft
cords and etevator ropes. Clearance (“X™) should be about 2 inches unless rope-end fittings
fequine more.

**This formula is based on vaiform rope winding on the veel. tt will not give corract resulis if the
winding is nen-uniform. The formula also assumes that there will be the same aumber of wraps
of rope in each fayer. While this is aot strictly correct, there is no appreciahle error in the result
unless the raverse of the reel is quite small relative 10 the flange diamerter (“H™).
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Appendix I} A GLOSSARY OF WIRE ROPE TERMS

ABRASION Frictional surface wear on
the wires of 2 wite tope,
ACCELERATION STRESS The addi-
fional stross shat ix mmposed on a wire
rope as a result of an increase i the Toad
velocity,

AGGREGATE STRENGTH The cal-
culated strength derived by totalling the
fndividual breuking sirengths of the ele-
ments of the strand or -mpe, Thiy
strength does not give recognition @ the
reduction in strc,ngi.h resulting from the
angularity of the elements in the rope, oy
other factors thal may affect efficiency.

AIRCRAYT CABLES Sirands, cords
and wire rope made of special-strength

wire, designed primartly for use in vari-
ous aiveralt industry applications.

ALTERNATE LAY See LAY, TYPES.

AREA, METALLIC Sum of the cross-
sectional areas of all the wires cither in a
wite rope of in a strand.

BACK-STAY Wi vope or sirand guy
wsed Lo support a boom or mast: or that
section of a main cable, 25 vn 2 suspen-
sion bridpe. cableway, ete., icading from
the tower {0 the anchorage.

EAIL a) U-shaped member of a bucket,
or b) U-shaped norifon of 2 socket or
other fiiting used on wire yope.

BASKET OF SOCKET The contesl
portion of a socke! nfg which a
broomed-rope-end is insevied and then
secured,

BECKET Ap ard atachment 1y facili-
tufe wire yope instalbation.
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BECKET LOOF A toop of sinafi rope
or strand tastened 10 the end of a larger
is fanction 15 to factitate
wire rope tstalotion.

wire rope; i

BEMDIMNG STEESS Stress that is
impaesed on 1he wires of a strand or rope
by a bending or ¢urving action.

RRDBCAGE A colloguialism descrip-
tive of the appedrance ol a wire rope
forced into compression. The ouler
strands {orm a eage and, at tines, dis-

piace the core.

BLOCK Aterm applicd 1o one of more
wire rope sheaves (pulleys) enclosed in
side plates and fitted with some atiach-
meal sucl as a hook or shackle,

BOOM HOEST LINE Wire rope that
apcraies the boom hoist sysiem of der
ricks, cranes, draghnes, shovels, eic

BGOM PENDANT A non-operating
rope of sirand with end terminations 1o
support the oo,

PREARING FORCE
Breaking foree is the ultiimate load at
which g {ensile fuilure cecwrs i the sam-
ple of wire rope being tested.
Minimum Acceptance Sivengik 1s that
strength which s 2-12% o an the
nesninal strength, This islerance s used
tn seine speeifications (Le. RE-%-4HH
o offset variabics that ceoer during sam-
ple preparation and sctaal physical test
of a wire rope.
Miniinams Breaking force {Nowminal
)?*fr;i{‘?h in I\?\-‘-‘i’—%’m is the nuoh«,hf'd
strength caleutated by 2 standurd prg
dm\ that is accepted by the wire rope
wdustey. The wire rove manufactuver
iesigns Wik rope {0 this value, and e
user should consider this value whea

C gl
W

ien caloulnfions

T i Ha i
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BRIDGE CABLE (Swucturut Rope or
Strand) The all-metaliic wive rope or
strand wied as the catenacy and sus-
penders on a suspension bridge.

BRIDGE S3OCKET A wire rope or
strand eid fermination made of forged or
cast steel that is desipned with baskets--
having adjustable boles - for securing
rove ends. There ave two styles: 1) the
clorsed fype has a U-bolt with or without
# spoot i3 the L of the bolt, and 2) the
apert e as two eve-bolts snd apin.

BRIDLE SLING A muHti-leg wire rope
SLING.

BRIGHT RUPE Wire rope fabricated
trov wites that are not coated,

BULL WIHEEL A termepplicdtoa
tacge-dinmeter wirs rope SHEAVE e g..
the sheaves at the end of a ski hift.

BUTTON CONYEYOR ROPE Wire
rope to which butions or discs are
anmached at regolar intervals to move
malerial as in 4 wough.

CAPLE Atenm wosely applied to wire
rope. wire stinmd and eleetvical conduc-

AT

CABLE-LAID WIRE ROPE A type
of wire rope consisting of several wire
ropes lad nto a wngle wire rope (e.g., 6
4216 x 6 x Tyiifler rope).

CABLE TOOL, BRELLING LINE
The wire rope usad Lo operate the cotting
tools i the cable ool drilling method

(Le., rope dititing).

CABLEWAY Aeriyl counveying system
for transporting single loads along a sus-
pended track cable.

CASING LINE Wire rope used to
instalt 01! well casings.

CATENARY A curve formied by a
strand or wire rope when supported hoti-
zontally between two fixed points.eg.,
the main spans on a suspension bridge.

CENTER The axial member of a strand
about which the wires are laid.

CHANGE OF LAYER POINT That
point i the traverse of a rope across the
face of the drum where it reaches the
(lange, reverses direction and begins
forming the next layer. Also referred to
ag the drum cross-over or TURN-BACK
POINT.

CHOKLER ROPE A shorl wire rope
stng that forms a slip noosc around an
uhject that is to be moved or lifted.

CIRCUMFERENCE Measured
perimeter of a circle that circumscribes
either the wires of a strand, or the
stravwly of a4 wire rope.

CLASSIFICATION Group, or family
designation hased on wirc rope construc-
tioits with common strengths and
weights listed under the broad designa-
tion.

CLEVIS See SHACKILE.

CLIP Funng for clamping two parts of
wire rope o each other.

CLOSED SOCKET A wire rope end
ermination consisiing of basket and bail
made integral.

CLOSER A machine that lays strands
around a core to form rope.
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CLOSING LINE Wire rope that per-
forms two functions:1} closes a
clamshell or orange peel bucket, and 2)
operates as 4 hoisting rope.

COIL Circular bundle or package of
wire rope that is not affixed to a reel.

CONSTRUCTION Geometric design
description of the wire rope’s cross sec-
tion, This includes the namber of
STRANDS, the number of WIRES per
strand und the pattern of wire arrange-
ment in each STRAND.

CONSTRUCTIONAL STRETCH

The stretch that occurs when the rope is
initially loaded — it ts due to the helically
laid wires and strands creating a con-
stricting action that compresses the core
and generally brings all of the rope’s ele-
mnents into close contact.

CONTINUQUS BEND Reeving of
wire rope over sheaves and drums so
that it bends in one direction, as opposed
to REVYERSE BEND.

CONVEYOR ROPE Endless wire
rope used to carry material.

CORD Term applied to small diametcr
specialty wire rope or strand.

CORE The axial member of a wire
rope around which the strands are laid.

CORING LINE Wire rope used to
operate the coring tool that is used to
take core samples during oil well
drilling.

CORROSION Chemicai decomposi-
tion of the wires in a rope through the

action of moisture, acids. alkalines or

other destructive agents.

CORROSION RESISTING STEEL
Chrome-nicke! steel allovs designed for
imcreased resistance to corrosion.

CORRUGATED Term used to describe
the grooves of a SHEAVE or DRUM
after they have been wom down to a
point where they show an impression of
u wire rope.

CREEP The unique movement of a
wire rope with respect to a drum surface
or sheave surface resuiting from the
asymmetrical load between une side of
the sheave {drum) and the other. It
should be distinguished from slip which
is yet another type of relative movement
between rope and the sheave or drum
surface.

CROSS LAY Sec LAY, TYPES.

CROWD ROPE A wire rope used to
drive or force a shovel bucket into the
material that is to be handled.

DEAD LINE [n drilling, it is the cnd of
the rotary drilling line fastened to the
anrchor or dead-line clamp.

DECELERATION STRESS The addi-
tional stress that is imposed on a wire
rope as a result of a decrease in the load
velocity.

DEFLECTION a) The sag of arope in
a span. Usually measured at inid-span as
the depth froin the chord joining the tops
of the two supports. by Any deviation
from a wopc operating i a straight Hne,

DESIGN FACTOR In a wire rope, it is
the ratio of the minimum breaking force
to the total working load,

DIAMETER As related to wise rope it
15 the diameter of a circle which circum-
scribes the wire rope.



Appendix D

DOGLEG Permanent bend or deforma-
fion. in a wire rope, caused by improper
use oy handling.

DRAGLINE a) Wire rope used for
pulling excavating or drag buckets, and
bj name applied to a specific type of
excavalor,

DRUM A cylindrical barrel, either of
uniform or tapering diameter, on which
rope is wound either for operation or
storage; its surface may be smooth or
grooved,

EFFICIENCY {ROPE} Ratio of a wire
rope’s actual breaking strength and the
aggregate strength of all individual wires
tested separately —usually expressed as
a percentage.

ELASTIC LIMIT Stress value above
which permanent deformation witl take
place within the material.

ELONGATION See STRETCH.

END PREPARATION The treatment
of the end of a length of wire rope
designed primarily as an aid for pulling
the rope through 2 reeving system or
tight drum opening. Unlike END TER-
MINATIONS, these are not designed for
use as a method for making a permanent
connection.

END TERMINATION The treatment
at the end or ends of a length of wire
rope, usually made by forming an eye or
attaching a fitting and designed to be the
permanent end termination on the wire
rope that connects it to the load.

ENDLESS ROPE Rope with ends
spliced together to form a single contin-
uous foop.

EQUALJIZING SHEAVE The sheave
at the center of a rope system over which
no rope movemnent occurs other than
equalizing movement. it can be a source
of severe degradation and must be part
of regular rope inspections .

EQUALIZING SLINGS Muliiple-leg
stings composed of wire rope and fit-
tings that are designed to help distribute
the load equally..

EQUALIZING THIMBLES Special
type of load-distributing fitting used as a
component of certain wire rope slings.

EXTRA EXTRA IMPROYED PLOW
STEEL {EEIP) A grade of wire rope.

EXTRA IMPROVED PLOW STEEL
ROPE (EIP) A grade of wire rope.

EYE OR EYE SPLICE A loop with or
without a thimble, formed at the end of a
wiIc rope.

FACTOR OF SAFETY In the wire
rope industry, this term was originally
used to express the ratio of nominaj
strength to the total working load. The
term is no longer used since it implies a
pennanent existence for this ratio when,
tn actuatity, the rope sirength begins to
reduce the moment it is plaged in ser-
vice. The lerin currently used is “design
factor™,

FATIGUE As apptied to wire rope, the
term usually refers to the process of pro-
gressive fracture resulting from the
bending of individual wires. These frac-
tures may and ususlly do occur at bend-
ing stresses well below the ultimate
strength of the material; it is not an
abnormatlity although it may be acceter-
ated due to operating conditions such as
high loads, small sheaves. rust or lack of
lubrication.
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FERRULE A metallic button, usuaity
cyvlindrical in shape, normally fastened
to a wire rope by swaging but sometimes
by spelter socketing.

FIBER CENTER Cord or rope of nat-
ural or syathetic fiber used as the axial
member of a strand.

FIBER CORE Cord or rope of natural
or synthetic {iber used as the axial mem-
ber of a rope.

FILLER WIRE Small spacer wires
within a strand which help position and
support other wires. Also the name for
the type of strand pattern utilizing filler
wires.

FITTING An accessory attached to a
wire rope.

FLATTENED STRAND ROPE Wire
rope that is made either of oval or trian-
gular shaped strands in order fo form a
Nattened rope surface.,

FLEET ANGLE That angle between
the rope’s position at the extreme end
wrap ot a drun, and a line drawn per-
pendicular to the axis of the drum
through the center of the neavest fixed
sheave.

GALVANIZED Zinc coating used on
wire for corrosion resistance.,

GALVANIZED ROPE Wirc rope
made up of strands of gabvanized wire.

GALVANIZED STRAND Strand made
up of galvanized wire.

GRADE Wire rope or strand classifica-
tion by strength and/or type of material,
1.e.. Improved Plow Steel. Type 302
Stainless, etc. [t does not kmply a
strength of the basic wire used to meet
the rope’s nominal strength,
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GRADES, ROPE Classification of
wire rope by the wire’s metallic compo-
sition and the rope’s minimun hreaking
force.

GROMMET An endiess circle or ring

{abricaied from one continuous length of
strand or rope.

GROOVED DRUM Drum with a
grooved surface that accommodates the
rope and guides it for proper winding.
The groove may be helical or parallel.

GUY LINE Strand or rope. usually gai-
vanized, for stabilizing or maintaining a
structure in fixed position.

HAULAGE ROPE Wire rope used for
pulling movable devices such as cars
that rofl on a track.

HAWSER Wire rope. usually galva-
nized, used for towing or mooring
marine vessels.

HOLDING LINE Wire rope on 2
clamshell or orange peel bucket that sus-
pends the bucket while the closing tine is
released to dump its load.

IDLER Sheave or rolier used to guide
Or SUPPOrLL & Tope.

IMPROVED PLOW STEEL ROPE
{IPS) A pgrade of wire rope.

INCLINE ROPE Rope used in the
operation of cars om an inciined hauiage.

INDEPENDENT WIRE ROPE CORE
{TWRC) A wire rope used as the axial
member of a Jurger wire vope,

INNER WIRES All wires of a strand
except the oufer or caver wires.
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INTERNALLY LUBRICATED Wire
rope or strand having ail of its wire com-
ponents coated with tubricants.

TIRON ROPE A grade of wire rope.

KINK A unigue deformation of a wire
rope caused by a loop of rope being
pulied down tight, It represents irrepara-
ble damage and an indeterminate toss of
strength in the rope.

LAGGING a} External wood covering
on a reel to protect the wire ropc or
strand, or b) the grooved shell of a drum.

LANG LAY ROPE Sce LAY , TYPES.
LAY a) The manncr in which the wires
in a strand or the strands in a rope are
helically laid, or b} the distance mea-
sured parallel to the axis of the rope (ot
strand) in which a strand (or wire} makes
one commplete helicat convolution about
the core {or center). In this connection,
lay is also referred to as LAY LENGTH
or PITCH.

LAY, TYPES

1) Right Lay: The direction of strand or
wire helix corresponding to that of a
right hand screw thread.

2y Left Lay: The direction of strand or
wire helix corresponding to that of a left
hand screw thread.

3} Crass Lay: Rope or strand in which
one or more operations are performed in
opposite directions. A multiple operation
product is described according to the
direction of the outside layer.

4) Regular Lay: The type of rope where-
in the lay of the wires in the strand is in
the opposite direction to the fay of the
strand in the rope. The crowns of the
wires appear to be parzilel to the axis of
the rope.

5) Lang Lay: The type of rope in which

the lay of the wircs in the strand is in the
same direction as the {ay of the strand in
the rope. The crowns of the wires appear
to be at an angle to the axis of the rope,
6) Alternate Lay: Lay of a wire rope in
which the strands are alternately regular
and lang lay. .

7 Reverse Lay: Another term for alter-
nate lay.

LAY LENGTH See LAY (b).

LEAD LINE That patt of a rope tackle
leading from the first, or fast, sheave to
the drum. See DRUM and SHEAVE.

LEFT LAY See LAY, TYPES.

LOCKED COIL STRAND Smooth-
surfaced strand ordinarily constructed of
shaped, outer wires arranged in concen-
tric layers around a center of round
wires.

MARLINE SPIKE Tapered steel pin
used as a ool for splicing wire rope.

MARTENSITE A nonductile
microstructure of steel formed when the
steel is heated above its critical tempera-
ture and rapidly quenched. This occurs
in wire rope as a resuit of {rictional heat-
ing and the mags cooling effect of the
cold metal beneath. Martensite cracks
very easily, and such cracks can propa-
gate from the surface through the entire
wire.

MILKING The progressive movement
of strands along the axis of the rope,
resuiting from the rope’s movement
through a restricted passage such as a
tight sheave.
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MODULUS OF ELASTICITY The
slope of the secant to the stress-strain
curve between 10% of the rope's mini-
mum breaking force and 99% of the pre-
stretching force.

MOORING LINES Galvanized wirc
rope used for holding ships to dock.

NON-PREFORMED Rope or strand
that s not prelormed.

OPEN SOCKET A wire rope fitting
that consists of a basket and rwo ears
with a pin. See FITTING.

OUTER WIRES Quter laycr of wires
in a strand.

PEENING Permanent distortion result-
ing from cold plastic metal deformation
of the outer wires. Usually caused by
pounding against a sheave or machine
member, or by heavy operating pressure
between rope and sheave. rope and
dram, or rope and adjacent wrap of rope.

PITCH Sec LAY (b).

PREFORMED STRANDS Strand in
which the wires are permanently formed
during fabrication into the helical shape
they will assume in the strand.

PREFORMED WIRE ROPE Wire
rope in which the strands are permanent-
iy formed during fabrication into the
hehical shape they will assume in the
wire rope.

PRESSED FITTINGS Fittings
attached by means of cold forming on
the wirc rope.
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PRESTRESSING Aun incorrect refer-
ence to PRESTRETCHING.

PRESTRETCHING Suhjecting a wire
rope or strand to tension prior to uts
intended application, for an extent and
over a period of time sufficient to
remove most of the CONSTRUCTION-
AL STRETCH.

PROPORTIONAL LIMIT As used in
the rope industry, this term has virtually
the same meaning as ELASTIC [LIMIT.
It is the end of the load versus elonga-
tion refationship at which an increase in
ivad no longer produces a proportional
increase in elongation and from which
point recovery to the rope’s original
length is unlikely.

RATED CAPACITY The load which a
new wire rope Or wire rope sling may
handle under given operating conditions
and at an assumed DESIGN FACTOR.

REEL A flanged spooi on which wire
rope or strastd is wound for storage or
shipment.

REEVE To pass a rope through a hole
or around a system of sheaves,

REGULAR LAY ROPE See LAY,
TYPLS.

REVERSE BEND Reeving 2 wire rope
over sheaves and drums so that it bends
m opposing directions.

REVERSE LAY See LAY, TYPES.
RIGHT LAY See LAY. TYPES.
ROLLERS Relatively small-diameter

cylinders, or wide-fuced sheaves, that
serve as support for ropes.
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ROTARY DRILL LINE On a rotary
drilling rig, it is the wire rope used for
ratsing and lowering the drill pipe, as
well as for controlling its position.

ROTATION RESISTANT ROPE A
wire rope consisting of an inner layer of
strand fztd in one direction covered by a
layer of strand laid in the opposite direc-
tion. This has the effect of counteracting
torque by reducing the tendency of fin-
ished rope to rotate.

ROUND WIRE TRACK STRAND
Strand composed of concentric layers of
round WIRES. used as TRACK
CABLE. sometimes calied SMOOTH-
COIL TRACK STRAND,

SAFE WORKING LOAD This term is
potentially misleading and is, therefore,
in disfavor. Essentially, it refers to that
portion of the rope’s minimum breaking
force that can be apptied etther to move
or sustain a load, 1t is misleading
because it is only valid when the rope is
new and equipment is in good condition.

SAND LINE Generally a 6x7 wire rope
that is used in well servicing.

SEALE The name for a type of strand
pattern that has two adjacent layers laid
in one operation with any number of uni-
form sized wires in the outer layer, and
with the same number of uniform but
smaller sized wires in the inner layer.

SEIZE To make a secure binding at the
end of a wire rope or strand with SEFZ-
ING WIRE or SEIZING STRAND.

SEIZING STRAND Small diameter
STRAND usualiv made up of 7 wires,

SEIZING WIRE A wire for seizing.

SERVE To cover the surface of a wire
rope or strand with a fiber cord or wire

wrapping.

