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%" SERVICE MANUAL

This manual has been prepared for and is considered part of -

4000W

Crane Model No.

40385

Crane Serial No.
This manual is divided into the following sections:

SECTION 1 General

SECTION 2 Attachment
SECTION 3 Maintenance
SECTION 4 Lubrication
SECTION 5 Capacities
SECTION 6 Operating Controls
SECTION 7 Adjustments
SECTION 8 Troubleshooting

NOTICE

The crane serial number is the only method your distributor or the factory

has of providing correct parts and answers to service problems.

The crane serial number is located on a decal attached to the operator’'s

cab. Always furnish crane serial number when ordering parts or
communicating service problems with your distributor or the factory.

A WARNING

To prevent death or serious injury:

Avoid unsafe operation and maintenance.

This crane must be operated and maintained by trained and
experienced personnel. Manitowoc Cranes is not responsible for
qualifying these personnel.

Do not operate or work on this crane without first reading and
understanding Operator’'s Manual and Capacity Charts supplied with
crane.

Store Operator's Manual supplied with crane in holder in operator’s
cab.

Attach laminated Capacity Charts supplied with crane to chain in
operator’s cab.

If Operator's Manual or Capacity Charts are missing from cab,
contact your distributor for new ones.

MANITOWOC CRANES, INC.
2401 SO. 30™ STREET « PO BOX 70 « PHONE 920-684-6621 « FAX 920-683-6338
MANITOWOC, WI 54221-0070 USA

08/10/06
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aniio,
DIESEL ENGINE EXHAUST \/

CALIFORNIA

Proposition 65 Warning
A Diesel engine exhaust and some of its constituents are known to
the State of California to cause cancer, birth defects, and other
reproductive harm.

© 1997 Manitowoc Cranes, Inc.

Rev. 07-08-97 Folio 1537-1
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Folio 764 10/22/81 Boom Assembly

Service Drawing 48168 02/20/70 #22 Boom Rigging Assembly
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Folio 529 03/04/81 Tank & Gear Capacities 4000-4000W Vicon
Folio 417 02/11/87 Lubrication Instructions
Bulletin Service/Parts Bulletin 18-1  04/27/01 Lubricant Specifications
Bulletin Service/Parts Bulletin 18-2  01/08/93 Approved Lubricants for Arctic Operation

SECTION 5 - CAPACITIES

Folio 2081 03/07/05 Capacity Chart Information

For lifting capacities, wire rope specifications, drum and lagging information, and
other capacity information, refer to separate capacity chart manual provided with
crane or to laminated capacity charts retained in operator's cab.

SECTION 6 - OPERATING CONTROLS

Service Drawing 184679 04/09/97 Standard Hand Signals for Controlling Crane Operations
Folio 1395 12/09/99 Converter Operation Controlled & Non-Controlled Converters
Folio 1201 02/13/86 3900, 3900W, 4000W Operator's Guide

Folio 1315 08/19/03 Preperation for Cold Weather

SECTION 7 - ADJUSTMENTS

Folio 242 06/26/84 Hook Roller Adjustment

Folio 1045 02/14/91 Clutch Discs

Folio 601 Independent Boom Hoist

Folio 564 01/06/84 Independent Swing Shaft Clutches
Folio 1294 09/23/87 Swing Brake

Folio 201 09/28/82 Drum Clutch

Folio 944 01/06/84 Manual Drum Brakes

Folio 1275 10/20/86 Main Drive Shaft Clutches
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Crawler Adjustment
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Lower Works
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MANTTCWOC BASIC SFECTFITATIONS
MORET BQ, A000W YICON

1 .||

1T SERIAL 0. 42385 LIFTCRANE ¢ DRAGLING CLAMSHELL HDE

FOOPDTR N, 4920 DATE T8S4Ch July 7, 1FFT  DATE SHIFFAL: Jan., 28, 1972
ToHER- KING. & JOHNSOK !
STRIBUTOR: MARTIK ZUEFMENT COMPANY

541P T0- Miami, ARLZCHA

RTUTE, Best

DPUETHASE CRDER No, 128173 PAIETIHG: Scandard

EX{FLAT:  Ies Ho x LETTERING: MNone

TRANSHISSION SPAOCHETS: Hﬂibt 37Tv=41T.  Swing:37T.-LIT.
Swing

L{I?: LaTA—BASIC Hol sk

..... T DHAWNE BAnLLAET: Glied — 3&T, ZL500 - 24T,
~H[JEW~JPEDEﬂEﬂ 33702 - 1457, 32673 - LL&T,
TAREINIEGI0N: 1M piteh 1 strand 203 pitehes - 1" pitch 3 strand 258 pitches
CalCER BHOE: AIZLG - Lgr
CiHAW_ER DRIVZ CYATM:
RTSNT DRUM LAGGING:  Bare WEDGE: 71878 - 1-1/8" rope
LEEFT DRUM LAGGEING: 31382 - 217 dia, plain WEDGE: 11966 = 1-1/8" rope

SONTROL: Aip Harwal Tual

QUi TERWEIGHT ; 'Egﬁl Box 3,5504 FilT 36,5504 Total LO,100#- TQTAL COUNTARWZIGHT
L3892 Bax 3,150# F1ll 32, J&504 Tetal 35, EDG - 104, 400#
43893 Hox 2,900# Fill 25,6DG# Total 28, 5 50 :

TLLNT ZND ATTACHMENTS BOOM TYFE NO, 22 BoOM LENGTH 210 Ft..
"’Etll ORoE: EE|53-3 - 40 Ft,

S0CM UFFER EMU:z 904532 = L0 Ft.

BOOM JHSAHT: la 33426-3 - 20 Ft.

Bl INSIRT: 1- 6235206 - LO Ft., FER OibG, $0605

BCOM IKEZRT. 2- A23532 - L0 Fr. PER CAWG. 504609

ROM THEZHT:

GAMPRY: 48162 - M4 Fr. 8 In,

OPERATING LINZS FbR 220 FT. BOOM AND &5 FT, JIB - SINGLE FART WHIPLIME,
FICHT LREUY CAELS ¥31 dL EXT. Imp Flow Steel InWHC 7
LEFT LRI GAELE: =85 Fr, 1-1/8" dia. 19x7 KQON-5PIN EXT. Imp Pl.5%.IWH0 719280
DO0M EQIZT CABLE: BEG Ft. 7/80 dia, 6x26 Warr. Seale Ext,Imp Fl. St. IWAC TLG035

JIE EACK STAY CABLE:

IEETANTS J18 DATA HO. 123 LEMSTH 10 ¥,

T Zred8] ~ LD Ft. 9-31/L In. Basie TIPT: 334595 - 1B Pt. B—

Le 27THB42 - 20 Pt. gy ST jzoLe - 1% Ft.

1= 2TaEG1 - LD FL, —HEERT:

COURTZEVEISHT HAEDLIMG FPERTLKTS STRUT: 33549 - 12 Fu. 9 In,

F_ 276799 = 11 PL. 2 In. BRTDLE: 2- 276728 - 33 Fu. 3-3/4 In. BEssic
JIB BaCRSTAY PENDANTS:Z2- 276454 - 50 Fu. 4 In

2= 2708495 - L Ft, B In.

B ER PLATT EHTJ!.L

i L Cemmins NS=-7L1-G320 SERIAT, WO, 10207897
TORGUE CCHNWZRTER: Yez % No

CoVEREMGA ”EHIHGL Tasy x Ha

ELSCTRIC ETARTIY Tes ®  Ho

cAlis EJF”Iﬂ“ x" JLWER: X%

a——

CADATTTY CILART

SEE ATTAGHER, SAPAGITY,SHART SHEET



Capacity Chart Sheet

Model: 4000W

Serial Number: 40385

Boom #: #22

Jib #: #123
Signature/Date: MV 08-07-2006
CHARTS Date
Drum and Lagging: 4865 2/16/1977
Lift Chart: 5225 1/24/1978
Jib Chart: 6199-A 4/18/1988
Wire Rope: 5320 10/5/1978
Range Diagram: 48955 6/15/1973
Boom Rigging Dwg.: 48168 12/27/1990
Jib Rigging Dwg.: 43730 2/25/1998
Jib Backstay Dwg.: 48659 9/18/1984
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MANITOWOC CRANES, INC.
MANITOWOC, WISCONSIN

NEW PARTS
WARRANTY

Manitowoc Cranes, Inc. (“Manitowoc”) warrants parts manufactured by Manitowoc, to &
free from defects in materials and workmanship under normal use and service for *ﬁ
applicable warranty period. The applicable general warranty period for each new part/is
SiX (6) months from date of installation or 1,200 hours of operation, whichever occurs?:

body and crawler side frames” is three 3) years from date of shipment by Mamtov@@ r@ 16
prowded however, that the machlne is used solely for I|ftcrane appllcatlons No cla f‘;ﬁ’ %

event later than the expiration of the applicable warranty period and Customer proce
its claim using proper warranty claim procedures.

Manitowoc’s sole obligation to Customer under this warranty is to repair or replace _
re-manufactured or new part or parts, at Manitowoc's option, F.O.B. original point of sh
ment, any part or parts which Manitowoc, in its sole discretion, determines to be defective”.
in materials or workmanship. Manitowoc may require the return of parts, freight charg \\\
prepaid, to Manitowoc's designated facility for inspection and analysis. Reasonabl ‘vzr
freight charges and reasonable labor expenses incurred for approved warranty repalr
ing the applicable general warranty period for each new machine will be reimbursed.
Manitowoc. 0

This warranty shall not apply to ordinary wear and tear; vandalism; abuse; misu ““‘“&;

neglect; accident; overloading; altered, modified or changed equipment; equipment " e
parts which have not been properly installed, operated or maintained or which have bé el /i

improperly adjusted; or damages caused by failure to follow the maintenance procedyfes
outlined in the applicable owner’s manual or in technical bulletins issued by Manltow " X

technical publications department.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES WHETHER WRITTEN, ORAL OR IMPLIED, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PURPOSE. The liability of §-¢
Manitowoc arising out of the sale, use or operation of Manitowoc machines or patt 5--‘--" S
whether in warranty, contract or tort, including claims for special, indirect or consequ'_ W
tial damages shall not in any event exceed the cost of furnishing a replacement for a d lefe
tive part or equipment as hereinabove provided. Upon the expiration of the warrar f'_.
period, as hereinabove provided, any such liability shall terminate. The foregoing wg
ranty shall constitute the sole and exclusive liability of Manitowoc. i

Rev. 08-18-97
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SAFETY MESSAGES M

GENERAL SIGNAL WORDS

The importance of safe operation and maintenance cannot
be over emphasized. Carelessness or neglect on the part of

operators, job supervisors and planners, rigging personnel, A
and job site workers can result in their death or injury and DANGER
costly damage to the crane and property. Identifies imminent hazards that will result in death or

To alert personnel to hazardous operating practices and serious injury if the message is ignored.

maintenance procedures, safety messages are used
throughout the manual. Each safety message contains a

safety alert symbol and a signal word to identify the hazard’s A
degree of seriousness. WARNING

Identifies potential hazards that could result in death or

SAFETY ALERT SYMBOL serious injury if the message is ignored.
A A CAUTION
This safety alert symbol means ATTENTION! Identifies potential hazards that could result in minor or
Become alert — your safety is involved! Obey all safety moderate injury if the message is ignored.
messages that follow this symbol to avoid possible death
or injury.
CAUTION

Without the safety alert symbol, identifies potential
hazards that could result in property damage if the
message is ignored.

NOTE: Highlights operation or maintenance procedures.

© 2005 Manitowoc
Updated: 11-14-2005

Order # 98326211030 https://cranemanuals.com Fo53-1
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SAFE OPERATING PRACTICES

TABLE OF CONTENTS
GENEIAL....uiiiiiiie it 1 | Pedestal MOUNLING ......cooiiiiiiiiiiiie i 6
Read Crane Instruction Manual ...........ccccccoovvivinieiieeninnnns 1 | Personnel Handling.........oooouviiiiiiiiiiiiiiiie e 6
Operator Qualifications ...........ueeevieiiiiiiiiie e 1 | Getting Onto or Off Crane ........ccceevviiiviiieeie e 6
Operator CoONAUCT .......ccvieeiiiiiiiiieiee e 2 | Cabs, Stairs and Walkways ..........cccccoeevvvvivieesiiiiiiieneeeenn 6
Handling Load..........cccooiiiiiiiiiiiee e a e 3 | Operating Near Electric Power Lines...........cccccoeecvvveeeeennn. 6
SiZe Of LOAd ... iiieiiiiie et 3 Electrocution Hazard...........ccoooeeieiiiiee i 6
Attaching Load ..........ccccevveeeiiiiiiience e 3 Electrocution Hazard DeViCes ..........cccceevcvivveieeeeiinns 7
Lifting/Moving Load ............ccovvviiieriee s 3 Electrical Contact .........cccvvvveeeeeiiiiiiiieec e eiiiieeee e 7
HOIdING LOAd..........oocviiiieiie e 4 | RefUBIING. ... 7
SIGNAIS ..t 5 | Fire EXtNQUISNErS .....cuviiiiiieiiiiiiee e 8
Operational AidS ........ccoveiiiiiiii e 5 | ACCIHENTS ..uvviiiiiei ittt 8
GENERAL Because of a program of continuing improvement in product

The importance of safe operation cannot be over
emphasized. Carelessness and neglect on the part of
operators, supervisors and planners, rigging personnel and
job site personnel can result in their death or injury and costly
damage to the crane or property.

The safety information in this publication is intended only as
a guide to assist qualified operators in safe operation.
Manitowoc cannot foresee all hazards that will arise in the
field; therefore, safety remains responsibility of crane
operators and owner.

Local, state, and other governmental agencies may require
stricter operating practices. When a conflict in practices
exists, follow the strictest practice.

READ CRANE INSTRUCTION MANUAL

An Operator’s Manual is provided with our hydraulic line of
cranes. A Service Manual is provided with our traditional line
of cranes. Both manuals contain the same types of
instructions: safety, operation, and maintenance.

For the remainder of this folio, the manual will be referred to
as Crane Instruction Manual.

Safe and efficient operation of this crane requires that it be
maintained in proper working order and that its operators and
maintenance personnel be familiar with the crane's functions
and capabilities.

The Crane Instruction Manual supplied with and considered
part of your crane must be read and completely understood
by each person responsible for operation and maintenance
of the crane.

The Crane Instruction Manual must be read to personnel
who can not read or understand English or other language
the manual is translated into.

© 2005 Manitowoc
Updated: 11-14-2005
Order #: 98328211030

https://cranemanuals.com

design, Manitowoc reserves the right to change the
information and specifications contained in the Crane
Instruction Manual at any time without notice. If you have any
guestions regarding the crane or its Instruction Manual,
please contact your Manitowoc distributor.

A WARNING

Crane Instruction Manual and Capacity Charts must be
kept in operator’s cab at all times.

OPERATOR QUALIFICATIONS

The crane shall be operated only by the following qualified
personnel:

1. Designated operators.

2. Trainees under direct supervision of a designated
operator.

3. Inspectors and maintenance or test personnel when
necessary in performance of their duties.

No other personnel shall be allowed to enter
operator’s cab (with exception of oilers and supervisors
whose duties require them to do so, but then only in
performance of their duties and with knowledge of
operator or other qualified person).

Qualified person is defined as one who by reason of
training and experience is thoroughly familiar with crane
operations and the hazards involved. Such a person shall
meet the operator qualifications specified in OSHA
Regulations (United States Federal Law) or any other
applicable Federal, State, or local laws.

Operator training and qualification is crane owner’s
responsibility.

F1113-1



SAFE OPERATING PRACTICES

OPERATOR CONDUCT

1.

Operator shall not engage in any practice which diverts
his/her attention while operating crane.

Operator shall not operate crane when physically or
mentally unfit.

Operator shall be responsible for all operations under
his/her direct control. When safety of an operation is in
doubt, operator shall consult with person supervising lift
before lifting load.

Operator shall be thoroughly familiar with operation of
crane and its proper care. If adjustments or repairs are
necessary or if there are known defects that impair safe
operation, crane shall not be operated until unsafe
conditions have been corrected.

If there is a warning sign at start controls, operator shall
not start engine until warning sign has been removed by
person who installed it.

Before starting engine, operator shall make sure that:

a. All daily inspection and maintenance services have
been performed.

b. All controls are in off position and all brakes and
locking devices are applied or engaged.

c. All personnel are clear of crane. If equipped, deploy
swing radius barrier available form Manitowoc (see
instructions in this section).

Operator shall test all controls, limits, and
communication systems at start of each shift. Any
defects found shall be corrected before operation is
begun.

A WARNING

Operational aids (accessories) such as rated capacity
indicator or limiter, boom and jib angle indicator or limiter,
anti-two-block device, level indicator, swing limiter,
proximity device, etc., may be installed on your crane.
Such devices are to be used only as AIDS TO ASSIST
OPERATOR; their presence on crane in no way
substitutes for or lessens requirement that operator
knowledge, experience, and judgment are required to
ensure safe operation of crane.

Crane shall not be loaded beyond applicable static or
dynamic ratings given on capacity chart for crane.

» See Size of Load later in this section.
e See Operational Aids in this section.

e See Section 3 of this manual for purpose of each
operational aid.

8.

F

Operator shall not start crane movement if the load or
designated signal person is not within his/her range of
vision or communication.

1113-2

10.

11.

12.

13.

14.

15.

16.

Operator shall understand and respond to signals from
the person directing the lift or from the designated signal
person. When a signal person or crane follower is not
required, operator is responsible for lift. Operator shall
obey a stop signal at all times, no matter who gives
it.

Operator shall verify that the capacity chart being used
is the correct one for how the crane is equipped (boom
length, load line reeving, counterweight, etc.).

Operator shall verify that:

a. Al attachments are properly assembled and
attached to the crane according to the rigging
drawings called for on the capacity chart.

b. The counterweight — to include applicable auxiliary
counterweight — is in place and of proper weight.
Maximum required counterweight shall not be
exceeded.

Operator shall perform the following operations before
leaving operator’s cab for any reason:

a. Park crane (if mobile) and position upperworks so
the crane does not interfere with operation of other
equipment.

b. Apply travel and swing brakes or locking devices.
c. Land any attached load.

d. Lower boom onto blocking at ground level or onto a
boom rest if possible; otherwise, securely fasten
boom from movement by wind or other outside
forces.

e. Move all controls to off.

f.  Apply all drum brakes and pawls.

g. Disengage master clutch, if equipped.
h. Stop engine.

Operator shall perform following operations if power or a
control function fails during operation:

a. Land all suspended loads, if possible, under brake
or power control.

b. Apply all brakes and locking devices.
c. Move all controls to off.

If crane will be operated at night, operator shall make
sure that there is sufficient lighting for safe operation.
Load and landing area shall be illuminated.

Operator shall not operate crane during periods of bad
weather if his or her ability to see load or signal person is
impaired by darkness, fog, rain, etc.

Wind can cause crane to tip or boom and other
attachments to collapse. Operator or qualified person
directing lift shall compensate for effect of wind on load

Qanlfowoc
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SAFE OPERATING PRACTICES

17.

18.

and boom by reducing ratings, reducing operating
speeds, or a combination of both.

Unless otherwise specified on Capacity Chart, or in
Crane Instruction Manual, stop operation under
following wind conditions:

a. If wind causes load to swing forward past allowable
operating radius or sideways past either boom
hinge pin, land load and apply drum brakes.

b. If wind exceeds 35 mph, land all loads and apply
drum brakes, lower boom onto blocking at ground
level or otherwise restrain it, and apply swing and
travel brakes and/or locks.

Booms, jibs, or masts which are being assembled or
disassembled on ground (with or without support of
boom rigging) shall be securely blocked to prevent
dropping of boom, jib, or mast sections.

Workers shall not go under boom, jib, or mast
sections when removing connecting pins or bolts.

Each outrigger shall be visible to operator or signal
person during extension and retraction.

HANDLING LOAD

Size of Load

1.

Crane shall not be loaded beyond applicable static or
dynamic ratings given on the capacity chart for the crane
configuration.

NOTE: Capacity charts for Manitowoc cranes show the

total weight of freely suspended loads for various
boom and jib lengths and operating radii.

To determine actual weight of load which can be
lifted at a given radius (working load), operator
must deduct weight of certain lifting equipment
from total weight given on chart. See specific
capacity chart for your crane for a list of lifting
equipment which must be deducted.

Operator’s judgment must be used to further
reduce total weight to allow for dynamic effects of
swinging, hoisting, or lowering, and adverse
weather conditions to include wind.

Operator or other designated person directing the lift
shall verify that weight of load is within static or dynamic
rating for radius at which load will be lifted.

Verified weights and measured radii shall take
priority over RCI/RCL readings.

Attaching Load

1.

n

TG
https://cranemanuals.com

Attach hook to load with slings, or other suitable rigging.
Each hook shall have a latch that is in proper working
order. Hook latches shall not be wired open.

Only use slings and other rigging that are in safe
operating condition and have a rating equal to or greater
than the load to be lifted.

3. Do notwrap load line around load.

4. Use suitable protection between slings and any sharp
edges on load.

5. Secure unused legs of a multi-leg sling before handling
a load with one leg of sling.

Lifting/Moving Load

1. Before lifting or moving load, operator or qualified
person directing lift shall make following checks:

a. Crane has a firm uniformly supporting foundation
under both crawlers, all tires, or each outrigger jack
pad or float. Unless otherwise specified on capacity
chart, foundation shall be level to within 1% — 1 ft
(0.3 m) rise or fall in 100 ft (30.5 m) distance.

When such a surface is not available, it shall be
provided with timbers, cribbing, or other structural
members to distribute load such that allowable
bearing capacity of underlying member is not
exceeded.

Contact CraneCARE Customer Service at
Manitowoc for ground bearing data.

b. Load is secured and properly balanced in slings or
liting device before lifting the load more than 3 — 6
in. (76 — 152 mm).

c. Lift and swing paths are clear of personnel and
obstructions.

d. Load is free to be lifted.
e. Load line is not kinked or otherwise damaged.

f.  Multiple part load lines are not twisted around each
other in such a manner that lines will not separate
when load is lifted.

g. Hook is brought over load in a manner that will
minimize twisting or swinging.

h. Load line and boom hoist ropes are properly
spooled on drums and seated in sheaves.

i. Load drum brakes are in proper working order.

Operator shall test load drum brakes each time a
load approaching rated load is handled. Lift load 3 —
6 in. (76 — 152 mm) and fully apply brakes — load
must not lower through applied brakes.

j- Unused load drums are parked (working and
parking brakes applied; if equipped, drum pawls
engaged).

k. All personnel are clear of swing radius of crane’s
counterweight.

2. While lifting or moving load, operator shall take following
precautions:

a. Accelerate and decelerate load smoothly to avoid
excessive stress on crane boom and machinery.
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b.
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Avoid sudden starts and stops while swinging. Keep
swing speed under control to prevent load from
swinging out beyond radius at which load can be
handled and to minimize the pendulum action of
load.

Use taglines or other restraints to control load when
necessary.

Do not exceed any swing limitations (areas of
operation) given on capacity chart.

Do not allow load, boom, or any other part of crane
to contact obstructions.

Do not use crane to drag a load.

Do not hoist, lower, or swing load while personnel
are on load or hook. See Personnel Handling in this
section.

Avoid carrying load over personnel. Loads which
are suspended shall be blocked or cribbed before
personnel are allowed to work under or between
them.

Before lifting a load which requires use of outriggers
(or anytime outriggers are used), fully extend
outrigger beams and jacks so the truck tires do not
bear any load.

Securely fasten outrigger jack pads or floats to jacks
and set them on a flat, firm surface that will support
load placed on pads or floats. Do not set jack pads
or floats in holes, on rocky ground, or on extremely
soft ground.

When dictated by ground conditions, install wood
blocking or steel plates under jack pads or floats to
properly distribute loading on the supporting
surface.

Wood blocking or steel plates used under jack pads
or floats shall be:

- Free of defects.

- Strong enough to prevent crushing, bending, or
shear failure.

- Of sufficient thickness, width, and length to
completely support the jack pad or float,
transmit the load to the supporting surface, and
prevent shifting, toppling, or excessive
settlement under load.

Fully retract and lock jacks and outrigger beams so
they cannot extend when not in use.

Operate with extreme caution when using two or
more cranes to lift same load.

One designated person shall be responsible for
operation when two or more cranes are used to lift
same load. Designated person shall analyze lift and
instruct all personnel involved in proper rigging and
positioning of load and all movements to be made.
Decisions such as necessity to reduce crane
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ratings, load position, boom position, ground
support, and speed of movements shall be in
accordance with designated person’s decision.

I. Do not lower load or boom to a point where less
than two full wraps of wire rope remain on the
respective drum (or as otherwise indicated in local,
state, or federal regulations).

m. Engage boom hoist pawl when operating with boom
at a fixed radius.

3. While traveling, operator shall take following
precautions:

a. Sound signal horn before traveling and
intermittently while traveling, especially when
approaching personnel.

b. Carry boom in-line with lowerworks and facing
direction of travel.

c. Do not position boom so high that it could bounce
over backwards whether traveling with or without
load.

d. Lock upperworks against rotation except when it is
necessary to negotiate a turn, and then only when
operator is seated at controls or the boom is
supported on a dolly.

e. Lash or otherwise restrain unused hooks so they
cannot swing freely.

4. Before traveling with a load, operator shall take following
additional precautions:

a. A designated person shall be responsible for
operation. Decisions such as necessity to reduce
crane ratings, load position, boom position, ground
support, and speed of movements shall be in
accordance with designated person’s decision.

b. Maintain specified tire pressures (truck cranes).

c. Avoid sudden starts and stops. Use taglines or other
restraints to control position of load.

Holding Load

When a load is suspended, operator shall take following
precautions:

1. Not leave his/her position at controls.

2. Not allow personnel to stand or pass under load.

3. Move all controls to off, apply all drum brakes, engage

boom hoist pawl, and apply swing and travel brakes or
locks.

Qanlfowoc
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SIGNALS

1. Continuous communication shall be maintained
between operator and signal person during all crane
movements.

2. Signals to operator shall be in accordance with standard
signals shown in Section 3, unless communications
equipment (telephone, radio, etc.) is used.

3. All signals shall be easily understood by operator at all
times. Operator shall not respond to any signal which is
not clearly understood.

4. For operations not covered in standard signals, or for
special situations or emergencies, additional signals
may be required. In those cases, signals used shall be
agreed upon in advance by operator and signal person.
Signals used shall not conflict with or have potential to
be confused with standard signals.

5. When it is necessary to give instructions to operator
(other than those established by signal system), all
crane motions shall be stopped.

6. Signal person shall:

a. Be qualified by experience with crane operations
and thoroughly familiar with standard signals.

b. Be positioned in clear view of operator. Signal
person’s position should give him or her a clear view
of load, crane, and operating area.

c. Directload so it does not pass over personnel.

d. Keep unnecessary personnel out of crane’s
operating area.

7. When moving crane, following audible signals shall be
used:

a. STOP - one short audible signal.
b. GO AHEAD - two short audible signals.
c. BACK UP - three short audible signals.

OPERATIONAL AIDS

Verified weights, measured radii, and Manitowoc’s Capacity
Charts and instructions shall take precedence over
operational aids when handling a load. If it is necessary to
temporarily override an operational aid, crane user shall stay
within limits of Manitowoc’s Capacity Charts and instructions.
A designated, qualified person responsible for directing the
lift shall make sure load does not exceed capacity chart.

When operational aids are inoperative or malfunctioning, the
following steps shall be taken to ensure safe continued
operation of the crane.

1. Steps shall be taken to schedule repairs and calibration
immediately. Operational aids shall be put back into
service as soon as replacement parts, if required, are
available and repairs and calibration can be carried out.

N
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Every reasonable effort must be made to expedite
repairs and calibration.

When rated capacity indicator/limiter is inoperative or
malfunctioning, designated, qualified person directing lift
shall establish procedures for determining load weights
and shall make sure that weight of load does not exceed
crane rating at radius where load is handled.

When boom angle or radius indicator is inoperative or
malfunctioning, radius or boom angle shall be
determined by measurement (i.e., measure radius with
tape measure; measure boom angle with a protractor-
level on centerline of boom).

When boom or jib angle limiter (automatic boom or
jib stop) is inoperative or malfunctioning, qualified
person directing lift shall make sure maximum boom
angle/radius specified on capacity chart for load being
handled is not exceeded. Radius and boom angle shall
be determined by measurement (i.e., measure radius
with tape measure; measure angle with a protractor-
level on centerline of boom).

When anti-two-block device is inoperative or
malfunctioning, qualified person directing lift shall
establish procedures to furnish equivalent protection
(i.e., assign an additional signal person to observe
distance between load and boom or jib point).

This practice does not apply when lifting personnel in
load line supported baskets. Personnel shall not be
lifted in load line supported baskets when anti-two-
block devices are not functioning properly.

When level indicator is inoperative or malfunctioning,
other means shall be used to level crane within limits
specified on capacity chart (i.e., level crane using a
carpenter level on rotating bed).

When boom length indicator is inoperative or
malfunctioning, qualified person directing lift shall
establish boom length at which lift will be made by actual
measurement and marking of boom.

When swing limiter or other proximity device is
inoperative or malfunctioning, qualified person directing
lift shall establish procedures to furnish equivalent
protection (i.e., assign an additional signal person to
observe distance between boom or load and job site
obstructions to include power lines).

When drum spooling limiter (maximum or minimum
bail limit) is inoperative or malfunctioning, qualified
person directing lift, operator, or designated signal
person shall watch drum and make sure it is not over
spooled (rope does not jump off drum) and that there are
never less than 2 full wraps of wire rope on load drum or
boom hoist (or as otherwise indicated in local, state, or
federal regulations).
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PEDESTAL MOUNTING

A crane which is pedestal mounted or otherwise secured to a
structure (such as a barge) is not like a land based crane. A
pedestal mounted crane will not tip to warn the operator that
the crane's capacity has been exceeded. When the capacity
of a pedestal mounted crane is exceeded, structural
components will fail without warning and the crane may
break away from the pedestal. Refer to Folio 1064 in Crane
Instruction Manual for pedestal mounted crane mounting
instructions and operating precautions.