SHACKLE A U- or aochor-shaped fit-
ting with pin.

SHEAVE A grooved pulley for wire
rope.

SLING, WIRE ROPE An assembly
fabricated from wire rope which con-
nects the load to the lifting device.

SLING, BRAIDED A flexibie sling,
the body of which is made up of two or
more WIRE ROPES braided together.

SMOOTH-FACED DRUM Drum with
a plain, ungrooved surface.

SOCKET Generic namne for a type of
wire rope fitting.

SPIRAL GROOVE A continuous heli-
cal groove that follows a path on and
around a drum face, simiar {o a screw
thread,

SPLICING 1) Making aloop oreye in
the end of a rope by tucking the ends of
the strands back into the main body of
the rope. 2) Formation of loops or eyes
in a rope by means of mechantcal attach-
ments pressed onto the rope. 3) Joining
of two rope ends so as to form a long or
shoit splice in two pieces of rope,

SPRING LAY See LAY, TYPES.

STAINLESS STEEL ROPE Wire rope
roade up of comosion resistant steel
wires.

STIRRUP The cycbolt attachment on a
bridge socket.
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STRAND A plurality of round or
shaped wives helicatly laid about an axis.

STRANDER A machine that lays wires
together helically to Torm a strand.

STRETCH The elongation of a wire
rope under load.

SWAGED FITTING Fitting into which
wire rope can be inserted and then per-
manetly attached by cold pressing
(swaging) the shank that encloses the
rope.

TAG LINE A small wire rope used to
prevent rotation of a load.

TAPERING AN} WELDING
Reducing the diameter of a wire rope at
its end, aud then welding the wires so as
to facilitate reeving.

THIMBLE Grooved metal fitting to
protect the eye, or fastening loop of a
wire rope.

TRACK CABLE On an aenial convey-
or it 1s the suspended wire rope or strand
along which the carriers inove,

TRACTION ROPE On an acrial con-
vevor or haulage system it is the wire
rope that propels the carriages.

TRACTION STEEL ROPE A specific
grade of wire rope.

TRAMWAY An aerial conveying sys-
tem for transporting multiple loads.

WARRINGTON The name for atype
of strand pattern that is characterized by
having one of its wire layers (usually the
aster} made up of an amaingement of
afternately large and small wires.
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WEDGE SOCKET Wire rope fittings
in which the yope cud is secured by a
wedge. T

WHIPPING A synonymous term for
SEIZING. Also. it has been snggested as
punishment for those who neglect the
cauiionary rules in this publication.

WIRE (ROUNIM A single, contindous
length of metal, with a clrcnlar Ccross
section that is cold-drawn from rod.

WIRE (SHAPED! A single, continu-
ous length of metal with a non cireular
cross section that is either cold-druwn or
cold-rolled from rod.

WIRE ROPE A plurality of wire
strands helicatly lawd about an axis.

WIRE STRAND CORE (WSC) A wire
strand used as the axial member of a
wite rope.
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POINT SHEAVE

LOAD BLOCK

l-‘-

VYALUES QF CONSTANT K

No. of Wire Rope Pans K
2 48
3 72
4 42
3 63
& 36
7 34

BLOCK SPINNING (CABLING)

Since the invention of the crane, onc problem has been prevalent during many
lifting operations —spinning of the load or rotation of the traveling biocks. While
spinning of the load can occur at any fall length, block rotation usuatly does not
pose a problem untit a certain height is reached. In either case, lifting can be
severely limited or halted due to these conditions.

The formula, shown below, predicts the length at which “cabling”™ of muitiple-
part reevings will occur. This formula incorporates the variables of rope spacing
at both the point and traveling block sheaves; the torque provided by the rope;
length of fall; and the number of parts of line,

. ! " x Si
= TRxT

L. = Fall Lenpth—Feet
S' = Rope Spacing at Boon: Point—Inches

S" = Rope Spacing at Traveling Block Sheaves—Inches
K = Variable for Number of Parts of Line

Tt = Torque Factor of Rope — Inch Pound Per Pound

8 = Angle of Block Rotation-Degrees

The definition of cabling is that point at which the blocks spin to entangie the
hoist Hine. This point has been defined to be when the traveling block has turned
90 degrees from its neutral position. The eguation can therefore be reduced to the
foliowing to indicate at what point cabling is likely to occur.

L = 558 _ gingo Degrees = Sx S
KxTf KxTE

It should be noted that this formula neglects the effects of load, but is only cor-
rect above a certatn rainimum foad. This oad is that force required to overcome
the internal frictional force of the rope and inertia of the traveling block. That is,
this formula is invalid until the rope has been loaded to the point that allows the
external rope strands (o act independently of the internal core strands, thus pro-
ducing sufficient torque to rotate the blocks. Once this minimum load has been
reached, loads above this value bave no effect on block rotation. This formula
then becormes valid and approximutes the fall length at which cabling occurs.
This mintmum load is approximately 10% of the nominal rope strength, or any
design factor greater than 10 to 1.

The torque values of rope constructions vary mostly because of the physical char-
acteristics of the design. That is, 6 x 25 Filler Wire, Independent Wire Rope Core
rope is desigmed so that the outer rope strands and the strands of the core are faid in
the same dircction. Thus. whenever a load is appited, both the rope and the core have
a iendency to untay in the sane direction, Conversely, when a Rotation-resistant rope
is tensioned, the unlaying cffect of the outer rope strands is greatly reduced due
0 the fact thut the strands of the core are laid in opposite direction to the outer
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rope strands. But even rotation resistant ropes twist due to the greater torque
upplicd by the outer strands over the core strands.

With rotation resistant ropes, the torque factors vary accofding to the number
and lay length of outer strands, the construction and lay length of the core and
the lay type (Regular or Lang} of the rope and core.

Bands are used to cover the rotational propertics of the various ropes. The
bands on the graph in figure E1 display the approximate limitations of the four
rope types in a multi-part system. Four independent variables are used as para-
meters and are used in pairs to locate a reference point on the graph. They are
grouped as follows:

L/S= Length of fall per unit rope spacing

D/d= Average pitch diameter of biock and crown sheaves
per unit rope diameter.

(For 2-fall system, with parallel falls, the ratio is the pitch diameter of the sheave
divided by the nominal rope diameter.)

Various constructions of rope shown in the graph indicate the limited condi-
tions for torsional stability with the angular displacement of the hoist block to
maximum of 90 degrees. When the operating conditions for a particular instatia-
tion lie above the appropriate wire rope construction band, then cabling of the
falls most likely wili occur. If the operating conditions lie below any particular
band, then cabling of the falls will most likely not occur. If the operating condi-
tions for any particular instailation fall within the band, cabling is unpredictable.

EXAMPLE

A 2-fall crane uscs 3/4” diameter hoist rope and a block with a pitch diameter of
i8 inches. The rope spacing is assumed to be parallel and the height of lift required
is 100 feet. Based upon these conditions we would have the following values:

d=.75 inches
D=1R8 inches
S=1.5 feet
L=100 feet

LiS=66.7
D/d=24

Using these mumbers and cntering the graph, we find that it would be a border-
line condition for six-stranded, reguiar lay rope; however, there shouid be no

frouble using one of the Rotation Resistant ropes.

“L" is the lengih of fail (foet) and is measwed from the centerline of point sheave
to the centerline of the sheave in the traveling block. “S” is the spacing of the outer
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ropes on even-patt systems (2,4, 6, 8 . . ). In odd-part systems (3,5,7.9.. ),
the measurement of “S” is reduced by a factor below the next lowest even-part
system as shown in Table E5. D™ is the average pitch diameter {inches) of the
point and block sheaves, and “d” is the nominal wire rope diameter {inches}),

TABLE E5

2-Part System=Average Pitch Diameter of Point and Block Sheave
3-Pasrt Systern=2/3 of 2-Past Systern

4-Part System=Diagonal Distance of Rope Parts

5-Part System=4/5 of 4-Part System.

6-Part System-Diagonal Distance of Rope Purts

7-Part System-6/7 of 6-Part System

In summary, the four variables, which can be estabiished for a given condition,
are t¢ he used to calculate the probability of cabling. It must be remembered that
this concept is based upon proper handiing and reeving of the wire rope on the
machine. Any undue twist which is in the rope during operation will affect the
torsional propertics of the line. Suggestions as to proper handling of the rope in
the field can be obtained from any wire rope producer. It shouid also be noted
that differences in rope manufaciuring may be sufficient to yicld variations in the
resuits. All tifts where cabling may occur should be approached with caution.
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WIRE ROPE CABLING BANDS

SYSTEM STABLE BELOW, UNSTABLE ABOVE. UNCERTAIN WITHIN BAND

200 - . , I
| | | | | | a5x7
" ! t | . Rot.Hes.
L/S = LENGTH OF FALL {FT)/AVERAGE ROPE {Category 1)
180 ——— SPACING (FT) —
Did = AVERAGE PITCH DiA. (IN) / NOMINAL ROPE
] DiA. {iN)
160 4—— For2-Partreeving, S = Average D
For3-Partreeving, S = 2/3of2-Pan
- For 4-Part reeving, S = Diaggnal Distance
of Rope Parts 19x7
140~} For5-Partreeving, S = 4/5of 4-Part 19x19
Rot.Res.
(Category 2
120
Bx 19 Class
_ Rot. Res.
E {Categroy 3
=
e 100
9 6x19 Class.
80
60
_._I
40
20
0
. a 3 s] 9 12 15 18 21 24 27 30
D/d RATEO
Figure £t
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The following steps tend to reduce cabling:

Reduce wire rope length. Longer wire rope lengths cause more rota-
tion, due to unlaying, than shorter wire rope lengths.

Replace fiber core wire rope with an TWRC wire rope. Fiber core wire
ropes have a higher torque factor than IWRC wire ropes.

Eliminate odd-part reeving. Even number of parts is more stable than odd.
In instaliations where the wire rope dead end is on the load block, re-
recve to the next higher numbes of parts, and dead end the wire rope on
the fixed block.

While maintaining the same design factor, use a smaller size wire rope.
Increase the spread between the wire rope falls. Use either larger
sheaves, or dead end the wire rope away from the wire rope falls

(check the integrity of the structure).

Restrain the load block with a tag line.
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COMPONENT INTERNATIONAL uUs.
SYMBO1. SYMBOL

STRANI: :

Triangular ¢ Flattened) A% Flatiened

Owval Q Oval

Compacted K Compacted

Flat or Ribbon P Ribban

Comypacted Rope K Swaged

STRAND CONSTRUCTION:

Seale S 8

Warrington W W

Filler Wire F W

{Exampie Compound Construction}

Warnington Seale WS WS

Seale Wanington Seale SWS SWS§

Fitler Seale ES FWS

ROPE CORE:

Fiber Core CF FC

Nararal Fiber CFN HIFC or YEC

Synthetic Fiber CF3 PFC or PPC

Independent Wire Rope CWR IWRC

Plastic Coated CWREC
Plastic Filled CWREF

WIRE FINISH:

Bright {Carbon Steel) B Bright

Zing Coated G Galvanized

LAY TYPE AND DIRECTION:

Right Lay 2 RL

Left Lay S LL

Left Regufar z8 LRL

L aft Lang 55 LLL

Right Regular sZ RRL

Right Lang 7L RLI1.

Alternate A ALTERNATE LAY

PREFORMATION:

Preformed PRE Preformed

Non-Preformed NON-PRE Noa-Preformed

Reference 150 3508
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FROM MULTIPLY BY — = TO

TO == DIVIDE BY ———— FROM
inches 2540 millimeters
feet 3048 meters
yards 9144 meters
acres 43,560 square feet
atmospheres 76 cm of mercury
atmospheres 29.92 in. of mercury
atmospheres 10,332 kg/sq. meter
atmospheres 14.70 Ibs./5q. in,
BTU 77797 foot-lbs.
calories {(large} 426.85 kilogram-meters
circular mils 7854 square mils
celcius (C*x9/5)+ 32 fahrenheit
miles(statute) 1.609 kilometers
cubic inches 16.39 cubic centimeters
cubic inches 5787 x 10 cubic feat
cubic inches 1.639x 107 cubic meters
cubic inches 2.143x 107 cubic yards
cubic inches 4329x 107 gatfons
dynes 7233x 107 poundals
ergs 9475 x 1077 btu
ergs 7.3756 x 107 foot-Ibs
ergs 2390 % 107 gram calorie
ergs 2778 x 107° watthour
cubic fcet 02832 cubic meters
cubic yards 7646 cubic meters
grams U80.665 dynes
grams 15432 grains
grams 07093 poundals
grams 2.205 x 107 pounds
grams/cm 5.600 x 10 1bs/in
egrams/cu cm 03613 lhs/eu in
grams/sg cm 20481 Ibsfsq ft
grams/sq m 00328 ozsisq ft
horsepower 42.40 btu/min
horsepower 33,000 ft-1bs/min
horsepower 10.68 kg calories/min
inches 2.540 ceptinteters
inches 8.333x 107 feet
inches 1578 x 107 miles
inches 2778 x 107 yards
kilometers 62137 miles
kilowatt-hrs 3413 btu
kilowatt-hrs 2.656 x 10° ft-Ibs
kitowatt-hrs 1.34¢ horsepower-hrs
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MULTIPLY BY —-————» TO

FROM
TO = DIVIDE BY

kilowatt-hrs 3.6x30°
kilowat-hrs 860
kilowart-brs 3672 % 10°
kilograms force 2.2046
kilograms force 9.8066
kilograms/m 6720
kilograms/sq mm 1422.33
kilonewton 2248
liters t0°
liters 61.02
liters t0”

titers 1308 x 107
liters 2.1134
meters 3937
meters 6.214 % 107
meters 1.094
meters/imin 1.667
meters/min 0.06
meters/min 03728
miles {nrautical} 6080.2
miles {nautical) 1516
miles (statute} 5280
miles {statule} 1760
miles/hr 88
miles/hr 1.467
miles/hr 08684
Newton/sq mm 102
ozs/sq ft 304.88
poundais 0.03108
pound force 4.448
pound force 0044438
pound force 4536
pound force/sq in 7030 x 107
pound/ft 1.4881
short tons 8.8970
short tons 5072
long tous 9.964
long tons 1.016
pounds/foot 14.59
pounds/foot 1488
pounds/sq. inch 0007031
pounds/sqg. inch 006395
short tons/sq. inch 1.406
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FROM

joules
kilogram-calories
kilogram-meters
peounds force
Newtons/sq mm
lbs/ft

1b force/sq in

Ib force

cubic cm

cubic inches
cubic meters
cubic yards
points (liquid)
inches

miles

vards

cm/sec
Litometers/hr
miles/hr

fect

miles {stafute)
feet

yards

f/min

fifsec

knots

kg force/sq mm
grams/sq m
pounds (wt)
newton
kilonewton
kilogram force
kg force/sq mm
kg/m

kilonewion (KN)
metric tons
kilonewion (KN}
metric tons
newton/meter
kilograms/meter
kilograms/sq. mm
newtons/sq. mm
kilograms/ sq mm
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FROM MULTIPLY BY ——— TO

TO = DIVIDE BY ———— FROM
sq in 1273 x 10° circular mils
sq in 6452 sq cm
sq in 6.944 x 107 sq ft
sq in 10t sq rils
sq in 7716 % 107 sq yards
sq meters 10.7639 sq ft
sq miles 2.590 sq km
short tons/sq. inch 13,79 newtons/sq. mm
tonnes 1.1023 tons (2000 ibs.}
long tons/sq. inch 1.575 kilograms/sq. mm
long tonsfsq. inch 1544 newions/sq, mm
pounds/cu. ft. 1602 kilograms/cu. meter
pounds/eu. ft., 157.1 newions/cl. meter
imperial gatlons 4.546 liters
US galions 3785 liters
watts 05688 btwmin
watts 10’ crgsisec
watts 44,27 ft-Ibs/min
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Warning Label Program for Wire Rope Industry

This program makes available for purchase a method o advise users and

operators of wire rope systems and assembiies that there exist potential dangers
in the use of wire rope.

The program includes a Warning Label {or {ag) for affixing to shipping reeis
and coils, to fabricated wire ropes such as siings, and
to equipment on which wire rope is insialled.

Also offered for purchase is a 4-page brochure. “WIRE RCPE AND WIRE
ROPE SLING SAFETY BULLETIN”, which outlines some of the hazards in the
use of wire rope, and precautions which must be taken by the user to help avoid
injury.

Three types of the Warning Label are availahble: (1) A fiat label, 4" x 615",
printed with a weather-durable ink on TYVEK piastic impregnated paper stock
that may be glued or stapied to wood reels; (2) An identical label on TYVEK with
metal eyelet that may be attached to coils of wire rope and wire rope slings; {3}
An identical labei printed on white MYLAR, with contact adhesive backing, for
affixing to metal reeis, wire rope-using equipment and
to smooth, hard surfaces.

These materials are being oifered at the cost of devetoping and printing,
plus a shipping and handiing charge. Distribution is by a private order fuifili-
ment contractor.

Contact the WRTB fulfiliment center at 1-888-289-9782,
or Fax 1-816-232-8538 tor ordering information.
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Wire Rope WIL
improperly maintained or abused.
Wire rope faifure may cause serious injury or death!
Protect yourself and others:
o ALWAYS INSPECT wire rope for WEAR, DAMAGE or ABUSE
BEFORE USE.
» NEVER USE wire rope that is WORN-QUT, DAMAGED or
ABUSED,
+ NEVER OVERLOAD a wire rope.
» INFORM YOURSELF: Read and understand manufacturer’s
literature or “Wire Rope and Wire Rope Sling Safety Bulletin™.*

« REFER TQ APPLICABLE CODES, STANDARDS and
REGULATIONS for INSPECTION REQUIREMENTS and

REMOVAL CRITERIA.*
* For additionat information or the BULLETIN, ask your employer
or wire rope supplier.
® 1993, Wire Rope Technical Board Form Mo, 193

WIRE ROPE AND WIRE ROPE SLING
SAFETY BULLETIN

Wire Rope Technical Board
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Some Things Every User Should
Know About Use and Care of

The foliowing information is NOT a complete discussion of wire rope or wire rope slings.

WHAT FOLLOWS IS A BRIEF QOUTLINE OF THE BASIC INFORMATION
REQUIRED TO SAFELY USE WIRE ROPE AND WIRE ROPE SLINGS.

Wire rope WiLL FAIL IF WORN OUT, OVER-
LOADED, MISUSED, DAMAGED or IMPROPERLY
MAINTAINED,

In service. wirc rope loses strength and work capability,
Abuse and misuse increase the rate of loss,

The NOMINAL STRENGTH, sometimes called CATA-
LOG strength, of a wire rope applies ONLY (0 a NEW,
UNUSED rope.

The Neminal Strength of a wire rope SHOULD BE
CONSIDERED the straight line pul! which will ACTU-
ALLY BREAK a new, UNUSED rope. The Nominai
Strength of a wire rope should NEVER BE USED AS
ITS WORKING LOAD,

To determine the working load of a wire rope, the NOMI-
NAL strength MUST BE REDUCED by a DESIGN
FACTOR {formerly called a Safety Factor). The Design
Factor will vary depending upon the type of machine and
installation, and the work performed. YOU must deter-
mine the applicable Design Factor for your use.

For example, a Design Factor of 5" means that the
Noniipal Strength of the wire rope must be DIVIDED BY
FIVE to deterniine the maximum load that can be applied
t0 the rope system.

Design Factors have been established by OSHA, by
ANSI. by ASME and simitar government and industrial
organizations.

No wire rope or wire rope sling should ever be insiatled
or used without full knowiedge and consideration of the
Design Factor for the application.

WIRLE ROPES WEAR OUT. The strength of a wire rope
begins to decrease when the vope is put in use, and con-
linues to decrcase with each use,

NEVER OVERLOAD A WIRE ROPE, This means
NEVER USE the rope where the joad applied to it is
greater than the working foad determined by dividing the
Nominal Strength of the rope hy the appropriate Design
Factor.

NEVER “SHOCK LOAD"™ a wire rope. A sudden appli-
cation of force or load can cause both visible external
damage and intermna} damage. There is no practical way to
estimate the force applied by shock loading a rope. The
sudden retease of a load can also damage a wire rope,

10.

Lubricant is apphcd to the wires and sirands of a wire:
rope when it is manufactured. This lubricant is depleted
when the rope is in service and should be replaced peri-
odically.

Reguiar, periodic INSPECTIONS of the wire rope, and
keeping of PERMANENT RECORDS SIGNED BY A
QUALIFIED PERSON, are REQUIRED BY OSHA
FOR ALMOST EVERY WIRE ROPE INSTALLA-
TION. The
purpose of inspection is to determine whether or not a
wire rope or wire rope sling may continue to be safely
used on that application. Inspection criteria, iacluding
number and jocation of broken wires, wear and elonga-
tion, have been established by O5HA, ANSI, ASME and
similar organizations.

iF IN DOUBT, REPLACE THE ROPE.

An inspection should include verification that none of the
specified removal criteria for this usage are met by
checking for such things as:

Surtace wear: Normal and unusuat.
Bioken wires: Number and location.
Reduction in diameter.

Rope stretch {elongation}.

Integrity of end attachments.

In addition, an inspection should include the condition of

1L

12,

13.

sheaves, drums and other apparatus with which the rope
makes contact,

When a wire rope has been removed from service because it
is no Ionger suitable for use, IT MUST NOT BE RE-USED
ON ANOTHER APPLICATION.

Every wire rope user shouid be aware of the fact that each
type of fitting attached to a wire rope has a specific efficien-
cy rating which can reduce the working !oad of the rope
assemnbly or rope systemn. and this must be given due consid-
eration is delermining the capacity of a wire rope system,

Some conditions that can lead to problems in a wire rope
system inchude:

*  Sheaves that are tog small, wom or comugated
cause damage to a wire yope.

®  Broken wires mean a foss of strength.

*  Kinks permanently damage a wire rope and must
be avoided,

*  Wire ropes are damaged by knots, and wire ropes
with knots must never be used.

*  Environmental factors such as coiresive conditions
and heat can damage a wire rope.

*  Lack of lubrication can significantly shorten the
useful serviee life of a wire rope.

*  Contact with electrical wires and the resulting
arcing will damage a wire rope.



Wire Rope and Wire Rope Slings

g

VERTICAL

Every Lift Uses 1 of 3 Basic Hitches

VERTICAL, or straight, attachment js
simply using a sling to connect a lifting hook
or other device 1o a Joad. Full rated load of
the sling may be used, but never exceeded. A
tagline should be used on such a lift to pre-
vent rolation which can damage thesling. A
sling with a hand-tucked splice can unlay
and fail if the sling is allowed to rotate.

CHOKER hitches reduce lifting eapability
of a sling. since this method of rigging

affects the ability of the wire rope compo-
nents 1o adjust during the lift, places angu-
jar loading on the body of the sling, and
creates a small diameter bend in the sling
body at the choke poist.

BASKET hitches distribute a load equally
between the two legs of a sling. within limi-
tations imposed by the angles at which legs
are rigged to the load. (See discussion of
sling angles below.)

Basic Factors Concerning Use of Wire Rope Slings

. RATED L.OAD (Rated Capacity} of a wire rope sling is
based upon the Nominal, or Catalog, Strength of the wire
rope used in the siing, AND FACTORS which affcct the
overall strength of the sling. These factors include ATTACH-
MENT or SPLICING EFFICIENCY, the number of parts of
rope in the sling, type of hitch (e.g., straight pull, choker
hitch, basket hitch), DIAMETER AROUND WHICH THE
BODY OF THE SLING IS BENT, and the diameter of pin
{or hook) over which the eye of the sling is rigged.

« RATED LOAD of a sling is different for each of the three
basic methods of rigging (See graphic above.}. These rated
loads are availsble from vour wire rope sling supplier and
may be indicated on the tag attached to the sking at the time it
is fabricated (if requested by the nser),

. WARNING: A hand-tucked eye splice can unizy {unravei)
and fail if the sling is allowed to rotate during use.

. NEVER “SHOCK LOAD™ A SLING. There is no practical
way to estimate the actual force applied by shock loading.
The rated load of a wire rope sling can easily be exceeded by
a sudden application of force, and damage can occur to the
sling. The sudden release of a load can also damage a sling.

. The BODY of a wire rope sling should be PROTECTED
with corner protectors, blocking or padding against damage
by sharp edges or comers of a load being lifted. Sharp bends

that distort the sling body damage the wire rope and reduce
its strength,

. ANY ANGLE other than vertical at which a sling is ripged

increases the loading on the sling.

. A sling should be given a VISUAL INSPECTION BEFORE

EACH LIFT OR USAGE to determine if it is capable of safe-
ly making the intended ift.

An inspection should include looking for such things as:
» Broken wires.

s Kinks or distortions of the sling body.

* Condition of eyes and splices, and any attached hardware.
» Reduction in diameter of the rope.

* Any damage.

s Corrosion,

. Whenever a sling is found to be deficient, the eyes must be

cut, or other end attachments oy fittings removed to prevent
further use, and the sling body discarded.

. A SLING EYE should never be used over 2 hook or pin with

a body diameter larger than the natural width of the eye.
NEVER FORCE AN EYE ONTO A HOOK. The eve should
always be used on 2 hook or pin with AT LEAST THE
IHAMETER OF THE ROPE.

000
L85

500 1LB3.

é& Sling Angles Affect the Load
y On the Legs of a Sling

SLING ANGLE {aiso calied Angle of Loading)
is the angle measured between a horizontal line
and the sling leg or body. This angle is very
important and can have a drasnatic effect on the
rated load of the sling. As ilfustrated here, when
this angie DECREASES, the LOAD ON EACH
LEG INCREASES. This principie applies
whether one sling is used with legs at an angle
in a basket hiich, or for muiti-leg bridle slings.
Horizonta! sling angies of LESS THAN 30
DEGREES SHALL NOT BE USER




A Wire Rope Is a “Machine”
With Many Moving Parts

A wire rope ts a machine, by dictionary
definition: "An assemnblage of parls.. that
transmit forces, motion. and energy one 1o
another in sonie predetermined manner
and o some desired end.”

A typica! wire rope may contain dozens —
even hundreds — of imdividua!l wires which
arc formed and fabricated to operate a close
hearing tolerances one fo another. When 2
wire rope bends, each of its many wires
slides und adjusts in the bend to accommo-
date the difference in length between the
instde and the outside of the bend. The
sharper the bend, the greater the movement.

Every wire rope has three basic compo-
nents: €1) The wires which form the
strands and colleciively provide rope
strength; (2} The strands, which wre laid

helically around the core: aand, (3) The
core, which forms a foundation for the
strands. The core may be either a fiber
rope, an fndependent Wire Rope Core
(TWRC). which is actually a smaller wire
rope, of a strand similar to the outer strands
of the rope; only an IWRC or strand core
contributes strength to the rope; and an
IWRC normatty provides only 7 /2% of the
wire rope’s Nominat Strength.

The greatest differences in wire ropes are
found in the strands, which may vary
widely in the pattem and number of wires
which are laid together.

The wires of a rope may be made of various
metals, including steel, fron. stainless steei,
monel, and bronze. The material of which
the wires arc made is the primary dewermi-
nant of rope strength. By far the most widely
used metal is high-carbon sieel.

Carbon steel wire ropes come in various
Grades. The term “Grade™ is used to desig-
naie the Nominal Strength of the wire
tope. The most common rope Grades are
Truction Sieel (TS), Plow Steel (PS),
Improved Plow Stieel {IPS), Extra
Improved Plow Steel {EIPS), and Extra
Exta improved Plow Sieel (EEIPS).

CORE

WIRE

{’ CENTER
WIRE
!

{ = WIAE ROPE

One cannot determine the Grade of a wire
rope by its feel or appearance. To properly
evaluate a rope system you must obtain the
Grade from your empioyer or wire rope
supplier.

This publication was produced by the Wire Rope Technical Board,
the technical information organization of the United States wire rope industry.

€ 1993, WRTE Ali rights reserved.

For further information, contact: wrib@usanet

Form 293

Printed in US A
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Wire Rope Inspection Form

Date - Inspector’s Signature
Description of this installatiori/usage

Rope Description Date Installed

Manufacturer’s ldentification / Reel No

Location Measured MNo. of Broken Wires | Measured Comments
on Rope Biameter int in 1 strand Lay
Rope Lay | of 1 Lay Length

End Attachment No. 1. Condition and Comment

End Attachment No. 2;: Candition and Comment

Brum Condition and Comment

Sheaves Condition and Comment

Wire Rope Technical Board Wire Pape Users Manual, Fourth Edition
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OUTLINE OF OPERATION

SYSTEM COMPONENTS

e MicroGuard® Display Unit

e MicroGuard® Computer Unit

e Pressure Transducers

e Extension Reel with length and angle sensors
e Anti 2-Block (ATB) switches

e Cables

¢ Installation/Operator Manuals

The MicroGuard® TEREX RCI 510 System is intended
to aid the crane operator by continuously monitoring
the load and warning of an approach to an overload
or Two-Block condition. Crane functions are
monitored by means of high accuracy sensors. The
system continuously compares the load suspended
below the boom head with the crane capacity chart
stored in the computer memory. At approach to
overload, the system warns by means of audible and
visual alarms. The system can be configured to cause
function kick-out by sending a signal to function
disconnect solenoids.

DISPLAY

The operator is provided with a continuous display of:
e Rated Load

e Actual Load

e Bar Graph showing Percentage of Rated Load

e Radius of the Load

e Boom Angle

e Main Boom Length

e  Working Area

e Crane Configuration

On-screen messages provide the operator with visual

warnings of conditions that occur during operation of
the system.

BOOM ANGLE SENSOR

Boom angle is measured by means of a high-
accuracy potentiometer/pendulum assembly that is
damped to prevent overswing. It provides a voltage

proportional to boom angle. The boom angle sensor is

mounted inside the cable extension reel assembly.

EXTENSION SENSOR

The extension sensor provides an increasing voltage
proportional to the extension of the boom. A cable
attached to the boom head provides a low current
electrical path for the A2B signal

PRESSURE TRANSDUCERS

Two pressure transducers measure the pressure in
the boom hoist cylinder. The resultant Total Moment
signal is processed to provide a continuous display of
the load suspended below the point of lift.

ANTI TWO BLOCK (A2B)

A switch monitors the approach of the hookblock or
overhaul ball to the boom head. The switch is held in
the normal position until the hookblock or overhaul
ball raises a weight that is mounted around the hoist
rope. When the weight is raised, it causes the switch
to operate. The resultant signal is sent to the
computer via the extension reel causing the A2B
alarm to operate and function kick-out to occur.

FUNCTION KICK-OUT

Electrically operated solenoids disconnect the control
lever functions for boom hoist lower, telescope out,
and winch up whenever an overload or an A2B
condition occurs.

OPERATOR SETTABLE ALARMS

These alarms, when properly set by the operator,
define the operating range. This is achieved by
means of minimum and maximum angle, maximum
height, and/or maximum length. These alarms can be
programmed for each job site and allow the operator
to work in a defined area.

AREA ALARM

When set, this alarm permits the operator to define
the operating zone by only two set points. The use

of this method of setting results in a greatly enhanced
working area, and also clearly defines the

operating zone.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705
TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL

PN W450250 Rev A 06/01/00
TEL:(714) 259-9702 FAX:(714) 259-7626
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THE PICTOGRAPH

MANUAL SECTION
/ BOOM MODE STOWED JIB WINCH

JIBS
COUNTERWEIGHT
AUX HEAD
B
POINT OF LIFT TIRES

OUTRIGGERS

The PICTOGRAPH gives a pictorial representation of the current setup of the system. It does this by means of light
emitting diodes (LEDs). Each shaded area contains a group of one or more LEDs and a push button that is pressed
to change the setup selection. In the groups with more than one choice or option, LED’s illuminate one at a time to
indicate the selection. The groups are shown below.

OUTRIGGERS - contain 3 LEDs. These indicate the STOWED JIB - contains 1 LED. This will be

selection of either full outriggers, intermediate, or illuminated when the jib is stowed on the boom.

retracted outriggers. . i
MANUAL SECTION - contains 1 LED. Itis

TIRES - contain 1 LED. When operation on tires is active on cranes that have pinned extensions or
selected, the outrigger LED will turn off and the tire active tip boom options.

LED will illuminate. . L
JIBS - contain 6 LEDs. These indicate the length

COUNTERWEIGHT - contains 1 LED. It is only active and offset of the jib in use.

on cranes that have counterweight options. . . .
AUX HEAD - contains 1 LED that illuminates

WINCH - contains 2 LEDs. These indicate the when the AUX HEAD is fitted.

selection of FRONT or REAR winch. . )
POINT OF LIFT - contains 3 LEDs. One will

illuminate to show the point of lift.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705 PN W450250 Rev A 06/01/00

TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL TEL:(714) 259-9702 FAX:(714) 259-7626
5 of 35



GREER COMPANY

Crare yy/;lwm

WHAT DOES IT TELL YOU?
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= 26.4
I
g > VAN J
4 )
ORs Full 9.7K1lb Ctwt 3600
ERECTED 60' TELEJIB 170 AUXHD ON A
4 PICK FROM MAIN BOOM FRONT WINCH
\ / J

1. The INFORMATION SCREEN contains 5.
details of the currently selected
configuration.

2. PARTS-OF-LINE displays the parts of line
currently selected. 6.

3. The OPERATOR ALARM lamp illuminates
when operator alarms have been set.

4. The PRE-ALARM (AMBER) indicator
illuminates at a preset value of 90% of
Rated Capacity and provides a visual
indication of approach to overload.

The OVERLOAD INDICATOR (RED)
illuminates at a preset value of 100% of
Rated Capacity and provides a visual
indication of Maximum Allowed Load.

The ANTI TWO-BLOCK lamp illuminates
when the A2B limit switch detects approach
to a Two-Block condition.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705 PN W450250 Rev A 06/01/00
TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL TEL:(714) 259-9702 FAX:(714) 259-7626
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WHAT DOES IT TELL YOU?

B ORs Full 9.7K1lb Ctwt 3600 )
ERECTED 6Qf' TELEJIB 170 AUXHD ON A
an PICK FROM JMAIN BOOM FRONT WINCH

3 0

7. The BAR GRAPH indicates the ACTUAL
LOAD as a PERCENTAGE OF RATED

11. The LENGTH display shows the length of
the main boom from the boom foot pin to the

CAPACITY. sheave pin of the main boom head
8. The ACTUAL LOAD display shows total machinery.
load, including load, slings, etc. suspended 12. The ANGLE display indicates, in degrees,
below the lifting point. the angle of the main boom relative to
horizontal.

9. The RATED CAPACITY display shows the
RATED CAPACITY of the crane in the
current configuration.

10. The RADIUS display shows radius of the
load. Radius is the horizontal distance from
the centerline of rotation to the centerline of
the lifting point.

PN W450250 Rev A 06/01/00
TEL:(714) 259-9702 FAX:(714) 259-7626

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705

TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL
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WHAT MUST YOU TELL IT?

g i
O 3
o I 123500
g
= =
= 12,300]
§ K
4 \
m ORs Full 9.7K1lb Cgwt 3600 o
ERECTED 60' TELEJIB 174 ANXHD ON ﬁ
4 PICK FROM MAIN BOOM FRONT\WINCH
o \ J
13. The number of PARTS-OF-LINE. 19. Indicates which WINCH will be used for the

14. POINT OF LIFT, e.g. main boom, auxiliary pick.

head or jib. 20. Indicates which COUNTERWEIGHT is fitted

15. AUXILIARY HEAD ON or OFF the crane. (if applicable).

21. TIRES creep, static, 2 1/2 MPH, and

16. Indicates JIB configuration in use.
RIGGING/TRAVEL mode.

17. MANUAL SECTION or ACTIVE TIP

extended (if applicable), 22. OUTRIGGERS full extension, mid

extension, or retracted.
18. JIB STOWED ON BOOM.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705 PN W450250 Rev A 06/01/00

TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL TEL:(714) 259-9702 FAX:(714) 259-7626
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Immediately following electrical power up or following operation of the TEST switch (item 26), the system
executes a self-test that last for 8 seconds. During this time, the numerical display segments and

bar graph segments are all turned on, the audible alarm will sound, and alarm indicator lights are
illuminated.

The information display shows the crane model and rating chart number.
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Immediately following power up self-test, the display indications will show as above. During this time,
crane motions are disabled by the system function kickout. Operation of the bottom right information
display push button (item 27) will acknowledge the information display message and allow the system to
start normal operation.
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Immediately following self-test and the start up screen, the information display will display a 2 second

reminder of the brightness and contrast control functions.

Push buttons to the left of the information display (item 25) allow the brightness of all LED’s on the display
panel to be adjusted up or down at any time during operation of the system unless operator alarms are

being set.

Push buttons to the right of the information display (item 27) allow the contrast of the information display
to be adjusted up or down at any time during operation of the system unless operator alarms

are being set.

During adjustment of the contrast or brightness, the information window will automatically display the
reminder window shown.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705
TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL

11 of 35

PN W450250 Rev A 06/01/00
TEL:(714) 259-9702 FAX:(714) 259-7626



GREER COMPANY

Crare yyx;lwm
SYSTEM SETUP

o i
- 23500 448
' _ olon ot
= Z)
= 12,300 264
]
L | >
e N
B4 =
9,7001b Counterweight A
V=S 12,0001b Counterweight
e /
COUNTERWEIGHT
IF THE COUNTERWEIGHT PUSH BUTTON IS e The available counterweight options will be
PRESSED ON A CRANE THAT DOES NOT displayed in the information screen (1). There
HAVE COUNTERWEIGHT OPTIONS, THE can be four options displayed at a time, one next
MESSAGE “NO OTHER COUNTERWEIGHT to each selection key.

OPTIONS” WILL APPEAR IN THE
INFORMATION DISPLAY. REFER TO YOUR
CRANE RATING MANUAL FOR DETAILS OF
THE OPTIONS ON YOUR CRANE

» If the required option is visible,
select the option by pressing the
button next to it.

» If more than 4 options are available,
a second selection screen can be
viewed by pressing the button next
to the "next" label.

On cranes that have counterweight options the
operator must tell the MicroGuard® System
which counterweight is currently fitted. If there

are no options, continue on to selection of
outriggers. » If only a single option is available, it

. _ ) will automatically be selected.
Start the choice by pressing the counterweight

push button (item 20).
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OUTRIGGERS
e The operator must tell the system which e The outrigger selection will automatically
outrigger position is in use. move on to the next selection.

EXAMPLE:

From fully extended to half extended, or
from half-extended to fully retracted and
then back to fully extended with each push
of the button. If no other selections are
available, the message "No other chassis
options" will appear on the information
screen (item 1).

e Start the choice by pressing the outrigger
push button (item 22).
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TIRES/RIGGING TRAVEL

There can be four options displayed at a

IF THE TIRE PUSH BUTTON IS PRESSED ON . )
time, one next to each selection key.

A CRANE THAT DOES NOT HAVE TIRE

OPTIONS THE MESSAGE “NO OTHER TIRE » If the required option is visible,
OPTIONS” WILL APPEAR IN THE select the option by pressing the
INFORMATION DISPLAY. REFER TO YOUR button next to it.

CRANE RATING MANUAL FOR DETAILS OF

» If more than 4 options are available,
THE OPTIONS ON YOUR CRANE.

a second selection screen can be

e On cranes that have more than one tire viewed by pressing the button next
option, e.g. static, creep etc., the operator to the "next" label.
must select the tire configuration that > If only a single option is available, it

corresponds to the tire chart to be used. will automatically be selected.

e Start the choice by pressing the tire push
button (item 21).