PERSONNEL HANDLING

Manitowoc cranes are neither designed for nor intended to
be used as personnel hoists. Refer to Folio 1295 in Crane
Instruction Manual for Manitowoc's policy on personnel
handling.

GETTING ONTO OR OFF CRANE

1. Personnel getting onto or off the crane shall do so only
at designated areas and only while the crane is parked.
Do not attempt to get onto or off the crane while it is
moving.

2. When personnel use ladders to get onto and off the
crane, their hands shall be free of any objects. Objects
which cannot be carried in pockets or tool belts shall be
lifted into place with a hand line or hoist.

CABS, STAIRS AND WALKWAYS

1. Necessary clothing and personal belongings shall be
stored so they do not interfere with access to the
operator’s cab or with operation of the crane.

2. Tools, oil cans, spare parts, and other necessary
equipment shall be stored in tool boxes and not allowed
to lie around loose in the operator’s cab or on walkways
and stairs. All waste shall be disposed of.

OPERATING NEAR ELECTRIC POWER
LINES

Electrocution Hazard

Thoroughly read, understand, and abide by all applicable
federal, state, and local regulations regarding operation of
cranes near electric power lines or equipment.

United States federal law prohibits the use of
cranes closer than 10 ft (3 m) to power sources up
to 50,000 volts, and greater distances for higher
voltages [29CFR1910.180 and 29CFR1926.550].

To avoid death or serious injury, Manitowoc
recommends that all parts of crane, boom, and
load be kept at least 20 ft (6 m) away from all
electrical power lines and equipment.

Keep all personnel and their personal belongings (clothing,
water coolers, lunch buckets, etc.) away from crane if it is
being operated near electrical power lines or equipment.

F1113-6
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Before operating crane in the vicinity of electrical power lines
or equipment, notify the power utility company. Obtain
positive and absolute assurance that the power has been
turned off.

The crane is NOT INSULATED. Always consider all parts of
the load and the crane, including the wire rope, pendants or
straps, and tag lines as conductors.

Most overhead power lines ARE NOT insulated. Treat all
overhead power lines as being energized unless you have
reliable information to the contrary from the utility company
or owner.

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

Crane operation is dangerous when close to an energized
electrical power source. Exercise extreme caution and
prudent judgement. Operate slowly and cautiously when in
the vicinity of power lines.

If the load, wire rope, boom, or any portion of the crane
contacts or comes too close to an electrical power source,
everyone in, on, and around the crane can be seriously
injured or killed.

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

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

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

It is not always necessary to contact a power line or power
source to become electrocuted. Electricity, depending on
magnitude, can arc or jump to any part of the load, load line,
or crane boom if it comes too close to an electrical power
source. Low voltages can also be dangerous.

Set-Up and Operation

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

Position the crane such that the load, boom, or any part of
the crane and its attachments cannot be moved to within 20
ft (6 m) of electrical power lines or equipment. This includes
the crane boom and all attachments. Overhead lines tend to
blow in the wind so allow for lines’ movement when
determining safe operating distance.

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

Plan ahead and always plan a safe route before traveling
under power lines. Rider poles should be erected on each

Qanlfowoc
Crane CARE



SAFE OPERATING PRACTICES

side of a crossing to assure sufficient clearance is
maintained.

Appoint a reliable and qualified signal person, equipped with
a loud signal whistle or horn and voice communication
equipment, to warn the operator when any part of the crane
or load moves near a power source. This person should
have no other duties while the crane is working.

Tag lines should always be made of non-conductive
materials. Any tag line that is wet or dirty can conduct
electricity.

DO NOT store materials under power lines or close to
electrical power sources.

Electrocution Hazard Devices

The use of insulated links, insulated boom cages/guards,
proximity warning devices, or mechanical limit stops does
not assure that electrical contact will not occur. Even if codes
or regulations require the use of such devices, failure to
follow the rules in this section may result in serious injury or
death.

Be aware that such devices have limitations and you should
follow the rules and precautions outlined in this section at all
times even if the crane is equipped with these devices.

Insulating links installed into the load line afford limited
protection from electrocution hazards. Links are limited in
their lifting abilities, insulating properties, and other
properties that affect their performance. Moisture, dust, dirt,
oils, and other contaminants can cause a link to conduct
electricity. Due to their capacity ratings, some links are not
effective for large cranes and/or high voltages/currents.

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

Boom cages and boom guards afford limited protection from
electrocution hazards. They are designed to cover only the
boom nose and a small portion of the boom. Performance of
boom cages and boom guards is limited by their physical
size, insulating characteristics, and operating environment
(e.g. dust, dirt, moisture, etc.). The insulating characteristics
of these devices can be compromised if not kept clean, free
of contamination, and undamaged.

Proximity sensing and warning devices are available in
different types. Some use boom nose (localized) sensors
and others use full boom length sensors. No warning may be
given for components, cables, loads, and other attachments
located outside of the sensing area. Reliance is placed upon
the operator in selecting and properly setting the sensitivity
of these devices.

Never rely solely on a device to protect you and your fellow
workers from danger.

Some variables you must know and understand are:

.
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»  Proximity devices are supposed to detect the existence
of electricity and not its distance, quantity, or magnitude.

e Some proximity devices will detect only alternating
current (AC) and not direct current (DC).

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

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

* Sometimes the sensing portion of the proximity devices
becomes confused by complex or differing arrays of
power lines and power sources.

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

Electrical Contact

If the crane comes in contact with an energized power
source, the operator must:

1. Stayinthe crane cab. DON'T PANIC.

2. Immediately warn PERSONNEL in the vicinity to STAY
AWAY.

3. Attempt to move the crane away from the contacted
power source using the crane’s controls which are likely
to remain functional.

4. Stay in the crane until the power company has been
contacted and the power source has been de-energized.
NO ONE must attempt to come close to the crane or
load until the power has been turned off.

Only as a last resort should an operator attempt to leave the
crane upon contacting a power source. If it is absolutely
necessary to leave the cab, JUMP COMPLETELY CLEAR
OF CRANE. DO NOT STEP OFF. Hop away with both feet
together. DO NOT walk or run.

Following any contact with an energized electrical source,
the local, authorized, Manitowoc distributor must be
immediately advised of the incident and consulted on
necessary inspections and repairs. Thoroughly inspect the
wire rope and all points of contact on the crane. Should the
distributor not be immediately available, contact CraneCARE
Customer Service at the factory. The crane must not be
returned to service until it is thoroughly inspected for any
evidence of damage and all damaged parts are repaired or
replaced as authorized by Manitowoc or the local Manitowoc
distributor.

REFUELING

1. When using a portable container to refuel crane,
container shall be a safety-type can equipped with an
automatic closing cap and a flame arrester.

F1113-7

https://cranemanuals.com



SAFE OPERATING PRACTICES

2. Engine shall be stopped before refueling crane.

3. Smoking and open flames shall be prohibited in
refueling area.

FIRE EXTINGUISHERS

1. A portable fire extinguisher with a minimum rating of 10
BC shall be installed in operator’s or machinery cab of
crane.

2. Operator and all maintenance personnel shall be
thoroughly familiar with location, use, and care of fire
extinguisher(s) provided.

ACCIDENTS

If this crane becomes involved in a property damage and/or
personal injury accident, immediately contact the Product
Safety and Reliability Manager or Crane CARE Customer
Service at:

Manitowoc Crane Group
2401 So. 30th St.
Manitowoc, WI 54220

Phone: 920-684-6621
Fax: 920-683-6338
E-mail: tcioni@manitowoccranes.com

Provide a complete description of the accident, including the
crane model and serial number.

F1113-8

https://cranemanuals.com

Qanlfowoc

Crane CARE



SAFE MAINTENANCE PRACTICES

A WARNING

The importance of safe maintenance cannot be over
emphasized. Carelessness and neglect on the part of
maintenance personnel can result in their death or injury
and costly damage to the crane or property.

The safety information in this publication is intended only
as a guide to assist qualified maintenance personnel in
safe maintenance. Manitowoc cannot foresee all hazards
that will arise in the field; therefore, safety remains
responsibility of maintenance personnel and crane
owner.

MAINTENANCE INSTRUCTIONS

To ensure safe and proper operation of Manitowoc cranes,
they must be maintained according to the instructions
contained in the Service or Operator’s Manual provided with
each crane.

A manual holder is provided in the operator’s cab of every
crane manufactured by Manitowoc Cranes. A copy of the
Service or Operator’'s Manual must be kept in the holder so
the manual is immediately available for use by operators and
maintenance personnel. If the manual is missing, contact
your Manitowoc distributor for a replacement copy.

Crane maintenance and repair must be performed by
personnel who by reason of training and experience are
thoroughly familiar with the crane’s operation and required
maintenance.

These personnel must read Service or Operator’s Manual
before attempting any maintenance procedure. If there is
any question regarding maintenance procedures or
specifications, contact your Manitowoc distributor for
assistance.

Training/qualification of maintenance personnel is
responsibility of crane owner.
Safe Maintenance Practices

1. Perform following steps (as applicable) before starting a
maintenance procedure:

a. Park crane where it will not interfere with other
equipment or operations.

b. Lower all loads to ground or otherwise secure them
against movement.

c. Lower boom onto blocking at ground level, if
possible, or otherwise secure boom against

dropping.
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d. Move all controls to off and secure all functions
against movement by applying or engaging all
brakes, pawls, or other locking devices.

e. Stop engine and render starting means inoperative.

f.  Place a warning sign at start controls alerting other
personnel that crane is being serviced and engine
must not be started. Do not remove sign until it is
safe to return crane to service.

Do not attempt to maintain or repair any part of crane
while engine is running, unless absolutely necessary.

If engine must be run, keep your clothing and all parts of
your body away from moving parts. Maintain constant
verbal communication between person at controls
and person performing maintenance or repair
procedure.

Wear clothing that is relatively tight and belted.
Wear appropriate eye protection and approved hard hat.

Never climb onto or off a moving crane. Climb onto and
off crane only when it is parked and only with
operator’s permission.

Use both hands and handrails, steps and ladders
provided to climb onto and off crane.

Lift tools and other equipment which cannot be carried in
pockets or tool belts onto and off crane with hand lines or
hoists.

Boom and gantry are not intended as ladders. Do not
attempt to climb lattice work of boom or gantry to get to
maintenance points. If boom or gantry is not equipped
with an approved ladder, lower them before performing
maintenance or repair procedures.

Do not remove cylinders until working unit has been
securely restrained against movement.

Pinch points are impossible to eliminate; watch for them
closely.

Pressurized air and hydraulic oil can cause serious
injury. Make sure all air and hydraulic lines, fittings, and
components are tight and serviceable.

Do not use your hands to check for air and hydraulic
oil leaks:

» Use a soap and water solution to check for air leaks
(apply to fittings and lines and watch for bubbles).

* Use a piece of cardboard or wood to check for
hydraulic oil leaks.

Relieve pressure before disconnecting air and hydraulic
lines and fittings.
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11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

Do not remove radiator cap while coolant is hot or under
pressure. Stop engine, wait until pressure drops and
coolant cools, then slowly remove cap.

Avoid battery explosion: do not smoke while performing
battery maintenance, do not short across battery
terminals to check its charge.

Read safety information in battery manufacturer’s
instructions before attempting to charge a battery.

Avoid battery acid contact with skin and eyes. If contact
occurs, flush area with water and immediately consult a
doctor.

Stop engine before refueling crane.
Do not smoke or allow open flames in refueling area.

Use a safety-type can with an automatic closing cap and
flame arrestor for refueling.

Hydraulic oil can also be flammable. Do not smoke or
allow open flames in area when filling hydraulic tanks.

Never handle wire rope by hand.

When inflating tires, use a tire cage, a clip-on inflator,
and an extension hose which permits standing well away
from tire.

Only use cleaning solvents which are non-volatile and
non-flammable.

Do not attempt to lift heavy components by hand. Use a
hoist, jacks, or blocking to lift components.

Use care while welding or burning on crane. Cover all
hoses and components with non-flammable shields or
blankets to prevent a fire or other damage.

To prevent damage to crane parts (bearings, cylinders,
swivels, slewing ring, computers, etc.), perform following
steps before welding on crane:

+ Disconnect all cables from batteries.
« Disconnect output cables at engine junction box.

e Attach ground cable from welder directly to part
being welded and as close to weld as possible.

Do not weld on engine or engine mounted parts (per
engine manufacturer).

Disconnect and lock power supply switch before
attempting to service high voltage electrical components
and before entering tight areas (such as carbody
openings) containing high voltage components.

When assembling and disassembling booms, jibs, or
masts on ground (with or without support of boom
rigging pendants or straps), securely block each section
to provide adequate support and alignment.

Do not go under boom, jib, or mast sections while
connecting bolts or pins are being removed.
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27.

28.

29.

30.
31.

32.

Unless authorized in writing by Manitowoc, do not alter
crane in any way that affects crane’s performance (to
include welding, cutting, or burning of structural
members or changing pressures and flows of air/
hydraulic components). Doing so will invalidate all
warranties and capacity charts and make crane owner/
user liable for any resultant accidents.

Keep crane clean. Accumulations of dirt, grease, oil,
rags, paper, and other waste will not only interfere with
safe operation and maintenance but also create a fire
hazard.

Store tools, oil cans, spare parts, and other necessary
equipment in tool boxes. Do not allow these items to lie
around loose in operator’s cab or on walkways and
stairs.

Do not store flammable materials on crane.

Do not return crane to service at completion of
maintenance or repair procedures until all guards and
covers have been reinstalled, trapped air has been bled
from hydraulic systems, safety devices have been
reactivated, and all maintenance equipment has been
removed.

Perform a function check to ensure proper operation at
completion of maintenance or repair.
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PERSONNEL HANDLING POLICY

All Manitowoc Lattice Boom Cranes

PERSONNEL HANDLING POLICY

In 1998, the American Society of Mechanical Engineers
issued a new American National Standard entitled,

Personnel Lifting Systems, ASME B30.23-1998%. This
standard provides, “lifting and lowering of personnel
using ASME B30 Standard hoisting equipment shall be
undertaken only in circumstances when it is not
possible to accomplish the task by less hazardous
means. Unless all of the applicable requirements of this
volume are met, the lifting or lowering of personnel
using ASME B30 Standard equipment is prohibited.”

The ASME Standards recognize that mobile and locomotive
cranes are primarily designed and intended for handling
materials and not personnel. The ASME Standards have a
retrofit statement that applies to existing cranes after the
standards go into effect. It is not the intent of the standards to
require retrofitting of existing equipment. If an item is being
modified, the performance requirement shall be reviewed
relative to the current standard. The standards contain more
criteria than the current OSHA 1926.550.

This new standard is consistent with the U.S. Department of
Labor, Occupational Safety and Health Administration
(OSHA) regulations for Construction that state, in

29CFR1926.550(g)(2)2 General Requirements: “The use of
a crane or derrick to hoist employees on a personnel
platform is prohibited, except when the erection, use,
and dismantling of conventional means of reaching the
work site, such as a personnel hoist, ladder, stairway,
aerial lift, elevating work platform or scaffold, would be
more hazardous or is not possible because of structural
design or work site conditions.”

Additional requirements for crane operations are stated in
ASME B30.5, Mobile and Locomotive Cranes and in ASME
B30.23, Personnel Lifting Systems.

Use of a Manitowoc crane to handle personnel is acceptable
provided:

1. ASME (formerly ANSI) B30 Series American National Safety
Standards For Cable Ways, Crane, Derricks, Hoists, Hooks,
Jacks, And Slings; ASME B30.5 Mobile and Locomotive
Cranes, and ASME B30.23, Personnel Lifting Systems, are
available by mail from the ASME, 22 Law Drive, Fairfield, New
Jersey, 0700-2900 (call toll free — US & Canada 800-843-
2763, Mexico 95-800-843-2763, Universal 973-882-1167 or
fax 973-882-1717 or 973-882-5155 or E-mail infocentral@as-
me.org).

2.  US DOL/OSHA Rules and Regulations are available by mail
from the Superintendent of Documents, PO Box 371954,
Pittsburgh, PA, 15250-7954 (phone 202-512-1899 or fax 202-
512-2250 or electronically via GPO Access at docs or from
www.osha.gov).
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The employer shall comply with the manufacturer’s
specifications and limitations applicable to the operation
of the crane.

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

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

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

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

The crane is in proper working order.

Load and boom hoist drum brakes, swing brakes, and
locking devices such as pawls and dogs shall be
engaged when the occupied personnel platform is in a
stationary position.

The crane is equipped with a positive acting device
which prevents contact between the load block or
overhaul ball and the boom tip (anti-two block device).

For friction cranes, this implies the addition of spring
applied brakes activated by the anti-two block device.
The load line hoist drum shall have a system or device
on the power train, other than the load hoist brake, which
regulates the lowering rate of speed of the hoist
mechanism (controlled load lowering).

The crane’s load capacity chart is affixed inside the
crane’s cab, readily accessible to the operator. The total
weight of the loaded personnel platform and related
rigging shall not exceed 50 percent of the rated capacity
for the radius and configuration of the crane.

The crane is uniformly level within one percent of level
grade and located on a firm footing. Some capacity
charts require more stringent levelness criteria. Cranes
with outriggers shall have them all fully deployed
following manufacturer’s specifications.

The Operator's Manual for the crane and each
attachment in use (i.e.: luffing jib) as well as the
applicable capacity charts are inside the crane’s cab,
readily accessible to the Operator.

The platform meets the requirements as prescribed by
applicable standards and regulations.

Applicable personnel protection equipment is provided
(i.e., personal fall-arrest system, etc.)

https://cranemanuals.com F1295-1



PERSONNEL HANDLING POLICY

e« For wire rope suspended platforms, the crane is
equipped with a hook latch that can be closed and
locked, eliminating the throat opening.

» The platform is properly attached and secure.

« Direct attachment of a personnel platform to a luffing jib
is prohibited.

» Personnel platforms must not be used if wind exceeds
20 mph (9 m/s).

*  Hoisting personnel within 20 ft (6 m) of a power line that
is up to 350 kV or within 50 ft (15 m) of a power line that
is over 350 kV is PROHIBITTED, except for work
covered in OSHA 29CFR1926 subpart V.

For operation outside the United States, the requirements of
the applicable national, state and local regulations and
safety codes must be met. This may include, in addition to
the above:

e Automatic brakes such that when the equipment
operating controls are released, the motions are brought
to rest.

* Anholding device (such as a load hold check valve) shall
be provided in the hydraulic or pneumatic systems to
prevent uncontrolled movement of the hoisting
equipment in the case of a system failure.

Manitowoc Cranes, Inc. offers upgrade packages for friction
controlled models to install anti-two block, dead man control,
and automatic hoist system control requirements to satisfy
other codes and standards.

Manitowoc Cranes continues to recommend that cranes be
properly maintained, regularly inspected and repaired as
necessary. Manitowoc Cranes reminds crane owners that all
safety decals must be in place and legible. Manitowoc
Cranes continues to urge Manitowoc crane owners to
upgrade their cranes with rated capacity indicator/limiter
systems for all lifting operations.

Should you have any questions about this subject or other
product safety matters relating to the operation and use of a
Manitowoc crane, please contact the Product Safety and
Reliability Manager at the following address:

Manitowoc Crane Group

Product Safety and Reliability Manager
2401 So. 30th St.

Manitowoc, WI 54220

Phone: 920-684-6621

Fax: 920-683-6338
E-mail: tcioni@manitowoccranes.com
F1295-2
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PEDESTAL/BARGE MOUNTED CRANES

Definitions & Operating Precautions

Table of Contents
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Barge Mounted Crane.........ccccceeviiiviieeniee i 2 GENETAI ..ttt 3
DEefiNition .....ccoieeieieiiiieee e 2 DefiNitioNS .....ccoiviieiiiiiee e 3
EXAMPIES ....vvviiiiieieiiee 2 | Crane INSPECLION........uuviiiiee ittt 4

Capacity ChartS ....c.uuveeiieeiiiiiieee e 3 | Transporting Crane on Barge........ccccccovvvvvivieeiiiniiiineeneennn 4

Examples

A WARNING

Crane owner/user must verify that method used to fasten
or restrain crane to foundation, barge, ship or floating
platform is strong enough, under all operating conditions,
to prevent crane from breaking off foundation or moving
on barge.

Manitowoc does not permit use of a truck crane on a
barge, ship or floating platform.

PEDESTAL MOUNTED CRANE

A WARNING

Overload Hazard!

A pedestal mounted crane will not tip to indicate to
operator that crane’s capacity has been exceeded. When
capacity of a pedestal mounted crane is exceeded,
turntable bearing, hook rollers (if equipped), or other
structural components may break, before load lines falil,
causing crane to separate from pedestal.

For this reason, great care must be taken to operate a
pedestal mounted crane within its rated capacity.

Careful planning is required before a crane can be
operated on a barge. Crane user shall verify that barge is
capable of limiting crane list and/or dynamics to maximum
allowable specified on capacity charts. If specified crane
list and/or dynamic conditions are exceeded, crane’s
capacity may be exceeded; therefore, turntable bearing,
hook rollers (if equipped), or other structural components
may break, causing crane to separate from pedestal.

Definition

A pedestal mounted crane is a crane which is securely
fastened to a foundation, barge, ship or floating platform so
the crane is restrained from tipping.

© 2005 Manitowoc
Updated: 11-14-2005
Order #: 98328211030
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1. Crane upperworks mounted on a turret (or tub) which is
securely fastened to foundation (Figure 1).

A839

N

Turret

Foundation

AN

FIGURE 1

2. Crane upperworks mounted on a carbody (crawlers
removed) which is securely fastened to foundation

(Figure 2).
AB839

\

® Carbody
Foundation

NOTE: If bolting carbody to foundation, contact
Technical Services at factory for
recommended bolt pattern and for type and

guantity of bolts to be used.

FIGURE 2
F1064-1



PEDESTAL/BARGE MOUNTED CRANES

BARGE MOUNTED CRANE 2.
Definition

A barge mounted crane is a crane that is anchored or
restrained in a work area of the barge, ship, or floating

Crawler-mounted crane working on timbered area of
barge, ship or floating platform with crawlers restrained
by curbing and end stops (Figure 4). When not working,
crane carbody is anchored with tie-downs to foundation.
Traveling with load is not permitted.

platform and is subjected to tipping forces. A839

Examples

NOTE: The foundation is the deck of the barge, ship or
floating platform.

: S Tie-Downs End Stop
1. Crawler-mounted crane with carbody anchored with tie- Required Front and
downs to foundation (Figure 3). When Parked Carbody , Rear
~ @
AB39 N Curbing T

/

A

\rl [T1 ’C{h - (ép ‘ [T1 iﬂF/oundaﬂon

NOTE: Manitowoc does not permit traveling with load.

FIGURE 4

Tie-Downs Carbody 3.
T{ 2 Foundation
=l
o~ 4
FIGURE3 | *#

RINGER® (crawler mounted, carbody mounted)
supported on blocking, screw jacks or steel pedestals
which are braced and fastened to foundation in such a
manner as to prevent movement (Figure 5).

RINGER (platform mounted) which has ring braced and
fastened directly to foundation in such a manner as to
prevent movement.

A839
‘/% NOTE: Ringers must be equipped
with hook rollers on boom
and counterweight carriers.
I b
Bracing I
o T A AT T ]
[T T T
[/ /0
Ring Support Ring Assembly Foundation FIGURE 5
AB39
AXIS TRANSITIONAL ROTATIONAL
SYMBOL NAME STATIC DYNAMIC STATIC DYNAMIC
X Longitudinal Surge Heel List Roll
Y Vertical Heave Yaw
z Lateral Sway Trim Pitch (B& >
o
FIGURE 6

F1064-2

https://cranemanuals.com Qaprrovec



PEDESTAL/BARGE MOUNTED CRANES

CAPACITY CHARTS

Manitowoc Cranes provides two types of capacity charts for
a crane mounted on a barge or other supporting structure
under static conditions.

1. A capacity chart based on tipping when crane is
anchored only to prevent shifting.

2. A capacity chart based on structural competence when
crane is securely fastened for use as a pedestal
mounted crane.

NOTE: Unless otherwise specified on a machine list
capacity chart, a "0" degree machine list capacity
chart rating applies to machine list not to exceed
1/2 degree. All other machine list ratings — 1°, 2°,

and 3° — must NOT be exceeded.

SHOCK LOADING
Definition

Shock loads to the crane can be experienced when the
barge is subjected to up and down movement of wave action
(referred to as DYNAMICS). Figure 6 illustrates the dynamic
conditions of the barge which influence crane capacity.

CAUTION
Structural Damage Hazard!

If crane boom or structure is shock loaded during
operation, or there is any indication of shock loading, all
structural components of crane shall be inspected to
detect cracks and other damage. Nondestructive test
equipment, such as magnetic particle or ultrasonic
procedures, is recommended for this inspection.

NOTE: Manitowoc does not recommend crane operation
under dynamic conditions. However, if operation
under dynamic conditions is required, Manitowoc
Cranes will consider issuing a capacity chart for
dynamic conditions only after the crane user has
provided the information listed on “Technical Data
Sheet, T.S.100.” This technical data sheet is

available to the crane user upon request.

Operation On Barge

General

Machine list and/or dynamics will be experienced when a
crane is operated on a barge, ship or floating platform. Both
of these conditions reduce the crane’s capacity, and each
must be taken into account for safe operation on a barge,
ship or floating platform.

.

anioviL

| g

A WARNING

Tipping Crane Hazard!

Tie-downs which only prevent crane from shifting as in
barge, ship or floating platform mounting, may not provide
adequate support when using a capacity chart for
pedestal mounting. Before operating a crane on a barge,
ship or floating platform, crane user shall verify that
correct capacity chart is being used — pedestal mounted,
barge mounted, 0°, 1°, 2° or 3° list or dynamic capacity
chart.

Failing to use correct capacity chart can result in an
accident.

Definitions

1. Machine List, as defined by Manitowoc Cranes, is
crane’s out-of-level condition — from side-to-side — as
measured by angle between horizontal and a line drawn
through centerline of crane’s boom hinge pins (Figure
7). This out-of-level condition creates side load and
effects crane’s lifting capacity.

A839

L = Degrees of Machine List
(Maximum allowable is

specified on Capacity Chart)

Through Boom ———

Hinge Pins L
Horizontal —*
Barge Deck

FIGURE 7

2. Barge List(also referred to as heel or trim) causes swing
out of the load and may produce side load. When
Manitowoc Cranes provides a capacity chart showing
capacities for a 2 degree machine list for example, we
are referring to maximum allowable lifting capacity for
crane when experiencing an out-of-level condition (side-
to-side) of 2 degrees as measured by angle between
horizontal and a line drawn through centerline of crane’s
boom hinge pins.

Unless otherwise specified on capacity chart, barge list
(heel or trim) must not exceed machine list degrees
given on the capacity chart.

3. Barge List and Machine List are not same. As machine
rotates on barge, barge list (as defined above) will
change. Worst machine list condition generally occurs
when machine swings over corner of barge, producing
maximum side load.

F1064-3
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PEDESTAL/BARGE MOUNTED CRANES

Crane Inspection

To aid in preventing harmful and damaging failure as
previously indicated, regular inspection for signs of
overloading in the following load bearing components is
required. Correct each defect found before placing the crane
into service.

. Boom
 Gantry
»  Backhitch

* Rotating Frame

*  Wire Rope

* Pendants and Straps
e Turntable Bearing

When equipped with hook rollers, it is recommended that
each hook roller assembly be inspected daily for any sign of
overloading, to include:

F1064-4

https://cranemanuals.com

»  Deformation of roller path.

e Proper hook roller adjustment.

»  Deformation or cracks in hook roller hanger.
*  Bent hook roller shaft.

« Damaged bearings.

Transporting Crane on Barge

If it is necessary to transport the crane on a barge, ship or
floating platform when dynamic conditions will be
experienced, the boom shall be lowered onto a cradle (or
other support) and the boom, crane upperworks and
lowerworks shall be secured against movement. If the crane
is equipped with a mast, the mast shall be securely tied down
with guy lines. Failing to take these steps can result in shock
load or side load damage to the boom and mast.

Qanlfowoc
Crane CARE



WARNING AND INFORMATION SIGNS

Nameplates and Decals

MAINTAINING SIGNS

The crane owner/user shall make sure that all signs are
legible and installed at the proper locations on the crane. If a
sign has been defaced or removed, it must be replaced
immediately. See Nameplates and Decals Drawing in this
section for the installation locations of signs.

ORDERING SIGNS

Order replacement signs from your local Manitowoc Dealer
or from the factory at the following address:

Manitowoc Crane CARE
2401 So. 30th St.
Manitowoc, WI 54220

Phone: 920-684-6621
Fax: 920-683-6278
E-mail: parts@manitowoccranes.com

When ordering a sign, give the crane model number, the
serial number, and the name and part number of the sign
(Figure 1). If the sign has a figure number, it can be used if
the drawing number is missing.

© 2005 Manitowoc
Updated: 11-14-2005
Order #: 98328211030

A WARNING

Rotating Fan Blades!

KEEP FEET AND
HANDS CLEAR.
Stop engine and remove ignition

Ny key before you attempt to service
crane in area near radiator fan.

W/

11-01-02

AOSIBSS-O

/

Part
Number

FIGURE 1

https://cranemanuals.com

SAFETY SYMBOLS

Safety symbols used in the decals on this crane are
identified on pages 2 - 4 of this folio.