¢ RIGGING/TRAVEL MODE is selected when
the crane is in the rigging process or is a

e The available tire selection options will be rough terrain crane traveling between jobs.
displayed in the information screen (item 1).

DO NOT PERFORM CRANE LIFTING OPERATIONS WHILE
WARNING THE RIGGING/TRAVEL MODE IS SELECTED.

ALL CRANE CONTROLS REMAIN ACTIVE WHILE THE
RIGGING/TRAVEL MODE IS SELECTED.
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STOWED JIBS
IF THE STOWED JIB PUSH BUTTON IS e The available stowed jib options will be
PRESSED ON A CRANE THAT DOES NOT displayed in the information screen (1).
HAVE JIB OPTIONS, THE MESSAGE “NO There can be four options displayed at a

OTHER STOWED OPTIONS” WILL APPEAR time, one next to each selection key.
IN THE INFORMATION DISPLAY. REFER TO
YOUR CRANE RATING MANUAL FOR
DETAILS OF THE OPTIONS ON YOUR
CRANE.

» If the required option is visible,
select the option by pressing the
button next to it.

» If more than 4 options are available,
a second selection screen can be
viewed by pressing the button next
to the "next" label.

¢ On cranes that have more than one jib
option (fixed, offset, or telejib etc.), the
operator must select the jib to be used.

e Start the choice by pressing the stowed jib

) » If only a single option is available, it
push button (item 18).

will automatically be selected.
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ERECTED JIBS

There can be four options displayed at a time,
one next to each selection key.

IF THE ERECTED JIB PUSH BUTTON IS
PRESSED ON A CRANE THAT DOES NOT
HAVE JIB OPTIONS, THE MESSAGE “NO
OTHER JIB OPTIONS” WILL APPEAR IN THE
INFORMATION DISPLAY. REFER TO YOUR
CRANE RATING MANUAL FOR DETAILS OF
THE OPTIONS ON YOUR CRANE.

e To erect a JIB, it must first have been
selected and stowed as detailed on the
previous page.

e Start the choice by pressing the erected jib
push button (item 16).

¢ The available erected jib options will be

displayed in the information screen (item 1).

>

If the required option is visible,
select the option by pressing the
button next to it.

If more than 4 options are available,
a second selection screen can be
viewed by pressing the button next
to the "next" label.

If only a single option is available, it
will automatically be selected.
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AUXILIARY HEAD

IF THE AUXILIARY HEAD PUSH BUTTON IS
PRESSED ON A CRANE THAT DOES NOT
HAVE AN AUXILIARY HEAD, THE MESSAGE
“NO OTHER AUXILIARY HEAD OPTIONS"
WILL APPEAR IN THE INFORMATION
SCREEN (ITEM 1).

An auxiliary head fitted on a crane must be
included in the crane setup.

To set up the crane with an auxiliary head, press
the auxiliary head push button, (item 15).

This will toggle the auxiliary head on and off
each time the button is pressed.
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CHOOSING THE WINCH

For cranes with two winches, always select the winch to be used for the lift before selecting the point of lift
and parts of line. The system stores point of lift and parts of line selections for each winch.

e Choose the winch to be used by pressing This toggles between the two available
the winch push button (item 19). winches each time the button is pressed.

If no other winch is available, the message
"No other winch options” will appear for
three seconds on the information screen

(item 1).
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CHOOSING THE POINT OF LIFT

Before choosing the point of lift, check that the correct winch has been selected.
Always check the point of lift selection following selection of the winch.

e Choose the point of lift to be either from the » If an option is not available, it will be
main boom, auxiliary head, or jib by pressing skipped over.
the point of lift push button (item 14).
This action moves the selected lifting point
to the next available lifting point, i.e. from jib
to aux head, from aux head to main boom,
and from main boom back to jib again.

» If no other pick point options are
available, the message "No other pick
point options" will be displayed on the
information screen (item 1).
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SETTING THE PARTS-OF-LINE

Always check and select parts-of-line following selection of the winch and point of lift.

e Setthe PARTS-OF-LINE for the currently e When another winch is selected, it may be
selected winch by pressing the UP or necessary to reset the parts-of-line for the
DOWN arrow, as appropriate. (item 13). other winch.

e The number of parts-of-line will appear in e  When the number of parts in the parts-of-
the parts-of-line display (item 13). line on the crane is changed, it will be

necessary to reset the parts-of-line on the
display.
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NOTES

The system has the capability of remembering all of the configuration data

previously set. After removing power to the system and then powering up again,

the settings remain intact until reset by the operator.

After the configuration has been set, the operation of the System
depends only upon setting which winch is in use. Changing the winch
will automatically change the lifting point and the parts-of-line to the
values previously set for the selected winch. Always check the point of
lift and parts-of-line following selection of the winch.
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PUSH BUTTON TO CANCEL AUDIBLE ALARM

The cancel alarm push button (item 23) is
used to silence the audible alarm. Pressing this
button once will cancel an audible alarm that
has occurred as a result of an:

Overload

A2B Alarm
Operator Settable Alarm

The audible alarm remains canceled until the
condition that caused the alarm has been
removed. See page 23.

EXAMPLES:

AFTER CANCELING AN AUDIBLE ALARM:

° If the audible alarm sounded because of an
overload condition, the alarm will remain
canceled until the condition is corrected.

) If another alarm condition occurs that
normally causes an alarm to sound (such
as A2B) or if a previous condition

(such as overload) is removed and then
recurs, the new alarm condition will cause
the audible alarm to sound again.

The CANCEL ALARM push button is also used
to reset the function kick-out relay when it is
necessary to bypass the function disconnects.
Examples of when it may be necessary to
override a function disconnect condition are:

If the boom hoist cylinder is fully extended, the
pressure in it will rise. This will be seen by the
system as an overload and will not allow the
operator to boom down. Using the bypass is
necessary in this situation to move away from
the fully extended boom hoist cylinder position.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705

TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL
22 of 35

PN W450250 Rev A 06/01/00
TEL:(714) 259-9702 FAX:(714) 259-7626




GREER COMPANY

Crare yylewm

CANCEL AUDIBLE ALARM continuen

Y4

AYd ™
i ag
O
o 1423500
g
= VB
= 12,300
I
< alD]4 )
J
B©® ORs Full 9.7K1lb Ctwt 3600 S
ERECTED 60' TELEJIB 170 AUXHD ON A
& PICK FROM MAIN BOOM FRONT WINCH
J

RESET FUNCTION KICK-OUT

When the crane is to be rigged, it is often
necessary to put the boom in a position that
could cause function kick-out. Using the bypass
is necessary in this situation.

Press and release and then press and hold
the CANCEL ALARM push button (item 23)
for approximately 5 seconds to reset the
relay. At this time a second beep is heard
confirming the bypass. When the condition
that caused the alarm is no longer present,
the function disconnect relay will reset to the
normal condition. Should a different alarm
condition occur while the relay is over-
ridden, the new alarm condition will cause
the controls to disconnect again.

WARNING

WHEN THE FUNCTION DISCONNECT RELAY
IS RESET BY MEANS OF THE CANCEL
ALARM PUSH BUTTON, THERE IS NO
LONGER PROTECTION AGAINST THE
CONDITION THAT CAUSED THE FUNCTION

KICK-OUT.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705
TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL

23 0of 35

PN W450250 Rev A 06/01/00
TEL:(714) 259-9702 FAX:(714) 259-7626



GREER COMPANY

Crare yy/;lwm

OPERATOR SETTABLE ALARMS

' \ Ve \
% o
o 23500 448
I ANV
= VAN 62.7
= 7)
= 12,300 26.4
N |< : > VAN J
p N
m MIN ANGLE OFF MAX ANGLE OFF s?T
0
=50 MAX LENGTH OFF MAX HEIGHT OFF \
J

6

o

ACCESSING THE OPERATOR ALARMS

To access the Operator Alarms from the main
working screen, press the operator alarms push
button (item 24). The Information Screen will
then show the current status of the alarms.

The four operator alarms are shown below
followed by the number identity of the push
button that controls each alarm. These buttons
are called out in the illustration above.

Minimum Boom Angle (item 28)
Maximum Boom Angle (item 29)
Maximum Boom Length (item 25)

Maximum Tip Height (item 27)

Each push button operates as a toggle switch
turning the alarm "ON" or "OFF."

To activate or deactivate an alarm:

e If the alarm is OFF, press the
appropriate push button to turn the
alarm ON.

e If the alarm is ON, press the
appropriate push button to turn the
alarm OFF.

Refer to page 25 for a discussion on minimum
and maximum boom angles and page 26 for
maximum boom length and maximum tip height.

Return to the main screen by pressing the
operator alarm push button (item 24) two
times.

GREER COMPANY 1918 EAST GLENWOOD PLACE, SANTA ANA, CA 92705 PN W450250 Rev A 06/01/00
TEREX RCI 510 RATED CAPACITY INDICATOR OPERATOR'S MANUAL TEL:(714) 259-9702 FAX:(714) 259-7626

24 of 35



GREER COMPANY

Crare yylewm

OPERATOR SETTABLE ALARMS continuen

(gg) " N N
o 23500 44.8
i [ A
— N/ A\ 62.7
= V)
= 12,300 26.4
L < | | )
Eﬂ: MIN ANGLE 32.0 MAX ANGLE 67.0 SQT
\ /o1
TEST MAX LENGTH OFF MAX HEIGHT OFF/
L \ / y,

28

SETTING MINIMUM BOOM ANGLE ALARM

Move the boom to the desired minimum angle
(in this example 32°).

Press the operator alarm push button (item 24)
to access the operator alarm screen.

Press the push button (item 28) pointing to Min
Angle. In this example the display will read
MIN ANGLE 32°.

The red warning light (item 5) will flash and the
audible alarm will sound whenever the boom
angle is below 32°.

Pressing the MIN ANGLE push button again will

cancel the alarm and the display will read
MIN ANGLE OFF

5 @

SETTING MAXIMUM BOOM ANGLE ALARM

¢ Move the boom to the desired maximum
angle (in this example 67°).

e Press the operator alarm push button (item
24) to access the operator alarm screen.

e Press the push button (item 29) pointing to
Max Angle. In this example the display will
read MAX ANGLE 67°.

¢ The red warning light (item 5) will flash and
the audible alarm will sound whenever the
boom angle is above 67°.
Pressing the MAX ANGLE push button
again will cancel the alarm and the display
will read MAX ANGLE OFF.

PN W450250 Rev A 06/01/00
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SETTING MAXIMUM BOOM LENGTH ALARM

e Move the boom to the desired maximum

length, in this example 58 ft.
e Press the operator alarm push button (item

24) to access the operator alarm screen.

e Press the push button (item 25) pointing to
Max Length. In this example the display will
read MAX LENGTH 58 FT.

e The red warning light (item 5) will flash and
the audible alarm will sound whenever the
boom length exceeds 58 ft.

Pressing the MAX LENGTH push button again

will cancel the alarm and the display will read

MAX LENGTH OFF.

2

SETTING MAXIMUM TIP HEIGHT ALARM

¢ Move the boom to the desired maximum
height, in this example 78 ft.

e Press the operator alarm push button (item

24) to access the operator alarm screen.

Press the push button (item 27) pointing to

Max Height. In this example the display will

read MAX HEIGHT 78 FT.

¢ The red warning light (item 5) will flash and
the audible alarm will sound whenever the
boom tip height exceeds 78 ft.

Pressing the MAX HEIGHT push button again
will cancel the alarm and the display will read
MAX HEIGHT OFF.
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ACCESSING SWING AND
WORK AREA ALARMS

To access the SWING AND WORK AREA
ALARMS from the main working screen, press
the OPERATOR ALARM push button (item 24)
2 times.

The Information Screen will show the current
status of the Swing and Work Area Alarms.

There are 4 separate operator alarms, all
controlled by push buttons (items 25, 27, 28,
and 29). Each one of these push buttons relates
to the alarm to which it points.

Each push button operates as a toggle switch. If
the alarm to be set is OFF, pressing the push
button will turn the alarm ON. If the alarm to be
set is ON pressing the push button will turn the
alarm OFF.

When Operator Alarms are set, the light in the
push button (item 24) will be illuminated.

Return to the main screen by pressing the
OPERATOR ALARM push button (24).
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OPERATOR SETTABLE ALARMS conminueo
SWING ALARMS

These alarms, when set, permit the operator to define a Working Arc and an Exclusion Zone by two set
points. The following diagram illustrates the Working Arc and Exclusion Zone.

WORKING ARC AND EXCLUSION ZONE
Right Swing

A left swing alarm is activated when
swinging to the left.

, WORKING ARC

Left Swing '

A right swing alarm is activated when
swinging to the right

EXCLUSION ZONE

In this example, the working arc is the
smaller piece of the pie.

WORKING ARC AND EXCLUSION ZONE , . ,
A left swing alarm is activated when
/ Left Swing swinging to the left.

, EXCLUSION ZONE

/ A right swing alarm is activated when
Right Swing swinging to the right

, In this example, the working arc is the larger
WORKING ARG " piece of the pie.

WARNING

THE OPERATOR DEFINED SWING ALARM IS A WARNING DEVICE. ALL FUNCTIONS REMAIN OPERA-
TIONAL WHEN ENTERING THE OPERATOR DEFINED EXCLUSION ZONE. IT IS THE RESPONSIBILITY OF
THE OPERATOR TO SET SWING ALARMS THAT ENSURE THAT THE CRANES BOOM, ATTACHMENT,
LOAD, AND RIGGING ETC. MAINTAINS A SAFE WORKING DISTANCE FROM THE OBSTACLE. AVOID POSI-
TIONING THE BOOM, ATTACHMENT, LOAD, AND RIGGING ETC. IN THE EXCLUSION ZONE WHEN MOVING
TO THE LEFT AND RIGHT SWING POINTS. WHEN SELECTING LEFT AND RIGHT SWING POINTS ENSURE
THAT THE LOAD WILL MAINTAIN A SAFE DISTANCE FROM THE OBSTACLE. IF THE CRANE OR OBSTACLE
IS MOVED OR IF A DIFFERENT SIZE LOAD IS LIFTED THE SWING ALARMS MUST BE RESET.
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OPERATOR SETTABLE ALARMS conminueo
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SETTING LEFT SWING ALARM

e Swing the boom to the desired Left Swing
Limit, e.g. 325°.
Press the operator alarm push button (item
24) 2 times to access the swing alarm
screen.

e Press the push button (item 28) pointing to
Left Swing. The information screen (item 1)
will read LEFT SWING 325°.

Both Left and Right Swing Alarms must be set
for the system to operate correctly. The red
warning light (item 5) will flash and the audible
alarm will sound whenever only one of the
left/right swing limits is set.

SETTING RIGHT SWING ALARM

¢ Move the boom to the desired Right Swing
Limit, e.g. 35°.

e Press the Right Swing push button (item
29). The information screen (item 1) will
read RIGHT SWING 35°.

The red warning light (item 5) will flash and the
audible alarm will sound whenever the boom
swings past the preset limits.

Pressing the LEFT SWING and RIGHT SWING
push buttons again will cancel the alarm and the
information screen (item 1) will read:

LEFT SWING OFF RIGHT SWING OFF.
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WORK AREA SELECTION MODE
This alarm, when set, permits the operator to define an Operating Zone by only two set points. The use of

this method results in a greatly enhanced work area and also clearly and simply defines the Exclusion
Zone area. The following diagram illustrates the Operating Zone and the Exclusion Zone.

Operator Area Alarm and Operating Zones

Opekating Zone } Operatingy;Zone
Set Paoint 2 — N :

— \l

Operating Zone
Safe N ,
Working . Set Point 1
Distance ) ~_

EXCLUSION ZONE

Obstadlé )

EXCLUSION ZONE

The operator defined work area alarm, when set, will define an imaginary vertical plane between two set
points to optimize the working area. When passing the plane, the red warning lamp will illuminate, the
audio alarm will sound, and the message “EXCLUSION ZONE" will flash on the display.

WARNING

THE OPERATOR DEFINED WORK AREA ALARM IS A WARNING DEVICE. ALL FUNCTIONS REMAIN OPERATIONAL WHEN
ENTERING THE OPERATOR DEFINED EXCLUSION ZONE. “SAFE WORKING DISTANCE” IS THE TIME IT WOULD TAKE AN
OPERATOR TO REACT TO AN ALARM AND FOR THE CRANE MOTION TO BE HALTED BEFORE ENTERING THE EXCLU-
SION ZONE. IT IS THE RESPONSIBILITY OF THE OPERATOR TO SET POINTS THAT ENSURE THAT THE CRANE BOOM,
ATTACHMENT, LOAD, RIGGING, ETC. MAINTAINS A SAFE WORKING DISTANCE FROM THE OBSTACLE. AVOID
POSITIONING THE BOOM, ATTACHMENT, LOAD, RIGGING, ETC. IN THE EXCLUSION ZONE WHEN MOVING TO SET
POINTS 1 AND 2. WHEN SELECTING SET POINTS 1 AND 2, ENSURE THAT THE LOAD WILL MAINTAIN A SAFE DISTANCE
FROM THE OBSTACLE. IF THE CRANE OR OBSTACLE IS MOVED, OR IF A DIFFERENT SIZE LOAD IS LIFTED, THE WORK
AREA ALARM MUST BE RESET.
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OPERATOR SETTABLE ALARMS conminueo
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WORK AREA SELECTION MODE

e Press the operator alarm push button (item

24) two times to access the Work Area

alarm screen.

SETTING POINTS 1 AND 2

 Move the boom, attachment, load, rigging

etc. to the desired LEFT SET POINT.

e Press the push button (item 25) pointing to
Left Point. The information screen (item 1)

will read LEFT POINT SET.

Both Left and Right Points must be set for the
system to operate correctly. The red warning
light (item 5) will flash and the audible alarm will
sound whenever only one of the left/right swing

limits is set.

Move the boom, attachment, load, rigging
etc. to the desired RIGHT SET POINT.

Press the push button (27) pointing to Right
Point. The information screen (item 1) will
read RIGHT POINT SET.

The red warning light (item 5) will flash and the
audible alarm will sound whenever the boom tip
penetrates the exclusion zone.

Pressing the LEFT POINT and RIGHT POINT
push buttons (25 & 27) again will cancel the
alarm and the information screen (item 1)

will read

LEFT POINT OFF RIGHT POINT OFF
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GLOSSARY OF TERMS

ACTUAL LOAD

The load suspended below the lifting point.

ALARM

A signal that warns or alerts, such as a flashing light or loud noise.

ANGLE SENSOR

A device that measures the inclination of a boom.

ANTI TWO-BLOCK

A device that, when activated, prevents movement that causes two-
blocking.

AUDIBLE ALARM

A signal that alerts by means of noise.

AUXILIARY HEAD
(AUXHD)

A short jib fitted at the main boom head that is used to provide
separation of the main and auxiliary ropes when both are reeved over the
main boom head.

AUXILIARY HOIST

A separate hoist rope system other than the main hoist.

(AUX HOIST)

BARGRAPH A pictorial device used to illustrate quantitative relationships.

BOOM A member hinged to the upperstructure that supports the hoisting tackle.
BOOM ANGLE The angle of the longitudinal axis of the boom relative to horizontal.
BOOM HOIST A device for controlling the boom angle.

BOOM LENGTH

The length of the boom along its longitudinal axis from the foot pin to the
axle of the head machinery.

BOOM MOMENT

The turning moment around the boom pivot caused by the moment of the
unladen boom.

CAPACITY CHART

A table showing the rating of a crane.

CENTER LINE OF
ROTATION

The vertical axis around which the crane upperstructure rotates.

CENTER OF GRAVITY

The point at which the entire weight of a body may be considered as con-
centrated so that if supported at this point the body would remain in equilib-
rium in any position.

COMMISSIONING

Preparing to be put into service.

CONFIGURATION

An arrangement of the lifting elements of a crane.
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COUNTERWEIGHT
(CTWT)

A weight used to supplement the weight of the crane to provide
stability for lifting.

CURSOR A pointer on a display that indicates the position where data is to be
entered.

DEDUCT A reduction in rated capacity for an unused stowed or erected
attachment.

DIRECTION The direction of rotation of the superstructure.

DUTY A working configuration on a crane usually contained in a single column of a
capacity chart.

ERECTED ATTACH- An attachment on the main boom fitted in its working position.

MENT

EXTENSION SENSOR

A device that measures the extension of the telescoping sections of a boom.

FUNCTION KICK-OUT

A device that disengages certain crane functions whose movement could
cause overload or two-blocking.

HEIGHT

The vertical distance from the ground to the tip of the boom or attachment.

HORIZONTAL

Parallel to the horizon.

INFORMATION SCREEN

A display that gives information supplemental to the information on the
pictograph.

INTEGRATED CIRCUITS

A tiny complex of electronic components and connections on a small slice of
material (such as silicon).

JiB

Something attached such as a lattice fly or jib on a crane boom.

MANUAL SECTION

The tip section of the main boom that can be telescoped independently of
the other sections.

MICROPROCESSOR

A computer processor contained on an integrated chip.

MOMENT The product of force and distance to a particular axis or point.

OPERATOR ALARMS Alarms that can be set by the operator, which provide working limits
additional to the chart limits.

OUT OF DUTY A point which is either longer than the longest permitted radius or lower than
the lowest permitted angle on a capacity chart
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OUTRIGGER (ORs)

A support projecting from a main structure used to provide additional
stability.

OVERLOAD

The point at which the actual load exceeds the rated capacity of the crane.

PARTS OF LINE

The number of parts of hoist rope between the upper and lower blocks.

PICTOGRAPH A pictorial representation of the crane.

POINT OF LIFT The location of the hoist rope for the current lift e.g. main boom, auxiliary
head or jib.

PRE-ALARM The point at which the actual load is 90% of the rated capacity of the crane.

PRESSURE Hydraulic pressure in the boom hoist cylinder

RADIUS The horizontal distance from the centerline of rotation to the center of the

hook.

RATED CAPACITY

The lifting capacity of a crane, as determined by the published capacity
chart.

RATED CAPACITY

The load that a crane can safely handle based on factors such as strength,
stability, and rating.

RATING A factor determined by legislation that limits the proportion of the
capability of the cranes that may be utilized in a lifting operation.
Usually expressed as a percentage of strength or stability.

REEVING A rope system in which the rope travels around drums and sheaves.

ROPE LIMIT The maximum permitted single line pull determined by the construction and
diameter of a wire rope.

ROPE LIMIT A condition that occurs when the type of rope and the parts-of- line in use
restrict the capacity of the crane.

SENSOR A device that responds to physical stimulus and transmits a resulting
impulse.

SHEAVE A grooved wheel or pulley.

SLEW OFFSET

The horizontal distance from the boom pivot to the center of rotation

STOWED ATTACHMENT

An attachment usually stowed on the main boom when not in use.

UPPERSTRUCTURE

The structural part of a crane above the carrier, usually rotating.
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SWING

The rotation of a crane upper around its center line.

SWING ALARMS

Audible alarms occurring when the upper structure swings into areas
defined by the operator with the use of Operator Alarms.

SWL (%SWL)

Percentage of safe working load. The proportion of the crane capacity which
is being utilized at any one time expressed as a percentage of rated
capacity

TRANSDUCER

A device that is actuated by energy from one system and converts this to
another form for use by a different system (as a loudspeaker, that is,
actuated by electrical signals and supplies acoustic power).

TWO-BLOCKING

The condition when the lower load block or hook assembly comes in contact
with the upper load block or boom point.

UNLADEN A boom that has no additional stowed or erected attachments and that is not
supporting a load.

WINCH A hoist drum used in conjunction with a rope for raising and lowering loads.

WORK AREA ALARM Permits the operator to define an operating zone by the means of only two
set points.
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PCSA

A BUREAU OF
CONSTRUCTION INDUSTRY
MANUFACTURERS ASSOCIATION

The Power Crane and Shovel Association, formed in 1943 by United States
manufacturers of power cranes and shovels, is one of the oldest and most
respected manufacturer groups in the Construction industry.

In 1962, the decision was made o operate under the sponsorship of the
Construction Industry Manufacturers Association. The companies which
made up the Power Crane and Shovel Association already were members of
CiMA and this move resulted in closer contact with other segments of the
Construction Industry. It also resuited in greater economy of operation with-
out diminishing the benefits to its members.

PCSA has become recognized as the spokesman for the industry in domestic
and overseas activities and liaison with the Federa! Government. Foremost
among its activities has been the promotion of members’ products on an
overall Industry basis. Related to this has been the establishment and updating
of Industry standards in keeping with the advances of technology in newer
materials and methods to give the manufacturer, the owner and the operator
meaningful guidelines

The publishing of Technicai Builetins and Manuals is an important function of
the Association. Not only have these been well received by those directly
connected with the Industry, but colleges and universities in this country and
abroad have found them very desirable as technical reference books for
classes being conducted in engineering studies. Many have been published in
foreign languages.

This Publication which is one of a series, is anexample of how the members of
the Power Crane and Shovel Association have combined their efforts in a

worthwhile project.

COPYRIGHT & 1983



FOREWORD

This standard and recommendations were developed by Particular emphasis is placed on the latest recom-
the Technical Committee of the Power Crane and Shovel mended engineering practices and method of specifica-
Association (PCSA), a Bureau of the Construction Indus- tion for the industry. Where appiicable, reference to
try Manufacturers Association (CIMA). They are in- other technical standards and recommended practices
tended to encompass only mobile cranes described in are included. Acknowledgement for use of these is made
the SCOPE. to the following:

Society of Automotive Engineers
Off-Road Machinery Technical Commitiee
400 Commeonwealth Drive

Warrendale, Pennsylvania USA 15096

Construction industry Manufacturers Association
111 East Wisconsin Ave,
Milwaukee, Wisconsin USA 53202

Technical Committee,

Power Crane and Shovel Association

Note: Published in May, 1983 revised Apriil, 1986, and May, 1988.
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SECTION 1

PURPOSE

This Standard is designed to serve the follow-
ing purposes:

To establish uniform methods and procedures for the
guidance of manufacturers, distributors and ugergin
specifying mobile cranes and in presenting data con-

E.
cerning them.
To serve as a basis for common understanding,
between buyers and sellers, in determining the capa-
bilities and characteristics of machines and in con-
ducting trade negotiations.
SECTION 2

SCOPE

MACHINE TYPE

This standard applies to self-propelled mobile cranes,
either crawler or wheeled undercarriage, with an
upperstructure capable of rotation using a boom and
powered wire rope for lifting service as the primary
function. Attachments, including clamshell, magnet,
draghne, pile driver, or adaptations of the same, as
later described herein, may be applied in lieu of the
hfung service function.

UNIFORM SPECIFICATION DATA

This standard provides illustrations. nemenclature
and defimitions which cover specification reguire-
ments pertaining to features of construction, opera-
tuoen, and performance rating. The uniform presenta-
tronan manufacturers’ literature of the data on the
major gperating components makes possible conve-
nient and comprehensive comparnisons af the charac-
teristics of the crane.

This standard does not cover local or special regula-
nons such as operating on public streets or highways,
noise ordinances, electrical codes, etc. Comphance
with regulations governing such use is the user’s
responsibility.

SAFETY CONSIDERATIONS

This standard contains coverage of considerations
pertaining to machine design and construction that
are directly related to safety. It i1s beyond the scope of
thhs standard to cover the entire subject of safety as it
refates to the crane manufacturer. Therefore, the
safety considerations contained herein should be
used as a supplement to other applicable safety
codes, imsurance requirements, federal, state and
local laws, rules and regulations. The safety of the
operator and nearby personnel depends upon the
operator’s care and judgment in the use of the crane.
CIMA's "Crane User's Safety Manual,” SAE J153,
“Safety Considerations for the Operator,” and manu-
facturer's manuals point out important details that
should be stressed 1n operator training.

* * %

To promote fair competition.

To reaffirm generally recognized and accepted rules
of good practice in design, construction, and applica-
tion of the types of equipment covered herein,

To provide means for identification and certification
of products which meet the requirements of this
standard.

POWER CRANE AND SHOVEL ASSOCIATION

I 1
The Manufacturer declares
that this machine complies
with the applicable require-
ments of PCSA Standard No.
4 in effect at the time of
manufacture.

e > |

A BUREAU OF CONSTRUCTION INDUSTRY
: MANUFACTURERS ASSOCIAYION

fFigure 1. Label Adopted by the Power Crane & Shovel Association

2.04

CERTIFICATION

Manufacturers whose cranes comply with “PCSA
Standard No. 4" may soindicate on therr products and
literature. A suggested manufacturer’'s certification
label is shown in Figure 1.

Although certification is intended only for cranes
which fuily comply, it is recognized that new devel-
opments and practices may comply with the spirit
although not the letter of this standard. In such cases,
certfication and labeling are permissible whenvana-
tions are clearly stipulated in specifications on con-
tracts and, where applicable, are shown on capacity
plates ar other signs on the machine. Compliance
with this standard is intended only for those cranes
beartng the PCSAiabel manufactured after the pubii-
cation date of this standard.



SECTION 3
BASIC MOBILE CRANE

The basic mobile crane includes an upperstructure and an under-
carriage but does not include the working equipment, {See SAE
JOs8 MARB 1, "Nomenclature and Dimensions for Crane Shovels.”)

3.01

3.01.1

3.01.2

3.01.3

3.01.4

3.01.5

3.01.6

3.01.6.1

3.01.6.2

UPPERSTRUCTURE {REVOLVING)

The upperstructure is the rotating frame and the
components located thereon. The upperstructure may
include:

Upperstructure Frame

The upperstructure frame is the basic rotating struc-
ture to which the working equipment, the counter-
weight and other components are mounted.

Counterweight

A counterweight is a weight used to supplement the
weight of the crane to provide stability for lifting work-
ing loads. It is usually attached to the rear of the
upperstructure frame.

Enclosure

An enclosure is a structure which may provide envi-
ronmental protection and styling.

Cab

A cab is an enclosure for the gperator and the
controls.

Operator’'s Station

The pperator’'s station is the designated location for
the cperator when operating the crane.

Swing Mechanism

The swing mechanism is the means of power trans-
mission to rotate the upperstructure. it may consist of
a motor, brake or lock, and gear train. The swing
motion may be restrained by one of the foltowing:

Swing Lock

A swing lockis a mechanical engagementdevice, not
dependent on friction, to hold the upperstructure in
one or more fixed positions with respect tothe under-
carriage, When provided it shall be constructed to
prevent unintentional engagement or disengagement.

Swing Brake [Parking}

A parking swing brake is a device, such as a friction
brake, to restrain the upperstructure in any desired
position with respecttothe undercarriage. (See Para-
graph 6.01.11.}

3.01.63

3.01.7

3.01.8

3.01.81

3.01.8.2

Swing Brake (Dynamic)

A dynamic swing brake is a device to stop, hold or
retard the rotating motion of the upperstructure with
respect to the undercarriage.

Hydraulic System

The hydraulic system includes cne or more pumps,
valves, controls, hoses, tubing, motors, cylinders, etc.
The hydraulic system converts mechanicai power to
hydraulic power; transmits, controls and converts hy-
draulic power back to mechanical force and motion.

Load Hoist Mechanism

The load hoist mechanism is used for lifting, lowering
and holding loads or for other purposes, and may
consist of a winch, drum or hydraulic cylinder with
necessary rope reeving. More than one load hoist
mecharism may be provided. The load hoist mecha-
nism when properly maintained and adjusted shall be
capable of developing sufficient line pull to control
rated loads and be capable of holding that same load
in suspended position during operating cycles when
reeved according to manufacturer’s specifications,
The load hoist mechanism shall be provided with a
means for holding the brakes in the applied position
without the attention of the operator.

Load Hoist Drums

Drum Ratic — Minimum ratio of lifting crane load
hoist drum pitch diameter to nominal rope diameter
shallnotbelessthan18to 1. (See SAE J881 QCT80 }

Rope Capacity — The drums shall have sufficientrope
capacity with recommended rope size and reeving to
perform machine functions within the range of boom
lengths, operating radii and lpad travel distances
stipulated by the manufacturer. Drum flange shall
extend a minimum of 12.7 mm {172 inch} over top
layer of rope.

Rope Reserve — No less than two full wraps of rope
shall remain on the drums when loads or attachment
in extreme positions stipulated by the manufacturer.

Adjustments — Brakes and cluiches shall be provided
with adjustments where necessary to compensate for
wear and to ensure proper performance of these
components.,

Load Lowering

Load lowering may be contralled by brakes acting on
drums, power load lowering or by other means. The
lowering mechanism shall be capabie of controlling
rated loads.
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3.01.9
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Load Hoist Line Performance

Available Line Pull — The iine pull in kilograms {kg}
{pounds (Ibj] developed by lead hoisting mechanism
or off the drum with specified pitch diameter drum or
lagging {average pitch diameter of tapered drums), for
the firstiayer of rope. not exceeding that developed by
the driving mechanism torque. The manufacturer
shall specify the conditions under which the availabie
line puil is developed.

Permissible Line Pull — A line pull, less than the
available pull, restricted by rope strength, ¢lutch or
brake ability, or other limitation in machinery or
egquipment.

Available Line Speed — The line speed in meters per
minute {m/min) {feet per minute (ft/min) at the
drum, with specified pitch diameter drum or Jagging
{average pitch diameter for tapered drum), for the first
layer of rope. The manufacturer shall specify the con-
ditions under which the available line speed is de-
veloped.

Boom Hoist Mechanism

Defined as the mechanism to control the elevation of
the boom and to support the boom. A boom hoist may
he arope drum andg its drive or a hydraulic cylinder(s}.
In a rope supporting and elevating arrangement,
boom lowering may be controlled by a brake or by
engagement to the power train. The boom heist
mechanism shall be capable of elevating and controi-
ling boom and rated load when adjusted according to
manufacturer's specifications. The boom hoist mech-
anism sha!l be capable of supporting the boom and
rated ioad without attention from the operator. For a
rope supported boom, when used for other than lifting
crane service, boom lowering may be controlled by a
brake or by engagement to the power train. For
tydraulic ¢ylinder supported boom, when used for
lifting crane service, boom lowering shall be possible
only by release of load check vaive by positive pres-
sure trom the power source.

Boom Hoist Drums

Drum Ratio— Minimum ratio of boom heoistdrum and
sheave pitch diameters to nominal rope diameters
shallnotbe lessthan15to 1. (See SAE JBBY OCTBO.)

Rope Capacity — The boom hoistdrum or drums shali
have sufficient rope capacity to operate the boom to
highest angle permitted with recommended rope 5ize
and reeving. Drum flange shall extend a minimum of
12.7 mm {1/2 inch} over top layer of rope.

Rope Reserves — No less than two full wraps of rope
shafl remain on the drum or drums with the boom
point of crane, ¢lamshell, magnet, dragiine and pile
driver attachments lowered to the level of the ma-
chine supporting surface.

Adjustments — Clutches and brakes shall be provided
with adjustments where necessary to compensate for
wear and to ensure proper performance of these
components,

3.01.9.2

A

3.01.9.3

3.01.10

3.01.11

301111

301.11.2

3.02

3.02.1

3.02.1.1

3.02.1.2

A holding mechanism shall be provided for boom
support regardless of the type of drive.

On rope boom support machines, a ratchet and pawl
or aother positive locking device shali be provided to
prevent unintentional lowering of the boom.

For hydraulic cylinder boom support machines, a
holding device {such as load checks) shall be provided
to prevent uncontrolled !owering of the boom.

Boom Hoisting Time

Crane boom hoisting and lowering times between
minimum and maximum boom angles may be speci-
tied without a suspended load.

Gantry

A gantry is used on machines of the rope boom sup-
porting type and is a structure mountad on the revolv-
ing upperstructure of the maching to which the boom
supporting ropes are attached. Gantries may be
available in different heights and types of various
conditions.

Boom Telescope Mechanism

Defined as the mechanism to control the extension
and retraction of the boom.

On a telescoping boom, the retract function shall be
capable of contreliing rated toad. A holding device
{such as aload check}shall be provided at the hydrau-
lic cylinder(s).

Thetime to fully extend and fully retract the telescopic
boom may be specified without a suspended (oad. The
boom telescoping extension and retraction time shall
be measured at a boom angle of 6807 from horizontal.

UNDERCARRIAGE

The undercarriage is an assembly which supports the
upperstructure of the crane. It consists of an under-
carriage frame, a swing bearing, or hook and joad
rollers, travel mechanism, and steering mechanism,
The undercarriage may be either a crawler or wheeled

type.

Crawier Undercarriage

The crawler undercarriage has parallel crawler
assemblies.

Crawler Assembly

A crawter assembiy is a track assembly with support-
ing roilers, drive and idler tumblers or sprocket and
idler, track adjusting means and a track frame.

Travel Mechanism

A travel mechanism is the means of power transmis-
sion to the track assembiies to provide propulsion and
steering. The travel mechanism includes parking
and.-or dynamic brakes. {See Paragraph 6.01.11))
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Swing Bearing

The swing bearing iz the device which allows the
upperstructure to rotate about the axis of rotation
with respect to the undercarriage, and maintainsg the
radial and axial position of the upperstructure with
respect to the undercarriage.

Qutrigger

An outrigger is a member attached to the undercar-
riage frame which adjusts to rest on the ground to
increase machine stability.

Wheeled Undercarriage

A wheeled undercarriage has powered wheels or
axles with wheels.

Travel Mechanism

A travel mechanism is the means of power transmis-
sion to the wheels to provide propulsion. The travel
mechanism includes brakes. Generally, both dynamic
and parking brakes are provided. {See Paragraph
601.11)

Travel Control

Single Operator Station

A wheeled undercarriage with a single operator sta-
tion has the travel controls in either the upperstruc-
ture or the undercarriage.

Separate Operator and Transport Station

A wheeled undercarriage with separate operator and
transport station bas the main over-the-road travel
controls at a transport station on the undercarriage. It
has the working equipment controls, and possibly
auxiliary trave! controls, at an operator station in the
upperstructure cab,

Wheel and Axle Arrangement

The wheeled undercarriages are classified by two
numbers, the first indicating the number of wheels,
and the second indicating the number of wheels
which are powered, For example:

4 x 4 signifies an undercarriage which has four
wheels, all of which are powered for travel.

6x4signifies an undercarriage which has six wheels
of which four are powered for travel.

Rail-Wheel Attachment

Wheeled undercarriages are sometimes provided
with auxiliary retractable, flanged wheels for travel-
ing on railroad type rails.

Generally the rail wheels are positioned so that
enough weight rematins on the tires, bearing against
either rails or ties, to provide traction for both travel
and braking.

3.02.2.5

3.02.2.6

3.02.2.7

3.02.3

3.03

3.03.1

3.03.2

3.04

Compliance with local regulations governing the use
of such machines both on public highways and/or
public carrier tracks 15 the user’'s responsibility.

Qutrigger

An outrigger is a member attached to the undercar-
riage frame which adjusts to rest on the ground to
increase machine stability,

Swing Bearing

The swing bearing is the device which allows the
upperstructure to rotate about the axis or rotation
with respect 1o the undercarriage and maintains the
radial and axial position of the upperstructure with
respect to the undercarriage.