F890-1




WARNING AND INFORMATION SIGNS

Crush Hazards

Cut or Crush Hazards

o8
5
=S
_
o~

Electrocution Hazard

v .
e

o @;@r ® RNl

Cut Hazard
Explosion Hazard

w

Fall Hazard

F890-2
https://cranemanuals.com
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WARNING AND INFORMATION SIGNS

Fall Hazards

Coolant

aaen] Coolant Vent

Engine Oil Level

Pump Drive
Oil Level

& & o

Diesel
Fuel |D

Hydraulic
Filter 0

Hydraulic |
oil 0

Fluid Symbols

Falling Boom Hazards
(Crush Hazard)

Flying Object Hazards

Falling Load Hazards
(Crush Hazard)

Overhead Obstruction Hazard

= P A

=
®
=

Fire Extinguisher

Power Line Hazard
(Electrocution)

https://cranemanuals.com
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WARNING AND INFORMATION SIGNS

Personal Fall Protection Pressure Release Hazard
[ J Sound Power Level
=
Pressure Cleaning
Read Manual
F890-4
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AET, RS EHEL
166478 1 500, Yoy, 40000y
HAMEFLATE AND DEGAL ASSEMBLY
il I il DHESCRIPTHIH G F PART ﬁﬂﬁ'ﬁ'
1 R30515 2§ DECAL MANITOWOC] fare|
| osags 2 | DECAL, Daneyer {Elechic Shock) iLargs)
3 181503 2 PLATE, Builders [For feld meplacoment order A39T1T
£00] B | ANET, BRind {1/8" x 14" -
| 184679 I OECAL [Hand Zkgonh
5| s3osi6 2 | DECAL fviodsl Mo, 3000
5| &3mser 2 DECAL (Modet Mo, SO0
5 SaoE 2 DECAL hiodel Mo, X
B 734423 . DECAL MO (Smal-whie)
6| 73443-4 2 DECAL [HDON) (SmeN-black)
Tl w7oa 1 DEGCAL [N Shep) {see Mobe 1)
8 B5404 2 DECAL, Darger {Say Chsar)
3| 151038 4 | DECAL Dangor {Gariny ing) (M oded 3000, F200W, 4000W)
10 163432 3 DECAL, Cautlon (Baniry FraksingLoweaning] (s Mote 2
11 147207 1 HAMEFPLATE (Faller Path Radius)
12| 81773 1 DECAL [WICOM) (Large-whits|
12 aiTrv-4 1 DECAL MCOM) (Large-black)
13 BAGE 1 DECAL, Darsyer {EkCIric Sheock) {smAl}
14 143887 1 DECAL, Caution {Dparator Wamingk
15 145487 1 RAMEPLATE {Hyd. Flukd Rasanrsi] sea Noa 3)
156 140152 1 MAMEPLATE (Conwertsr Fluid Aeseracdr
17 1453 i MAMEPLATE (Chain Case Lubsicarom
18 161096 o DECAL Darvier {GEaNiry Lowering) Sviocsl I300%W)
1% 147348 1 DECAL, Paient
22656 2 | Siank Boom (MANTIRARCHT) (ot SRl
HMote 1; Machindss with a cover ovar rol window will require 8 second decal
Mo 37281 placed ingikge cover oo b wit b lagible when cover (o
L
Mie 2 Required an all 3900 B 40000 machines with ganiry Ning device.
Ceution tecal 185432 Tocaled on outside of each backhich kg and
Al gartty BiMire il conbiol in oparmtor's caty
Mobe 3 Locale mamepiabe 145957 50 Areaw o parceplaby bordes oty
diredly &t celer of botken sight plass hbe,
NEY.
PLEASE CIVE NS SHINESHBHAMIMAE R BIH ORDER ¢ | mears.1
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— MANITOWOC CRANES, INC. Group F

Male
Connector

CONNECTOR “\Chord

1234567
@ (kS
1234567 1234567
Box Section Angle Tubular
Eng Rev
02-11-04
MODEL
All
NAMPLATE & DECAL ASSEMBLY

Boom Disassembly (see Note 1)

ITEM PART # QTY. DESCRIPTION OF PART

DANGER DECAL (ENGLISH)

1 | 147852 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (DUTCH)

2 | 386315 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (CHINESE)

3 | 386299 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (SPANISH)

4 | 386300 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (FRENCH)

5 | 386301 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (PORTUGESE)

6 | 386492 | 2 | DECAL, Danger (Boom Hazard) (see Notes 2 & 3)
DANGER DECAL (GERMAN)

7 A10090 2 DECAL, Danger (Boom Hazard) (see Notes 2 & 3)

Note 1:  Applies to all pin-connected booms, jibs, masts and towers.
Note 2:  Two decals required on bottom chords (1 per side) of butt and each insert (at male connecH

tor end).
Note 3:  Apply decal to clean smooth surface as close as possible to both bottom male connectors
as shown.
ASSEMBLY REVISION
PLEASE GIVE MACHINE SERIAL NUMBER WITH ORDER 1759106 E

https://cranemanuals.com lofl

NAMEPLATE & DECALS (BOOM DISASSEMBLY)
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ENGLISH AND METRIC CONVERSIONS
* Indicates Standard International (SI) Unit

HOW TO USE Inverse Conversion

Divide known value by conversion factor to obtain equivalent
value in desired units for example, 10.82 N-M is converted to
OZ-FT, as follows:

Direct Conversion

Multiply known value by conversion factor to obtain

equivalent value in desired units. For example, 203 IN“ is _10.82N-M  _ 127.69 OZ —ET
converted to CM?, as follows: 34739 X 10
203 IN? x 6.4516 = 1309.67 CM?
To Convert From To Multiply By
A IN? cm? 6.4516
R FT2 M2* 9.2903 x 1072
E YD2 M2 83613
A FT2 YD? 11111
BTU (Thermochemical) JOULE (J)* 1054.4
E BTU (Thermochemical) KW-HR 2.9288 x 1074
N CALORIE (Thermochemical) JOULE (J)* 4.184
E HP-HR KW-HR 7457
R FT-LB JOULE (3)" 1.3558
$ FT-LB BTU 1.2859 x 1073
FT-LB KW-HR 3.7662 x 1077
KW-HR JOULE (3) 3.6x10°
F LB/HP-HR™ KG/JOULE" 1.6897 x 1077
L “SPECIFIC FUEL CONSUMPTION (SFC)
o LB/HR KG/HR 45359
w LB/MIN KGISEC™ 7.5599 x 1073
Mass | LB/SEC KG/SEC™ 45359
OZ/MIN GM/MIN 28.35
. GPM LITER/MIN 3.7854
L GPM M3/SEC” 6.309 x 10°°
o INS/SEC CM3/SEC 16.387
w GAL/HP-HR™ M3/JOULE” 1.4101 x 10°°
*+SPECIFIC FUEL CONSUMPTION (SFC)
vol. | FTYSEC M3/SEC” 2.8317 x 102
CFM M3/HR 1.699
KG NEWTONS (N)* 9.8067
OZ (Avoirdupois) NEWTONS (N)” .27801
F LB (Avoirdupois) NEWTONS (N)” 4.4482
0 GM NEWTONS (N)* 9.8067 x 1073
R KG LB (Avoirdupois) 2.2046
c TON (2000 LB) NEWTON" 8896.4
E TON (2000 LB) KG 907.18
OZ (Avoirdupois) GM 28.35
LB (Avoirdupois) GM 453.59
L FT METER (M)" .3048
E IN cM 254
G MILE (STATUTE) KM 1.6093
T MIL MM 2.54x 102
H
To To Convert From Divide By

© 2002 Manitowoc Cranes, Inc.

Rev. 04-08-2002
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ENGLISH AND METRIC CONVERSIONS

To Convert From To Multiply By To Convert From To Multiply By
LB (Avoirdupois) KG" 45359 v |FT/MIN MPH 1.1364 x 1072
w1 | LB (Avoirdupois) GM 453.59 E MPH KM/HR 1.6093
A | OZ (Avoirdupois) GM 28.35 O |MPH METER/SEC” 44704
g SLUG KG" 14.594 (I: FT/SEC METER/SEC” .3048
TON (2000 LB) KG" 907.18 \T( RPM RADIANS/SEC 110472
TON (Metric) KG" 1000 REVOLUTIONS/SEC RADIANS/SEC 6.2832
HP (550 FT-LB/SEC) WATT" 745.7 BARREL (Oil, 42 Gal) METER %" .15899
TON (Refrigeration) WATT" 3516.8 BARREL (Oil, 42 Gal) GALLON (US Liquid) 42
g TON (Refrigeration) HP 4.7161 BARREL (42 Gal) LITER 158.99
\2’ HP (550 FT-LB/SEC) HP (Metric) 1.0139 BARREL (42 Gal) FT3 5.6146
R |BTU/MIN (Thermochemical) WATT" 17.573 GALLON (US Liquid) LITER 3.7854
BTU/SEC (Thermochemical) HP (550 FT-LB/SEC)  1.4139 GALLON (US Liquid) IN3 231
CALORIE/SEC (Thermochemical) WATT" 4.184 v | GALLON (US Liquid) METER3" 3.7854 x 1073
PSI KPa 6.8948 O |QUART (US Liquid) IN3 57.75
PSI Bar .0689 b QUART (US Liquid) LITER .94635
FT OF WATER (39.2F) KPa 2.989 "E" FLUID OZ (US Liquid) IN3 1.8047
GM/CM?2 Pa" 98.067 FLUID OZ (US Liquid) cmd 29.574
; IN HG (32°F) KPa 3.3864 LITER METER3" 1x103
E |ATMOSPHERE KPa 101.33 LITER cmd 1000
2 ATMOSPHERE PSI 14.696 LITER IN3 61.024
: IN HG (32°F) PSI 49115 IN3 cmd 16.387
E |FT OF WATER (39.2F) PSI 43351 FT3 IN3 1728
IN OF WATER (39.2°F) PSI 3.6126 x 1072 FT3 LITER 28.317
IN OF WATER (39.2°F) KPa 24908 To To Convert From  Divide By
MM HG @ 0°C (=Torr) KPa 113332
MM HG @ 0°C (=Torr) PSI 1.9337 x 1072
°F o toc=(t"f-32)/1.8
; °c” op* t°f=(1.8)(t°c)+32
’;’f oot oK* tk=t'c+273.15
°F °R t°R=t"f+459.67
LB-IN N-M" 11298
LB-FT N-M" 1.3558
T |oz-FT N-M" 8.4739 x 102
O |oz-FT LB-IN 75
g KG-M N-M" 9.8067
‘EJ 0Z-IN GM-CM 72.008
KG-M LB-IN 86.796
DYNE-CM OZ-IN 1.4161 x 10°°
DYNE-CM N-M" 1x107
To To Convert From  Divide By
Folio 1076-2
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MARITOWDOC ENGINEERING, CO. ;
Drigigen f Fhae Aantte woc Campary. e, dpnidgeoae. Wiscaoria S4200
WEIGHTS

S0

DESCRIPTION APPROXIMATE WEIGHT
{POLINDS}

Lerane — with 70 et of Humber 22 boom, 104400 pound crana eounlerweight, universal gantry
with Ank typa backhilch, #oHL oot drom with 217 dlamaler lagging on 1eft drum,
indapandent swing, indopendent beom foist with boom hofst wirg rops, Gummina
HT-253-CX1 0 angine with VICOMN® conrolled cameers, 24° crawiers with 48° treada,
talescoplc fir cughlonsd boom slapa, 3l ngle sheave uppor boom point, lowsr and upper
wirg rope guikdes, 15 Lon swival hook and weight badl, and 155 Lon load block , ..., . 312,825~

Upperworks — with splil frent drum with 217 diamedor lagghng on left drom, Indepandant $wirg,
indepe ndant botm hoiat, Cumming NT-855-0310 engins with YECQN controllad convar.
ters. LEBS crane counterwelahty, gentry and backhttch, boom. equalizer, boam haisd

wirt pope, Ielescomc air Suahlkared boom am wirs ropa guides, 9wivil hook and

wemht ball, anc losd bock .., et . B rriieaaee - i i
Upperworks — 23 sbove with ganiry and backhilch, agualizer, boom helst wire rope, aad carbady;
LESS crawlars ... Ciraeisaas T I T ETE TR Pereeaa ceinna 113875 ¢
"Weighis do nol include hodel Hoe, whip ling, lual. For opticnal enploes ADC f0e 1adbowlng wirights:
Catarpiflar D=3aT . ..., o r P E 1 e e R e g e e e aeme e Pirere-a Crdbaeeteemann HO0
Calerpitlar O-343TA..___..__..., Cirkrmrees fdhac b i am o immeeaieian ek imeiaea Gieeee - 1,138
Caterpiflar 34080IT ..., ... . . e P Cemraaaen Cavaamnaas 154
Calerpilar JW0BDITA ... ........ feaaea arriiera. ettt e mi e e 205
Crvivroit Ciagal 12V-FIN ., ... ..... P et me et e e T I 7
Cummins NTh-BSS-C0360 ., e et et e e e friamra i 145
Carbody — with rolier palh, ring gedr, and king pin; LESS arawlems -, ... .o - iaiiiaeiinie s 40, 605
Crawlery — 24 ladd wilh 4B inch Ireads .. .. ... ... ..ol raamrrreas T I T
Coumbsreaight
Innwnll-h --------- BERSERE RS TdEe 1Akl I mm b= s mp I dmme ===y g= M1 r=ririam FIIF " 1 1Bl eml el ;e ‘u.1m
Mol ... .. ... M caoan T, . T Ceerabia.aan 35 600
Culer ., __............ Miaaraons et s b et e eeerenn Feieiaaas vame oo 28,500
Ho. 12 Open Threal Boom Top
Boom Top — 40 (wilh kawar béom point assembly] .. ..., . et dae e, PR 8.3
Easic Pendant — 40 24" (4 ..., .. e bam e e e e s 240 gach
LIpper Boom Point {singde sheava) ..., amirarean Carrrmie e e e e .. 15D
(doublesheave) . . ....,....... weramrEaa L R e e R R A am—e mn , 1,280
Jib Adapler, o oo ey Ciaer e - T~
Ot Link (2] ... e R Ceieeee A e e e 55 cach

Mo, 22 Lighl Tapetid Boam Tep

Faperad Boom Top — S0 (with B poiol assamBR o e ciiner e ieea e e e, 5,080
Taperad tngart - 30 . ... ..... e e e e e e ea e 3E1D
Basic Pendant — 40 524" (4 ....oooieiiiinn - e e et e 240 2ach

Mo 22 Hammwrhead Boom Top
Boom Top — 107 (with boom point and wu&mpegmdaam;nhlﬂ - X L

Tapered ingerd — 30" ... ... i tecatirs T, e E R ekt N mmme e 3610

e REr Bommy F ot |, . i e et E e e Ay T, 2Th

Bame Peadant — 37117 4} ..., iemae e e Lratiamiae i 215 pach
L Manikeuoc L3981 (a-T TR

10-7-74 [Rov. 5-25-34) https://cranﬁﬁ'\%'ﬁ{fals.com FOLIO 3359



Mamitowos Enpintaring Go

CGESCRIFTION APPROXIMATE WEIGHT
(POUMDS}

Ho. 22 Hosm Bull, inaerts and Fendants
E{Jﬂﬂ‘lﬂuu—an" el R R i I R O T I o o N R R R R e N N N N L ] ﬁ,‘l?l:l
Inserd — 40" (with Jlb bachestay ST o i e et e R E e e e 4540
g B 4,471
Insorl — 207 ... e ettt e E e et e e e 2,475
Imgerl —10° _ ... ... e e e e et et e e s 1,455
Prepgapf — ¥ H-:I ............................................................ e AR E e .- 2110 edth
=T ] ey 1 14% ggch
Perdanl— W 4. o 110 sach
Fangant Spreader ... ., 440
Wire Aape Guide Ascembly i_luwer!l ot r e R e et ettaataaEer e e imetiaraaas A
Wirg Fape Gulda Aasembly {uppar . . 300
Wn;uﬁamﬁﬂlerﬂuldehsumﬂr.....,......,..................................,.......... i1
Equalizer with Pemdant Limks ... o at s oo e e e e e e 1.5
L T 1 s - = T 1
Pamovakbe Eoiualizes FBat () .o o i r o s e e e A B} sach
Pandant Attachmen] Lud Rer Boort Handhing {20 .. .. ... eos it i i ianice st immr st e 185 agch
Wire Rope Anchgs Jeinl fOpen Throa! Topl ..ol 2040
Wire Rope Anchir Jednt (Light Tapered Top) .. ... oo ..., e e e m 144t

Jib Ha, 123
Jim Top — 15 [wilh sheaves in paint) .. e e e e e i e e e [ =01
JigBull — 15 ... e e e e e e e &0
B = 1= At T R A4q0
Bamc Pandent — 33 A2 {2 ... I . 11% gagch
L Tt g R e 65 each
Jir Backelay Pendant — B3 9™ (2] ... . ..o bt immme s ekt e &K each
BT A e - D

C ompinania
Heok Boblers wilh Ping (B . o e o e e e e ma et a 110 each
Lighl Mant wikh Mouwnting Platlorm .. ... ... ... e e e e Ve e Cde b e 1,175
Catwatk — Lafl and Right Sides with Bails . o . . oo o aiiiiaoiaooo. 1,300
Lagmirg — 21" Ciameter (P ladn) - . i e e et e L]
12-Pan Ganiry with Link Typa Backstay ... ... .. ... ..... Cemeen e - - ) E-
BmmHmsIWuaﬂnpa 1.2‘PartEE?5nl"."."E"'ExE‘E‘r gm0
HaetLing - 1-3/A~"Sx31__. -- -- 23 b3,
Whig Lina — 1=1,8" 6 x 37 . 23 bt
15T¢ﬂ$mv=IHmkand'|'|'mghlE~all T T N I T Br
1535 Ton Hook Block Assembly ... ... ..., Fr et t b r e A e e 1.HA
Tetescople Boom Stop . e e et AR e Ee e e Ee e e e B0
El-ra-gllnmlfmt!ead—Flaml-.-:ng_._______.____._........................,-....'.. ..... N =1 )|
Cragling Fairlead — Hinged . T )

HOTE Weighls may Nucluate 5% due o mandlacturing
tepleranses. Also, waighls ol various amall com-
panents have bean amitted from Ihes weight
s hest.

FOLIO B35-2
https://cranemanuals.com
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; [T i
o-2m -1 A 4L LdHH
FLATCAR LOADING DIAGRAM (SER moTY 1)
[(W17H OME COVRTERMELGHTY (SEE NOTE 23
HEF. cART CHLAM YENDOIRS
WD HIMEEE  [REGLMETR GESCRIFTION DF FART FART M.
1 2 IIMBER (Hotched) (12" = 12 x 10'0")
z 4 TIMBER (13" » 12" » 5tO"h
3 2 SFACER (10' Lomg = Width And Thickoess To Sulk}
4 2 SFACER [1}' Lang - Widch And Thickpess To Yuit})
5 & SPACER (4' Long = width And Thicknees To Sulg)
B & SPACER (4" Long - Width And tThickness To Salc)
T 1 TEHBER (6" x BM % 71}
] z TIHBER (Motched) (6" x &7 w S8-EF2'7)
8 z TIMEER {6~ x &" x 2"}
i 1 PLAMK {2" » B" » 6"}
11 & MEDGE (1Y o 6" x 18V) .
12 2 PLARX (2" x 6" = 2'72%"}
12 E WaSHER (6™ « &™ x 38 Skeccl Flata)
14 4 BILT (3/4" « I8™)
15 4 EBOLE (3/&"™ a 1)
Lo H BMN.T {}&" x 14") {Ses Mote 1)
17 1 SAIPPORT (3ee Metatl View)
L& 2 TIMMER (& x B w 10'}
15 5 TIHBER (&" = B = §"11"™)
M i BOLT [3/4" x 347)
Il 4 ARACKET (172" x B x 12" Flapged Plate)
7 5 EoLT {34 x B™}
3 L BOLT (375" x B-174™)
24 2 TIMEER {Motched}. (6" x 67 x 3"4"}
15 1 FIANE. (2" % " % &'}
25 2 TIMBER (&' » & x 2'6'™)
17 2 FLAME (2" « 6% x 10"}
24 2 FLANE (Orace} (2" w 68" - lengeh To Suit)
o] F PLAKE [Rrace] (2™ = B" — lengkh To Yuit)
50 4 BOLT {3f&" » 14™
11 B BOLT {1-38" x 2X}]
32 H WASIER, Steal Flate (378" = & x 24
EX ) & WASHER, Wood {3-5 8" x 6" x 24" {LZec Hure 3F
34 2 CAELE, Haold Dream (3/4" - length Tp Suirc)
35 2 FoDE, Tie DPown (1-174" - Length To Sule - 5° e 7"}
15 ? RODE, Tie Bown [1-1/4" - Length To Sedg - App. ']
37 z WASHER, Seeel [1/2" n 6" x &™)
1E 1 LHIH, ¥Yooden (10! Lowg, B" Wide, Thickness Ta Swit)
HOTE 1: M™ay be neceasary fo ghift Iead ferm dimensions
eivin to clrar flotcar plirdera.
BOTE 23 This losdiog ouly fur flat cat ower ISSO000 capacicy.
For Tecs capacity, counterwelght wust he remeved,  [See Sh. 50
BOTE 3: May be occgasary o wodBEY bulks and washers duee ra
Incerference with flaLcar emcks,
HOTE 4: Dimenston "A" - HGDOO : 34"
BMAOEOW 5 30
|F A 0 - 26 -1

FEXSE GIWE ALLCHIME 5/ WTHEDER
https://cranemanuals.com
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L L B e B ek

0zia - 37 A L i B LT
FLATCAR LOADTHG DIAGRAM (5EE WOTE L)
(KITH ALL COUNTERVEIGKTS REMOVED)

REF. PRkl |uUANY FEMDWIRS
MM MILVEER | REGHARED DESCRIPHIOMN OF FPART FARM MO
1 2 TIMOER, HNaotched (127 x 123" % 10"}
Zz & TIMBER {12" x 12" o 4"
3 Z SHIH, Wood 4L3° Long)
4 Fd EHIM, Wood {20' Long)
5 4 SHIM, Woud (&' Lomg)
& 4 SHIH, Wood (4" Long)
7 Z TIMBER (5" = &" = 7'}
B & TTHEER, Kotched (&' % 6" x 38-172"7)
g z TIMREK {§" = 8" x &'}
L z ELAHE (2" x B™ w 7]
11 B WEDGE (1" x &" x LB&"}
11 Z FLAME (27 x B™ x 2'14")
11 a WASHER [ £" x " w 17A" Stcel Plate)
14 L BLLT [3F4" = 2B™)
15 4 LT £3F4™ x #')
16 3 BOLE (3/4" x 14") [Sea Hobe 1)
1 1 SUFFLHT (See Dakail VYipw)
LG 1 TIMEER (6™ » &' » 3"
19 1 TIMHER (6" x 87 = 5"a')
i} 3 TTMHEFR (A = d x :"11")
21 2 BOLT [3/4" x 34"
2 4 HRACKET (102" » &" 2 12" Flaoged Tlake)
23 [ EILT {ifa" = E-1F4"}
14 i BUOLT £904" x 4"
25 1 PEARE (2" x= &'  107)
26 2 TIMAEER (A" x &7 x 3"
27 3 HOLT £374" 5 'L4™)
28 z TLANK ([drace) (2™ » &" = Lepgeh To Sult}
19 Z TLAME (drace) (2" = &P~ Lenpth To Seicl
3 1 Luin, Heod (E™ Hide, 514 Tong, Ihickness To Su'.l.t}
a1 a4 AT (1-3/8" & 22"}
LK H WASHFL, frael (AfB" =« B ox 24
33 H WiSHER, wood {3-5/d" % 6" x 28"} [fee Hors 23
5 2 fAadlE, lEnld Bnwx {374% — Lengih To SeelEd
& T AGL, Tie Oewn {1-1/" - Eengtl: 4" To 7°)
36 z BEOD, Tie Pown [1-1/4" - bength App. 5"}
37 g WASHER, seeel (L/07 « B" x &™)

BUTE 1: Hay be necesdary oo shiil boad fren ddmensioms bo

Cclear flatcar glcdera.

HOTE %5  #Hay e necessary Lo modify bolie and washers due En

Intetlerence with flacear Lrocks.

HGTE 1:  Dimensien "A™ - H&fID0 - 3™

vaors = e
F ) 02310 - 2

PLEASE GIVF MUCHINE S0 w/DROER
https://cranemanuals.com
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MANITOWAC ENGINEERING, GO,

Cysian af Tie Aac-rseeac Crmgadow, 1aG faadower, Wisconzn S4325

DISMOUNTING AMD MOUNTING UPFERWORKS
JCama -4 100w with Haak Rollars

CONTENTS Fage
S=qguiremeands ... e e e el 1171

FEmaunting 'J[‘-r.*ur-'-r_*rhs

Frapare LUpoerwa ks o Lasmounling .., ... 117141
Seerrpoee Wi oL 1171-1
Disacsernble Planger Shalt ... .. ... cae.o 117141
Alach Tithg Shngs oo 1171-1
Semove Hoak Ralers ..o ... oL veee 117143
Crzmaurt Wppevsorks, oo 0 oo .. 1171 4
Sropans Far Shipping. ..o 117%-4
Mdounbing LIpnereara
Froepaie Upperworks or Maunding ... ... ... 117%-4
Allech Lifting Shags .. ... A e i
Plcunl Llpparaarks o oo o 117 -1
nsiall Hook Sallers ... Lo 1174
mstall for Jomlk . 117--5
Aszamble Flung=arShalt .................. 117 -5

NOTE Yaur crane will be equipped with sither an air
[snt G aplaages shalt nct ooth, Joly perherm
Sleps that opply 12 yeur crane.

REGUVIREMERNTS
1. Firm gl Towe] weisrk {eca,

o liferang capalxe al Mg Thy appersarks with ar
willcut 12 ganiry and counterwaigis. To d=teimire
tne waight of the cppenwarh g, S0 b Weiging Talic o
[he General Sweetion ©F lhe Sarvize Manuoal.

3 Lilung slings, Fooks, sback es and other rigging fa
maxe a A-pcint cannactian 5 Me andermaks. Shngs
m gk e ad s sbable o leval lhe cpoerwarks when it is
lilbed.

.

o 0 .7 Preven! upperworks fram dropping.
BTl I grane and all rigglng usad to liN
upparworks musl hava encugh capacity 14 handle Igtal
welght to b lifted.

MOTE Zes drawirgs 151708 and 1RG0 Tollowing 1775
Fahia [er ifing Shng Arrangement. Thase =l nos
ars availanle lram Manegwae Enginesnmg Co

DISMOUNMTING UPPERWORKS

Frepare Upperworks For Dlamounting

MOTE Store all parlzs remiverdin s sala plRce 50 They arg
A1 Lask e darmiagod

I Laveliha ipweworks tehock ol ndss willn 8 gl G
Ibe roller palhi.

2. Femave e booT,

3. Sormave lbe cavwalks and s1eps if necessany.

¢ Buripwe ke counlermeights and gamdry of eces-
SAlY.

Remove Air Joind | Fioure 1)

1. Movatna slearing ¢ Linhoantkintherae S TRAIGHT
procb Qe g e Fallioe ks cootal Lo e QU T posilion

Sodar tavens 15EN

3-25-85

Dlsi.n'

Al e b Irsapl Iock cunlrels 1o che 1M oasilian. Ths
will enhausi the a rin b mir ines ta Be e gl

2. Removs lha protective guard from owers the gir poial

A, Tugundd scunnacllhe airlines at the arrpoimnt Tre v
jo nt ports are rureBersd 8% 5hown

A. Remowe retainuing bodt 107 and dosl Sup 430,

5. memove the caoscrews &) Ieck was ey thal securs
ait oint suppat 33 1o Lhe travel gear covar.

B. Lot an cunt (2] stk supparl (3t siraight up and awey
from air juinl lube (5F Lozaling pon (61 eall remiahn wilh
1the ar jaem.

7. Bemave gasket 1] anil Qe o-rinegs (B,

8. Remove 1the wire lacks from capscrows 3] and
TR SAnScrems 40y

Cigagsembyle Plunger Shalt [Figura 2}

1. Mowe the fravel lock control B2 1he M pagition This
Wil exhaust Bhee @i oe th @i T [ air seivsl (40,

2 Fumavee center guard (3, if equippso] 52m e 18
drumes.

4. Remowe drum ratation mcigasar 12, il eynppad),
4, Aemave air line sppott (178, Cizomnmest {he & e
Irart ;ir sveveal LEY and femded Air seivel {4,

5. Looson tate: 32138rws myoeLb (5% ang recnove nut (5
angl waSshgr MG

B Mowe Lhe slcering sloich contrsl in the requined
ciractior: to lift plungn: “ank lever (7] vp Aomave yoke
(8! andd spacor 1133 dram pluager Tark levsr (7).

. R Ayold injury! Keep handa and fin-
o LFLTiNA pers clear when mogwing glhearing
clulch conlrgl 19 move plunger fork up,

7. Aemove second washezr (8] and nal {95,

B Remaes sealrelaner 14 and o-ring §153],1aking care
not to camage a-ring (150

2 Nermave breake band guide 1) from under the e

drum braks.

10, Remoys 1tho capscrews, bolts 50d nots Tegim g
grar nowar  16] and remows covar (181 use care not 19
danayge Lhe gaskets

11. Rermove the wirg Inecks from capscrews (18] end
rermiyd cepscraws (15 Swing tne onnarw orks B pan
ECaras boall Tour capss s

Attach Lifting Slimgs

Attach the Mg slings b2 the ugasrwarks at tFe fouf
oaints indicaled - Jdraw-ncs 1E1708 aod 183040, Lilt
anly Jdnhl gach sling s snug; do not fighten the haak
rallers agamst thae <oller fath

[anhma,

PEAWOHKS FIDLIE'_'I- 11711
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Aemoye Mook Rallers (Fig.re 7]

1 Hemwee e keepe plake (il suuipped] and 1he [ack-
ing plaic

2 PFagquipped. removsth2 2naprring frem the 2rn olihe
Fch nllsr shEfs

2. Tuen the Roak soilar shatl 1 1zosea thealicr qdjus:-
e ] pull Lhe skl gt of 1he hook raller hanger.

4 Buroeye cach ra lor snd teruck wackar

R I
_é'- Fu
k]

PRI RT
- Ralizr

= Thraat
Woaalin

Fiqura 3 Honk o ler

Cizmount Upparwarks

1 Rere 1he sl de oragre cocbeal [0 eeqpgpes 12 thre
BwWING pasdian, movs the =w no lash Lo 1h2 0T posi-
lan, angd BEFE AL 1he g braes

Fohdpst 1he IAfing SHngs S e anngredchs 5 A5 [geel

an pessiole whee s iz ifled aff Lhe cerder an.