Ground Clearance
See SAE J1234,

Hydraulic System

The hydraulic system includes one or more pumps,
valves, controls, hases, tubing, motars, cylinders, etc.
The hydraulic system converts mechanical power to
hydraulic power; transmits, controls and converts
hydraulic power back to mechanical force and motion.

POWER PLANT

The power piant {or plantg} includes the prime power
source which may be an internal combustion engine
or electric motor, and the power take-off which may
be direct drive, friction clutch, fluid coupling, hydre-
dynamic torque converter, hydrostatic, or an electric
generator type, and may or may not include a gear
box.

Internal Combustion Engine Power at High
Altitude

Since naturally aspirated internal combustion én-
gines tend to lose power as altitude increases, the
purchaser should specify the ahitude at which the
machine is to be used if this exceeds 914.4 m {3.000
feet) above sea level.

The machine manufacturer is not responsible far
compliance with tocal electrical cades, unless such
compiiance is specified in the contract and copies of
the codes are furnished by purchaser.

POWER TAKE-OFF

Power take-off means from prime-power source may
be direct drive, friction clutch, fiuid coupling, hydro-
dynamic torque converter, hydrostatic, or an electric
generator type.
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4.01.1.2

4.01.1.3
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Mechanical and Hydrodynamic Drives

Mechanical and hydrodynamic drives shall satisfy
one of the following requirements;

The power take-off shall include a disconnect ¢lutch
controlled from the operator’s station.

C.
In revolving upperstructure machinery drives, the
disconnect clutch shall be provided with a positive
SECTION 4

manual effort to engage. Where a transmission, hav-
ing neutral position, is used in combination with an
engine clutch, the ciutch may be spring loaded.

For machines using a hydrodynamic transmission,
the means for disconnecting the prime power from
the power train may be in the transmission.

MOBILE CRANE WORKING EQUIPMENT

LIFTING CRANE

{See SAE J958 MARSI1, Figure 6} Machines with
lifting crane attachments are used to raise, iower,
maove and place loads.

Boom Structure

The boom and its suspension system are used to
support the working load. It may have a basic struc-
ture of ane or more sections to which additional sec-
tions may be added to increase its length.

The boom is pivotally mounted on the revolving
upperstructure and boom angles are adjustable by
means described in Section 3.01. The boom may be
equipped withboom point sheaves and other parts as
required. The boom may be of several different con-
structions inciuding the following:

Lattice booms, wire rope suspended.
Cantilevered booms, fixed or telescoping.

Tower attachment.

Boom Length

{See""X"in SAEJ958 MARB1, Figure 6.) Boom length
is the straight line through the centerline of boom
pivot pin to the centerfine of the boom point load hoist
sheave pin, measured along the longitudinal axis of
the boom.

Boom Angle

{(See "Z'"in SAE J958 MARB?1, Figure 6.) Boom angle
above horizontal of the longitudinal axis of the boom.

Boom Hoist Ropes
{For the rope boom supporting type.)

Continuous Suspension — Boom hoist running rope
reeving leads without interruption from the gantry o
the boom head. If the boom is lengthened or short-
ened by a considerable amount, it may be necessary
to reeve a longer or shorter rope.

Pendant Suspension — A floating boom harness, bri-
dle, or spreader equipped with sheaves is connected
to the boomn upper section by stationary ropes usually

4.01

4.01

4.01

4.01

4.01

1.8

1.6

A7

.1.8

)

calied pendants. The boom hoist running rope leads
from the gantry to the floating boom harness. To
change the hoom length, it is necessary only to
change the pendants.

Mast Suspension — Similar 1o Pendant Suspension
except that the floating boom harness is supported by
a strut hinged near the boam pivot.

Boom Angle Indicator

An indicator showing the angle of the boom above
horizontal shall be located on the crane to be clearly
visible to the operator from his position at the controls.

Boom Length Indicator

Telescopic booms that have an indicator shall show
the boom length from minimum to maximum and be
visible to the operator from his position at the controls.

Boom Stops

Stops shall be provided to resist the boom fatling
backwards on agrade, ina high wind, or upon sudden
release of lpad.

A fixed or telescoping bumper.
A shock absorbing bumper.

Hydraulic boom elevation cylinder(s).

Boom Hoist Limiter

A boomn hoist limiter or shutoff should be provided to
automatcally stop the boom hoist when the boom
reaches a predetermined high angle.

Load Hooks

L.oad hooks and load blocks shall be weighted to over-
haui the hoist rope from the highest hook position for
boom or boom and jib length and number of parts of
hoigt rope, using manufacturer’s recommended reev-
ing for the loads to be lifted. All load block hooks and
ball assemblies shall be equipped with latches and
permanently labeled with their rated capacity and
weight. Latches are intended only to retain loose rig-
ging. The latch is not a oad supporting device.



4.01.1.10 Jib or Boom Tip Extension

4.01.2

4.01.3

4.01.4

4.01.5

4.01.6

{See "19" in SAE J958 MARS81, Figure 6.} An exten-
sion attached to the boom head to provide added
boom length for handling specified loads. The jib may
be in line with boom or hoist.

Jibs or boom tip extensions which can pivot in opera-
tion shall be equipped with stops to resist falling
backwards.

Rated Loads

(See Paragraph 6.02.1.) Lifting crane rated loads at
specified radii shall not exceed the following percen-
tages of tipping load {Paragraph 6.01.13) at specified
radius:

{a} Crawler Machines 75%
{b} Wheeled Machines 75%
{c} Machines on Cutriggers B5%

Rated loads shall be based on the direction of min-
imum stability, uniess otherwise specified.
Allowable Rope Leading

The strength factors for wire ropes shall not be less
than those specified in SAE J959 OCT80.

Aunning Standing

Supporting Rated Load 35 30
Supporting Boom and Attach-
ments at Gantry Height to

Minimize Travel Clearance 35 30
Supporting Boom at Ground
Leve! for Erection 30 25

Rotation resistant rope shall have a strength factor of
not less than 5.

The rope strength factor shall be considered to be
total “nominai’ breaking strength of all ropes in the
system divided by the load imposed on the rope sys-
tem when supporting the static weights of structure
and crane rated load {Paragraph 4.01.2).

Sheave Diameters

Ratios of sheave pitch diameter to nominal rope
diameter shail not be less than those specified in SAE
Standard J881 QCTBO.

Sheave Pitch Diameter

Minimum Ratio To Rope Diameter

Load hoisting sheaves

on boom 180101
Load hoisting sheaves

in lower block 16.0to 1
Boom haisting sheaves 15.0tc1

Drum Diameters

For drum to rope diameter ratios, see 3.01.8.1{A) and
3.01.9.1{A).

Crane Rating Chart

A load rating chart and/or labelis) shail be located on
the crane to be available to the operator from his
position at the controls. It shall include;

4.02

4.021

4.02.1.1

4.02.1.2

4.02.1.3
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Rated crane loads for recommended boom lengths at
recommended radii.

Basis of crane rating: firm, level, and uniform support-
ing surface, outrigger positionis}, rating percentage
{Paragraph 4.01.2), practical working load definitions
{Paragraph 6.02.2}. Rated loads based on factors
other than stability shail be so indicated.

Maximum foads in relation to recommended rope size
and strength and number of parts in hoist tackle {see
Paragraph 4.01.3}.

Allowances 1o be made to rated loads on the boom
when attachments such as jibs are mounted.

Data on jibs: Available lengths, permissible oifsets
and rated loads.

CLAMSHELL

Clamshell Equipment

{See '21" in Figure 6, SAE J958 MARB1.} Machines
with clamshell attachments are used to load material
from stockpiles, gondola cars, barges, and the Like, or
fromvirgin soil generatly out of small area holes, deep
trenches, ar from below water, Orange peel buckets,
grapples, and similar rope suspended attachments
are included in this classification.

Clamshell Bucket

Aclamshell bucket can be operated eitber by ropes or
hydraulic cylinders.

A rope operated bucket usually consists of two or
more similar scoops hinged together and a head
assembly connected to the outer corners of the
scoops by struts. Whenthe head and hinge are putled
toward each other, the scoops are forced together to
dig and hold material. Control is by a holding line
reeved over a boom point sheave and attached to the
head assembly to support the bucket in open position
and usually by a closing line also reeved over a boom
point sheave, ending in a force amplifying tackle or
other means between the head assembly and scoop
hinge to close the bucket.

A hydraulic clamshell bucket usvally consists of two
or mere scoops hinged to a head assembly housing
the hydrautic cylinder or cylinders and the force
amplifying linkage to open and close the scoops and
to supply the digging force for the scoops. The bucket
assembly is suspended from the boom by a rope.
Because digging ability is {argely dependent upon
bucket weight, buckets are supplied in various weight
classes which range from light for easily dug stock-
piled materials to heavy for excavating a hard pan
material and the like.

Boom
See Paragraph 4.01.1.

Boom Angle Indicator
See Paragraph 4.01.1.5.



4.02.1.4

4.02.2

4.02.2.1

4.02.2.2

4.02.2.3

4.02.3

4.02.4

4.02.5

Tagline

A wire rope attached to the bucket and a spring
loaded, counterweighted, or powered unit keeping it
intension to retard rotation and penduium swaying of
the otherwise freely suspended bucket.

Clamshell Rating

Shall be the lesser value as determined by Para-
graphs 4.02.2.1,4.02.2.2 0r 4.02.2.3.

Rated Loads

{See Paragraph 6.02.1.) The combined weight of the
clamshell bucket and contents shall not exceed 30%
of the Crane Rated Load at specified radius.

Maximum Clamshell Load

The combined weight of bucket and contents shalil
not exceed the limits imposed by allowable rope
loading {Paragraph 4.02.3}.

Mechanical Drive Machines — For normal operation,
the combined weight of bucket and contents should
not exceed 70% of the available closing line pull
[Paragraphs 3.01.8.3(A} and 5.03.4].

Multi Prime Power Source and/or Other Type Drive
Machines — For normal operation, the combined
weight of bucket and contents should not exceed the
permissibie closing line pull {Paragraph 3.01.8.3{B}].

The manufacturer should state any other limitations
on bucket size that apply to particular machines, and
when requested, to particular operations.

Allowable Rope Loading

Therope strength factor shall be considered to be the
total “"nominal’’ breaking strength of ail ropes in the
system divided by the load imposed on the rope sys-
tem when supporting the static weights of structure
and clamshell bucket loaded to rated capacity. See
Paragraph 4.01.3 for aliowable rope loading.

In a rope operated bucket, the holding line cannot be
included as support for a foaded bucket.
Sheave Diameters

Ratios of sheave pitch diameter to nominal rope di-
ameter shali not be less than those specified in SAE
J881 OCT8O.

Sheave Pitch Diameter

Minimum Ratio To Rope Diameter

Load hoisting sheaves

on boom 18.0to 1
Closing tackle sheave

in bucket 160101
Boom hoisting sheaves 150to 1

Clamshell Rating Chart

A load rating chart shail be located on the machine
avaitable to the operator from his position at the con-
trols. It shall include:

4.02.6

4.03

4.03.1

4.03.1.1

4.03.1.2

4.03.1.3
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4.03.2

4.03.2.1

4.03.2.2

4.03.2.3

Rated clamshei! toads for recommendedboom lengths
at recommended radii.

Basis for clamshetl rating; firm, level, and uniform
supporting surface; rating percentage {Paragraph
4.02.2} and practical working load definitions {Para-
graph 6.02.2).

Maximum weight of clamshell bucket and contents
{Paragraph 4.02.2).

Notes onthe cranerating chart maybe usedin liev of
2 separate chart.

Clamshell Bucket Capacity Rating
See SAE J67 OCTBO.

MAGNET

Magnet Equipment

{See 24" in Figure 6, SAE J958 MARB81.} Machines
with magnet attachments are used to handle ferrous
products in either the form of raw materials as pig
iron and scrap, or as semi-finished billets, plates and
castings.

An electromagnet is suspended from the crane hook,
powered from a generator, and regulated at the oper-
ator’s station.

Boom — See Paragraph 4.01.1.
Boom Angle Indicator — See Paragraph 4.01.1.5.

Magnet Generator — Used to produce current to
energize the electromagnet.

Magnet Load Rating

Shall be the lesser value as determined by Para-
graphs 4.03.2.1, 4.03.2.2, or 4.03.2.3.

Rated Loads

(See Paragraph 6.02.1.) For normal operation the
combined weight of magnet and load for any given
radius of operation shail not exceed 90% of Crane
Rated Load.

Maximum Magnet Load

The combined weight of magnet and load shall not
exceed the limits imposed by allowable rope load-
ing {Paragraph 4.02.3).

Mechanical Drive Machines — For normal operation,
the combined weight of magnet and load should not
exceed 70% of the available hoist line pull [Para-
graphs 3.01.8.3(A) and 5.03.4].

Multi Prime Power Source and/or Other Type Drive
Machines — For normal operation, the combined
weight of magnet and load should not exceed the
permissible line pull [Paragraph 3.01.8.3{B)].

The manufacturer should state any other limitation
which may apply to a particular machine or operation.



4.03.3

4.03.4

4.03.5

4.04
4.041

4.04.1.1

4.04.1.2
4.04.1.3

4.04.2

4.04.21

4.04.2.2

Allowable Rope Loading
See Paragraph 4.01.3.

Sheave Diameters
See Paragraph 4.01.4.

Magnet Rating Chart

A load rating chart shall be located on the machine
available to the operator from his position at the con-
trols. It shall include:

Rated magnet loads for recommended boom lengths
at recommended radii.

Basis of magnet rating: firm, level, and uniform sup-
porting surface; rating percentage (Paragraph 4.03.2);
and practica! working load definitions (Paragraph
6.02.2).

Maximum weight of magnet and load (Paragraph
4.03.2).

Notes on the crane rating chart may be used in lieu of
a separate chart.

DRAGLINE

Dragline Equipment

{See 22" in Figure 6, SAE J958 MARS1 ) Machines
with dragline attachments are generally used to
excavate material from below the grade on which the
machine is placed.

A dragline bucket is loaded by the drag rope pulling it
toward the machine, is lifted and carried by the hoist
rope reeved over the boom point sheave, and is bal-
anced by the dump rope interconnecting thedrag and
hoist ropes. Buckets are supplied in various weight
classes ranging from light for loose formations to
heavy for compact to cemented formations.

Boom — see Paragraph 4.01.1.

Fairlead — A device to guide wire rope for proper
spooling.

Dragline Load Rating

Shall be the lesser value as determined by Para-
graphs 4.04.2.1, 40422 0r 404 2.3.

Rated Loads

{See Paragraph6.02.1.}The combined weight of drag-
line bucket and contents shall not exceed 100% of
Crane Rated Load.

Maximum Dragline Load

The combined weight of bucket and contents shall
not exceed the limits imposed by allowable rope
loading (Paragraph 4.02.3).

Mechanical Drive Machines — For normal operation,
the combined weight of bucket and contents should
not exceed 70% of the available hoist line pull. [Para-
graphs 3.01.8.3(A}and 5.03.4.]

4.04.2.3

4.04.3

4.04.4

4.05

4.061

4.05.1.1
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Multi Prime Power Source and/or Other Type Drive
Machines — For normal operation, the combined
weight of bucket and contents should not exceed the
permissible hoist line pull [Paragraph 3.01.8.3{B}].

The manufacturer should state any other limitations
on bucket size that apply to particular machtnes and,
when requested, to particular operations.

Dragline Rating Chart

A load rating chart shall be located on the machine,
available to the operator from his position at the con-
trois. It shaii include:

Rated dragfine loads for recommended boom lengths
at recommended radii.

Basis of dragline rating: firm, level and uniform sup-
porting surface; rating percentage (Paragraph 4.04.2});
and practical working load definitions {Paragraph
6.02.2).

Maximum weight of dragline bucket and contents
{Paragraph 4.04 2}

Notes on the crane rating chart may be usedin lieu of
a separate chart.

Dragline Bucket Capacity Rating
See SAE 467 OCTRBO.

PILE DRIVER

Pile Driver Equipment

{See "23"" Figure 6, SAE J983 OCT80.) Machines
with pile driver attachments are used to drive or
extract piling.

Pile Drive Units
These units include the following:

Drop Hammer — A simple weight sliding in leads,
whichis raised by the hoist machinery and allowed to
drop on the upper end of the pile. It can be used to
drive both vertical (plumb} and off-vertical (batter)
piling.

Power Hammer — A unit, usually guided by leads,
that rests on the upper end of the pile and which
contains withinitsetf a member{ram}which is caused
to reciprocate either by means of externally supplied
air, steam, hydraulic fluid under pressure, or by inter-
nal combustion within the unit. [t can be usedtodrive
both plumb and batter piling.

Vibrator — A unitwhich normaily is firmly clamped or
fixed to the upper end of the pile and which contains
elements that produce vibratory forces, usually longi-
tudinal, in the pile. The weight of the unit, in some
cases supplemented by counterweight or other down-
ward forces, when added to the vibratory forces,
drives the pife. It can be used to drive both plumb and
batter piling.



4.06.1.2

4.056.1.3

40514

4.05.1.5

Extractors
These units include the following:

Pulling frame — Amechanism which amplifies hoist-
ing forces to permit direct extraction of piing.

Power extractor — A unit hanging from the hoist line
or block and attached to the upper end of the pile and
containing within itself 8 member {ram} which is
causedtoreciprocate either by meansof an externatly
supplied air, steam, hydrauli¢ fluid under pressure, or
by internal combustion within the unit. Upward pull
from the hoisting machinery supplements the extrac-
tion forces.

Vibrator — Same asdescribedin 4.05.1.1 except that
upward forces in excess of the weight of the unit are
added by means of the hoist machinery in order to
extracl the pile.

NOTE: When power or vibratory extractors are em-
ployed, high hoisting forces are usually required, and
a shock absorber or vibration isolator interposed
between the hoist line and the extractor is recom-
mended to reduce the shock and vibration transmit-
ied to the boom and machine.

Boom

See Paragraph 4.01.1,

Pile Leads
These units include the following:

Box or Parallel — A structure consisting of two paral-
lel, properly shaped members suitably interconnected
which form a guide within or on which the pile driving
unit and pile cap may operate.

Spud — A structure consisting of a single suitably
shaped member on which the pile driving unit and
piie cap, when eguipped with suitable guides, may
operate.

Pile Lead Attachment

The pile leads may be attached to the basic machine
crane boom in several ways including:

Free Swinging — Where the ieads are suspended by
cne of the hoist cables.

Underhung or Fixed — Where the upper ends of the
leads are hinged directly at or near the boom point.
Struts may be provided to tie the lower end into the
machine.

4.05.1.6

4.05.1.7

4.05.1.8

4.05.2

4.05.2.1

4.05.2.2

4.05.2.3
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Extended or Cantilevered — Where leads are at-
tached similarly to the underhung method except that
in addition to the lead hanging beiow the boom point,
it extends upward for some distance above the boom
point as well. This construction permits the driving of
piling in fengths in excess of the boom length.

Pile Cap

An adapter between the pile driving unit and the
upper end of the pite usedto center the pile under the
pile driving unit and to reduce damage to the upper
end of the pile.

Cushion Block

A means of reducing impact damage to hammer and
pile. This unit usually consists of plastic or wood
cushioning raterial suitably retained and positioned
between pile driving hammer and pile cap. Use of
wire rope, steel piates, or other such inelastic mate-
rial as cushioning means is not normally advisable.

Extra Drums

Machines equipped with pile driving attachments
may be equipped with more than two hoisting drums
to meet the various needs of this operation.

Load Capacity

When driving plumb piling, the combined weights of
leads, pite driving unit, pile, and any attached appus-
tenances should not exceed the rated lifting capacity
of the machine with the boom tength used at the
operating radius. If piling is to be driven at a fore and
aft batter {off-vertical but lying in a vertical plane
passing through the longitudinal centerline of ma-
chine and boom}, necessary allowances for the
changes in radii of centers of gravity of leads, pile
driving unit, and pile must be made to avoid exceeding
the rated lifting capacity. Great care must be exer-
cised for side-batter {pile inclined out of a vertical
plane passing through the tongitudinal centerline of
machine and boom) as such operation imposes severe
demands upon both strength and stability of machines
50 employed.

When extracting piling, the combined weight of the
extractor plus piling plus piling-resistance should not
exceed 70% of the crane rated load or 70% of the
rated line pull.

The manufacturer should state any other limitation
which may apply to a particuiar machine or operation.
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SECTION 5
SPECIFICATIONS AND DATA

UPPERSTRUCTURE

Swing Speed

Manufacturer should specify speed atiainable on
level ground, rpm.

Swing Lock or Swing Brake

A swing lock or swing brake shall be provided. The
manufacturer shall specify the type furnished. {Refer
t0 3.01.6.1,3.01.62, and 3.01.6.3}

Load Hoist Mechanism

Manufacturer shall specify:

Available fine puli {Refer to 3.01.8.3{A)].
Permissible line pull (Refer to 3.01.8.3(B)}.
Available line speed [Refer to 3.01.8.3(C)].

Gantry
Manufacturer shalt specify:
Condition of use.

Whether fixed or lowerabte.

Dimensions
Manufacturer shall specify:
Upperstructure dimension {see SAE J958 MARS1).

UNDERCARRIAGE
Crawler Undercarriage

Gradeability

Manufacturer shall specify gradeability for crane
without load in percent of grade that aliows satisfac-
tory travel, and identify the limiting factor(s) such as
engine lubrication, drawbar putl, traction, steering, or
braking ability, etc.

Speed

Manufacturer shall specify travel speed {or speeds if
more than one is available) attainable under specified
conditions, km./h {mph}.

Steering

Crane shall be capable of being steered right and left
in both directions of travel. Counter rotation ability
should be specified.

5.02.1.4

5.02.1.5

5.02.1.8

Brakes

Locks or brakes shall be provided capable of prevent-
ing track assembly rotaticn, without travel power ap-
plied, on any grade the crane is capable of climbing.
Brakes are not intended to prevent skidding. Manu-
facturer shall specify the type of holding means
provided.

Crawler Dimensions

Dimensions specified by the manufacturer shailbe as
shown in SAE J958 MARS1.

Bearing Length and Area

The effective bearing length of each crawler assem-
bly on the ground is computed as the nominal center
to center fength, J,, plus 35% of {J, minus J,). The
total crawler assembly bearing area is computed by
multiplying the effective crawler assembly bearing
length (as above defined) of both crawler assemblies
by the width of the track shoe. See Figure 2.

-
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Figure 2.

Ground Pressure

Ground pressure shall be specified andis the average
pressure in kPa{psi) derived by dividing the tota work-
ing weight of the machine but without foad. by the
crawler assembly bearing area. Machine configura-
tion shall be specified.

Wheeted Undercarriage

Separate Engine

When the undercarriage has a separate engine, the
power plant shall be specified according to Section
5.03.



5.02.2.2

5.02.2.3

5.02.24

5.02.25

5.02.2.6

5.02.2.7

5.02.2.8

5.03
5.03.1

Gradeability

Manufacturer shall specify gradeability for machine
without load in percent of grade that allows satisfac-
tory travel, and identify the limiting facter({s} such as
engine lubrication, drawbar pull, traction, steering, or
braking ability, etc.

Speed E.

Manufacturer shall specify travel speed (or speeds if F.
more than one is available} attainable under specified

. G.
conditions, km/h {mph}.

Steering H.

Manufacturer shall specify the “Turning Diameter — ].
Wall to Wail,” m {ft), and "Turning Diameter,” m {ft)
for each mode of steering {see SAE J695b, "Turning
Ability and Gff Tracking — Motor Vehicles™'). Machine
shali be capable of being steeredright and leftin both
directions of travel. Describe auxiliary steering sys-
tem if used.

Brakes

Brakes shall be provided to meet appiicable regula-
tions. Also see SAE J1152 APRB80, “Braking Perfor-
mance-Rubber-Tired Construction Machirnes.”" In addi-
tion, locks or brakes shall be provided capable of
preventing wheel rotation, without travel power ap- g 3.2
plied, on any grade the machine is capable of climb-

ing. Brakes are not intended to prevent skidding.
Manufacturer shall specify the type of holding means Al
provided.

Wheeled Crane Dimensions

Dimensions shown by the manufacturer shail be as
shown in SAE J958 MARS.

D.
ARemote Control
Undercarriage functions controlled from the upper-
structure shall be specified. 5.03.3
Qutriggers
Manufacturer shall specity: A.
Number and location of outriggers. B.
Whether outriggers are fixed or extendable; if exten-
dable, whether telescoping or hinged. and whether
operated manually or by power. D.
Whether jacks and supporting floats are furnished; if
furnished, whether jacks are manual or powered. If
locks are furnished, type of lock shall be specified. 5.03.4

Whether outrigger boxes are permanently attached
or removable.

Whether outriggers are separately controlled.

POWER PLANT

Internal Combustion Engine Data
Manufacturer shall specify;

Engine make and model number.
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Spark ignition or diesel.

Number of cylinders, bore ang stroke, mm {in}, dis-
placement, cm? {in?), and two or four cycle,

Naturally aspirated, blown, supercharged, or turbo-
charged. Special characteristics, such as after-cool-
ing, if employed.

Liguid or air conled.
Type of starting equipment and voitage if applicable.

Type of generating equipment including voitage and
amperage.

Rated engine speed, rpm.

Gross engine power, kW {(hp), and net engine power,
kW {hp), rated speed, (rpm}. (See SAE J1349 DECBO,
“Engine Power Test Code — Spark Ignition and
Diesel.”)

Fuel tank capacity, L {gal}.

Altitude limitations, m (1},

Cooling system refill capacity, L {gal}.
Lubricating oif refill capacity, L {qt}.

Slope operation limitations, percent of grade.

Electric Motor Data
Manufacturer shail specify:

Alternating or direct current, voltage, and frequency,
Hz.

Type of motor.

Motor rating {continuous, or intermittent time), kW
{hp}. at rated speed, rpm.

Type of starter.

Pumps

Manufacturer shall specify for each main pump:
Type.

Engine to pump speed ratio.

Flow, L/min {gpm), at specified pressure, kPa {psi}.
and speed, rpm.

Maximum working pressure, kPa {psi).

Mechanical and Hydrodynamic Drives

Net delivered horsepower and speed at the power
take-off shafi shall be specified. Machine perfor-
mance specifications shall be based on this power.

Hydrostatic Drives

Net delivered horsepower and speed at the flywheel
shall be specified. For hydraulic functions, perfor-
mance specifications shall be based on the pump’s
net gallonage at specified pressure and recommended
oil cperating temperature.
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WORKING EQUIPMENT

Lifting Crane Data

The manufacturer shall publish the foliowing data:
Data on load rating chart {see Paragraph 4.01.6).

Telescopic boom information {if applicable};

List the maximum telescopic travel length of each
boom telescopic section.

Specify whether sections are telescoped with power
or manual.

Procedure for extending and retracting telescopic

boom section.

Height of boom point load hoist sheave pin for per-
missible boom configurations and operating ranges.
For each hoist drum or hoist mechanism:

Drum Pitch Diameter.

Available Line Pull [see Paragraph 3.01.8.3{A)}.
Permissible Line Pull [see Paragraph 3.01.8.3(B}].
Available Line Speed [see Paragraph 3.01.8.3{C}].
Rope Spooling Capacity [see Paragraph 3.01.8.1 {8)].

Hoist hotding mechanism:

State whether hoist holding mechanism is automati-
cally controlled, manually controlied, if free fall avail-
able, or any combinaticn thereof.

Hydraulic relief valve (if applicable);

Relief valve settings shali be specified and any
change in relief valve setting without the consent of
the manufacturer shall be the user’s responsibility.

Tire Pressures

Clamshell Data

The manufacturer shali publish the foltiowing data:
Data onclamshell rating chart{see Paragraph 4.02.5}.

For holding and closing drums:

Drum Pitch Diameter.

Available Line Pull [see Paragraph 3.01.8.3(A)1
Permissible Line Pull [see Paragraph 3.01.8.3(B]l.
Available Line Speed [see Paragraph 3.01.8.3{C]}].

50423
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For hoisting mechanisms for hydraulic operated clam-
shell:

Drum Pitch Diameter.

Available Line Pull [see Paragraph 3.01.8.3{A}].
Permissible Line Pu!l fsee Paragraph 3.01.8.3{B]].
Available Line Speed {see Paragraph 3.01.8.3{C]].
For opening and closing mechanism for hydraulic
operated clamshell:

Hydraulic Flow, L/min (gpm}.

Hydrautic Pressure, kPa {psi).

Magnet Data

The manufacturer shali furnish the following data:
Data on magnet rating chart (see Paragraph 4.03.5).

For hoist drum;
Drum Pitch Diameter.

Available Line Pull [see Paragraphs 3.01.B.3(A} and
5.034)

Permissible Line Pull[see Paragraphs 3.01.B.3(B}and
5034]

Available Line Speed[see Paragraphs 3.01.8.3(C}and
5034)

For magnet generator:

Driven by main engine or separate engine.

AC or DC.

Voltage.

KW Rating.

Dragline Data

The manufacturer shall furnish the following data:
Data on dragline rating chart (see Paragraph 4.04 3}.

For hoist and drag drums:
Drum Pitch Diameter.

Available Line Pull [see Paragraphs 3.01.8.3{A} and
5.034)

Available Line Speed[see Paragraphs 3.01.8.3(C}and
5.034).



SECTION 6

MOBILE CRANE
CONSTRUCTION AND CHARACTERISTICS

Mobile cranes may be subjected te a wide variety of job applica-
tions and environmental conditions. This section pertains to the
physicat capabitity and construction features of the crane in rela-
tion to performance of specific work intended under conditions
expressly described by the manufacturer’'s publications. Many
construction characteristics and features of the crane design are
covered elsewhere in this standard. For additional information on
the proper use of mobile cranes see CIMA’s "Crane User's Safety
Manual,” the manufacturers’ manuals, the crane load rating chart
and SAE J153, "Safety Considerations for the Operator.”

6.01

6.01.1

6.01.2

6.01.3

6.01.4

CRANE DESIGN REQUIREMENTS

The following requirements in Section 6.01 are the
responsibility of the crane manufacturer.

Hydraulic Pressure Limiting Device

Hydraulic relief valves or other devices used to limit
pressure within the hydraulic system shall have pres-
sure settings of sufficient magnitude to provide the
capabilities of operation described in previous sec-
tions. Gauge ports shall be provided ineach hydraulic
circuit for checking the manufacturer's specified
setting.

Clutches and Brakes

Clutches and brakes shall be provided with adjust-
ments where necessary to compensate for wear and
to maintain proper performance of these components.

Cab Construction

insofar as practical, without interference with opera-
tion, cabs shall provide protection for the operator
from the weather. Cab windows and/cr openings
shall be provided and arranged for good visibility of
the work area. Visibility of other areas should be pro-
vided as extensively as crane component arrange-
ment and enclosures will permit. All operator station
windows shalt be of shatter-resistant glazing. Equi-
valent glazing materials may be used unless prohi-
bited by other regulations.

Provisions should be made in the cab for storage of
operator’s manuais and any other manufacturer infor-
mation or ingtructions.

Mounting provisions should be made for storage of a
fire extinguisher in the operator’s station{s).

Access to the Cab or Enclosure

For steps, ladders, and grab handles used for entering
and exiting the cab or enclosure for servicing or oper-
ating, the crane should comply with SAE J185
JUNB1, “Access Systems for Off-Road Machines.”

6.01.5

6.01.6

6.01.7

6.01.8

6.01.9
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Doors and Windows

All doors and windows whether of the sliding or
swinging type shall be adequately restrained from
accidental opening or closing. The cab door shall
either swing outward or slide rearward 1o open.

Catwalks, Walkways, and Steps

All walkways and steps should comply with SAE J185
JUN81, “Access Systems for Off-Road Machines.”
Principal walking surfaces shall be of a skid resistant
type.

Engine Exhaust

Engine exhaust gases shall be piped to the outside of
the enclosure and directed away from the operator.

Guards and Warnings

Suitable guards shall be provided to protect operators
or maintenance personnel during their normal duties,
from exposure to known hazards that are inherent
characteristics on the machine {such as rotating
machinery parts). If a guard is impractical, it is the
responsibifity of the manufacturer to warn by means
of an appropriate sign. This sign should be designed
and instalied in accordance with SAE J115 SEP79,
“Safety Signs,” consistent with physical limitations
on size and location.

Rope carrying sheaves, which can momentarily be
unloaded, shall be provided with close-fitting guards
1o guide the rope in the groove when the load is
reapplied.

Lubrication and Fluid Fills

Lubrication fittings and fluid fill peints (fuel, coolant.
hydraulic fluid, etc.) should be located in areas that
are easily accessible and will not collect fluid spifls.

Fluid level indicators should follow the guidelines set
forth in SAE J48, “Guidelines for Fluid Level Indica-
tors.”” Lubrication charts shall be furnished by the
manufacturer. The preferred format of the lubrication
chart is shown in SAE J753 APR80, “Lubrication
Chart — Construction and Industrial Machinery.”

Preferred maintenance intervals are covered in SAE
J752b, “Maintenance |nterval — Construction Equip-
ment." Lubricant types used in lubrication charts are
shown in SAE J754a, “Lubricant Types — Construc-
tion and Industrial Machinery.”” For preferred sym-
bals and color codes for fluid fitls, see SAE J223
APRS80, “Symbaols and Color Codes for Maintenance
Instructions, Container and Filler Identifications.”



6.01.10

6.01.10.1

Controls

Controls may be located on the upperstructure and/or
the undercarriage. All controls essential to operation
shall be located within easy reach of the operator
when at the operator’s station{s}. The placement of
controfs shall allow for proper coordination of hand
and foot movement required by the various types of
working equipment. See SAE J983 OCT80, “Crane
and Cable Excavator Basic Operating Control Arrange-
ment” and Reference V, “"Suggested Maobile Hydrau-
lic Crane Basic Operating Control Arrangement.”

Hand Levers and/or Foot Pedals

Controls for load hoist, boom hoist, swing, and boom
telescope, shall return to neutral position automati-
cally upon operator release when not intentionally
restrained for functional purposes.

The function of all controls as specified in SAE J9B3
OCTB0 and/or Reference V shall be clearly identified.
Indentification should be labels or diagrams as de-
scribed in SAE J983 OCTBO, SAE J298, or Reference V.

6.01.10.2 Controt Forces and Movements

6.01.11

6.01.12

6.01.13

6.01.13.1

6.01.13.2

When controls and corresponding controlled ele-
ments are properly maintained and adjusted and the
machine is operated within the manufacturer’s rating
with recommended mechanisms, the following shall
be provided under normal operation.

Control forces not greater than 15.8 kg (35 Ib) on hand
levers. Forces not greater than 22.7 kg (50 Ib) on foot
pedals.

Travel distance on hand levers not greater than 35.56
cm {14 inches) from neutral position on two-way lev-
ers and not greater than 60.96 cm (24 inches) on
one-way levers. Trave! distance on foot pedals not
greater than 25.4 cm (10 inches).

Brakes, Parking

Parking brakes, such as travel and swing, shall be of a
design that can be set in the holding position and
remain 50 without operator attention.

Electric Motors

Electric powered machines shall be adequately
grounded between the upperstructure and the mount-
ing base to avoid damage to anti-friction bearings.

Tipping Conditions
A machine is considered to be at the point of tipping

when a balance is reached between the overturning
moment and the stabilizing moment of the machine.

Note: For suggested test procedure see SAE Recom-
mended Practice. J765 OCT80.

When outriggers are used, wheels or crawler tracks
shall be relieved of ail weight by the outrigger jacks or
blocking, unless otherwise specified by the manu-
facturer.

Radius of foad {see Y in SAE J958 MARB1, Figure
6} is the horizontal distance from a projection of the
axis of rotation to the supporting surface, before load-
ing, to the center of vertical hoist line with load
applied.

6.01.13.3

6.01.14

6.01.14.1
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Tipping load is the load producing a tipping condition
at a specified radius. Weights of hook, hook blocks,
slings, and other {oad handling devices shall he con-
sidered part of the load to be handled. When more
than a minimum required hoist reeving is used, the
additional rope weight shall be considered part of the
load to be handled.

Backward Stability With Boom Structure
Installed

The backward stability of a crane is its ability to resist
overturning in the direction opposite to boom point
while in the unlpaded condition. The resistance to
backward overturning is reflected in the margin of
backward stability.

The general conditions for determination of the back-
ward stability margin, applicable to all cranes within
the scope of this section, are as follows:

Crane to be equipped for crane operation with short-
est recommended boom positioned at its maximum
recommended boom angle for that boom length;

Crane to be unloaded {lower load block on support);
Outriggers free of the bearing surface;

Crane to be standing on a firm supporting surface
leve! within 1% grade;

All fuel tanks to be at least half full, and all other
fluid levels as specified.

Minimum Backward Stability Conditions

The following are minimum acceptable backward
stability conditions:

Crawler Cranes

{1} The total load on the tipping fulcrum on the side
or end of the undercarriage supporting the feast load
shall not be less than 15% of the total weight of the
crane.

{2} When applied to crawler cranes equipped with re-
tractable crawler assemblies, the manufacturer must
provide cautionary information on the crane visible to
the operator if the criterion described in 6.01.14.1 A{1)
is not met when crawlers are retracted.

Wheel-Mounted Cranes {on tires or on wheels}

{1} With the longitudinal axis of the rotating super-
structure of the crane at 80 degrees to the longi-
tudinal axis of the carrier, but total load on all wheels
on the side of the carrier under the boom shall not
be {ess than 15% of the total weight of the crane.

{2} With the longitudinal axis of the rotating super-
structure of the crane in line with the longitudinal
axis of the carrier in either direction, the total load
on ail wheels under the lighter Joaded end of the
carrier shall not be less than 15% of the total weight
of the crane in the manufacturer's specified work
area, and not less than 10% of the total weight of
the crane in the area not specified as a work area.

{3} The on-tire or on-wheeis limitations must be met
unless cautionary information is placed on the crane,
visible to the operator. This information shail state
the operating conditions that require the outriggers
to be set to maintain sufficient backward stability.