MOTE The raller palk cap be wsed ax & guids to check
nr lgwelaees, All wase rallers muss ofl sif e
po e padin al Lse e e,

IMPORTANT ! wcresw p o fiwer uguaewd ks o
redaros! shgoaeaail;, fask unders s OF DPPETWOIKE TG
JFersawrt ar e :,.l'rﬂ.l_'lll'_:l."l:'f_ Fa R ERRE T T L:I.,.'S.':'.r:g el e Rl
cEnfar pan San bs damaged.

3 Slowly Nift the upparworks off the cenlar oin, Take
carg et s damag femta pn hushing $ 107 2nd cpalill
Figuras 1.2 Walch tha e werlizal trave] sha'l slides
mL bl shateAwsl J2a1 sphines 100 the sl s mches of ne
L.

Mooy, Vet Lhiss Tag el al The e hezal 1eaee shatl
wilh asaftdriil orbar srcaramn-aric rasany bindirg
Cwedrh TR Zagh Qenmg i Lravel Gear ieer).

4 Lily [be uppereernks I"iuh |}|'||:-|_|!_‘;h 1o chrar 1ha werhical
travel shait =rc plungsr shzfl before moyving appar-
R Ay T L ek S

FOL|D 1171-a

_ la _Aaa
-~ -—————hitpsifferanemanaats-com

Frepara For Shipping

.S Lhie Dl in Wb ravel gear cowds [0 pravent
walzr 2rc dir: ‘rom 2ntering the ratating Bed sump.

2. Cowerthecenier pin hale intns bottam of e rolming
A 1n prQEEct CRAEE [ b sk ing 3 10) god zoal (11,

A Crear the ceaar pomoand vechical foaedl shalt an B
CoErwaIr s T prevent camags,

MOUNTING UPPERWORKS

Frapare Upperworks For Mounting

NOTE Carvlolly mspel all gus<ois, o rings, seals, i
aHl parls ler damage. Jeplece defezive or dam-
agen narks

1. Bamces e proteclnee aver o 1he Cenler o andl
verlicai rrave] shalt ep lhe lowerworks=

2. Thorgughby clean the cenler pin, Choek for and
ramave any burrs anthe centar pin asa<ing sioface and
Lhregin o bee adsng Surlaed w b gros s,

3 Clean e ey iear ancg vallcn palk apd Tolsoesles bassh
ar=43 g4 specified in 1the Lubrication Guice.

A, Imstall throest wieesier (121 an tne cenlar in.

3. Sy bz protecive cogver free lha camar pin bo e
in the ratating bed.

£, Zhazk czrier pin buzhera (1 dar beers 2o ramoyve
any bhal we pessea? Lobrogale @oecer pin busling (10)
ana s=d (31 with greasa.
T.oo_evalthz low wurks qonecs wilk 4 levelo the ralier
pathy).

Alach Lilling Slings

1. Attazh ne lilting =lings In the oppareards 21 I0e
e ochcaledd i draeand s 151700 fnd 1835040

Aoad st e i shangs 52 1he upperedcks 6 s loved
as possible when il s lowered 2nle Lhe certar pin.
Mount Upperworks

1. Flago kecpe (530 on lop ol he Davel gaear,

oo Fand lagae e apaersworks owor Te Sunler pin
Slowly lowear the upparworks cnto the center pin; nee
S nal 12 damane sezl 111

AoCmbine b & owale Der Bher uppeecdcrks onhil The
swirg pinion 1eelb are akgul to engage the ring gear
et Tealgga Ine oo puen gy 1@l datli 1hea re g g
ety eilbwer relale the cpaaraar<s b Band o Tara Sne
al the clulah spdars an the mAin crive shall or on lhe
A zandenl sany Al O] gusippad],

MOTE Sheda porndr et rol o s B jn Bhe S NG
positicn. swing lozck musl be OUT. and swing
Ewaen rmnsl e HE LD &5L 0D

A4 A e s S g s g rIhg) L) Ll e -'_:|'.g=|:_1r=1|_.=;]_
colings bo slowly lowsr b wpporworks andil 1he
sphires n ihe darhsal hiadel 593t asn abaod 1o endoes e
splines of the lrasal gear

IF peeossicy Lo align the splites of ke Llravel gear 2nd
vert cal travel sheil, remass e inspechicn 2gver al
PR 2 T e S b of The el gear cover, Belily
IFe sravzl gear wizh a oy 2ar W0 al ar e AEhines.

van el



3 Canbpue iz slowly 10%2 Ehe apeeseorks oo all 2l
the nadae i lees sl fomey g e o |es gath

IMPORTANT !4 ot s aius giivigs wii ook rohers
hzva boon slaiied and soivatad; oMherwiye, cpdr o
rarating bed cou'd T00p, asusIing divnngo [ sentar oin
arnd e s

Inslall Hock Hallers

1. Iratall 1he Pogk ollers m [he reyverse order that thay

wir riee e

MOTE IT the lhrgst washer pravided nas e graaes, the
qroawe rust fasn 1ha hook rollor

2 adjustine kool rollars [5es Folig s ansd romoss fa
W ongg ahogs

imgiall Air Jaint (Figure 1)

T Fashen kesper oule $131 o e wertoal lravel anaft
will capstcrows (81 and wire ook zapssrsds (0 52 Py
CADT s

2. 1931all live e r ngz (5] intha croovas o air jainl tuba
(9: A amal amecont af grerss or 1he S-ogs wall Fela
Pl Lt plase while Air joind (47 is Being installzo,

3. Placs gasket |7 near e hzlam Ihe foasvel gear Sover

4 Aczarpes sirjzind (3 And suppoes (AR an @ ebinhn
(20 Fowazing pinn (B will ulagr air juial 147wk air joint
tuoe 3],

S lewstall Bz cgoscrews 13 SBCLIe Sir oint suppar (3]
and gaskel |71 18 1ha travel grar Soui

G lmszall dust cap (3 and rabae e Bl (1) Socorgly
tabeer redfnrny bell 11] Lo prevent ar |zaks a1 2-ri0gs
5]

7 Canncci Aho air lines s tno propes ae cink garns
Uinanh for leaks and s ek

-

& Install B prorectve guand deer e s o]

S RAanlace the napactian Sowm 7 was e cead
Kaunling s cemplelw, the Eoem, countenvsighss, anc
Sther campaasnt pasts can nge e anslal ed

Asgemble Plunger Shafl (Figura 2)

1. Builed an sysbem pessture Lo niorma and meve e
slecring clutch eondralin the raquited doechan eomaes
planger “ark I2vsr |7 up

2. Azsemble w-ring {135) fi seal vatainer (141, Lubricate
a-ririg (143 wath s small amoant of aresse. Than alide
seal retainar (14) and tha gazker Jaws Quar s alonger
snafl Begsure b seal relarer to 1he Irawvel gear cowver
wilh lhe screws provided,

2. Wahthemachinsd side of FLt Q) up Hreaz oot 2] all
1theway dawnanmasi (he showlder antae plunger =hafi.

d. Plage ore washes 463 o [ap of nol (8% and install
SEACCr 1) o ap ot washar O6].

5 Movetheseerny clulsh vontroliothe travel STRAWGHT
positicn. Aligr tha nole o1 yoka (S wgh s he pluangaer 514
ana slovly zlagde ok (31 anlo the olurgar skaft. At the
SGHmE WMy =ngage plunger Sark IRver (6] wifh yobko Hh
broaminns, ek TRY Yol s1cde oeer spacer 113,

£. Place secocnd washar (8] an10p of woke (31

TOWiEn e rached Sade ol qol (3 daeson, barey raak 25
priathe plongar shafturhibwaskers (G are tighd aganst
spacar (19} Yose (3] mus b fras encugh Lo o,

5. Gecuraly vignien the Eao sebsoreas n ol (31

9 Assumble airswives (40 o Ihe plunger shaf; and Son-
rech IRe A s 10 Sonael 1d)

10 Securely tighten koepee plale (133 wilh capsorews
(187 ared ware capscrews (12) 1ogsther so they wall nat
lops=n. 3wing the upperaorks o gam ageess boall Tour
pata el L O

11, Laseall eraw . gisn caver (18] anc aintino support (17];
sacaraly lighlen alf capsorews and ris

12 Imstall draT brake guide (1) <otahen mdcalor (2],
and cantes qua-d i3],

13. Chack “or air faks and proper apsralizn o Lhe
langer shall

lé Raunbing is complels: 172 boom, counterwsighls,
and olha- coT ponents Can Bow e iassallod,

£ 3
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-AlD. 1=
Ly MTTEL
LB3Can - | 1] TOOW | S000W, 4100w
LIFTING SLING ARRANCEMENT

per | #alT  ouarr VENDORS |
(Al R BER | RECUIRED DESCRIFTION OHF PART PaRI M
1 1a4dn7 A L.IRK
2 E44851 b3 SLIMG, Fear (l-0/4" pia. x 2279" 1g.)
. E4 4908 X ELING, Rear {2 Dia. = 22'9" lg.2
k| hadld s A SPACER (™ .0, x &" T.p. x 2-174™ Lg.)
& 95273 1y LIHK
5 17824 ? FIN

567194 2 FIN, Cotier (378" x 5™ 1g_)
£ LAk 254 & BOLT, Coupling (2-1f2" Dia.)

RLEQTL 4 WUL, Mex [2-1/2" = & UNC-2R)
7 Ry 350 2 SLING, Frome [I[-1f4" Dia. x 3L"0" 1g.]
7 E44047T 2 ELING, Fronmt (2" [Dia, x J1'0" 1g.}
| Lad4a7 2 LINK {(Fer 19004, 159504 and 500092
8 L4254 2 LINE {For 4100W3)
0 L44255 2 FIN

62176 2 BIN, Cokter {1/2" = 9" Lg.}

REW,
i 183040 - |1

FLEASE GIVE MACHINE SH W /ORDER
https://cranemanuals.com
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MANITOWOC DISTRIBUTORS

To locate the Manitowoc Approved Distributor nearest you:

1.

2
3.
4

Go to www.manitowoccranes.com.

Click on Manitowoc logo.

Click on Dealers.

Follow on-screen instructions to locate distributor.

When calling a distributor with parts or service questions, you need to know the
model and serial number of your crane. This information is located on the Crane
Identification Decal on the crane cab.

© 2003 Manitowoc Cranes, Inc.

Rev. 09-10-2003

https://cranemanuals.com

DistList
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BOOM DISASSEMBLY SAFETY CONSIDERATIONS

All Models

TABLE OF CONTENTS
GENETAl....cciiiiiii e 1
PiN REMOVAL ......ovvviiiiiiiiiee e 1
[0 Toz- 11 o] o N 1
Disassembly Procedures ........ccccccooecvvvvieieeesiiiciineeeaeenn 2

A DANGER!

Collapsing Boom Hazard!

Prevent death or serious injury when disassembling boom
sections — read and follow instructions in this folio.

Safe handling of lattice booms during disassembly is a
primary concern for preventing serious or fatal injuries. A
boom can collapse during disassembly if workers fail to
observe safe working practices.

Accidents during boom disassembly usually result from one
of three primary causes:

*  Workers are not familiar with the equipment or are not
properly trained.

e The location is not suitable.

» Safe procedures are overlooked because not enough
time is allocated for the task.

GENERAL

NOTE: Boom as used in this folio applies to all lattice

attachments (jib, mast, tower, etc.)

Boom disassembly safety decals (Figure 1) are placed on
the boom sections as shown on the Boom Disassembly
Decal Drawing (in Service or Operator's Manual).

This folio includes general safety information for boom
disassembly. Workers involved with boom disassembly must
be experienced personnel trained in the operation and
disassembly of construction cranes. Everyone must read
and understand this folio and the information in the rigging
drawing before beginning disassembly. Anyone who has a
guestion should ask for an explanation. One person who
does not understand or fails to follow correct procedures can
jeopardize the safety of other workers.

PIN REMOVAL

When removing pins from boom sections, stand clear of the
pins being removed. Even though the boom is resting on
blocking, individual pin connections may still be under load.
Pins can be ejected forcefully if boom has any pressure on it
or if boom is not supported properly.

Always drive pins from the outside of the boom to the inside.
Be careful that ejected pins do not damage lacings.

LOCATION

Select a suitable location for boom disassembly. It must be
firm and level and be free of obstructions. It should have
enough open space to accommodate the crane, the length of
boom, and the movement of assist crane or other equipment.
If possible, secure the area to keep unauthorized personnel
and vehicles away.

147852

*Su

A DANGER

COLLAPSING BOOM HAZARDI!
To prevent death or serious inj#dr%r
* Do not stand on, inside, or u boom during assembly
or disassembly.

-m%ommmwmnﬂ%mmm

\_ 218-97

DO NOT DEFACE OR REMOVE THIS SIGN FROM CRANE
MANITOWOC CRANES, INC.

1478529

© 2003 Manitowoc Cranes, Inc.

FIGURE 1

Rev. 03-26-2003
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BOOM DISASSEMBLY SAFETY CONSIDERATIONS

DISASSEMBLY PROCEDURES

Always block boom sections on both sides of connections so
that sections are securely supported and cannot shift or
move suddenly when pins are removed. If there is any doubt
about a boom disassembly procedure, block tightly under the
boom before removing any pin.

A DANGER

Collapsing Boom Hazard!

Boom can collapse or jerk when pins are removed. To
avoid death or serious injury:

* Never remove any pin until the boom is lowered and
securely blocked.

*  Never work or stand under or inside boom.
» Do not stand or walk on top of boom.

* Remove pins from outside of boom.

Lower boom onto blocking on the ground. Block boom
sections on both sides of each connection.

If boom to be disassembled is not cantilevered, pay out
boom hoist line so that line is slack. As long as all boom
sections are securely blocked, top and bottom connecting
pins can be safely removed. Boom can collapse, however, if
a section is not blocked and pins are removed (Figure 2).

A DANGER

Tipping Hazard!

Crane can tip if excess boom is cantilevered. Never
cantilever more boom than allowed on rigging drawings
and capacity charts.

If a cantilevered boom is disassembled, boom sections
ahead of boom hoist connection must be blocked before
removing pins. Boom will collapse if upper pins are removed
and boom sections are not blocked (Figure 3). Boom will also
collapse if lower pins behind boom hoist connection are
removed and sections are not blocked (Figure 2).

A718

) G

Boom collapses when
lower pin is removed.

il ER: =

N

No Blocking
WRONG

Boom Top
Removed

/

< ©)

=5
==

Blocking
RIGHT

FIGURE 2

A718

Boom collapses when
upper pin is removed.

No Blocking

WRONG

Cantilevered
Boom Section

|

Blocking
RIGHT

No Blocking
WRONG
FIGURE 3

Folio 1474-2
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BOOM ASSEMEBLY — GENERAL INFORMATION

ALL MODELS

BOOM AIGGING DRAWING {FIGURE 1)

Aboomrigging drewing s fumrihed with each magching
1or the particolar boam topds] ordered. Imaariant rig-
ang inlgrmation on ilema Juch 35
—EBoom Azsarmbly
—Gantry and Backhitoch Aazembly
—Boom Hast Wirs Rope Reevang
—Equalizar Lgsembly
—Pendrnts
—Pendant Attachmeni Lugs
—Spreader Barg
—Pandart Bybtang Frames

Buom FPoint dgzembllag
—.Jibi
are conlained within the rigging drawing. Resd, study
ang vrderstand all content ingluding table:s and noles
an rigging deawming bafore gssembimg boom or using
machine

BOOM HANDLING SUGGESTIONS (FIGURE 2}

Boom sectiaons showld be handled wilh A reasonable
amaunt of care ¢ prevent damage 1o cherds, lacings
and connectors. Unnacessary roughness in use of
silngs af other lifting apparatug Can cause ahragmn
damage Slings mada of nylon webbing are begt fos
handding boom sactions. When using wirg 7ope archaire
slings skay cledr of lacings to p:went abrasior damage

Whan astembbiy, lowering to arowund ar $1oring, boom
should be supnared on Blocking placed near the con-
neclars. When addltionat blucking is dezwed i sheuld
be placed at a polnt whese bwo diagonal [2cings join the
mars Sherd.

WP LEing wire rope or chain Lo tie down hxom secs
tiprs during shipmant, profject the boom with wisden
wegt pfalas at poims where the wrea rape orchain g oma
in canfacl with 1he boom.

AOCM ASSEMELY {FIGURE 2}

The rmerwmum &r basic length o1 & boeom vansisia af a
boombutl and boom top, in most Gases. Insens can be
added 1o the haslc boom to increaze 1he (olal lengih
accarding 19 the assembly 1able nn {he boom rigging
drawing.

Wheanever possibte, assemble 1he baom wath e short-
a5t ingerts adjacent 10 the boom butt, Twa shan inserts
will weigh mare per eguivalent lengeh than ane long
inser, so keeping shorl sactions cloee ta the Boam butt
will improve machine skability.

T prevent mixing Boom secnans ol ong type withk those
ol aqaihar. the boom mumbier & stamped on the Side of
the boom joint connaclor on bwe diagonal chords of
eacn haom sactior. The Tollowing ia an example of
Reectm ganiificetion numbers,

o 435062
Hoom Me. Brom Componant
5 674 Panl M.
_|__

Cala Marmulactured

Carry

Backhinst

Atzambly ——_

FIGURE 1

b "
Earuf

dihy =4

d o
Pandart — B :
Eanssla iET | I
. raf ] H———_
== Erani
T Tey

; Wi
l,I' |. 'i"‘" I|n£-I
EL-E--:der N ‘ |¥
' “‘H..'lll : '

Feadants I,l

Fere2
— In&RArE:

Equalrer 'r
Agsemaly |

B
Bul

BoOY CORMPONEM | YFRTIFICATION
p T TR

11-13-7Z (Aev, 10-22-81)
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Moaridoooe Saglveeriag €.

Famambir, when selecting boom seslionsfora parigus
lar o lengih always 1sllow lhe assamblye tabloe o he
iy ing diawing

WARNING nvold injury to persannel and
damaga to craneg and property. NEVER —
Work under the Baom.

Angambla or disazsemble eny boom seclion with-
aut first supporiing BOTH S1DES ol lhe boom wilh
Bigcking at thal poinl.

GANTAY AND BACKHITCH ASSEMELY

Whereyes pRssible goerate with the gardry pinnedinibs
highest pesition. This reduces the stress in tha haam
houehing 2quipment whick meqng longer IFe and adied
salely for your agquiormm

WARNING Eeiore raising ar lowerlng gantry.
wgqualizer muil ba pinned o boom al equalizer
atlaching raily or demage to lacings can occur.

Agtar to indindual gantry asaembly drawing or folio il
lurpishied] 1o detrmled infrrmaticn onra sing and lowe--
gy gankry.

BOOM HOIST WIARE ROFE REEVING

Always use sporopnala bypeandlongll ol wirg rope £
called for on the boar igging draw g whan reenng
baom noist drurs be eocalizes assemnly.

EGUALIZER ASSEMBLY

SHachment of pendants 1 equalizer, ane equalizer 1o
allashirg rails can vary Brom aone spplication to anelber
en thi same model macinine. Aefer to indiv cwal egqual-
izer assomDly fabo ar drawing for detailec wmfarmalion,

Atrach Shinos s

LAC 99

PENDAMNTS (FIGURE 3 AN &)

“he top side of each pendant is markad with a line
ramng tha full lengeh ef Lke pendani. 1 is -mpartant
when nsiallirg asncanls, Lhal this lirpe 0T BE
TWISTELD durnng pundant -rstalkaben Shoeulld his ling
nul b straighl, baish pendar sawire Fope o hnbler and
e issnalghl,

PG o e

TIGUAE 3 PESDANT TAOST LIME

Fendants come in malchad gets of aither twa ar laar
pendania. Correspording identdication numbers gre
slamped inte both ands of each pendani to aid in keva -
ing them in sets. Insiall pendanl sets winh Grg or fwag
perdaniist @0 either side (deodily opposile) of the
boom

MOTE Always nsall pendAnts in zaquence A5 nted an

rigizpngg drawing free particulre boam lengih being
1iERg,

. P St L.t ek oww sk ol
i_\;rmlﬁ‘ftmﬁql sz ﬂ\_ﬁr_’- "‘"I"".:‘":l.‘
AT -
S

-
FCO T T

-

ER

S d

Larih ot Pendani

FiGunz a FEMDAMT IDENTIFIZ ATICH

Coraecls-:

Boaep Qe | 2atlon Mo's
Sarmped an JNnracinrs

FISZLIRF 7 B0 HekDLIMG ARDOIDEMT FIZATIC

[T R

FOLIO 7642
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PEMDANT ATTACHMENT LUGE (FIGLURE 5)

Forlandling leng boems, pendants a-cinstal sd betwaen
1ho cgualizer and she rserl with 1he shear blocks, To
ins1El] the pendart atlachment g setiheassembly an
1ol ihe mainchord, slio ore end onden nea b e shear
block and wstall the pin under the shoro b Dol 1h
gesemkbly 1o the boara

For |zzatian of pendanl slachmend Jugs ra’er 12 boam
Fanmdling inatructions for andividual Boom riaging
Uriwing.

Mangdy e

Zaeer Elnck Daam

allackirg Pin

SIGLIAR S FERDAMT ATTAC] [MEMT LL4

SPREADER BARS

Pendant epseader bars #ra acjustable Barg paed anlh
Ixng boom langths to keep the pendants frem seulfing
o0 g of th oosm and catching under boom fop cor -
nectars damadging perdunls. Spreader bara ere located
At pendant Sorrechors.

For pazation and location 3 sareader bars {ar various
boocm lengths see Boom wqiung drawirg

PEHDAMT RUBEING FRAMES

Fendant rubbing framea ere desigred ta elinusale ruk-
bing and wear on the boom chard members ang redusoe
wear on pendants. They are required when {raveling
wiih 192 boom and ganiny down, When apreader bars
arc wgnd. pendant rubking frames are not needed.

S inchwiddu al sigging vrawing ‘or specidic bopm 1engths
and candtions where pendan rubbing fremea are usad.

BCHIM POINT ASSEMBELIES

Varigus boam ga nl assemblics are avallablde with eacn
Ty oe boor Tor the marhoes parhcalar application. See
rigging dravang for boem poneh ophior s,

JIB

When atleching a jip 10 1he Boarm paial the jib backstay
pendenis are fastenan to lugs o tne inser adjacent to
the boom o, 4N mnsteAases Whenashorl boomis used
jie .:_nau:."dl-;zta',r lugs can e lecated on the Bogm bull il 5o
cesired.

WARNING Avola injury to personnel and
damage Io machine and property. Dlzconnect jib
back=iay pendanis Irgm boom Butl efare laver-
ing lhe equealizer Iy the beam BUHIL

Refar to rigging drawing 1or lacatian of special inzerts
with jih Backsiay lugs for varidos boom lengths.

LIFTCRANE. TOWEA AMD AINGER OPERATION

Moendauaoe Eqgiieeiing Co,

WARNING belore atiempting 1o WM any load
thoreughly read and understend gapaclty charls,

The liflcrane capacity charta lormshed wilh sach
machee rate il under the s:ated conditians and are ler
fraely shgpended [eads Waght of the (b, Qad hiack,
wzight hall and haak, 51 ngs, hoist e brnsalh Boom
gnd jib pzint sheawes and any other Ifling devizes g
cas carsd part of e mae aad, and thus must be
added tothe .oad to ke litted Lo delermine the troe [7ad.
(%erm Folio Mo, 086 “Reading and Lging a ManHowoo
Lillcrape Capacity Sha+’, angd Mo, 835 “"Guide Faor
Cetrrriining Tetal Load ).

DUTY CYCLE OPERATION

The capacity chadls furrizhed with mechinzs 100 dyly
cycle aperahgn sulh ag clamshell. draghne, mecnet.
etc. rate ther o kems ol lreely suspended I0acds
‘weight of the bucket, magnel, ele rs cansidered part o
1h& loae,

(BEOO M} OPERATING COMDITIONS
(FIGURES & AND T)

Mactme b apirale in lever pas tonoan a fon surlace
[see Figure 6) Whaon an out of level condilion anises
|Sea Figure ) side Dading of 1he boom pocurs Sede
[cading meaan: tnms one Side ol the boom 15 cartying
mere tnan its sherg of the Inad arc can result in boom
collapse 2ids loading becomes ovan maone crilicel with
Ty boomme at high boom angles whun vperating et
CApdcily or near capacity loeds.

LY

|
i .-.-r
,

1

o=

FGUAE &

FIGURE ¢

Machine bo cperate wikn qaney eowarking pos-tidn aro
rigged r accardance with andd unde Sendicnz relsr-ea

17 in appliczble rigoing Arauwan.

Grane Oparator judgement A wsd be used o allow For
dyrdanue lad =M=cts of swing ng. haeslmg ar lowering,
Traveiing, as well as adverse gperaling condilions arc
DRywsich! machma depreciation.

THAVELING WITH B0 OM

WARMHING Operator should make a nole a3 to
hew lar boom can be [owersd with liling aguip-
wenl altached.

M aT]

11-13-72 (Rev. 10-22-81}

https://cranemanuals.com

FOLID TH4-3



Mendtawne Engineerine Ca.

Yhoer raschng & mackano wilh B94m. beom should Ba
at an angle 1hat will balamce e maching, [Balanced
condilivr adcures when all howse rallars are resting on
ralor ring Sulace and hook rallees car be lurned by
handi

Wher requiring 1o fravel with boorm at & lew angle Laka
caulapn 1o trevel a pwly =5 exceasive Bownce ol Lhe
boom can creete Lroua atreesas on the Leorm and rig-
girg resulting 0 fatigue.

BOOM REFAIR AECOMMEHDATIONS
EBaom acings (only) caa ba raplatad i the fisld if:

1 Thelacing s are ordered Irom Manmawas Enginesring
o,

2 The welding pracedures moService Bullehp Mo, 96
"Bam Welding and Bepar” Bre 12l ceed.

d. Theworek is performed by a campetent firmn gnd by &
walder certified to walc o tha perticular type fo slesl
involved.

CAUTION Aepairs 1o main chord members 2ré
NOT allowed, Be Sure main chords ars bndamaged
belore allempling any repalrs.

Reter 1o Folio Mo, B23 n Mamenance Secton for
necessaty informaton negded belore atiempling 10
arder ar remalr Rooe.

NOTE: Manitowoe Engineering Co. cannal ha hald
respansiffe frer any ffald repairs o the boom.

FOLIO 763-4 https://cranemanuals.com
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o

GANTRY ASSEMELY
4000W

PURPOSE

Thag Frlia provides gary ra smg Iwening and e ng
mnsligchicns.

GEMEHAL

The ganiry is parhally resed gred lOowdrcc oy che
Fydraulicatly -comiedl ed Jantey ifhing dence levar The
eetm beist nggpng is used o corglelely raise lhe gan-
iy Blan, thee Boegr hias] ngyging 3 wsed 16 lowar 1he
ganiry to the extenced postan of e ganliy 1ftng
drvice lever (Posman D, Figu-e 4)

The ganiry assembles knk bypo (alding] hackhitch
pravides 1or the 1ollgwing pasmians (see Figure d|

FPOSITION A low pasilgn, proyides mmooemgn clear
amce lar travel This posihgn 12 alan used far baom
nandling {Aeter o the” Boam Rigging Azzemizy haw-
mg” Par bogm hengdling instracinns).

POSITION B, High pRsiian, 15 the workmng posihan dar
NI ¢ am, e drag aperatian. Thea position is alaa esed 14
range and lower the tower

FOSITION S, nermediate pasilion, is The working pos-
tion fgr towBr aparelion.

MOTE Reter 1o Folic 34-36.3, “faniry Lilting DEwice
Caniral.” inthe OPERATING CONTROLE Seq-
ticn of the Crane Sarvice Manual for identifica-
tion and aowsratian of the gantry lifling device
conlrol,

WARNING Avold Injury e personnel or dam-
>4 1o crang and property!

—~STAY QFF machinery roof while ralsing orlow-
ering ganiry,

—SUFFORT GANTRY with boom holsl rigging
belore rgmoving backhitch ping; otherwiss,
ganiry will deap,

—HMHEYER lift loads wilth ganiry In low position,
olherwise, ganlry and boom will collapae

CAUTION 2void siroetorst 2 smage fo cranal

— O NOT caise o Jawer qantre witl less thae Fil feel of
oo [butt, lop and pendants,. ctherwiza, boom san
ratar ol kg ang gamire Wil drop.

—Fil EQUALIZER 1 boom helpre raising ac lowening
Qaairy; AiHpwize pouglizar csn bounese Arz s T
facings.

—Da WNAT rares 30y fram fpw posditon wldn Dot
Rarst rggung SO WO fower gantry ta isWw pasingt
with Loom fodst nggig, Use gartry Hihng dusacs I;
partielly rasa and (il lawsr oantry.

GANTRY ORERATION

A, To Ralge Gantry o Litt Slam, ¢r Orag Cpsrating
Fasman'Towsr Rasirg andg Lowermy Posmgn (Sea
Figure 1 and Positicn B, Figurz 43

ibalaru s

1 Pin b pquahizer Lo lhe ranls an IPe ooe Bait (LI,
G, gr dragl or ta 1he fails en the 40 FL iewer inzar!.
whngheeer o the Sgse

¢ Runave [wo ping (1, Fusition &| from she lie-down
lugs &t The apprspndte caumeryaighl ar atthe cab rear

J Depressad hord Ihe e buten anthe gantry liftirg
Mew e ceniidal Bagm ddawn shghily 2o the bhom bl st
FERYVIAIN G S'ack A% IRe Qanlry rigés past horeorlal

d Relgasethe’ vp bullonowkon the Nfting devige lever
15 Wl ¢ extended [(Fostinn L2

3 Boom up atd showly caiEe 1he gaulry urtil (he back-
hitch straps are 'wlly exiznced dPasihion &)

4 lnstall twa pins 12, Position B) to secure the uppes
and lower Eeckhutch sireps.

7 Unpin the egralizer fraomihe rails.

NOTE [ The MEcring i3 & WNWer crang, grocesd o engcl
tne 1ower Then, aswes the gamiey 10 e Lawsr
workeng posstion {Pogitien ] Crhersise, 128ws
Ih& geniry 10 the raised positior ter lifk, clam, or
drag opearaton.

B. To Lower Ganlfy Lo Low Posilion (5ee Position A,
Figura 4)

1. Lower Lhe boom wr tower onig blacking. FPin the
cquabgzer to 1he rails on Llhe boom but {lifs. clam, or
ArAg) Gr Lo the raels S0 tha 40 F1 tewer insert, whichever
15 Lhe Case,

2. Boam up 12 Suppett the gamiey (ping 2. Posilion B
shewid he |I:II:IF.E':I

3. Altach a apiay hine to the eyelel pn each sigde Cf Ehe
garkey
4, Femova two pins (2, Poislicn B! from 1the hackhbzh
siraps.

3. Pull the saley hme 1o =tart |he backhich Sheaps
lulding

6 Slowly Bom down 10 lawear the gantry onto 1he gan-
Iry hihpg device leves (Poseticn O],

T Depress and ho d [The “down”™ BELlton on the ganiry
Iihngp dewce o Doeom cownsligh:ly o the Boon
hiongteeey rg doe s ndgl provent tha gantry from lowering.

£ Releaseihe “down " botlanwhen (e ganlry s rasting
<hn 1hea machiner:,.- rioal

H4oInstall e s 0, Fasmon & 1o secure 1he e down
||F+§‘5 L (P De-glawn Ipgs on [he guprapadle Sounter-
weight ar an the cab rear

C. Ta Lower Ganley -0 Imermedialo Tawer Cperating
Pascian (See Fiquies 2 and 3 and Posdion G, Cigures 4)

1 Beom Jp o 1a Rhpport fRe ganiey (nm ¢ Posihen B
=FoLld B+ I0nse|

2 Atach azafaly ine iz the eyelgl orocach suc al he
azniry.

2 Ramawe two peans (2 Paston B frgm 1ne backiuleh
SLrAES.

[T 1) ]

3-5-68 (FHev. T-27-83)
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MAMIOWEE Engingaring Co.

4. Full 1he 3alely Wne 10 zlard the Backhilel siraps
fglding

& Slowly boom down to Jower ihe gentry ontg the gan-
iy lifling device lever [Posdign O).

&. Oepress and held the "down'' butlan gn the gantry
lifling davica tontrod. Booam down slightly s¢ the bhoom
haist regving doas nol praveni the gantry I0gm lgwearing.

7. Ralaasaths 'down bulten when hole 4 an the gantry
lie=aIwrn links lings up: with 1the 1 p hole of the bie-down
lurgs o Lbe 3rd cauntsrecighl

3 Instal twa ping as Shown it Figure 3,

* WARMING When raising or lpwerlng lower,
ganliqy musl bé pinhed In Poslilen B olherwine,
lownr &nd baam will fall.

Ted . . '_ R : i

Launlarsmighg s
Tnn Down |ILJ|“
- .

Figuie 5 Ylaw Fer Saciering (Samry In Tawar
Warking Positlan (Pastian i)

wire Hope
Guide -Snntr','

Fir (2]

o mm—— —— I

eem e |

Figure 2 Yicw Shavwing wirg Aong Quidie
Installen at Tag at Ganiry 1er Tawar SIperabon Linly

Fiqure 1. Sariry shown o Lelc, Slam, O ag Work img Positicn .

JCaritnuos)
FOLMY 561-2 T-27-8E3 ¥
https://cranemanuals.com
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GANTRY {BOOM HOIST} REEVING
(See Figures 5.6 T and 8

1 When 1he crane 15 2quippadwith a eear dusihary drum
andior B RO hoigl wilh extemal ralchal and pawl, the
boom hoist reeving cgmes aver the fronl of the crane
thrgqugh tFe chepve arrangemgn] | Fee Fugure o1 at 1ha
front of the gantry {Referic Boom Rigging Drawing lar
regving diegrark.

RAnriy

Figure 3 Shoave ddrargement rGanbng (0 owa g pasnank

2 Whentheganiry s in1he low pasition, pon Lhe sheave
arrangemani in the !'ow clearance posilion (32 Figure
B).

Figurr A Shaave Acargament [Sardry 0 Lo gasiciond

A When the crane s eguipped withowl @ rear aua ey
drum and e baom haist withapt external ratehel ard
Jawl the boom haizd reeving goes 1o the rear ol the
crame and vedically up to the ganiry sheaves. o this
casé, @ roller is provided et 1hae Irent of gantry |5ee
=ripura 7) (Aefer 14 Biom Figoing Drawing for reeving
CIBGram].

CENT Y —y

RAallar

T

;II

Figawe 7 Roler Arrangemenl

4. Whan the ¢rane = ysed as a Towar, a 10 par! boom
st reewvenq ia sed in plece of the 12 oart boomhaisi
egewing uzed on L, Slam, or Dreg machines. Tg
achidya the 10 per reeving, the hofizontal sheaves snd
sheawve bracket must be removed and spacars instalied
atthe gartry top. {See Figure B ior both arrangamenta).

Shgave Brickal
an] Sheoues

Spacar

I

Snagve Arrangemen] — 1 Farr Fagving

Figu e f. Shedua Arrgdmjemenl | Ganlrs Top}k

FOLID 5614

https://cranemanuals.com
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GANTRY LIFTING DEYICE
a4 0oy

s

Coanil v

wEantry Laring
L Lawer

“Sgatry Celindar

e R e e .

Fulor

LT}
Gnberad

Aler A vl Plag
Fill'Jaralner
Lol
HosR
F g
anid
Hesnres T
o LLaii, D aka Rpshinery Zab
F0lgra-3 value [ B
" f

ID__LE—P """‘:' T -‘::\_H-‘-‘_‘—\—LHE il valve A
I 1198 peel
l"—Y - -
O
W}é‘\a e

' W

- -
' r,{}_r_l Py :;I'“wl I™¥E =l
- i -

_
L | 3
y =
ArhE] valze B ! ;
dEaln |'\l'-|.| Clhaa b Mntsr =145
VE wa

Feuraul & BeFemntir S Fosar Linit

Ficpare 1. Garry LI rq Zoirnt vtk Poocer o | T gpical Arrananme 1t

DESCRIPTION

Tha gantoy It dovice conzists of alaver, 8 hydrauhs
Gylindor, and an electrically oparatacl punmis o reser-
wIHI UNil (228 Figure 1.

OPERATION
Raising Ganlry

Whanthe UP" aodtenafthe qaniey hihimy device canlrel
15 dapressad checing carrenl erargizas the metor sole-
naid, anc the moder drivesthe pompee fhe iezeoeoer, (gl
Noows pasl 1he check walee inle the heac end al 1he
ganl-y cylinder, apa tho cylindee rad extends 100 aise the
lewsr &P gamisy

NOTE Whe 1ha ganlry iz raised, thets 15 ng 2lech
current to Hoe soleaamd v v, and the solanaid
waled wmdins closed.

Whorn e "R Bulton is “eleased, the oz 3a0enaid iy
deenargized aretematar staps dnyvingthe pump. The

APAAC Lmon 1564

chech valve thon clases ta ald Lke levar inany positio
It iz ralserl 10

HOTE Folicf valve (4) pratezts she seslers frinm bigh
pressura wWhern e pomp s raaniro.

Lowering Gantry

‘“Whan the "DCWHT brticn @+ the gantey lifting d=vice
contial 15 gdepeesiud, v eoiic current enerqizes the
sadariid valve. and the valve opens There is no elecinc
currsnt wa 1he malor sz2lenoid, 52 1he molor Joes nel
dryvy {he pumo The wewgnd of Ehe ganiry czuses the
gantry cyhnier "Q “elracl, a1d 1he oil Hows Back 1o lhe
sgeryiir through the salencid «alve and orifice. Tha
praaz: grifice restecls the oil flow, hoa gertalling he
rafe of speed that the gantey Inwars

Wibien e "COWY R boiicn is released. L solenond vales
closas ta alcck ail Ao

HOTE S=lisl walvz (B prolecis tha spstem from shincs
aads wen tha gantry i owearad onle Lhe leser
1=wsieny aff].

e T TR T

10-3-65 {Rev, 1-5-84)
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Manitavroc Engindgering O,

MAINTENANCE

MNOTE Aeler to IFe Lubricatwon Guida ard partaree 311
rau rmEnd=n lahncabon asrsice as desarinad.

Uza the {allowing procedars to Il the raservoir end
perng bl systern wher ampdy

IMPORTANT 10 M7 aperate gantey nthnn danee
controls unh! reservir is filed, gamage o pUmp San
[Ty T

1. Fillthe resemvairihraognthe fill /B reather with appros-
rreglely 10 quarts S apo- e ol

HOTE See Sorace Bullohon 152 [cure i 1hy LUBRIEN-
TIOM sazt on al the Sarvice Maruwal For recoem-
mendead ail.

Z Nermowethe pygin ne 1ee a the o ile: wf the purmp.

A, Operate “he pamp intacmitently — g secors an,
and ong securad el unbl Qillleeys from lbe pump outlet.

IPEive pomp daes nel prime inappresimatie v 15 saconds
app v 10 psi ol air prezsure 1o the inlet of Ene rasorenin
Wuntl ol tloas team posep sullcd

4. Feplace the gl o 10 e,
5. Lagsen the hose Wtling at the ganivy cvlimde

&, Operate the gerntry W'ting device Lebl ng ar babbles
g i ab thes litling

7 Thten fne hase tithinig
&, Check trve gl lavel grg the I reservar 2% resquinsd,

MOTE The gantry ¢ylinder musk bo fullostracied boloro
checking lhe wil lavel,

FOLIO 655-2
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EQUALIZER ASSEMELY
A000W with Mo 72 Boom or Tower

PURPOSE
This lalis eonlaing the following infarmalion:
—Pendant-to-Equahzer Connclion Poinls.

—Equalize-lo-Aail Cannaction Points farihe following
CpEfatiGns:

For Servicing Equalizer or Inslatling Bgom Haisl
Wira Bopa,

For Gonnacting or Ddconnasting Pendants.
For Handling Partaal Boom of Towesr Langihs.
For Raizng or Lawanng Gantry
FPEMDANT-TO-EQUALIZER
COMNECTION POQINTS

FAefer Lo Figura 1 for the prgper linkeg and connectuon
peoianta whan eannecling (he pandanls 1o Lha equalizer.

Goom Top  Pandani Link  Egqualizer Luge
Can Throsl,

Mg, or A o

Light Taoerad

Hammgingsd A o

T g & =

Lug E — Boom Handling
I Lrr# Funrgdl Harg
¥ g

=
Equili{:‘?qﬁ

Lugs &

e Link B

 ——
'—._—'-:\_.,al"_-_ Land A

Limk &

@T
== ..

Aaar Forw'yra .
Hale hgde =5 ]

Fkgurs 7 Equalzer A3sambly
gl mred Lairks Same on Belh Sides ol Eguahzm|

EQUALIZER-TO-RALL CONNECTION POINTS

;nr Servicing Equalizer or Instelling Bogm Holel Wirs
opr.

When the equalizer i3 Iowared onio (ha Boom of 1he
Llowar, the Iarward holas in tha equalizar will ling up wilh
the rear slot in the equalizer cails (5ee Figures 1 and 2).

Fin thi equalizar i b positon 1or servlzing the equals
izer ar g installing tha baom hoist wire rope.

i Mymiicwor 1

For Coanecting or Chconnecung Pendanda

Fuyll the gquahzer igraand onto the rgmosrabie ranks [k
reguired on 1ower) sa 1ha rear hioles in 1he gJuahzer ne
up with the forwerd sIgb wn 1he equalizer rails (sae Fig-
uras 1 and 2}

Pin the aqualiz#r in this pasition to grovide necessary
slack when connegting ¢r disgonnecling 1he
pandanis

NOTE Full i equéher 1arward with anothar crane gr
with a lavar-oparatad hgist {come-aling).

For Handding Parliad Bavam or Towst Latigths

IMPORTANT Aafer 0 Boom o Tows? Amggmng
Cir gwingg igr gxack [engehs of Dooim ar fower thal can bhe
handied withh agqualizer givicad 1o rais and ror posidion of
GARIFY {up OF Jown).

NOTE The long boom handiing Wnks musat be vaed 1or
towers that have 834 to A4 lest of boom heust
wirg rope.

Fir tha boom handling hinks o lugs (Epen Ihe equelizer
[see Figure 7).

Fin the baam Bandling links t e lorwand gl oh Tha
cguaklzer rails {sec anure el

For Anising or Lowering Ganlry

IMPORYTANT Pincquatzer tarails on bopm bt or
40-Faal tawdr irkard balora raising or foweting ganliy. If
et JOAg, eQuUBNTEr Wil B g ﬂﬂﬂ'fﬂﬁf lacings, passaly
damagimg Irem.

ROTE Raler W the Ganiry Assembly Folit in ha 4T-
TAGHMENT section of the servce manyal for
the ganiry rasing and lowering procedures,

The [ang boom handling finks most be esad far
Iowers thigt have B30 (0 Bdd feel Ol Dopm ngisi
wira rops.

Fin the bogm handhng ifks i iugs (E} on the aqualizer
{56 Figure 1).

Fin the Booen handing nks 10 1he ferward 100 in (he
equalizer rails {see Figure 2.

. Pn o
Flan 10 N}' Fa Eguahzer

Chualizar h -
L7 F'Fllﬂ To
ails
Pan 1a DK
Ami= ] Only om Towsrt wilk
Boam N1 v H44 Laed all
HyAgling Baram =od sl 'Wiva Faope
Line
n Y I
et — \ﬁ AIE]

Aamereble Bails

FnsT:T! tred reguires g Teewe)

Eguahzes Aoila

Flgrn 2 Equadizer RgslpBgam reandling Links
(Tpgtal Baln Sabas of Baom oF Toear A

1-2-E2 {Aav. 5-22-14}

EQHIALIZER ASSEMBLY

FOLIO 14751
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A dewpfein wf The Montcwor Compary, fae,

Moagcnwac, WesraHsin 54220

ADTMATIC BOOK STOP=MAXIMIM EOOM AMOLE
(MESCHAMICAL QVER ATRD

FURFISE

This Foldle describea operation and adjesc-
went cf the "alr ¢ontrolled" astomatic baow
secf for the models liseed in Figures 3,

QFERATION (FIGURE 1 AKTD 2%

The antomatic boom Stop 15 a protective
device which Timits the maxlmuz angle
(Flgure 3] to which che bhavm can he ralzed.

1. Wren the boom £ below the mawimum hadmn
angle, the "quick=as-a—wine'" wvalwe 12
in cthe open poslclan. Adr Erom the up
porc of the boom hoist control walve
i%, therafore, free to flow through che
"quick-ags-a—wink' walve for aormal boom
up OpEracion.

2. Whenr the boowm 15 raleed —o che maximwm
boom angle, the beom bute (crawler
machine} ar the telescapic boom stop
eube [RIMGER} concacts the control cod.
Control rod mevement causes the lever
tv clesc the ''quick-as-a-wink" wvalve.
Inh ehis posirion, aly Erom fhe up Dore
of tkhe boom holst combral 1=s dlocked,
and the "quick=as=a-wink'" valve ex-
hausts the air prassare im the air line
ro bthe hoom hoise coneeol cylinder,
Thie actles canses che sylinder ro re-
leaze the boom uz clutczh [or shiit hv-—
dvdnlic TUmp o neatral}, and the boox
automatic boow hois:s “rade applies to
stop the boom,

INSTALIATION PRECANTIONS

1. Alwave fnsrall the "quick—as-a-wink™
valve with rhe IN pore coward che frome
of The mackine f{zea Figure 2}.

connect the air lina from the hoom heZar
contmnl (CF pavt) ea che T4 nors af the
"quick-as-a-wink' valwve.

[ 9]

CennecE the alr lize to che @oon holst
cootrol cylinder ra che DUT port of the
"quick-as-a-wink" valve.

WARMNING 1rxcormmoTLY PIPED AIR LINZS
AT THE "VHITCK-AS-A-WINE" ValVE WILL RESULT
Y MALTUNTION OF THE AUTCMATIC BOOM STOM
ANTI HAY RESOLT IN £OLTAPSE OF THE BOOH.

RN
BOIHE '
HOTST
™ LI
CORITRDL (373
91 "BOOH DOWH™

?'[—J

&IE LINE

I'|Bnm'|- IJ? H

ouT
BRI HOIST ng I A1E LINE
CORTROL CYT., —
AT CLUTICH OF
AT MYD. PUMP AUTOMATIC
II{ 'ru-..Dr-é [ e
CONTROL

HEE __JTU BOAM HATST ALTUMATTE

BRAKE (HACHIME W/ HTTIRNE-
LIz BooM HOTIST CHLY)

FIGHRE ]. STHPL1IZD AIR PIPIKG
(Fefer to "alntenance Secrlon™ of

SERVICE MAMUAL for exacr sir piping
af Boetn Halze Systen)

MATRTENANCE (FLOURE 23

Ao Teriodicaily squirtk 5 f=w dArops of
sntar ntl nan the “quick-ac-a—wink"
valug at rhe puinte whare Ehe wralwe
sleeve =zlidecs on che valua body, Apply
ETease fo the comtecl tod {wheee iC
s£lide=s on the brecket) o all piwet
rins, and to gach £prineg.

2. At leest ooce weelklw check chat che
automatlc boom stop assembly stops the
beeors at Lhe angle specified in Tlgure
3}, If mot, Teplece defeccilve parcs
andfor readiust che assepbly,

(Cene'd . h

E-29-T4 [As Rav, I-|[-E1)

ADTG . BOOM STOM

Fows  325-1
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ARJDSTHERT (FIGURE 2] d) Turp che conttel rod our agalnst che
boom burct ot the teleéscopic boom

The gutomatic boom Sted assembly was st stop tube unci’ che rod end just

and szealed at the tactoery and it should oot teuches the wounting bracket.

require pertodiec adjustmenc.
&) Boom dows and then bacek up te check

Tk assewmbly does require adjustment when that the boom stapa at rhe spacified
parcs are replaced or whan the aazemkly 15 Dimensicn A. If net, resdjust the
inctalled in the fileld. concreol rad as required.
1. Trevel che machine ooeo a [irm Lavel E) Held the control rod and tiphten jam
surface or 'evel the machine by block- nuc (5) againsr coupling (A).
ing Telow the crawlers or rhe guc- (Cont'd.)
clgmare.,

2. Chack the maghine hook rollers For pro-
pec adjusement -

1. Lower the boom so the boos butt or the
telescopic boum stop tube 15 ot? the
conkrnel rod feocd fwullvy extended):

al Loosen jam nut (1} and adjuat out
2] unkil spring {3 f£s compressed
to 3 incheés. Securely eighten iam
nut (1) agalostr nur (2.

b} Loosen the nota on clamp (4} and
sllde the “"quick-as-a-wink" wvalve
forward or back uncil chere js 1/5
inch clearance between the rod end
and che mounting bracker, Hold the
1/8 inch cleacance and secupely
tighton the nuts en claap {4).

4. Lift 8 load vhich is ar Erast 50 percent
af the meximon cepacicy chare load for
the beon lengch beinp wcoed.

¥. 5howly raise the boom to Dimensien &
for the corresponding maxitndm boon
dngple and boom lenpch aa apecified in
in the appropriate table io Figure 4.

The boot mutt stop Bt the speciffed
dimension, 1f nac:

wy Pun jam ouc €5} all che way anto
Lhe control rod.

bl Thraad the control all the way iota
coupling {&).

¢) Boom up a4t dowm uneil che boom is at
the specifised radius.

FOLS  EB2B-2 I-11-41
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COMTROL CYL1MIER
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BHMIKET

Marilewoe Engineering Co.

QUICE-AS—-4-UIky. VALVE

LRTAMPET
“GUT”
1

' fgﬂ:@ FROM DB PORT OF

T cowtRoL

FROMT OfF
STAHFED MACHTME
“Ir‘-"
"Illl AL00M BRUTT

0% ROOM

ROOM WOIST COWTROL  ° Lo T@BE

LEVER (1] (7 CONTROL
i @ EOD
!

[ F5" e

L P
I c

ALTD pOIM STOF ASSEMRLY

FISURE 3,
w7 LISTED)

MAXTHIT BOOM ANCLE FOR SPECIFLIC BODM ANT MODEL (CORNTACT EFACTCRY FOR BAS

MAYX, BOOM KMCLE (MESREES)
MODEL 32 l ar | az [ 53
HOOM MU,
200 1
2 K] 1,2.13
2 00 fal . —
ZADDT ., 29007, 2900 w,1= | T
B0, 60 L.4
IG00W 1,4 16,13
34010 4, 16
TC— 100 L q
3901} % FEG. 15 %.5.9
tanoT 15 Y o0a 9,94 HHT
1900w L% E,0,08 9,98 HHT
sC- 135 e 2,52
50— 150 B, 53
4000 & MEG. L3 13,20,21
HONIMS 17,22 L7.27 % ar HHT
LI RIMGER, PAL 22 -
45 Do 224, 20 238 000 O ar 1T
3P4 RENSER 52 .'-'C,27
_ 4600 53 . _ &7 1 nE
40910 §1-RINCFI 52 ! 37,17
AR GA-RTKGER 27 AT, a8
HHT = EAMMIEVTCAD IOF: 04 = NFESFT TitP. U'¥1.15% S¥ELCITIER A3 HJ"IT, 'i:IS1 UE EEG. ., ALL
TGES ARF IFLTET.
flenpz'c,)
=11-21 FOUO  5/5-7
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FIGDRE 4, DIMENSION A FOR HAKDMUM BOOM ANGLE.

IMPORTANT CIMENSION A IN THE FOLLOWINC TAELES IS5 MEASURED FROM THE CEMTERLINE OF THE
BOOM BINSE FINS TC THE {ENTEFLINE OF THE LOMER BOOH POINT SHAFT (SEE FIGURE 5). IF & EIN-
CLE PART LIME 15 USER CAVEE THE LOWER EBDOM POINT SHATT, ADD THE BADTIUE OF THE LOWER BOOM
PAINT SHEAVE T DPIMENZION A& IM THE FOLLOWING TABLES.

BOOMS NSINLIME TOP:

BT, 3,8, Th, 12,8, 95,1511, 4 L] 35,37,
20.21,22, 224,230, 37,47, 52 RO TEVETH |DId. & 3 EiG BOOM CEMETH |DEM. A 3 BO RoiH LEWETH |pin. & @ aof
BiCH LENGSH [Orq. A E B3O {FI.3 tH -1 ) (ET.] (FT.-LCH.} {ET.1 [FT.-IH.}
17 ¥ (FT.-18.) 2] 4 - oy ae-2 178 | 3 - 11 190 18 « IO
L i-c r1 -6 Ex5=2 744 o= 7 10 -1k
M 9.9 11 -1 &g Bl -4 141 in -9
ag - 1§ 5=y 00 52 m ) Y pan 1% 4 4
Sk 12 = &K 41 1 -4 1sn B — 10 12 -5,
[Juk] 11 - 1l Lg 1. Lk m W -2
114 13 - 34 51 % -ni IH wW- 1
e Th = Bk 61 - 250 L3 - 1y
(b B -1 M 10 - 114 &N Wh - Ty
I4d 19 = & &1 IT = 3 — 183 0 = ]
£33 20 - 10k 3] 13 - 5 B REC. 00 5% - 8y
109 i -3 1 15 = Ty ED0M LERCTH |prH, & @ 720
130 - & 1K1 1% - 1o [FT.3 P T
L By - Oy 121 T oy —=
19 Ih = Gh L3l 18 - 3y B0 18 - &
e zv - 141 19 & m Fl- I
Z1a 9 - 4 an r - eh
LE] -y i I =9y
230 3 = 0O qn M- Loy
LD 31 - % 1l 13 - 11q
250 1 - Dk 1 3 - L
p0r] I - 2 15 3L Bl - 2
210 17 -7 BOOH LEECTH | prH, &8 W& 1<n L1 -3
T m - 1Lk [T, ) CFL.-I%.} Esi &b — &
290 Al - Lk Ledl -z
] 3L - % 1% M-y [m™ 52 - &
0 L1 -1 160 -3 LED 5 =1
ey Y s )3 - Lk 190 W - ay
a3 W5 e 1L 220 g - =] L] - ¥4
4 Wl - L Th0 i. Bl = oy 113 fb = (I
BOOME W/OFFSET ToP:

", 4L LEFEET 5 4= OFFSET 22,234 220 457 OFFSET i ul DFPEET
BTH TEHITH | DM, A A =10 picH EEdaTH [![H'- A A1e BT 1FKGTH |DI4. A A H:¥ s LERETH | DIn.A B B30
(FT.] {FT.-1KH.1 (EF.h [FT.-I¥.] {ET.} (FT.-TH.2 (FT.> CFT--1H.)
Ao 17 - 19k 60 9 -ay m 11 - Ak 5 17 - ok
aa 1= -1 14 10 = 11 a0 L% - A an 16 -1
Lo 15 - 3h Ba (FIE =0 1% - 1 o 14— 2y
[Ld 16 - 64 a0 L1 -4 {4} 15 - 5l w1 16 = ik
129 17 - % 10 4 =T L14 v - 8 17 17 - W
L1 18 - 1L 1L0 14 - s L2 EF - Ik LH 18 - 1%
Led o -1 120 17 = 0l L1l e - 1k L£a wWo- 1
150 21 - 5 210 e - L T w0 -k 54 21 - &
160 12 - 1y {1 19 - & 150 i1 - & LEQ 11 - by
173 23 -1 146 FI L& 1 - Nl tH 33 -1
L84 i3~ 04 160 IL - Itk Lra -4 121 26 - 114
141 - W LA M= LAQ 3% . Th L3 TE . I
20 i - & Lac 1o — 3k 130 it - 5 200 it - s
ZLb il - By L3 i3 - bh ] 200 i1 210 & = T
e = -1 R MR ZI0 24 - 10k o0 - S |
P iL-1 21 T - Lk 210 o= ] Ne=1

I -1 2:4 11 - 3= a0 F - 3y
2ad 11 - L et | 3i- 6
250 11« 3 2EQ 15 - Ey
267 14 - 11k 270 B - 11k
2A0 -2
-] 18 - iy
100 W -7
118 0 - 0
120 W - o
0 ah xSl
It d. }
FoLO BZFE-5 2-11-81
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BUOKE W/HAMMERHEAD TOP

" - dn ] 1iA 15T TOF) Li.iTh
BOTM LEXITTH | 21H. B F F'a ACOM Ler:M 014, 4 T 83F oM LEMCTH | D=, A R 337 BACF LEXSTH [pis. & ¥ g1
JEFT (FT.-1K) Haa) tFr.-15.1 CFT.) CFL.-1d. % (7o) CFT.-1K. :
p) g - 4y i LR ] a5 IR i - A
55 -3 w 3 -4 AE 11 - : an -y
3] (L I 43 -y e 1 - = un 1= -2
i 17 - i 45 1.1 et i - s 123 oo,
05 11 -3 53 e -3 e 13 - 10 1A wo- Ty
5 yo 1y - ool i3 11 -3 3 1y - L2k 17N
e 15 - Bb ' 17 -7y og, In - L LIG . =
1y -1 I3 12 - 10 175 17 - b LiC - M-
143 1B -1y %1 17 - ok 1% 12 - B- 141 2 - B
L3 1 r o 103 £ - Ja 155 19 « |1 LAl J: - Ea
L4t M-t 13 I 155 ] I LI FERE
L5t i] - 121 16 - B% =5 - al Lac LERE
165 -0 171 1M - 11 155 - .30 -
178 - 1c] 2L -2 164 no- oo e PR
155 FXIEEE b 151 o= oaly 14 e - 0~ 317 TS - ug
7% - & 1R ] 7y -1 1HY 17 -1 A W o-a
173 o - 133 reooodl 20 -3
181 2 - O 0% M-8 184 11 .6y
In1 13 i - -k %3 11 - &
HE M- ¥y ey - —
21 - W 1. | 35-4
il J
I — | ¥ _
L I__,_—_ h —L }
. C
CEHTERLIFE BOOM | L CENIERLINT LOWZE
HITNCE FINGS \ EOC™ POINT SHAFT
DTHENSIOH &
s 3URE . TTMEMY10% A FADM TABLES
i-11aB] FOMIGD  528-%
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Dyision of Tha Manfowos Gomoang, inc, Mandow o, YWiscgngin 230

TELESCOPIC AIR CUSHIOHNED BOOM STOP
Al Mofeds

GEMERAL

The telescopic air cushioned boom sop consists of a single
or doutde ube assembly on toth sidea of e bodom Tho
tubes ara pin Connecis o e Boom Dol and ko e A-kame,
e rdekng bed, or T Teawm Cowmier. Each tebre asscmbly
consisks ol an upper iube, a lpwer lube with an ir Gylinger,
and pigieg connected Detwsen the cylinders and the air
manikid of the crane.

The telascopst dir CLeshioned boom Slop is prowvidoed for the

T|Cwnng purposes:

' Ta gtop B badrn smodhby,

» To preverd e Boom Agging Tromm pulling e boorn back

when trawaling or setting loads.

+ Ta asaial it trwineg e boom boressed whin lowering the

bLoodm vy A high engle.

MOTE Tha telescopid air cuthinned boom siop akeo prowvwd 3
a phwsical stop which, in the avenl of an gcident,
arts imn peobecing e operalor and rinirmizing crane
damages by causing e boom o buckle 81 2 point
ahowe the operabr™s cakb.

Co ol opefale crane with lée-
CAuTlﬂH soplt air cushioned bom shop

H!mnmd.

Takricopi air cwshioned biom stop B nod designed
lo atop boom. Be sura autegmaltkc boom siop 1o aper-
ating properly (see Automailc Boom Stop Follo),

OPERATICON [soa Frgure 1)
1. A% the bBooan risgs Tromm farizondal, e upper ubes

wesiopa insida the lower tubes.