C. Wheel-Mounted Cranes (on outriggers}
Under the conditions of 6.01.14 A, B, C, D and E,
and with the machine supported level on fully ex-
tended outriggers with all tires free of the supporting
surface, the resistance to overturning in a backward
direction shall be equivalent to those conditions
specified in B{1) and (2} above.

the manufacturer’s rating charts and are maximum
loads at those radi covered by the manufacturer’s
warranty. Weight of hook, hook blocks, slings and
other load handling devices shall be considered par
of the load to be handled. When more than the min-
tmum required hoist reeving is used, the additional
rope weight shall be considered part of the load to be

handled.
6.01.15 gackwazd Stabllltv With BOOm Structure 6.02.2 Practical Working Loads
emove Practical working loads for the particular job shall be
The manufacturer must provide cautionary inform- established by the user with due allowance for oper-
ation if the criterion described in 6.01.15.1 is exceed- ating conditions. These conditions include the sup-
ed with conditions as in 6.01.14 but with the boom porting surface and other factors affecting stability,
structure removed from the crane. This cautionary wind, hazardous surroundings, experience of per-
information shall be placed on the crane, visible 1o sonnel, etc.
the Operator, This information shall also caution if 6 03 CRANE STRUCTURE TESTING
the counterweight must be either removed or ) . )
. These uniform test methods provide the manufac-
securely supported from the surface upon which the . . .
. . turer with a systematic nondestructive procedure for
crane stands before the working equipment may be R . .
determining induced stresses in crane structures:
removed.
6.01.15.1 The total load on all wheels, outriggers, crawler track 6.03.1 Is-attlce Type Booms
- .. . ee SAE J987 OCT80.
or idlers {tipping fulcrum) on the side or end of the
undercarriage supporting the {east load shafl notbe 6.03.2 Cantilevered Type Booms
less than 5% of the total weight of the crane. See SAE J1063 OCT80.
6.01.16 Forward Stability 6.04 CRANE INSPECTION,
Cranes may not have sufficient forward stability {in SERVICE AND MAINTENANCE
the direction of the boom) 1o handle some boom Inspection, servicing and maintenance are extremely
lengths. Information shall be provided on the load or important in the use of mobile cranes. Frequency
load radius rating chan gtétlng any |Irn|13tl0ns.ll.1 boom requirements depend upon numerous factors, such
iength, angle for specified operating conditions of L . . .
. . . . as crane activity, severity of service, vulnerability of
outriggers, direction of boom, or other requirements. P
parts to wear and damage, and the extent to which
6.02 LOAD DEFINITIONS parts may be deemed critical. Manufacturer's opera-
6.02.1 Rated Load For and_ mainter‘nance rnanl.'lals should recommend
Rated loads at specified radii are the lesser of a speci- inspection, service and maintenance frequency for
fied percentage of tipping loads or the machine's the particular crane involved.
hydraulic or structural competence as established by
SECTION 7

GLOSSARY & ABBREVIATIONS

7.0 Theftollowing is a glossary of technical terms and defintitions
as used in the Crane industry.

ACCESSORY. A secondary part or assembly of parts which con-
tributes to the overall function and usefulness of a machine.

A-FRAME. See Par. 3.01.10 and "MAST.”

ALLOWABLE ROPE LOAD. The “nominal’” breaking strength
of the rope divided by a strength factor.

ANGLE INDICATOR (BOOM). An accessory which measures the
angle of the boom above horizontat,

ATTACHMENT. See Section 4.

AXIS OF ROTATION. The vertical line around which the upper-
structure rotates.

BACK HITCH GANTRY. See Par. 3.01.10.

BACKWARD STABILITY. Resistance to overturning of the machine
in rearward direction. See Par. 6.01.14.

BAIL (BUCKET}). A yoke ar spreader hinged to sides of dragline
bucket to which is attached connecting sheave or chain for
hoisting and dragging operatians.

BAIL BLOCK. Block attached to dragline bucket through which rope
line is reeved. Also referred to as "PADLOCK.”

BAIL PULL. Total pull developed at point of attachment of rope to
dipper or bucket.

BOGIE AXLE. Two or more axles mounted to a frame so as to
distribute the tpad between the axles and permit vertical
osciliation of the axles.

BOOM. See Par. 4.01.1.

BOOM ANGLE. See Par. 4.01.1.3.

BOOM CHORD. A main corner member of a lattice type boom.
BOOM HOIST. Means for controlling the angie of the boom.

BOOM LACING. Structural truss members at angles to and sup-
porting the boom chords of a lattice type boom.
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BOOM LENGTH. See Par. 4.01.1.2.
BOOM SECTIONS. See Par. 4.01.1.

BOOM STOP. A device used to limit the angle of the boom to the
highest recommended boom angle.

BRIDLE (FLOATING HARNESS). A frame equipped with sheaves
and connected to the boom by stationary ropes usually called
pendants.

BUCKET. See "CONCRETE, CLAMSHELL AND DRAGLINE
BUCKET." A structural container suspended from the boom
used for handling material.

CAB. An enclosure which covers the operator and/or machinery.
See Par. §.01.3,

CABLE. A flexible electrical conductor.

CANTILEVERED BOOM. A boom, fixed or telescoping, supported at
some point between the boom pivot and the boom point.

CARBODY. See "UNDERCARRIAGE FRAME.”
CARRIER ROLLERS. See "TRACK CARRIER ROLLERS.”
CATWALK. See SAE J185 JUNBT1.

CENTER PIN. Vertical pin or shaft which acts as rotation centering
device and connects revelving upperstructure and under-
carriage.

CENTERLINE OF ROTATION. See "AXIS OF ROTATION.”
CHASSIS. See "UNDERACARRIAGE.”
CLAMSHELL. See Par. 4.02.

CLOSING LINE. Therope reeved from hoist drum to control closing
of rope operated clamshell bucket.

CLUTCH. A friction, electromagnetic, hydraulic, pneumatic, or
mechanical locking device for engagement or disengage-
ment of power.

CONCRETE BUCKET. Bucket for handling wet concrete.

COUNTER ROTATING TRACKS. The ability of the machine to simul-
taneously drive tracks in opposite directions causing the
undercarriage to rotate about its center.

COUNTERWEIGHT. See Par. 3.01.2,

CRANE STRUCTURE TESTING. See Par. 6.03.

CRAWLER ASSEMBLY. See Par. 3.02.1.1.

CRAWLER BEARING LENGTH AND AREA. See Par. 5.02.1.6
CRAWLER BELT. See "TRACK ASSEMBLY."

CRAWLER CHAIN. Chain used as final drive to the drive sprocket.
CRAWLER FRAME. See "TRACK FRAME."

CRAWLER UNDERCARRIAGE. See Par. 3.02.

CUSHION BLOCK. See Par. 4.05.1.7,

CUTTING EDGE (LIP). The part of the bucket which penetrates
material to be excavated. Teeth may or may not be attached.

CUTTING WIDTH. The maximum width of the opening cut by a
bucket measured by the overall width of the teeth or side
cutters.

CYLINDER. A device which converts fluid power into linear
mechanical force and motion.
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DERRICKING. Operation of changing boom angle in a vertical
plane. See "BOOM HOIST.”

ORAGLINE BUCKET. See Par. 4.04.1.1.
DRAG RQOPE. Rope for pulling in bucket in dragline operations.

DRIVE SPROCKET. Adrive roller with teeth which engages match-
ing recesses of pins (bushings) in the track assembly.

DRIVE TUMBLER. A drive rotler with recesses which contact
matching lugs or pins in the track assembly.

DROP HAMMER. See Par. 4.05.1. H{A),

DRUM (ROPE]). A rotating cylinder with side flanges on which rope
used in machine operation is wrapped.

ENCLOSURE. See Par. 3.01 3.
ENGINE HOUSE. See "ENCLOSURE.”

FAIRLEAD. See Par. 4.04.1.3.

FREE FALL. Lowering of the hook {with or without load} without
being coupled to the power train, with the lowering speed
being controlled by a retarding device, such as a brake.

FRONT END. See Section 4.
FULL LOAD SPEED. See "RATED ENGINE SPEED.”

GANTRY (A-FRAME). See Par, 3.01.10.

GOOSENECK BOOM. A boom which has an integral upper section
projecting at an angle from longitudinal axis of lower section.

GOVERNED SPEED. Engine speed controlled by the power plant
governor.

GRADEABILITY. See Par. 5.02.1.1 and 5.02.2.2.
GROUND CLEARANCE. See SAE J1234.

GROUND LINE. Horizontal ground plane or grade. See SAE J1234
and SAE J358 MARBS1,

GROUND PRESSURE. See Par. 5.02.1.7.

GROUSER. Projecting lug{s) attached to or integral with the track
shoes to provide additional traction.

GUY ROPE A supporting rope which mamntains a constant distance
between the points of attachment to the two components
connected by the rope.

HAMMER (PILE}). See Par. 4.05.1.1.

HAMMER HEAD BOOM. A boom on which both hoist and boom
suspension lines are offset from centerline of boom for load
clearance.

HOIST. The process of lifting.

HOIST MECHANISM,
Boom Hoist. See Par. 3.01.9.
LLoad Hoist. See Par. 3.01.8.

HOLDING LINE. The cable reeved from a hoist drum for holding
clamsheil bucket or grapple suspended during dumping and
lowering aperations.

HOOK BLOCK. Block with hook attached used in lifting service. It
may have a single sheave for double or triple line, or multiple
sheaves for four or more parts of line. (See "LOAD BLOCK.""}

HOOK ROLLERS. Rollers which prevent the lifting of the upper-
structure from the undercarriage.



IDLER. Large end rolier of track assembly at opposite end from drive
sprocket, and which is not power driven.

IDLER ROLLER. See “iDLER, TRACK ROLLER,” or “TRACK CAR-
RiER RQLLER.”

IDLER TUMBLER. Large end roller of track assembiy at opposite
end from drive tumbler, and which is not power driven.

INDEPENDENT FUNCTIQNS. An operation independent of other
functions.

JACK SHAFT. Term applied to an intermediate shaft.
JIB. See Par. 4.01.1.10.

KING PIN. See “"CENTER PIN."

LACING. See "BOOM LACING.”

LAGGINGS. Removable and interchangeable drum spool shells for
changing hoist drum diameter to provide variation in rope
speeds and line pulls. This construction is optional with
manufacturer.

LATTICED BOOM. Boom of open construction with lacing between
main chord members in form of truss.

LENGTH INDICATOR {BOOM). See Par. 4.01.1.6.
LIFT CAPACITY. See "RATED LOAD.”

LiNE PULL. The rope pull generated off a rope drum or lagging at a
specified pitch diameter. See Par. 3.01.8.3.

LINE SPEED. The rope velocity at a rope drum or lagging at a
specified pitch diameter. See Par. 3.01.8.3.

LIVE ROLLER CIRCLE. An assembly of multiple swing rollersfreeto
roll between revoiving upperstructure and undercarriage.

LCAD BLOCK. See "HOOK BLOCK.”

LOAD DEFINITIONS. See Par. 6.02.

LOAD HOIST. See Par. 3.01.8.

LOAD HOIST DRUMS. See Par. 3.01.8.1.

LOAD HQOIST LINE. Another term for “hoist line.” In lifting crane
service it refers to the main haoist. The secondary hoist is
referred to as a “whip line.”

LOAD LOWERING. See Par. 3.01.8.2.

LUFFING. Operaticn of changing baom angle in the vertical plane.
See "BOOM HOIST.”

MAGNET. See Par. 4.03.

MAGNET CONTROLLER. Electric controller for governing flow of
current to magnet. Part of magnet equipment.

MAGNET GENERATOR. See Par. 4.03.1.4.

MAST. Structure hinged at or near the boom hinge and extending
above the cab for use in connection with supporting a boom.
Head of mast is usuvally supported and raised or lowered by
the boom hoist ropes.

MATS. A device used for supporting machine on scft ground.
Usually of timber construction.

OUTRIGGER. See Par. 3.02.2.5.

OVERHAUL. Capability to gravity lower the load block.

PENDANT. A supporting rope which maintains a constant distance
between the points of attachment to the two components
connected by the rope.
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PERCENT OF GRADE. Measurement of slope expressed as the
ratio of the change in vertical distance (rise) to the change in
horizontal distance {run) multiplied by 100,

PILE. Usually a long slender member driven into the ground.

PILE CAP. An adapter between the pile driving unit and the upper
end of the pile.

PILE LEAD. A structure on which the pile driving unit and pile cap
may operate.

PITCH DIAMETER. Root diameter of drum, lagging or sheave, plus
the diameter of the rope.

POWER CONTROLLED LOWERING. A system or device in the
power train other than the load hoist brake, which can con-
trol the lowering rate of speed of the load hoist mechanism.

POWER PLANT. See Par. 3.03.
POWER TAKE-QOFF. See Par. 3.04.

POWER TRAIN. The means to transfer power from one point to
another accomplished by gears, chains, hydraulic pump and
motor, or other means, or a combination thereof.

PRACTICAL WORKING LOADS. See Par. 6.02.2.

PRESSURE, MAXIMUM WORKING. Pressure as stated by the
machine manufacturer as the maximum pressure atwhich a
circuit shali be operated. This pressure may be limited by a
relief valve or other means.

PRIME POWER SQURCE. See Par. 3.03.
PROPEL. See "TRAVEL.”

RADIUS (OF LOAD). See Par. 6.01.13.2.
RATED ENGINE SPEED. See SAE J1349 DEC80.
RATED LOAD. See Par. 6.02.1.

RATING CHART:
Lifting Crane. See Par. 4.01.6.
Ciamshell. See Par. 4.02.5.
Magnet. See Par. 4.03.5
Dragline. see Par. 404 .3.

REEVING. A rope system where the rope travels around drums and
sheaves.

REVOLVING UPPERSTRUCTURE (FRAME}. See Par. 3.01.
RING GEAR. See "SWING GEAR.”

ROLLER PATH. The surface upon which run the rollers that support
revolving upperstructure. It may accommodate either cone
rollers, cylindrical rollers, or live rollers.

ROPE. Refers to wire rope unless otherwise specified. See "W!RE
ROPE.”

SCOOP. A pivoted member of the clamshell bucket which digs and
handles material.

SHOQES. See “TRACK SHOES.”

SiDE LOADING. A load applied at an angle to the vertical plane of
the boom.

SLEWING. See "SWING,” Par. 3.01.6.

SLIDE BAR. Stationary elements in a track frame which support
and guide the upper track chain or shoes.



STABILITY. The ability to resist tipping. Also see Par. 6.01.13 and
6.01.14.

STABILIZER. See "OUTRIGGER.”
STAY. See "PENDANT."
STEAM HAMMER. Steam driven pile hammer.

STRIPPER. Machine used for excavating overburden in open cut
mining. The term is usually applied to a dragline modified or
designed for greater reach, than the manufacturer’s rating
for the particular standard size of machine. A stripping drag-
line usually has an extra long boom with a correspondingly
smaller bucket than one of nominal rated capacity as fur-
nished with a boom of base rating length.

STRUCTURAL COMPETENCE. The ability of the machine and its
components to withstand the stresses imposed by rated
loads.

SUPERSTRUCTURE. See "UPPERSTRUCTURE,” Par. 3.01.
SWING. Rotation of the upperstructure about the axis of rotation.
SWING BEARING. See Par. 3.02.1.3.

SWING BRAKE. See Par. 3.01 8.

SWING CIRCLE. See “SWING BEARING.”

SWING CLEARANCE. The maximum radial distance from the axis
of rotation to the putermost extension of the upperstructure.

SWING GEAR. External or internal gear that meshes with the
swving pinion to provide swing motion.

SWING LOCK. See Par, 3.01.6.1,

SWING MECHANISM. The power train providing hi-directicnal
rotation of the upperstructure,

SWING SPEED. See Par. 5.01.1,

TACKLE (HOIST). Assembiy of ropes and sheaves arranged for
lifting.

TAGLINE. See Par. 4.02.1.4.
TAIL SWING. See "SWING CLEARANCE.”
TELESCOPING BOOM. See Par. 4.01.1.

THIRD DRUM [AUX!LIARY). A hoist drum in addition to two main
hoist drums, often used in pile driving.

TIPPING CONDITION. See Par. 6.01.13.
TIPPING LOAD. See Par. 6.01.13.3.

TOOTH ADAPTER. Main part of bucket or dipper to which aremaov-
able tooth is fastened.

TOOTH BASE. See "TOOTH ADAPTER.”

TOOTH POINT. Removabie and replaceable point for dipper or
bucket tooth.

TOPPING SPEED. See "Boom Hoisting Time,”” Par. 3.01.9.3,

TOWERATTACHMENT. The tower attachment consists of a luffing
boom of variable length mounted on a vertical fixed tower of
variable length. A mast is mounted on the tower to provide
boom suspension. All tower attachment functions are pro-
vided with power from the basic crane.

TRACK ASSEMBLY. An assembly of track shoes and connecting
members.

TRACK BELT. See "TRACK ASSEMBLY .

TRACK CARRIER ROLLERS. Rolling elements in/on a track frame
which support and guide the upper track shoes or chain.

TRACK FRAME. The structure that supports the roilers, sprockets,
or tumblers, and adjusting means in a track assembly.

TRACKROLLERS. Rolling elements in atrack frame which transfer
the machine weight to the track assembly.

TRACK SHQOES. The members of the track assembly that distribute
the lead to the supporting surface.

TRAVEL. The function of the machine moving under its own power
from one location to another.

TRAVEL MECHANISM. The power train transmitting power to pro-
duce travel.

TREAD. See “TRACK SHOES.”
TUMBLER. See "DRIVE TUMBLER" and “IDLER TUMBLER.”

TURNING DIAMETER. See Figure 1, SAE J958 MARB?Y and SAE
JB35b.

TURNTABLE. See "UPPERSTRUCTURE,” Par. 3.01.

UNDERCARRIAGE. See Par. 3.02.

UNDERCARRIAGE FRAME. The principal structural frame of the
undercarriage.

UPPERSTRUCTURE. See Par. 3.01.
UPPERSTRUCTURE FRAME. See Par. 3.01.1.

WHEELED UNDERCARRIAGE. See Par. 3.02.2.

WHEELED UNDERCARRIAGE CLEARAMNCE DIAMETER. See SAE
J695b.

WHIP LINE. Secondary hoist line. Also see "LOAD HOIST LINE.”

WIRE ROPE. A flexibie, multi-wired member usually consisting of
core member around which a number of multi-wired strands
are “laid” or belicaily wound.

WORKING EQUIPMENT. See Section 4.

WORKING WEIGHT. Weight of machine in working order with
complete front end equipment and one-half tank of fuel.
Machine configuration shall be specified.
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Symbol

Metric {English)
m (ft)

L {gal}

L qt)

L/min (gpm}

kW {hp)
Hz
mm {in)

cm? (in3)

rpm
m? {yd?)

kg (Ib) weight
N {Ib} force
km./h {mph)

kPa {psi}

deg

secC

Unit of Measure

Metric (English)
meter {feet}
liter (gallon}
liter {(quart)

liters per minute
(galtons per minute}

kilowatt (horsepower, SAE)
hertz
millimeters (inches)

cubic centimeters
{cubic inches}

revolutions per minute

cubic meters
{cubic yards)

kilograms (pounds)
newtons (pounds}

kilometers per hour
{miies per hour}

kilopascal
{pounds per square inch)

degrees

seconds
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ABBREVIATIONS AND CONVERSIONS

Conversion Factor

Metric to English
mx 3.281

Lx.2642

L x 1.0568

L/minx 2642

kW x 1.341

mm x .03937
cm? x .06102

m? x 1,308

kg x 2.2046
N x .2248
km/hx 6214

kPa x .1450



ADDENDUM A
Crane Rating Classification

Classification -- Lifting cranes shall be classified by a symbol, consisting
of two numbers based on crane rated loads [(par. 4.01.2) in the direction
of least stability, with outriggers set if the crane is so equipped.

(1) The first number of the group shall be the crane rating radius,
in feet, for the maximum rated load, with base boom length.

(2) The second number of the group shall be the rated load {expressed
in pounds divided by 100, and rounded off to the nearest whole
number) at 40-ft. radius, with 50-ft. boom length.

Example -~ To illustrate the above method of classification, assume a truck
crane rated 40 tons at 12-ft. radius with base boom length, and 19,600
pounds at #40-ft. radius with 50-ft. boom length. The classification of this
crane would be:

"40-ton truck crane {Class 12-196}"

The number 12 represents the radius, in feet., for the 40-ton rated load,
and the number 196 represents the rated load in pounds, at 40-ft. radius.
divided by 100. This method is illustrated below in Figure A-1,.

RATING | " 19600
: 25

10-TAN: EXAMPLE: / 18

: e

i
C40-TON RYDAAULIC TRUCK CHAME 7

re
{CLASS 12-196)

eeem o 12 FT. RADIUS -— -
i [

— - 40 FT. RADIUS

Figure A-l.
Method of Determining Crane Rating Classification.
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CALIFORNIA
Proposition 65 Warning

Diesel engine exhaust and some of its
constituents are known to the state of
California to cause cancer, birth defects,
and other reproductive harm.

WARNING: Battery posts, terminals, and
related accesories contain lead and lead
compounds, chemicals known to the
State of California to cause cancer and
reproductive harm. Wash hands after
handling.