¢ Yuhen he boom reachas an angk betwean B5° and B0°
rarsgle will vary Irpm moge! to model a= abgwm in Chert on
page 2, e upper ubes conkacl the extended piston rods
and $iar 1o comprass the 3irtrapped in the ak cylindars by
e chack vahles

2. B Mg bivorn comidnuea 1o rica, the preasune of the apped
BiT inCreases i e predtes reszdance agairsl the boom.

MAINTEHANCE

1. Weskly, check the air Gylinders and piping kor air lBaks.

2 CuArerky, squirn a lew drops of light angine ol inks the
Al Tylirders.

3 Quartary, apphy & light cogl ¢ grease o e upper ubes,
DISASSEMBLY MOTES

bElRSCoEic air ClsheHwed HOom Sopy

Fldanigevwoe: 1501

{:iu*r;n" Check vahves trap eir prassura in

L boam siwop cylinders. Loosen
check vabves sAghtly {0 bleed bapped ai Lhen
rémove chack valves.

3 Plug air Wines and Cylinder pards 1o preverd den and

maigbure from gntening as the piping iz removed.

4. Aemnstall ¥ check vatves with hree-Now amow poining

toward cybinder ports

Ajr Comhioring Sty when
Liger Tube Comtacts
Tolitedar Prton Fad

e A b5 FUiy SO iy
Boom is Faised 30 Waxinnet dppjhd

LT
HTMH
Y 0 Ghoch vahes sl

Betinem T ke Ansombiies |

M equinpod)

L= R
F M arilid
Parform e lollowing sleps when disatsembhng Ihe i B
1. Lower the boom onio blocking at ground level. ﬁwﬂﬂmﬂﬂ;%
d. STOP ENGIME and bleed the manilold mir supply.
(ot st
TELESCOPIC AR CUSHIONED BOOM S5TOR FOLID BBT -1

11.5-76 [Rev. 1-25-9%)
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TELESCOFIC AIR CUSHIONED 80CM STOP CHAAT

Sl of Fhyzical Boom * Medmim Ao gle
Bzom Cukhdtiing Anghe Balow Horiz enlal
Model Mhomnbrer Hunbrer ﬁdﬂfﬂﬁl fleress {dagreas)
FNT, 2A00WE, SCTE, Tandem Orutns iz . o *
) ’ 1‘3 T Eﬂ rr
ZH00T, 2OODMT, SCTY0, Spl Drums 1R -a BG P
M-S - 45, 454 S . & -
M-BEW 46 e .- - 3 2
hA-BOVY 4z 74 BS 5
M -BS¥Y ar 74 B 7
74 BS 0
I0000W 18,18 r BE .
Fi 74 8BS 0
3900 689 4 H3 1
12,15 rd a7 10
9 94 i ES 5
FACH 924, 94.-24 77 Bd 1
BC 134 52 77 B g
— gl a5, 74 5 1 .
900t 034 042 EB . 0 14
30T FI‘_'I".&__EFI‘E’ o 75 (= 5
OGO, TOEOV £ 3 77 &5 g
ETo 1) 1317, 20 -] EH 1A
BC150 & 52 7B S o
ADOOAY Od Machines
[assembly 43740 & 49135} & 74 i .
ﬂ?h? 74 ES 0
141 7B & 10
R ) 7 5 10
0 T2 a0 10
AR FINGER D8 Machines -
lastembly 43775 & 45049) TA 22, 21 76 i 3 .
X RNGER 7. Th 22 B & -
10N 750 Pt Bt et} [, &R 4
AFOCMY 20 Ft Bumt Ty 5 23 4
ICCNY Saring -2 Sationary Tower =24, 2 &1 aa
FC, a7, 274 75 a5 L -
imw FINGER Sevias-2 SThE o8 = A 5
RGO Sarmea-5, FCGER, Sares-2 37 TH A5 0
A6 Sares A Z75 40 7B a5 !
4600 Seriez-5 750 Ton - = =
Front End LN Atachemsn B5 a0 f5 '
) 58 TE 23 i
AGEK Serles-4, ARKGER Seriec-13 &3, B5 o as 18
6000 Sares-F B5 64 G B
36 FO PLATFORM-FITHSER ik, 2TAB 73 26 35
including Transporter 24 ! 1) 21
kT ar B3 4
EF.WL FLATF:}H_M-FUNGEH B3 T L R 18
OO0 o] Ta 55 0

b LIge exlrerme CRre whiet ICaetingg Booen balcaw honzorial.
Do ne lower botm W poind ihat Butl contacts any sinechral
riemiber of crame, that there are less than ke 1l wiaps
£ weiré reygoa el boorm Redist drens, or thal tebsscopic boom
GO fUbsea separdke

** |Information not awsdabdiz a1 e thiz fodio was publshbed.

FOLIO 887-2
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® L ssemely JIB NO. 123

PIMMED, TUBULAR COMNSTRUCT|CHY

A0D M IMSERT PENDANTS &
Mare. bor each odd degpe! -
lik Inserl

:::o..z‘*_. PN COM ECTED.

i Hends bo auride
£ .
"y Lb Inserly
s added heret
iﬂ'
;
BACKSTAY
' $IRAPY
WIRE ROFE
1A BACKSTAY S
¢ — 1 TR
PEMDAMTS
e FIG. 11121
. MOTE 1 ler 2o dhe
THE MO, 1IZ B thawn hare s rigyed "o gee a 0 deyree For Marl Mumkors of Jd Czmpeocals ce nod
OFlsel &rgle wilh Ihe Begm Top, Parlis Mernnal
s eTanet iaRars. com FOHIC 7301

Q-1.F0 (Rew B-14-BO)
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CETANLE GHF THE 123 JIB ASSEWGLY

IR IMEERT PEMDAMTE
1% aa., odded Here

[ #oth Jib Inzert Usad |

JIE BACKSTAY
ITRAFS

JIB BACKETAYS, "/
Pacdanl Tppe |

| e STRLIT

G

I

e FEMIDAMT

[Ta] P
—y "l
- )&.,:;t - - - BOOM TOF CENTERUME- = -
S G ¥
'y "'-'LT!.I'lr'_
|
.
FEMDAMNT TYPE | A
JIB STOPS ? i JB OFFSET ANGLE
g OFFSET i“.‘-—} M DEGREES |MAX |
IN- FEEY [, SR OnM
|Sea Fig. 1H124) """*‘!.,5‘1-"“‘*
: --L.,,__..!!_q e,
THE 123 JIB ASSEMBLY l "'!‘5?:'.?.."&1,‘_ .
Al TN
] ] . . . R
=
EIG. 11122 o
GEMERAL Cansull |he factary abaut maunting likd an olher Booms

fhe follo=ing is o guide lor pssgmbling the 123 b, and
inaballing it en Boom Tops. Engineorlng Drowings ore
e giluble ond skould be wsed dering anihial ossambly.

CAPACITY: = Conwh tha spaclic Jib \ Coporiby Cherts
lor your mochime.

Tha t22 li& Ax=embly i= movnied on Boom Tops 1o give
addiligsnl Boom resth. I8 moy be wied o3 o siraighl eu.
bepsipn, [0 degree Ofser], ar i1 may be offser fram the
canlerline of the Boom lop by 1, or 20 degrees, 1o help
reath pver the edge al o struciure.

USE ON BODRS:

The {ollowing Mamiic=et Booms con mount tha |23 Kb
dapymmbely with Pendamt-iype Bochasay oysemblies, naw
Furnished a5 standord equapment:

4
B R4
4 2} Fi. Hommerheod
7
22218 Light Tapered Top
22-118 Cipen Throat
21-Xa Hommerhead
17 wilh 4 degree CHfset Tap
22-114 with 4'4 degree CHiser Tap
224 with 45" Difser 1op

m the field, giving locotion of I Bochatoy Ancher Lsgs
on lna=rt, and hale deameters in Archor Lugs.

DESCRIFIONE:

The 123 ik is of Jubular consirectian, aond tansigs af o
I% . Jib Buk, ard @ 1% H. Top, giving o bosxic length
o aho

Component por: are pinned icgelher. Insects, 10 i
larg, are owoilolle | gin betweer the 8ol und Tap
1o make up |cng||15 o A0 o, 5% Fr, or 40 H., |max ! lib
lengihs,

Kigging corwialy o o Swud, Wb Perdoni, Jib Bochslogs,
hb Sl Pamdentd {or links] and 2ib Insers. Adapiars, L-nhe
and pdhar e feguaresd o o poricullor insklatign may
b Fawied i [he Porly and Servece Manuals. Yarlgys rqfer-
antas oria rade b lhem in che tollawsng texi and
Alusicah ons,

Jib Cllaets, in cagrsey, b rilered booin the Copotity
Charks, are s&t By changing the lengihs o the Backstoyps.

CALUMICMN:; THE 123 18 (5 DESIGMED TO BE USED il
A MAXMAUNM OFF5ET OF 20 DEGREES WITH
THE ROOM TOF CONTERUME. DO MNEOT
EXCEECE

FOUC 732
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EN
Mranoeoue Engrneenrg 100

parlS RELIUVIRED

For Woritus lik Lengihs

I CFlmn s, i les, ora gvwnn Fig 101 2R

ASDEMBELY
Lay Ihe Boom Top an bliching on b groend, asiall ik
E.duplc;r la EBoom Tap it rt-qu:n:d lar pacr Boon |Gea
Figs. FIT2F1a 14"

—45SERBLE Jlﬂl Il\.‘lr'ld ||.1.$|’|5| Al Fauan id:l_ [ hlmirlgl
on the graand, penng b Bt to Boam Tap '3ae Fige

1R o hdLl
—FIH NBE STRUT TO JIB EUTY Loy kerword oo Lin Batl

—PI4 1IE PEMCANTS ARD BACKSTAY STRAFS ks Strut
Top wibk P furmoanad aith Fendanks 1 Sae Takle ©g
101 2.5, and Detarl gnllpsirabign, Fog. 10EZ 4]

I b Ineeris: are wied. ndd o gair ol Insert Fandonls o
Ihe lib Fendants Fpr eath A0 Fr. Insert wsed. *S5ea Fig.
1112.3. tor breskdawn. |

—IMSrGall & ¥IEE ROPE ROLIER SLIDE om each

Inrert waed.

—FIH THE ZTHER EMDO of dsb Fendonis 1o the lib Fainl

B BRCKSTAY RIGCHMG

PERIDARNT . TYFE BACKSTATS:

Mew {ranes mquipped wilh &5 howg Peandant 1ype hack
lays lurnished as slamdard sy pinent Basuyag gl they gose
al Q4elting to the prope omgla Bk sald dg- s with
rigchines 1o the held glien mysl pie Wirs fAope Buckyloys

Faris uzed o the Pandonl Bockaay Aostambly are Hiewn
m Fig_ 1112.%,

DFFSETTHIG WiITH PERIDAMT BACKCTAYS.

Pruwning the Busic Beckslay Poodanls betwedn ke Bock
sloy Slraps ond praps by locpled Jikhk &nghar Tugd, |5ee
" Bib Buacksioy Anchars™ |, sels Ihe lik ar o negmical O de.
yree UMser sngle.

=TC1 CHFFSED 10 13 DFGREES, odd the T ik Lirks
Letwegnn ke Amhor Lugs ond the Busic Peadants. 1P,
TIFER Y

= GFFSET TO 20 DEGREES. use the shoel CAlaeisng
Paiclants b bernon Hhe Ao ligr Lug: and 1tbe Box+« Peadoras,
iFig 1112584 .

REY 10,1771

——r I
i) BALIL IIE 10 FT. 1MSERT YWYIRE ROFE
LEMIGIHS BUTT TOF PEMOAMT paCKSTAYS INSERT FERIOMAMT PN BOLLER
a3 3-3_,!4 ¥ 5" GUIDE
Bou:
i I 1 i 5 i} u] 4 1}
_H__ . _ _ 1313 | - . _
dn : 1 2 'Backalay | 2 a I
50 i 1 2 Piaging 3 y 2 3
a0’ | 1 by k! 5] -] 3
FIG. TT12.3

ACKSTAYT STRAF
Sag Fiy TH 35S Rlote, DAL 2
loer SAr ek 16 ks

BACKSIAY
STRARS

AttpS77Cranemanmals.com

BELAMAPER
STRUIT
Tae
JIE BACKSTAY
STEUT TOF DETAN
FH: 1112.4
FOL Faod



. . . 4]
Monitnwor Enginecring .

1B BACKSTAY RIGGING

Fig. [112.4).

h. Mo, 17

12 Requirad |

[ Beguived |

— _ =
111 12 )] 4] - o
BACKSTAY | BASIC BACKSIAY 16 iR JIB STDHP,
RACKSTAY LEMGTH STRAP PERCrARIT QFESETTIMG | OFFSETTIMNG PFEMDAMT,
JB CrimlEM SN 'L * LMK PEMNDANT LIt Ol
OFFSET 1500 Fag. | k13-4, Maotes 1 & 3] Marza 2 3, Ab HUMPER
| Mot 4 |
Degtebs §oum Lol's |, 4, 3 F4] 10" tong 504" Long
L] 103" ] T
]! 51 1 T
Tae | ssape N T2
MOTE: |. Fapdent fackstoy riggod Soams wah Cffesd Toys reguire longer Backstay  Sfrops: | Sce

9, Mo, B, Ba 2R XA Booms w48 Qifsar — gse
Bopsmrs wipd®  Qibfsod — ose (2) 24%" Kb Bockerrye Brrapd

2 Wire Rope Hoed ooy igrgied riaei gll wie 10" Backaloy Slropes,

Bueom Mo, P& — T Fr. Hommarhdod - Deep Maclfen, reduirgs o Baeic Pandond 8°-7'" Long.
[Tedaf Langtha, Dém, "L — 10 dograos — &7'-5 20 degrees — &0°-9". | B NOT SET AT &,

4, AB e enoa AT R Hammerhead Deae Secrioer Joom I @ g-parl Link, [ 3om F.ig_ 1112 -1 I

lik Eh;p on g 22-FH8 Hommerhead, ?-,:H'i:n:e Faam 15 o0 Rubber Bumpgr Ay, {51..3 .Fig. 112 3},

F. Wmanglons shewn arg fram Hofg Canler b Hofe Cenfer,

& IF & ,ﬂ.-:']l'l'plﬂn" Limd 16 pord o R Bl]l'.':.ll-;n,l Anchor LUQ. v Botic B-UELII'DF Pandard &"' Ehn_rrer,
i, ' 87 dang. ['Wire Rope Rigging w1 ne2l raquire oir ddapror dink, |

Buoe Mo, XA Hommarhead, reguires g Bosic Paadoet S0°-4" Jorg, o M Bochabry Strog,

PLUS a 27 Link [Falaf Lengihs, Qim "L — 5 degreed = 32°-2") For 10 & 20 degees aff-
awels — saw abave toble. DO fIOT SET AT CF.

11g"  Jib Bucksroy arraps

FiG. 1112-53

MQTE [he Offed G Angles, 0. 0 and 20 degrees re-
Teeramid lg feaein, and in 1he L Capocily Chirly
e narninil, gnd far raference only, Lifl Crgei-
igs, grng s UQf=era i Fear't, [Fig. THIZAR
make ik @l ha pgdol ﬂ.;;b;j;;.lup |'t|r|9|']!:. ﬂli'\r.ﬁr'l, rDI-
manpan LY G PE2S A &) 1o figu e the Fon?
priagifion  The "CH=ed Amgle" may ey wilh the
it lgngy IRy, ol :1her farfera,

—Pird THE BACKSTAY FEMCAMNTS to the Backssoy Slrops
at the 1op aof the Sr.

—ab0 QFFSEMING LINKS, OF PEMIANTS, ¢ requirad.
Pin 10 the Jib Baxckvlay Ancher Lugs

JIb BACKETAY ANCHOR LGS

On some older Boom Inaeres, peor oy flod bk Bockaoy
Anchory Hhan hgws o 1-971d° digmgtar hale Far walb aar
wegapl tha 7' diamalar Pise ngw yood far Fendard rigging.

Ta riq wilh Pandant Iype Bocksloys, vse Adapror Links
ral tha Anthars, which have o hale ler cach sice Pim,
wpaeed on 8 Cenbtars. Lse o Basic Bodistay Pendont §°
sharlar, 1Fig 1] 14-3, ngte &

When riggug with Weyee Rope Bachiions, o adopler
Link 2 roguirad Pins dgrpizhed moy e paed a0 gelhgr
sirem hale

AHNCHGR LCHCATIONS Tha lgodian of 1he P.l'l:l'u:hrl an
e Ingarct a6 shawn im Fig, 11024, Cimanuion V0" oy
mol e gl ke posiln shewn, Since shis logwian is waed ko
duler minee The poager Bmkdoy lenglh 1o g Egr thy wor-
iowe DMlapis, chah thie kaiolion belore riggingl £ alder
Bagm s in ke liald 1his lecolen mbe be dilberem iram Ihe
Birmangign ' " dhawen o e Igbly whigh iy peme slandard
a6 praeant and racent cquipaeanl

COMSULT THE FACIORY iF the Dumennan "0 15 nod
a5 shawa. If yau tell them whare your Bocksiop dnchar
lugs are locoled, they can advise d Wire Rape Badkshoys
can be vaed, and hoe larey 1o rig ~hem {a- 4, 10, and 20
degre= OHzal Asngles.

YIRE FGFE BACKSTAYS

¥hers Perduni Bixkiloy ossemblies ore nor awoiloble,
g1 in agme hield opplications, Wire Rape of 1the :pe:-i“ed
grade and sige may be used wilh Wedze Sotkelt 1o oser
Ihe Barcksloy lei=glh.

FOLID T304
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Manitowor Enginesring .

BACKETAY RIGGING

CFFSEITIMGG LI
QR PEMNDAMT

1B BACKSTAY ".L
ANCHOR

. E.mtﬁ“‘*‘: 8 11 5

|E|!'E' Tig-

€ T cxatar srear

— ;;—lk e k CHMENSIOM "D
._.-"'-. / . / \\/ \l\ RO Lenglhs:  Amzeri Anchar
r .}!' M. la lnsert's Wpper End.
Imjart ypper end B L=.g"
. — a
Lk FECR UMK CpA
Hare, il WJaad .F"»_ )( 17 Ij. 1&
Y T7 E'-10
i L 'f k '(‘)f T
‘ MCTE: The 1orge roper o Ihe
i drchor Luy iy lgwoeds e
DMAENSION ™D . fawepr [race! mncl of dgerl,
G, 11136
I BACKSTAY PARTS — WIRE ROPE
LENGTHS W EDGE CABLE Ji
11/ FOHR SOLKETE PIMS CLAMPS BACKETAY
WIRE EQPE | BOOM L1 (R [ Skrun ETRAP
MG Erd}
1 Fo Rag FI&G. %1127
| ——— —— - — — - - -— |
5 a
T Ik & . ry F
11
e _
b3 T |

IC.nek Brchakay Sleops, (Fig. 1112.4], ora vigd wilk all
Wire Rape Bocksluy regging.

lra rhe " L" Uimension, 1Fig. 117135, — *'Som. of Cols.
1, 2 S&4" — b Figg. 1112 4], For the Boams Lhaied gn
page 2. la rig bar the oflees celled ber in the Toyblsa.

|Mate thaor ke $& 3.k Hammerhonsd Bag i otag a
longer Bosc Perulond, This length and thg Digpeasen “ L
lengths bor tha worbee CHsets are gvan oo Hole 3 of the
T, Fig. 1112.5.]

KMol L'IILIJ. Ihol the Limeasion "L |Qr\..g1h.5. are wald
eny il 1he Iib Bockstay An:har Lug s Tocoted of [he
proper didance. | [Fimengipa 0 Fig. 11124, =hich iy
nndasrd for presenl gnd recent madels.

- Se¢ parograpks Lk Back oy drchar lugs ' )

9.1.71 [Rew. §-14-80)

nttps://crénema,nuals.com

—AEFOGE A SCOCKEET i pne end o coch Wire Rope
Bpebamy,

—CETERMIME THE LEMGTH ol Wire Rope regured la-
the OHsel dacired From the Tuble, Fig 10L32-4

—WEDGE THE SECOND SOCKET ciin the "Wire ane [T
thg the pocing, ples the 10" Backirrop =ill give the di.
mansighn  called ke oo bhe Tyble, Allgw lar sireech 0
i H-.'Ickﬂﬁ-ri. and l& Pandanls, when ||-|e-|- carry lhe
Iy waigha,

CAUMOM- BE CERTAIM THAT THE BACKSIAYS ARE THE
SAME LEMHGTH.

118 5HOPS

Jib flapy aru pinned Eetvcen ihe Baom ond the I Boel
ta keeg the Jibh From roching awer backwvards :hould ke
Bocm be raized 1a 1aa high wn ongle The bype of bboslap

FOUQ 7305



Maniowoe Eaginesring Co. et

furnished deponds gpon |he Baom Top, or Heod used, and BIFFSETS B FEET

the doia of monyfeskyre.
In Figuring g jeb und Ihe reoch ol tha Hb with vprisgs

—INSTALL THE JB STOR {urnished. ifsers, it 15 ¢flem convenenl 19 bngw the DFgr Angla In
tgrmi of laat lo¢ IMe vorious omgles and 1d lengihs. Thass
el dimgnisns are shown in Fig. TERZA b Strasphi

-
— PENDANT TYPE NIB STOFS ara pinned ra Lugs belaw P m _
fha Basr Peint, and 13 the pivated "Adusting Sar™ phares and Cdfyed Bpam Tops, {Als, see Flg. 11122,
on the lbwar lib Buy Lugz Pin thropgh 1tha kals o the IR OFFSETS |k FEET
-ﬁ-dii.lilif'l:r.l Bor platea then '-u-illl qQiva The Leost slack ar sgrme T rpT—— .
prefoading lar F and 1P ik Qi [yet, |Seporote pendants dpplizs 1o the lallgwing Boomoy:
are providad for ©F and 10 CQilset 1 When the Jib is HE &0 HT4, 217, HI1 58 HF224 Open Lhroot
wpgored entirely by the Bocksioy Pendoan dar 2HF Straight) Bgoms
CrHlsak, Ao 1apdsn ag raguired an the lik Sigp Pandanii, ™
i Stop Paadonds For WCF Offsar is olia vsed lar 20 GEGREES "[:'I‘:‘E“:'jﬂ? e
Crfyat. {584 Fog 1102-%, 3% 12 and 14} fr:.;ﬁ A0 Fl. L :
. e

COMPRESSIOM-TYPE, CUSHIOHEDR JIP STOPL ace im ] ! o
vallzd -al:-uﬂ_: lhe Jib Fi'fming Fim, amd ar e Pirm-q;] Lirhween 0 " &! v ';‘!é' or
tha 22.728 Hammorhaad bung and Ihy ypper Jib Bul 20 | K | & 18' m!&-
Llugs. & compressibls mrarmal robber membeer parmids
preloading the rigoed Jib-foom gisembly ro o sperdied FOR: 17 B0k W4 DEGREE QIFFSET TOP —
amoen| : : . ]

q [ 1 | f

lanstall Fin A" in the hale showr for he Jib Gflaet used, — [ # L S WL S
rFlg. 1EI1:13. ] Raite 1 Betm lo clear he Jib ol ary b1 n' 1 57 18 I
grownd supper  Adje the Clewns guraerdly ane {ull lern
beyord |he point where the hales in the Cleves ond b FLAR #?}#?‘ﬁ" Rt L #H.i; BCIHCIMAS
Byl are ﬂ‘igned. [riva i Fin "B, which will {arce tha “"H-"’ CELREE CIFFIET TOFS
Jib bz prmriard entugh lor *ke proper prelood. i I_l 1 g I o

STRAP.TYPE JIB STOPS, Fig. 1002 11, are used w tension o & a_| 1 | oW
belween the Iower Jib Bun Leg ond the hammeshead, os il I 115 150 1815 zlT
shgwn, Pin bolh strops on each side 1o rhe Jik ond Baom. — i ﬁ
With the weighi of ithe Jib lutly suppertad by the Pendanis, . '
pin rh= Siwop: tcgeiher threygh the holes pravided tor Far Dfé:l-ll al Beomi nol given ahaova, see MEC Engin-
lhe Jit: TFaer waped. mering Chowlngr,

MOUMTIMG THE 133 16

TYPHCAL HIM FOR UPPER DN YaRIOuS ASOmMS ji‘?.

BCHOM POIMT SHAFT

WO 3 GBSO TOF

ADAFTGOR, Uied on ———
23, 204,
Dpen-Thraot Boam Topl

MO 22 & 324 OFEM
THRDAT BOOM TOF

) g
\—rsmnm TYEE B STOP

JIE BLIFT CHAMTING [PETAI]
“SLAMDARD
USED ON BOOMS
5% 17, 22, 224

FIG. 1113-%9

FouG 7354 https://cf3h#anuals.com FATT (Rev D14 30k




S
AMunitornnr Engmeertng Co, I

BCHIM . B, % _gnd 17 e
'i;:==.=-'-===¢_ f?.'\ll -H-"h:b-'\'-:r-
I| II| -\-:E}-:::'i\.;__\_?
bt
—
II II
MOUNTS ON HUBS
FOR UPFER SHEAYE j
\\ e
\&_
— Y
— -
i o
— T -
o
FIG. 110210
B BACKETAY =T
PENDANTS !
. b LONG ! BOOM NO. %4 .3 FT. HAMMERHEAD
REEF SECTIOHN TGF
ﬁ' 167 andd 207 Jil CHlzpts, orly
I""'ll' II""' 0% ChH=et connai be wsed'
S
r—-—qg@"ﬁ‘l- DHETAM -
\ \ Lazkwng Plale Bedlad 1a Jis
' Serures dgsembly o Fin Thepogh
I\II lug» an Hommesrhead
\ v 7 L ——I0CKING PLATE
".Il LGS OMN @ R IIE
HAMMERHEAD éﬁ\t@_
'l'|_ . I A
—— wE Lt ADAFIOR
Shiwn Finned for |8 Oliset R =
Fin hare Far 20° MIb fomu:;“t:ﬂ e Exploded Datul Below
JNB STOF ETRAPY wFIG. 1112-11
HOQW MO, T2
LHSHT TAFERED TOF
I S
S el
BT P
N
| IH‘H.l "-{'Fh.-—._h "";;I; I_-..i_ o
OO MO 22 f', '|”| Eoe ¥ i
| ' “cl
LIGHT TAPERED FOP x‘r", LGS oM o fjw:_ -+
| TAPERED TQP <%
| 'g"hx
L 7 - _'j ~= il 121 6 Ass Y
ni —— e .Anj.nc:n—l'“-
_—— e TRpERED 10P
,=f ADAFTOR
I STOR PEMORMTS — See Cranail Above G 111212

PEY. 424,73 M 7/cranemaiigals.com Pyp—



H-1|

EQM P, 22-228 HAMMERHEAL
. MECE TOP
S= o 10n, 23 Jib Qftasr.
i~ OFise | cannok be ysad|

Mandgwor Engdueering Co.

SECTIOMN " A-a'r
Right side oaby. L=l side somilor |

( [ PN A PIN “B"
— . -~ COMPRESSION THE, gn CLEVIS
- CUSHIOMED 118 STOF S— 10¢
[Gea teul, page &, = (HF Bl
for pralordingl ) /— 207 CHFegt J[_
L =y ey . '

_—LJB STOF ASSEMBMY

*EG 1263

JIB STOF PENDAMTS

FH>. 111E14

FOLC 73005 https://aramemanuals.com F REY. 472473



J/f192028

177221

‘/732948

e
=

VIEW OF 40’ JIB WITH WIRE ROPE ROLLER GUIDE

o

SEE _JIB BACKSTAY
ASSEMBLY

[H181815 REF PENDANT BACKSTAY
75055 REF WIRE ROPE BACKSTAY
48659 REF PENDANT BACKSTAY
181311 REF PENDANT BACKSTAY
181434 REF PENDANT BACKSTAY

FOR_BACKSTAY CONSULT
PROPER VIEW ON SHT 2

182852

11088
75694
224003
548345
612687

"

USE PIN FURNISHED
WITH PENDANT

\ 285220
\ 612456
710304

\ 18456

18790

BACKSTAY 182852 (STRUT)

VIEW A-A

276728

76225
49685

0 ©

CFAED
BILL OF MATERIAL AR
TE9e0] ftw | DESCRIPTION = MATERIAL | ok Bia i |
FOR BOOM 22 8 22A HAMMERHEAD BASIC PARTS
2 PIECE-50920-ADD T WASHER 11088
2 LOCKING PLATE 139849 2| KEEPER 18456
2 END PLATE 79306 2 PIN 18790
2 JIB STOP ASSEMBLY 140408
4 PIN 139676 1] J1B TOP (15'-0") 32948 rEvIsIoNS
P 1| STRUT (12°-6") 182852 /-2 Al CHM
FOR BOOM #9-1SFT HAMMERHEAD 1l JIB BUTT (15°-0") 49689 L‘EJ‘-‘%‘S%%SS
5 PIECE - ADD W [ [ 1] TIMBER 177221 PLuAs Ta%8
Gl WAS 139729
2 LOCKING PLATE 139849 1| SHEAVE 72172 [8-33-75 RAD |
2 PIN 75052] [aLARDED
33599
FOR BOOM #9A-3FT HAMMERHEAD ) SHEAVE PIN T o
DEEP SECTION-ADD MIJADDED.
5-19-76 RAD
g PIN 13310 1| UNIVERSAL WIRE ROPE ANCHOR JOINT | 90317] [PLHAS 33583 |
1| JIB POINT SHAFT 90318{ Q] NO. CORRECTED|
2 JIB LOCKING PLATE 133058 2 e
2 ADAPTOR 139853 1| ROLLER BEARING 224003] |9-8-62 FH
2 PIN 139193 2| PENDANT (33'-3 3/4" ON DWG. 74958)276728| [%| ADDED
4 LINK 139728 31283, 000,
4 LINK 140507 2| RUBBER BUMPER 285220 |7-26-84 DCB
2| .625-11UNC-2B ELASTIC STOP NUT __ |548345| [oreaw aaben!
4] .375-1BUNC-2A X 1.25 LG HEX SCREW [612456 ggF-,RQg
2| .625-11UNC-2A X 5.50 LG HEX SCREW |612687| |o-25-98 OW
4 375 LOCKWASHER 710304] o] ADOED o
ROPE ROLLER|
, GUIDE ASSEM.
LENGTH | DWG ND.33%38 | 2veves o | “PinNo. | TAMBSR UiEl17.22,22A,22C, 27,39 & 39A-ADD
DWG NO.74958 76225
o > < : 2] LOCKING PLATE 135849
SOFT | 2 2 8 2 2 PIN 75025
o5 5 > 5 4 ADJUSTING LINK 90333
2| JIB STOP PENDANT 71.25 LG 276730] 1
2| JIB STOP PENDANT 67.62 LG 276731] 1
2| KEEPER 71587 2
[1\ 276730 & 276731 ARE ON DWG 75023 3 Soass
276730 & 276731 ARE ON DG 75023. 1] STRUT HANDLING ASS’'Y FOR 123 JIB |184226| 3
USE 378731 WITH 10° AND 20° JIB ANGLE.
FOR BOOM #22 & 22A
(2\ w27 LiFT-cimm LIGHT TAPERED TOPS-ADD
[3\ 33007 ONLY 7 PIN 75025
4 ADJUSTING LINK 90333
2| JIB LOCKING PLATE 139058
El [ [ 2 apaPTOR 139853
2 PIN 139193
2| JIB STOP PENDANT 71.25 LG 276730] 1
2| UIB STOP PENDANT 67.62 LG 276731] 1
N[ 2PN 564093
ASSEMBLE_SPLICE PIN #76225
WITH HEAD ON OUTSIDE OF JIB
177221
75052 90318
NN —H =<
G
/
N ///
Y ] /ﬁ/
90317
32948
SUPERSEDES 43730 OF 1-27-71 e
§-30-71
/451 Manitowoc Cranes, Inc. PATTERN 10
P~ DWD | ¢ & Manitowoc, Wisconsin #123 TUBULAR JIB
WM |§ I | [==3900 THRU 4600 ASSEMBLY :
= < SHEET 1 OF 2 439530

DO NOT SCALE THIS DRAWING

https://cranemanuals com
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REF 181311 STD RS EA| e Mﬁ%ﬂ" 5% 10 R
. S DESCRIPTION PATERTAL | S i
REF 75055 STD ¢ oF Boom REF 75055 OPT
JIB BUTT 50920 REF
REF 181434 STD Ve
REF 75055 OPT 139576
182852
\ / 182852 182852
( ) 20° JIB OFFSET
33268 REF SECTION A-A 10° JIB OFFSET
90795 REF (3 5° JIB OFFSET _
= SECTION A-A /
49685 \\\# 49380 REF
139728 —
139676
— H—C— - B i 133853 139849
49685 49685
o AA YA
ol R <
J 13310 N —
48570 50920 REF
REF 10° OFFSET
13310
20° OFFSET
BOOM #9-15FT HAMMERHEAD 140507 BOOM #22 & 22A HAMMERHEAD
2 PIECE BOOM #9A-3FT HAMMERHEAD 2 PIECE 50920
DEEP SECTION
REF 48659 STD REF 48659 STD REF 48659 STD ON BOOMS #8,9.9A,17,39 & 39A
REF 75055 OPT REF 7505 OPT REF 75055 OPT ON BOOMS #83]3A.17.38 & 33A
182852 182852
SECTION A-A 65773 REF 22C 139849
49255 REF 50453 REF
49685
43730
276731 564093 90333
BOOM #22 & 22A LIGHT TAPERED TOP BOOM #22,22A & 22C OPEN THROAT BOOM #6,8,9,9A,13,17,33 8 39A
REF 182648 STD
REF 75055 STD QEE igégésoﬁf’ REF 75055 OPT
182852
182852 \82852
\ 71587
50958 REF 139849
50494 REF 50953 REF
49685
276731 564093 90333
SUPERSEDES 43730 OF 2-4-83 e
11-26-84
m: m h‘ PATTERN NO
BOOM #7A BOOM #27 LIFT BOOM #27 LIFT CLAM Jt/chal Manitoy Mm #123 TUBULAR JIB
I RAD 23300 THRU 4600 ASSEMBLY —
I MR SHEET 2 OF 2 43730

DO NOT SCALE THIS DRAWING
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MANITOWOUT ENGINEERING CO.

g
: A cevesioen o The Manaasg e CormpoTy, Mnc,

—

Mo, Wiscvaa 4220

COUNTERWEIGHT HANOLING

J000W

PURPOSE

This talic provides courte reeight inslallglioe ard remns-
al nstruchons.

GEMERAL

For boom lengths af 90 Ft or lese, the ganiry can b
used 1 install and remave the counterweighta Eoe
boam kngths greater han 99 FL, an as5ist crang o
resyuired Boonstall erd remaove the counterwenghis.

COUNTEAWEIGHT HANDLING
WITH GANTRY

A IMATALLATICH {FIGURE 1)
1. Leval the machmnu,

2. Swing the upper pararlel bd e criawlers and engags
ihe swing lock

A. A=sambla the badm and all rigging i the machine

4, Unpin the ganiry from the "low clearance'’ posilion
[Se FOnp 561)

& Punoperdants {106 hinks {3, and pan links [2) 10 15t
counterseight luge (8] Pon pendantz 1] 1o cauntara
weight handling hnks (3] on gQaRairy

6. Reisa the gentry with the gantry litting device wuniid
pendants (1} are jusl tight of uniiltha lithng drvicedewrr
2 fully axiended (whichewer ooimes hirst)

¥. Aarza the bnom ta 50 degrees, attarh 1he weaight |per
{able] 12 12 load blook o weighd Ball, and rercee all
s ack frem Lhe loec line.

MOTE D2 MNOT lift weigni from groand

5 Baom upioraise the 15t counterweight into position
Ana nsl {he cab rear suppori.

2. Inadall fowr pins (6} al counterweight lugs (E), and six
Balls (3] at Ihe ba=se of 1the counterwerght 10 secara {he
15t Grunlgrweighi 10 the cab rear.

I0 Boary ddwn until the boom 15 regling on blocking
and the ganiry 1t resting on the lifting davice [ever.

CAUTIOR o0 noTlawsr the boom anta the inad B0 k.
Weranr bak. gr ng owgigh! because lanings say he
camag&d.

11 Lower the gantry with [he ganiry biling dewvice urtd
links (21 2am be pnpinned frem 15t counterweight lugs
(2] Unpin hnks (2] Irom paadands [1).

12 Pin pendants ;11 10 Znd counlerweight ags 10]
13 Rupeat step= ERad T

14 Boors up 1a rase snd counlerweighl inlo poesibinn
agaans the 1st counterwajyht

I3 Ingtall faar bolts |2, and faur bolts [8) [twa erch at
Coumeree gl base and 1w egch ol countersweighs luga
(=1 L secure 2nd counlgrwerght 10 151 counterweght.

16 For Towers only, inziall two bolts and jamo rubs (91 o
sgrar; gnd and 1St caunterweight Lo prevent slaggersd
Rt an countaenwoighl, [(Sog figura 1., detaily

L RLannowsn G2

17 Hepeil step 10.

13 Lower the gantry wilbvibe gantry lilting device uril
pendams 1) can be unpioned irem 2nd edurlamweighl
Iugs (1 and connterwerhl i adhng lnks {3

18, Pin pendants (1160 garsry lugs (&) and g hnks (£}
=in s (4) to 3-d countarweight oges (M

2t Aepeat stepsfGand 7.

21 Boom up 1o raise 3rd sounlersraght nio positeon
agansl £2nd counterweight.

23 Mnstall Faur beles (T and four kelt= (A [Iwa each at
counbergiedig L base and bByo gach al caunkerwe ghl lugs
[ G] e sesurd Ird counlerwengnl to 2nd countarweight.

23 Foo Towers only im0 1w bolts and  amnots (91 1o
secure 3rd and Frd Coumerwe gl b prevent slaggensad
Jpieft an countprwerghis. (See 'Fugu e 1, dimtailh.

24 Repeat step 10,

25 LowerlIng gantry wathihe ganley hibhng dovice until
linka (4] can be unpirned o 3l couniereenght lugs
[0, npin pendanta {1 from Qant y hags (&t and sbore
the pendanis and the links.

2G. Refer 1o Falio 661 "Ganiry Assembly " and gin the
gantry in tha required ppesating poesitian.

8. HEMCOVAL (FIGLURE 1}
1. Leval the machine.

2. Swing L wpper parallel o the crawlers and engage
bhix swariy lack

3 Lower 1he Boom orad Do king

4. Boom up slightdy 10 pob e Back bl ch Sleapd o ben
10N, And remnve 1he hackmilch pans (Seg Faha 5613
Bacm down until the gerdry resls oo the ganley ldling
device leves.

5. Lawer 1he ganbiy b 1he gantey Dt device parl
way Fin pendants 130z gamiey lags [ A angd o hnks (28
Fin nn<s (4] bo 3rd caunteraeight lugs (17}

G, Aaize thegantry with the gantry hfang Qevige untilthe
gantry [Ming device levar is {ully extanded.

7. RAaise the boom lu M) degreas atlach the weight (per
tabalgh e b todd Block ar thewsight kall And removarll
slack 1rom 1he load hne

HOTE DO NOT ] weight from ground.

i PO Tosers Qnly, rgrmdy 1wt bolls and jam aais (9]
fram gnd counlgrweighl

9 Baoom up 12 suppacl the 3 countermeighl and
rermowe for Bolls (71 and toas Bols (BF winch seourns
the drd counterwoight oo 1he 2nd ¢ountgramgh,

10. Hald 1he "down™ hnelan an the gantoy g denca
contral, and boom dawn Jntil the caunbeeweghl i on
the grawnd {Iow bFay 2bs ) 2nd o Boorm o fashimg gn
b ocking B

CAUTION Do mOT lnwer 1he Soom anba fhe foa e Bloeh.
weigh! Eall o the weight Necsusf [Acigs May Do
damaged.

Fps o)
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Mundtawor Engineering Co.

11, Lower the gankey wedh the gandey ifing device until
pendanis (1] can be unpinmed frorm ganbiy logs (&) and
1z |1 ks (4], Aemowve angd aiare linka (47,

12 PFin pendanis (1) to counterwgighthandling ik (3]
and #nd counteraweight Ipgs 0.

13. Repeat step= Gand T.

14, For Towers only, remove lwa balts and jam ngts [
Trom st caunténmeipht

15 Boom upe BO Supepeirt 1he 2nd counterweighl and
remoyve fowr Bolts (T} and four Bolts (8) which secure
(he Znd counterdeht to Lhe 120 counberwenyht

16 Fepeat siep 100

1T Lower ihe gEI'ITI‘",I' it fha gal'lll":,r |i|t|r"|l_:; My e wnlil
Fﬂndﬂéﬂﬁ 111 CEn QE wnpennesd 1A Znd cou T'I'I.Ell"l'i'E.'i-erl
ugs |G

14, Fin pendands (1) ta links {12), amd gin links (2] 10 139t
counteresight ‘vge {B].

13, Aepeal sieps & and 7.

20, Boom wp 1o sappor! the 151 counlerwaight and
ramayva ciz Bolig {5 and foor pins (8] which secure tha
151 counigrwaighl to the cab rear.

21, Aepeal siep 10,

2e. Fulby [awer the ganlry st 1he gantry lifling device
and pin lhe gantry in the "low pegitien” (see Folio 561,

23 Bemove and store pendanis (1) and inks (2],

15 ar 2md
LCiwl

EWGURE 1 (DETAILI

{ Cantaend)

FOLIO 541-2

11-8-7 (Rev, 1-28-82)
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MAMITOWOC ENGINEERING, CO.

Cwizion o The Marrowos Company. feo, Manrowog, weacaeie 4023

mank ﬁ

FREVEMTIVE MAINTENANCE CHECKLIST
2000 through 4 100w

GEMNMERAL

Thus folio conlaing 2 checkhst of the repechians, nain-
tengnze, and service parls replacemenls required by
this machine and 1he recommendad inlerval a1 which
gach ¢heck should be made. Perlorming each chagk at
the racommended inderval will help mainiain the salfely
dependability and produclwily designed anto thes
machine.

HOTE Cplicnaldems 1hal may nat beon youl Sring Are
indhcatec by this symbod {1].

Maintdin engineis], aif compressorial, and hgnk
plant accérding ta lhe: mamuatasturers irstro ctior =

MAINTENANCE INTERVALS

The lettersin the righl caivmnres 61 1he checklists corres-
pond 10 1the followirg ntervals.

Peform the checks at the hgy riy intecyel 4 the Calendar
inbored | whichever comes firat,

& —- Eyery 810 14 Howurs or Draily

B — Ewvery Q0 o 50 Hours: or Weekly
C  Evory 200 Hours or kortnly

D — Ewery 1000 Haurs a- 3 Manths
E — Every 2000 Haours ar B konths

ThHe abgwemainienance nbervals are based on average
aperating conditlions:, and shoold e used anly 3z a
(e until 3JequUats AXASTISNCR i5 0 btBNEd L2 e5taalish
interdals whigh meai 1the aperating condmiogn: al yoar
machire [Irequency and durabon of operation, I0ading
invo.ved, dusly or corrosive aimosphers, outsida air
remperalug, aish,

Any chamgs in the recommuended hdervala. sibher
increasing or gdecreazing. should o0 preceded wi1h a
complelE analysis of Bow The machoe a3 perlgnming.
Carefully slugy prewpu:s mainienance checklisls and
snrwitn resords batora making amy changes, an ol amaly-
g ot each Huid wsed in the macshine shiould e the major
{actor used in determining cil-change intaryalg,

USING MAINTENANCE CHECKLIST

This checkhsl covers 200 hours of SpEraton (appres-
enalely one monlbwarking ore shift aday) Ihereiore, a
naw checklist must be started ezch -1me 2 hours af
Qe abion e arg menlb bas bezn camalkdadd,

E{ Check each em in the A’ interval columns uwgry
& bk hiure of gperaten or daiby

GCheckh each itern in e B interval ool ns every
43 sl howrs Of operation ar weskly The 'B inlereal
column alen includes lhe " chacks.

E{ frectk eachitemiinihe C'interval columr ewerny 200

haurs at aperateon o manthly The 0 anterveal
column also includes the A and ‘6 checke.

wikAar 2 aae 1RAR

Elf When & 0 mlereal s reached (every 1000 haurs af
cperalian ar 2 monthsa), check each taron ihe "0
imlerval clomn anly The 'DY interval column also
inciudes the '8 | "B' and "I chechks

Whenan E'intarvals reached (every 2000 Ripurs of
cperalicrn of B oty theck sach itemnin ithe 'E'
interval colgmn only, The E snterval calumn alzo
invludes the ' B 'C and "D checks.

E The shaded boxes in any cclumn indicate that th=
items ra nnt requrd service gl the correspondimg
intervat,

E H furiher s&rvice ol afy ilemi= required, indicate so
1N ERE feers Ness B TRe em (ol example "3 mdicates
Sarvice Regu.red); ‘orthkepmore, make a detaived
report of the iype oF Semice required dparls
replacement, adjustment. owerhaul elc.).

e e

Eﬁzf:}hﬁkj% Ferlous or latal injury can resull |

SH ERTELRG . salely pretauiong which lolkow ane

nol Laken:

—E&iop engine and wail untll all maving parts are com-

plately stopped balohe servicing maching,

=Aftach CAUTION {ag or “"QOul-ol-Order” sign lo gngine
starl conirals in operalors cak and al each engine ko
wam parsonmnel thal machine is being serviced and
musl not be slarted,

—Oa nol gperale maching until all sately guards and
cavers are securely réinglalled and all mainlenance
EQUIpmMEnt i removed.

Malntenance chacks which reguire the englne{z] to be
run are idatitified with a bold dof {=).

NOTE Compleled mainienance checklisls should oe
kept or. Kz gt all hmes, and given 12 1he new
ocwnar i1 the machine 1= sold Mamnmienance
cheCkhils and repar receipls may be reguined
for warranty claims.

MAINTENAMNCE INSYRUCTIONS

Reler 1z the inaiructians in the Serace anaal for spe-
cihi mankenanca and adpusime )t procedores Halar L
tne Lubrication Gade for lubrecedian inte-vals, types ol
Muics, a4d lobe pon? ocalisn s,

Spacilic wryue valpes fuor rofs, bots, and screws ara
prowided i tha Parts Manuaad or 1he raching

Thog whaekhgl gar g rpgredou e iocatly o paghhygral
cames can he phisined hrowgh the Service Department
Ar rhe fsfary

3-26-76 {Rev, 5-6-88)
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Marilowos Engirsaring So,

EHGIHE HOULR METER READING: LhapeXprs
Slar o Chechdlat IMITIALS
End o Checklizh SCHETLILE ABlAAAAICIDIE

Srease all 4 hour and 8 b=y b0 pands.

Chach [&r damaged or missing sheal maal

Craam ard efeck Bl winddws [ar crec'es And breakage

Cheanm gl sabris fram (oS slairs, and cawalks

ChaGk Tng| All machingry guardy o in place.

Chack radimar s0Glann leyel,

Chieck 1dan 1ank wyal

Check gngins 3ir Clagner tarydse sndicators.

1' Chesk 1na) all cAitingy, SAtwiles, and nan-skid madanat gra 1 alaoe.

Check Sramier Ireads dar fratks, massing kakpers gnd pens and propar
A4j uakmiena.

ing casr raller path 1or 2amiage a0 lubricabe wilh gear .

LChack rapy gppir and lubricald wilh cpen gear lubincant.

Lirdene w8 [ram ralalivg bed Aump and basm hssl houzing.

Glmn Gura ail linlae {3 00 2 plazes) by uopeny Rafdle =40=ral times dasty

L'-hﬁl.‘.i I'l.'.ir thyid [epht (ol Dl tocwmil

']' Fill all |u|:lr||:a'|-:|r:-

ChReey all 4 levels (dpsticks, sighl gauges, and lee=l plugs |

Aorating bed surmp,

Dreairy gor case

Comagrier autpml Aowsinge,

L - TH T E T

Ternarmisgicn aae (YICOM ook},

Canugrer rEB:vu_l'_'.ll:lir |31 SHmeatirg 1= meparalu af.

Hydr @G MoGewgar

Pwvar Ireepri neg rgzerynic |WICOMN anly).

Frecar Ioeepring salfedar | Han-YICOH).

Fevelir Mnng -.':t'am =18

- 4+ — —r =+ —F
H

Eoom hgist haui-r'g {-ndapardent or s ladard),

Flanalary giar howping (heydraulic batm hiiaz anly)

Lheoh hal Ing lerg ﬂrlﬂﬂwi-l'le'r or &rafe is -||_|I ly chargen

Ciper#lars guide ond capadty charls gre in -a;uarm-:-r £ Lab.

e ——

4Ghack gaugﬂs an crl-:l-.rlq.-:. ang in gperalars cal 1or p-npur re gL nge.,

+Lhook 1hal mp;:-hmar]- -rarmﬁp; burzes 3nd light are dpdralonal (should céens on
briiiy wwern anging la alaced?.

= Shark all bdakes for proper goeralun Sl agusiman (mpst bdd ),

Each drum warking

Each drum garking.

S ng

[izam boesl aulamalic

Bsum ko s awsilary.

) Augilsary drum.
1 YISO S daghine.

[Gandnggr}
FOLIO B52-2
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Manilowoo Engineering Co.

[sevepuLe (alalalalp|a[ajaln]a]alala|a n]a]a|a]ae]e]e

®ChACs all clulshes [ar proper Saratnn and Adusfenl [mos na: shp ondes Igad)

Farh ririem. 1
t Irfadac k | 2S5E0 anly | '
Man drece.
1 SAgire clutih (e VTSN Dby 1T B
t indepandan] g =+ |- A1
i Indaoende=rl boom hxisl -
t Elwiliary doum -
=5 hack sler inge tlofzhes ler praper aperal o 11717 . |
#Chack 3 i deages muosl o Ioad ar asom shEh Sonlasied |
t Heisl 1z8d Lmal —- —_ —_—-
t Bail b mal - -1 }
bt BEoin SLAE 1masmem anging
1 Latoealic bEom slog ImInimum angle | —| TTITT
& ChHeck miscellgneace cans rols [or prape gasrabnn - -
Swing lock Il T 1T
Travel Iocks. 11T
T OrLm pawi
| Shdu pifepne
t Oroer rolalion sndwzalors.,
t kain drive blowers i I |
#_heck |hal aufomales coAtrols aperads preqaarly
t mdlSnahe gigm Roisk Brade sysleT
1 Dead fjgn cpaleed syskem
Thace gdjogtment ol delenls or gran conlrals Tain does conresd ot dapes e ar
& e Gutin) 2nd boom Foesl ceriral
*Thaur u i flow indezator (0 of & alaces | bar prapde J0erann
®hars gir npisture E,aciors 2nd ar drycrs bal Frqan;r ap-a.r-am:n '
T[*rhace algar 1Ajeclar lar grape-aasraber )
BLhece AlL e oyal-zis and valves for prsaer np-ar.n.nn_.a.n-d Tora: aaks
Checs dim brake peda s (5 proper operahan a7d rhar pedal lasgh holng peddal
Aol y Ao aled fosilien :
Craur malkr dgro an system belers and moisiuse /RGERES A7 shl-A0wn
wispally cracs il il A1z ng Irom maen dres 03 h Ao ol enapee: ndepsra sl |
s ir] O] 02 Ay |
1
1
i !
1
[y N LTET ]
FOLID 852-0
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| soHEDULE

Grease ab LEgper and lawer 33 hour lube Gaints

i al ppp=r and kawer pins and linkages nil equipped wicth greage Dngs

Clkam tariyerter arbice IMers (MNon-@ICSN orly ).

Clkan tarivestor charge pump sedimeal bowl fiders thor -CCH anly)

Chick bogm haisi hausing oil vl

Cratk carbedy pear casa oil [esels.

i1

L ubricale waro rapes.

lnspec] wire rape ler brehon weres, eoAssive wWear, and oaoder
rEaaling ard Feaving

Inspesl vl 1heaves . hoals and ather rgg ng {or wedr or damage.

Tighl=r fuirl=ad anchor pins and sheawe slamp balis,

Chear s plecirolyie level 17 Datter =z,
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BILL OF MATERIAL ASSEMELIES
1 STEER RIGHT 44  TWO SPEED TRANSMISSION CHARGING PRESS. TS 5] DESCRIPTION B wreria oY [0
2 TRAVEL LOCK FORWARD - EXTENDED 45  POWER LOWERING CHARGING PRESSURE
2A  TRAVEL LOCK REVERSE - EXTENDED 46 MANIFOLD - BRAKES
3 SWING LEFT 47  CONVERTER INTERLOCK 79  3RD DRUM PAWL (DR LUFFING PAWL) - RETRACTED
4 TRAVEL REVERSE OR 48  COUNTERWEIGHT PINS - EXTENDED (UPPER) [V[R] RONT=DRE : R]
TRAVEL REVERSE RIGHT CRAWLER 48A COUNTERWEIGHT PINS - RETRACTED (UPPER)
4A  TRAVEL REVERSE LEFT CRAWLER [M 48B COUNTERWEIGHT PINS - RETRACTED (LOWER) - T|79R RINGER AUX. DRUM PAWL - RETRACTED
5 TRAVEL OR TRAVEL FOR RIGHT CRAWLER  [N] 48C COUNTERWEIGHT PINS - EXTENDED (LOWER) [@80  3RD DRUM PAWL (DR LUFFING PAWL) - EXTENDED rvisios [
SA  TRAVEL FOR LEFT CRAWLER 43  GANTRY RAISING : A Br2087 TC 5
6 SWING RIGHT 49A  GANTRY LOWER -19-
7 STEER LEFT 50  MAST CYLINDER EXTENDED Ul BOR RINGER AUX. DRUM PAWL - EXTENDED —58-91 CPC
8 SWING LOCK - EXTENDED S0A  MAST CYLINDER RETRACTED 81  BOOM HOIST SPOOLING INDICATOR LIEIFIGI ADDED
9 FRONT CONVERTER 51  SWING POMWER 82  BOOM HOIST - MIN. BY - PASS ADDED
9A  DRAG CONVERTER 52  PARKING BRAKE SUPPLY 83A CONTAINER HANDLING - WIRE ROPE TENSION RTUPPER ADOED
10 SWING LOCK - RETRACTED 53  RADIATOR TEMP. SENSOR 83B CONTAINER HANDLING - SWING RIGHT CONTROL HADDED
11 REAR CONVERTER 54  EQUALIZER SENSOR 83C CONTAINER HANDLING - SWING LEFT CONTROL PIQJADDED:  (OR
12 BOOM HOIST PAWL - RETRACTED 55  BOOM ANGLE INDICATOR - SUPPLY 84  ROOF DRUM CHARGING PRESSURE ",{3‘&3"“‘-1
13 BOOM HOIST PAWL - EXTENDED 56  BOOM ANGLE INDICATOR - RETURN 85  VALVE EXHAUST LLWAS RIGHT
14  BOOM DOWN 57  FRONT ENGINE CLUTCH - RETRACTED 86  GEARMATIC FORWARD F - FRONT R - ROOF WAS RIGHT
1S BOOM UP S8  FRONT ENGINE CLUTCH - EXTENDED 87  GEARMATIC REVERSE F - FRONT R - ROOF DRUM _EAWL -OUT
16 REAR DRUM CLUTCH OR RIGHT DRUM CLUTCH 53  REAR ENGINE CLUTCH - RETRACTED 88A TOWER LATCH CYL. - RETRACTED YINIXYIDELETED
16A LEFT DRUM CLUTCH 60  REAR ENGINE CLUTCH - EXTENDED 888 TOWER LATCH CYL. - EXTENDED AR PAWL IN
17 FRONT DRUM CLUTCH B1  REAR DRUM PAWL - RETRACTED 83  BACKHITCH - LOWER PINS (RETRACTED) A Aaspﬁﬁﬁ“gm
18  SWING BRAKE 62  REAR DRUM PAWL - EXTENDED 89A BACKHITCH - LOWER PINS (EXTENDED)
19 REAR OR SINGLE ENGINE THROTTLE B3  FRONT DRUM PAWL - RETRACTED [D] 898 BACKHITCH - UPPER PINS (RETRACTED) Bic GQBD'?BUT D
19A TRAVEL OR FRONT ENGINE THROTTLE 64  FRONT DRUM PAWL - EXTENDED [E] 83C BACKHITCH - UPPER PINS (EXTENDED) R AR DENEDTE]
20  AIR ASSIST BRAKES 65  3RD DRUM CLUTCH [DIB] 83D MAST BACKHITCH - IN (MAXER)
21  BOOM HOIST CHARGING PRESSURE 66  3RD DRUM BRAKE E1[C] 8%E MAST BACKHITCH - OUT (MAXER) 63835 Bl
22  BOOM HOIST AUXILIARY BRAKE 67  3RD DRUM PARKING BRAKE 90  TRAVEL SPEED CONTROL - 4100WT
23  SINGLE OR UPPER WIPER - POWER 68  LEFT DRUM PARKING BRAKE 91A  HYD. WINCH (HAULBACK) E1
23A LOWER WIPER - POWER 69  SWING OR LEFT SWING CHARGING PRESSURE 91B  HYD. WINCH (PAYOUT) TO *RETRACTED"
24  SINGLE OR UPPER WIPER - PARK 69A RIGHT SWING CHARGING PRESSURE 92  HYD. PUMP CONTROL
24A  LOWER WIPER - PARK 70A TRAVEL - (SLIDE PINION) 93  PUMP CONTROL POWER
25  AIR HORN 70B  SWING - (SLIDE PINION) 94  PUMP CONTROL OVERSPEED GOVERNOR
26  FRONT DRUM BRAKE 70C NEUTRAL - (SLIDE PINION) 95  TRAVEL RINGER
27  REAR OR RIGHT REAR DRUM BRAKE 70D NEUTRAL - (SLIDE PINION) 96  TRAVEL, SWING OR TRAVEL/SWING ALARM
28  LEFT DRUM BRAKE 70E NEUTRAL - (SLIDE PINION) [l 97 BOOM POSITIONING PUMP CONTROL Gl
29  HALF LOCKS 71 SLIDE PINION LOCK [l 98  PILOT OPERATED DRUM BRAKE - SET
30  MANIFOLD - CLUTCH 72  SECONDARY DRAG DRUM HOIST AUX. BRAKE 93  PILOT OPERATED DRUM BRAKE - RELEASE
31 TAGLINE CLUTCH 73 POWER TRIP
32  TAGLINE CONVERTER 74  BOOM OR MAST HOIST SLIDE PINION
33  TAGLINE BRAKE 75  DRUM INTERLOCK
34  FRONT DRUM PARKING BRAKE 76  TRAVEL LOCK (FROM BLOCK VALVE ON SLIDE
35  REAR OR RIGHT DRUM PARKING BRAKE PINION TO TRAVEL LOCK CONTROL VALVES)
36  GANTRY PINS - RETRACTED 77  AUXILIARY FRONT DRUM CONTROL
37  GANTRY PINS - EXTENDED 78  LUBRICATION SYSTEM (AIR)
38  MT. AUXILIARY COMPRESSOR AIR PRESS.
39  TRAVEL BRAKE
40  TRAVEL CHARGING PRESSURE SUPERSEDES DWG 6338 SHEETS 1 & 2 DATED 4-22-80,
41 ENGINE - START AND SHEET 3 DATED 8-5-81 P\
42 ENGINE - STOP TS LN MBS TE ParSTTY O — wux mse SPECIFIED — mm Inc. PATTERN 10,
43 POWER LOWERING - RETARDER LOWERING ALL INFORMATION CONTAINED THEREON 13 CONFICENTIAL. SN0\ N\ € 10 FEET|> 10 FEETNNY 0N mg‘”-‘m . |_PW AIR LINE IDENTIFICATION
43A HYD. CONTROL VALVE - POWER LOWERING M0 O eSS GRDITION THAT 1T 18 Mo To 8| (33 PLACE 0-00 | 308 | s.12_ | =-o1 | MRS lec. TUC mAu_ (MASTER NUMBERING INDEX)
COPIED OR USED DIRECTLY OR INDIRECTLY IN ANY PLACE_0.000 Y/ £.005 ow LTy
WAY WHATSOEVER DETRIMENTAL TO OUR INTERESTS. m M' mm A"C“H 6338
00 N7 SEALE I e https://cranemanuals CoAn C
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MANITOWOL ENGINEERING CO.

MHunigve Wisconsun S#2IH0

LEXAN WINDIW:S

ALY, MOTELS

DESCRIPTTON

Laxen windmre are an exceptlonally westher
registant glazing material guapaptecs
Bgainst breakage, that ¢ombire:s high im-
pact resistmncoe With lasting cleratyr,

QENERAL IWFOHMEITON

T™he lexan windoew is a coated plestic, daw
nigned to reai:zk marriog under normel
operabing and clesning procedupes, The
following guidelines for cleaning 2exan
wirdowz ahould be clogely adhered to,

MATHCENANCE

A.  DETZRGENTG

1. The iae of chemically compatible
cleanere i leportant to paintaining
lexan windows performance prapertles,

Below iz a suggeated liszt of approved
detergants !

Jupe

FANTAS T O

WINIZX

TOF JOB

MR, CLEAN

FORMILA L

RELECO “LEXSAL"

DEKITE Tl

FINE ORGANICS PO ¥l7y
HOLLIMNGS|EAD BUIYL CLEANER A2750

<. Drganje selwents moy sometimes oo uZed
Tor removing wakerfdetergept insaluble
denosits or stains. Whepe such ol-
vents are used, svoid streeking by
ugigg & Tinal weaskh asd pince with a
vater system. Two sategaties of or-
gaaiz zlemning Folwenks are recompend-
od!

&, Alishatle Hydvo Dargat;
KZROSTH =
VARG AL
PETROLEUA SFIRITS
Y¥ &= P GRALT NAPTHA
STUIRD BOLYVERT
QUAYEH GOLVENT ¥24-59BLxx

b. fALechal BEoalvents;
HFTH AL
ISOFROPEL ALCLEDL
CENATURED FIHTI. HLACHOL

CATION :

LEXAN WInpOWs ARE GENERALLY RESISTANT TO
CHEMICAL AND SOLVENT ATTACK, SOME 5OL-
VENTS WILITH MaY ATTACK LEXAN WINDOWE IN-
{LUDE KETONES [ACETONE AMD METIWI-ETCY I-
KETOWE), ARD AROMATICS (HENZENE, TOULENE,
SHDMYLENE] . THESE SOLYENT TYFES SECULD
NOT BE USED ON LEXAN WINDOWS.

H. WASHING PROCEDVRES

L. APMOMATIC WASHING SYSTEM:

. Thoroughly preo-rinse all wipdows with
voler ta remove gritty substanges,
Caol water (s preferrad.

b, Ahigh pressure 2proyicg of Lesan
windowe will reduce the chanees of
ebrasive Jiprt particles marping the
vindows during the brush gycle.

c. Upen #ntcricg the brush eyelc, moke
¢ertain the proper emcunt <f <deter-
grnt flows bo msdd lubricily snd kecp
tho brush fivers clean and froc of
dirt particles,

CAUTION :

FAIINRE TC LSE SURFICIENT DEZERGENT IN-
CREAGES ThE DOSSISILITY DF MAGRING THE WIN-
oW SURFACE.

4, Windewe ehowld be thorsugkly rinsed
Wilh elear weter immed]etcly fol-
lowing theo detcrgent cycle to avoid
strenking.

CALUFTTON :

00 00T FERMET DETRRGEHT "I DEY OH WIHDOWS
CR COATING MAY BF DAMAGED.

12-£3-77
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2. MANLIGL WASHING ;

A, “Re same genetal procedurss BLG Rres
cautions should be egployed dn man-
un, TCleAning af the windows. Avoid
the use of oleaning implemperts thet
Ay gouge the windows.

CAUFT TN «

NEVER SCRAFE LEXAN WIRIWS WITH RAZOR
BLADES OF OTHEERE BHARF COBJECTS.

3. BEMOWAL ©F STEINS ! !
TIFTE !

This precedure is Tor limited use omly.
Do Not use this provedure in place of nor-
mal washing procedurses,

a, In seme chSes, remcval 9f highly
resirtant etains or depoelts =uph as
naints, mearking penz, etc,, Trom
Lexan Windowe will reculre the fol-
lowling precedurs:

1} Apply “hutyl celloscldwe" [ Aval able
from paint supply houvses) to the
cirined ares.

Fa

Allew 10 to 30 mincies Lo 3cEXK in
and soften the deposit.

31 Wesk off with an elechol aclwvent and
Fineily rinse with water. Uses clean
TEES ©T None~abresive shop towels for
411 =trin rewoval pracecures.

NOTE -

For irstalletion inetraciionz refer to the
shop nenual.

919-2
Foue https://cranemanuals.com
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QUICK RELEASE VALVE M@

SERVICE INFORMATION

Table of
Contents GENEBIAL .. 1
AJUSTMENT.....eeieieii e 1
MaINTENANCE ....cooiiiiiieee e 1
OPEIALION ...ceiiiieiii ittt 2
General The quick release valve shortens the time required to vent air pressure from a
cylinder or other pneumatic device. This is made possible by exhausting the air
pressure directly to atmosphere at the quick release valve instead of back througt
the control valve.
Quick Release Valve
Adjustment The quick release valve does not require adjustment.
Maintenance By removing the screws and washers, the cover can be removed for easy

replacement of the diaphragm without disturbing the piping connections.

When complete disassembly is required, wash all metal parts with nonflammable
solvent. Wash all rubber parts with soap and water. Rinse all parts thoroughly and
blow dry with a low-pressure air jet. Replace the diaphragm and the gasket if
damaged or worn. Reassemble the valve and check for leaks during operation. Nt
lubrication is required.

© 1996 Manitowoc Engineering Co.
Rev. 06-14-96 Folio 441-1
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QUICK RELEASE VALVE

Operation The quick release valve has 3 ports as shown in the illustrations. Air pressure
entering the IN port forces the diaphragm to seal the EXHAUST port and open a
direct passage between the IN and OUT (cylinder) ports.

When air pressure at the IN port is reduced and pressure is slightly greater at the
OUT port, the diaphragm is forced against the IN port. With the IN port sealed off,
a direct passage is opened between the OUT and EXHAUST ports, allowing the
operated device to vent quickly.

S113

Exhaust Body Exhaust Body

Valve Closed Valve Open

Folio 441-2
https://cranemanuals.com
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Mamifowar, Fisroaam

H-3 CONTROLAIR®* VALVYE

MANTOWOC MO, 714684
SERVICE INFORMATION

EITERIDR VIEW
FIGLURE 1

MAINTEY ANCE

Maintenance poriods showld be scheduled im
aecordanee wilh frequency of wuse and wokinp
comditisns ol the 1{-3 CONTROLATR Valve,

Qoe complete CONTROLAIR WYWalve should he
Wepl wn slpeh Mo each- fowr walwea am o service,
Cruting  the maatenanc= perad chaogs  oul the
complete valve with .the “'siand<by’t wndl, This
will redece pioduction less and efford inspection
acd teplogemend o wadn parks at a mece oppRlune
time: io a favorsbles lecation,

Hodice that the apetiling portion al the valve
can ba pemaced wilhoot disturbing the pipe conn-
cctiong.  Hemowve the walve paition by lowsening
ztufe aad nuls | and LA,

Ho special toxlt aee required lg mainlain the
H-3 CONTROLAIR Walve.

Complelely  dizassembie the CONTROLAIR
Yalve. Wagh gl meig] parit im 3 non-llamemable
solvent and all subbor panls with =oap and watcr,
Rinze mach part thorsughty and klaw dry wilh 8 low
pressurs &l el. Awange the pads oq & clean white
swilece 1n the grder of the exploded vesw,

Examine sach parnt caeciully, Flex the diaphrapm
and packing tings, if cmcked gr worn replace khem,
Feplace all parts Lhat may oo peavlde satisfaclony
sarvice  wnli]l lbe Bexl scheduled mazinlEnsnce
pericd.

Feassemhi= e walve, lebeicating cach part
belare it is put inte plece. Use Moo 107 Lubriplabe
on all getal e melal surfaces and Coamoluabe an
glb rubber pacis, Ecuivalent gresses to {hose
teeaennended coo be used,

Erore the recondilitned H-1 CONTROLAIR Valve
N 2 mois e Prmf IWE-

ADJUETHENTS

Refer to "Identlty Schedule™ and the outline
dimensions figure 2.

Adjusting serew 13 is wsed Lo make Lhe only
adjustocol in the Hed CONTREOLAIR Valve, Tun-
ing ‘he adjusting sccew in dises lhe ownieus and
toaxlmuin pegaure @ like mount; Loening it oot
lensers the micimum sad maximum peegsuee 3 bike
smonnt wit heeut sflecting the pressure ramge,

Mo Freload $Etli.rlg

This zetling haz the OGUT poet open te exhaost
and the ¥ put is clesed in the normal posilion.

[nstall 7 o5t gage i the line leading Moo the
IT port, back the adjusting screw 13 afl the way
aul.  Adjust Llhe inlel pretzure Lo Lhat colled For bn
the "Identity Schedule'.

Dimansione “A" Ffor 2]l vzlves A the aormal
pestilion will B 2.531'", Force dowo on eoller 7
wnli] dimeasion A" becomes 2467 AL thas
point the exhauzt wvalve iz closed and the GUT
porl remaing clesed. The mir gage =ill read O pai.
1l the gapge shows & eeading, back oll adjusting
eophw LLlL pape pead reao,

Mowe the refler down ontil direngicn A" is ax
called Por in the [dentity Schedule., The OUT
pressure shonld e 10 psi. K the pressure iz loo
bigh ¢r leo lgw change Lhe gdjusling scoew accar-
dingly. Mext move the reller down fo the masimum
prassuce posilicn - the gage shovld wead Lhe pres.
swe showno in the pressoee mnpe olumn,

These COHTROLAIR Yalves produce 1heir rated
pressure range wilhin the VA" dimersiens spocified
fac each valee.  Additiocal movensal of the roller
iz detrimenlal to accuracy and creales CnnelcsSery
sleesxes o 1he internal vonpoeneata,

Pieload Selting

Thizs ==ttinz <alls for a predelesmired duwn-
shcem pressurs with 1he goller ¥ in its normel
positign,  After this pressuce has bgen rcached, Lbe
valve avtomancally axsumecs & clegad  Center
posltian.,

st the pare adjusding preceducs a5 desceibed
a b,

https://cranemanuals.com
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With ke coller ia i mormal Position feninimuny
preasuie) Tura adfusting scraw I3 in wntll the desl
gage teads b desived prolond pressurs,  Maove Lhe -
talle: dawr 10 the maximum DUT pragewre pogilian.
The gage suonld reod the desined maimuwi piedsure.
Motice Lhat pretture mnge doex not change, The
minimao #fd waXiMUE pressuses chnng:s o ke
o ke amount,

IH
ot ———=—
EEHAUST ——
DECREMAING PRETSURE BLAGR AMMATIC VTER INCREASDN G PREJSURE

P e e —— i L ET e — ———

—_———— e ——

BEXPLOLDED YiEW

FOLID 448-2
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instructions

A wsron of The Maar;puar Compaay, Im.

MANITOWOC ENGINEERING CO,

Waw tpuc. HiFramsm

2-HA-2 PILOTAIR®*VALVE

MANTOWOLD NO. Flaasd

MAMTOWOC MO T 145

SERYICE INFORMATFON

Enterinr View

MANTCWOIC MO, 714494

2 HA-2 NQDEL (P544 26-031T)
A apring oppoted delent cam” balds the handle
I ita centsr (aptght) eod lwa exiteme toave]
pesitionas when the hamdle ix releapsd. S== Fig. 1.

MANITOWCE MO, 7144095

=HA2Z MODEL (PS4425-0310%
Same a3 B-HA-2 mode] cxcepl Lhat the bandle
i spwiag refuroed Lo the center position ftem all
cther pogitions when released, Sas EIip L.

MAINTEMANCE

Feriodically diamantle the volre for Cleamng,
|l'|ip|=ltli-uu1. and Jubcicalion. Wash all meatal purl::.
with & seitable sclvent such as Stoddard"s Solvent
gr keroaens. Wash all tubber pany with Scap aml

waler, [y &ll patts with a low prassuee & jel.
Examine chech wvalve 23, tubber packing omgs
L7, 19 gnd 24, Replace a|l pars that are cracked
ol waorn,
During ie-asiembly, labricets all Frictiom sue-
fotet, including paching cinps, with a wide bem-
poralure range grease.

ADJUSTHENT

The 2-HA-Z 1ype PILOTAIR ¥Yalve doe=s not ra-
guife adjusiment.

The delenl Jorce on the detent cam Q2% Ccod
ke ad;usted by Lhe cer sccew (28} Tum the screw
dewn (o increase deient (orce, Tom the Setew ool
to decrenze [poe,

<&
f"%}
o :_.-"' (f_;?i;:

@

X

AN

N

—
-

o

Exploeded Yiew

FOL 437-1
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SHUTTLE VALVE Mﬁc

SERVICE INFORMATION

4 Diaphragm

General

Operation

Adjustment

Maintenance

© 1996 Manitowoc Engineering Co.

The shuttle valve automatically selects the higher pressure from one or the other o
two controlling devices and directs the flow of air to a common outlet. The valve
serves to connect two segregated lines to a common line without destroying the
segregation.

The shuttle valve has 3 ports as shown in the illustration. When a pressure
differential of 1 psi or more exists between either IN port, the higher pressure
forces the diaphragm to seal the opposite port of the valve and air flows out the
common OUT port. The low pressure IN port is sealed from both the OUT port
and the opposite side IN port.

The shuttle valve does not require adjustment.

By removing screws (1) and washers (2), body (3) can be removed for easy
replacement of diaphragm (4) without disturbing piping connections.

When complete disassembly is required, wash all metal parts with a nonflammable
solvent. Wash all rubber parts with soap and water. Rinse thoroughly and blow dry
with a low-pressure air jet. Replace diaphragm (4) and gasket (5) if damaged or
worn. Reassemble the valve and check for leaks during operation. No lubricant is
required.

Rev. 06-14-96

Folio 503-1
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UNLOADER PILOT VALVE MAINTENANCE Mﬁc

General

Adjustment

Maintenance

© 1996 Manitowoc Engineering Co.

The unloader pilot valve (see back page) automatically controls air system
pressure by controlling when the compressor starts and stops compressing air.

Air pressure from the air tank acts against unloader valve (8) during operation.

As air system pressure increases, unloader valve (8) moves up against the
resistance of unloader spring (6). When air pressure reaches the “cut-out” setting,
the unloader valve seats against unloader cap (4). This action closes the exhaust
port in adjusting screw (2) and opens a flow path from the air tank to the
compressor unloading mechanism. The air compressor then stops compressing a

When air system pressure decreases to the “cut-in” setting, unloader spring (6)
forces unloader valve (8) down, seating it against unloader body (7). This action
closes the flow path from the air tank and opens the exhaust port in adjusting screv
(2). The air at the compressor unloading mechanism then exhausts and the
compressor starts compressing air.

The unloader pilot valve has a 12 psi (0.83 bar) range between the “cut-out” and
“cut-in” pressures. The range is fixed and can be changed only slightly by
removing or installing shims (5). REMOVE one shim to INCREASE the range or
ADD one shim to DECREASE the range.

To adjust the “cut-out” setting, loosen lock nut (3) and turn adjusting screw (2) IN
to INCREASE the pressure or OUT to DECREASE the pressure. Hold the
adjusting screw and securely tighten the lock nut.

If the unloader pilot valve sticks or flutters, take it apart and clean it thoroughly in
non-flammable solvent. Be sure to clean filter (10) by removing it and washing it
thoroughly in non-flammable solvent. Be sure to reinstall the filter, as it is
important that no foreign matter enters the valve chamber.

In case of unsatisfactory operation, perform the following services:

1. Check the compressor unloading mechanism for damage (see Air Compresso
manual).

2. Disconnect the air line from the air tank at the unloader pilot valve; blow out
all oil, sludge, scale, etc.

3. Disassemble the entire unloader pilot valve. Wash all parts in non-flammable
solvent, and reassemble.

4. In case of major repair work, it is recommended that the unloader pilot valve
be returned to the Gardner-Denver factory in Quincy, lllinois, due to the special
tools and testing equipment required to lap and align the seating surfaces.

Rev. 06-10-96
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UNLOADER PILOT VALVE MAINTENANCE

To Air
Compressor <

Typical Mounting Near
Air Tanks or Compressor

From
Air Tank

Item Description

1 Unloader Outlet Connection

2 Adjusting Screw

3 Lock Nut

4 Unloader Cap

5 Unloader Cap Shim

6 Unloader Spring

7 Unloader Body

8 Unloader Valve

9 Valve Ball

10 Filter

Unloader
Pilot Valve
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MOISTURE EJECTOR VALVE MAINTENANCE Mﬁc

Table of
Contents

General

Control Handle
Positions (see
Figure 2)

© 1996 Manitowoc Engineering Co.

GENEBIAL .. 1
Control Handle Positions (see Figure 2).........cccccvvvenes 1
Automatic Operation ............cccceevvvvreeeeiiiieeeeniinnn. 1
Shut-Off oo 1
Operational ChecksS ..........occvviiiiiiiii e 2

The moisture ejector valve (Figure 1) is fastened to the bottom of the air tank for
the purpose of automatically ejecting moisture which settles in the bottom of the
air tank.

On some crane models, a moisture ejector valve is fastened to the bottom of eact
air tank.

The valve has a heater controlled by its own thermostat.

Moisture Ejector
Valve
Eject Port
Pilot Line from
Governor Unloader ¢
Electric
Control Handle Wires
FIGURE 1

Automatic Operation
Turn the handle all the way OUT.

Shut-Off
Turn the handle all the way IN.

Turn the handle to this position if the valve malfunctions; the crane can then be
operated until repairs or replacement can be made at a convenient time.

Rev. 06-10-96
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MOISTURE EJECTOR VALVE MAINTENANCE

Operational
Checks

Make the following checks after the engine is started at the beginning of each
work shift:

1.

2.

Check for air leaks. There must be no leaks in the pilot line to the valve or
at any point on the valve.

Observe the valve for proper operation:

The valve should eject air and moisture each time the compressor cuts-in at
the low pressure setting and each time the compressor cut-outs at the high
pressure setting. Refer to Folio 1308 for Air System Pressure Settings.

If the valve does not operate properly, check that the handle is turned all the
out to the AUTOMATIC position. If the valve still does not operate
properly, repair or replace the valve.

The valve should feel warm to the touch within 60 seconds after starting
the engine when the outside temperature & 33°C) or less.

The heater should shut off when the valve temperature rises to

105°F (41°C).

If the heater does not operate properly, check the electrical wires for
continuity. One wire should be connected to ground. The other wire should
be connected to the appropriate power supply (refer to electric schematic in
Operator's or Service Manual).

If the heater still does not operate properly, replace the valve upper body
(houses heater).

S110

Electric
Wires

Handle

Shucef | /@\
(o
Eject Port {1 tcazT {3 Pilot Port
N h\

@ Automatic
A Position

FIGURE 2
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PRESSURE SWITCH ADJUSTMENT

Al Madels

Bulk-Type TAsker

MO, o oypl s
N.i-’.i LIMIRd

L mil
Ewirch

Il
Plunge

_1_#—.—'_
_'"_Ih'—-ﬁﬂiu:tlng

ST

Liagkragm
Uil

Hegalacar

0-1%6 A5 & hl _
Al dagagae ™ Al Jupply

Shows bypical indtal AL whian
Jsed Likdurmn QR Joy g wegsinneg
Ieynk 394 glaim

GENERAL

Thic precaure switch consista o Bn electri hrmt swilch
and adidaphragrn -ty pe valve Theprassuratwilchis uzed
1o control operation ol auxzihary electricrl dedices o
Gircnts in response i aic or ol prassure,

Thig press. g Svalchog usad lor the 18llawing purposas:

1 Turn GH e "low & warning hght and alarm when
manileld air pressuré drops below 85-595 ps (all modalzs).

2. Startand slop the lower engine with air pressure 'rom
ithe uppar (BLOGW  £400, 35 Fi Platform Riongen™ Trans-
parter, MO0}, Dnthese machines, one cfthase prossurs
swilshes also prevenia engage ment of the lnwer starter
from Whe upper when Lo lowsr angine j= already
runrirg

3 Heledsa the autdmatic drum brases and turn 0N R
power lowering hyGrauhs Seslem when drarm cluich air
pressure reachas the specified pressure [(Aulcmang
Orum Hoist Brake Syeftenn).

4 Turm OM the elecirical gauges [pressuce and 1EMEEer-
alure| and acgessary devicas when enging ol pressure
reaches 1he spagified pressura (some medals).

NOTE To determine the specdig pressure at which the
| rmut mwilch s setand the operatiandar whizh the
I mil switch is wired, relar 1o 1he Air and elacing
schemalics -n the Maintenanca Sectian af 1he
SERVICE taaMLIAL

GPERATION

AS Pressure rigreases, the diaphrdgm mowes op Causing
the adpsiing scraw 13 mave up. When pressure reashes
*he space'igd point 1hy adjushirc screw pushes 1Ne Himdt
awilch phunger 11 and switcn conlacts eilher oper o
Clasd:,

& bAgnit owas 1304

If 1the lmil switeh is wirad normally cpen (MO, The
ConlACTS Close to furn M the gusiliace circon whern the
specified pressare is regached I 1ne Wmil swilchs vired
ngtrally gloged (MG The Sortagts apen bo tuon OF
e auxiary cirduil when the =zpecified pres=ure ic
resc hed

ADJUSTMENT AEQUIREMENTS

& djustment will he easier ard more ACCurale wiven done
wihthepressure swilchremavwed from the crane. thare-
fora. the foallowing items will be raqarad.

—Air supply capable o b2ing regulated gp 10 120 ps.
—Accurate O-150 psi air gauge.

— 24 volh C.C. power supply.

— Bl belppe Conbinuly tethar.

MOTE Air prezsure and elecing current frogm 1he crane
cam ke ngsed for g {m||_|s.r|'n5r|'|l_

ADJUSTMENT

1. Il equipped. remove 1he rower ram the pERSSIFR
switch.

2. Commect the ar supply Ba e pressone swafon (1740
HFT)

3. Conniogt ene lead of the testar 10 either the normally
closed |M.C | terminal oF the normAlly gpen (WL} s
punal of the hmit swlich, Juoending on use.

faraund the ather IRad af {he wosber

4. Sommegt the 24 volt power sdpply 190 1he Sonpmon
(SN berminal of the limil swedh,

S Ifthe pressure Swnch ¢ wirgd porm ally clogsed, pro-
cred s follows:

a. Turmhe adjusting screw all the way in and 1hem out
nrbil er Sk [aUches 1he ulung&r

b. Fmerease fir prezsure 1 [he specified pomnt {lester
Lt shauld 30 OFF)

. Then turm Lhe adjusting screw [N until 1he tesier
light come=s OM.

6. Hihe preszureswitch 1= wired mormeally apen, priiceed
as Icows,

A Tur 1he adjushng screw all Tha way m,
E. INCrease me Jressors o thy soscd-ed point,

c. Turn the ar_lmﬂhn-:_:; Sorgw CGUT unhl Lhe laslae Iight
cLrnes O

7 Dusconnect the 24 voll povear swpply, the air sLpply,
ane tke testar

L. Install the presaare swicn on TNEe Crana aecordn b
1he azzambly draw ng

9:11-T3 (Aev. 3-18-84]

hHpEsS0RE N TENURHSIIMENT
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AIR SYSTEM FILTER Mﬁc

SERVICE INFORMATION

General

Daily
Maintenance

Monthly
Maintenance

Automatic Drain
Valve Operation

© 1996 Manitowoc Engineering Co.

Two styles of air filters are used on Manitowoc cranes: Watts and Balston. This
folio describes maintenance of both filters.

1. Open the manual drain valve at the end of each shift to drain water and dirt
from the filter.

2. If equipped, check the automatic drain valve periodically during the day for
proper operation.

Replace the filter element as follows:

NOTE: It is not necessary to remove the filter head from its mounting to replace
the element.

1. Stop engine and depressurize filiéra shut-off valve is provided, close the
shut-off valve and open the manual drain valve on the filter to vent the filter.

If a shut-off valve is not provided, open the drain valve on the air tank(s) and
on the filter to vent the air system.

2. Refer to Figure 1 and disassemble the filter.
Wash all parts in soap and water and dry.

4. For the Watts filter, wash the element in alcohol and blow it out from the inside
with air. For the Balston filter, discard the element.

5. Inspect all parts for damage and replace as necessary.

Refer to Figure 1 and reassemble the filter. Tighten all threaded parts securely

7. If disconnected, reconnect the air lines to the proper ports of the filter. Use
pipe-thread sealant or tape sparingly and apply only to the male threads.

NOTE: The top of the Watts filter is marked IN and OUT to identify the ports;
connect the line from the tank to the IN port.

w

o

The top of the Balston filter has an arrow to identify direction of flow; the
arrow must point away from the air tank.

8. Close all drain valves and open all shut-off valves.

9. Build air system pressure to the normal operating range and check the filter for
leaks.

NOTE: The automatic drain valve is not used on all filter installations.

The automatic drain valve contains a float. When the liquid in the valve body rises
to the level of the float, the float rises to open a needle valve. This action allows the
liquid to drain. Air pressure then reseats the float, and the cycle repeats.

Rev. 06-14-96

Folio 1037-1
https://cranemanuals.com



AIR SYSTEM FILTER

P307

P308 Air IN

Air
Filter
Shut-Off
Valve
Air
Filter
Manual
Drain Valve

S128

Gasket
Ring
Gasket

Deflector

T Element

Gasket

Secondary Baffle

. Primary Baffle

p— B O\/|

Automatic
Drain

(if equipped)

Manual Drain Valve

Watts Air Filter

Air Tank

Shut-Off
Valve

Head

S129

N
N B

Gasket w—

Bowl — °

Element om__]
Retainer

Base

Nut

Manual
Drain Valve

Air
ouT

Element

— Stud

O-Ring

Gasket

o
O-Ring

Manual
Drain Valve
OR
Automatic

Balston Air Filter

Drain Valve

FIGURE 1
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SOLENOID VALVE
SERVICE INFORMATION

Table of
Contents
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Electrical CoONNECHioN ..........coovuvviiiiiiiiiiin e 2 ReassembIly ... 3

Operation

Air Line
Connection

Normally Closed (Figure 1)

Pressure is applied to inlet port “P”. With the valve deenergized, air at port “P” is
sealed off by the force of the plunger return spring and the seal in the plunger
assembly. Cylinder port “A” is open to exhaust port “E”.

When current is applied to the coil, the plunger assembly moves to open inlet port
“P” to cylinder port “A”. Exhaust port “E” is sealed off by the plunger assembly.

Normally open operation is just the opposite.

The solenoid valve has three ports identified as follows:
P =Inlet from control valve.

A = Outlet to cylinder.

E = Exhaust.

For NORMALLY-CLOSED operation the air lines must be connected to the valve
ports as shown in Figure 1.

S126 “E”
| | |_|.?exhaust)

1— I
s = = tH
(cylinder) | —— “P" (in)
Normally Closed
FIGURE 1
© 1996 Manitowoc Engineering Co.
Rev. 06-14-96 Folio 1307-1
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SOLENOID VALVE

Electrical
Connection
(Figure 3)

Maintenance
(Figure 3)

For NORMALLY-OPEN operation the air lines must be connected to the valve
ports as shown in Figure 2.

S125 +— “P" (in)
| ! |
— —
I
AT —
(cylinder) — i —m=“E”(exhaust)

Normally Open
FIGURE 2

WARNING

A Improper connection of air lines will result in improper operation of system.

If the coil housing is located in an inconvenient position, it may be oriented in
90 degree steps. For 90 degrees, two housing screws must be removed and two
housing plate screws must be relocated. For 180 degrees, only the two housing
screws have to be removed. The screws must be reinstalled after orientation.

Troubleshooting

If the valve fails to operate at all, check the coil for shorted or open turns. Also
check supply current. See below if coil is not defective.

External Leakage

If leakage occurs around the sleeve assembly, the metering pins, or the manual
override stem, the O-rings should be removed and inspected for imperfections.

Sticking Or Internal Leakage

If the valve leaks internally or the plunger sticks in the energized position,
examine the soft inserts in the plunger ends or inside the sleeve assembly for
excessive dirt or wear. If the inserts show considerable wear, the plunger
should be replaced.

Folio 1307-2
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SOLENOID VALVE

Noise

If the valve develops a loud buzzing noise, first check voltage and pressure to
determine if they correspond to the nameplate rating. Examine the inside of the
sleeve assembly and the upper portion of the plunger and remove all foreign
matter imbedded in these parts. Be careful not to damage the sleeve seat.

CAUTION

Do not expose plunger assembly or O-rings to any type of commercial
cleaning fluid. Plunger assembly and O-rings may be cleaned with a mild
soap and water solution.

Disassembly

Shut off pressure and electricity to the valve. The valve does not have to be
removed from the line.

Remove the screws from the housing. Remove the housing from the valve
assembly. After removing the housing, the yoke and coil can be removed with
an upward twisting motion.

Remove the screws holding the housing plate to the body (these screws are
shorter than the housing screens). The housing plate can be removed. The
sleeve assembly and plunger can then be removed.

Reassembly

Place the housing plate over the sleeve assembly. Use a light oil on the O-ring
flange seal. Always assemble the O-ring to the sleeve assembly before
inserting in valve bodies. Make sure the plunger and the return spring are in
place and then push the sleeve assembly, along with the housing plate, down i
place on the body with a slight twisting motion. Hold the housing plate down
and replace the two screws (these are the shorter ones). Tighten the screws tc
18+ 3 in-Ib (2= 0.3 Nem). The placement of these screws should be such that
they give desired orientation of the housing later in reassembly. Before
completing reassembly, it is advisable to apply pressure to the port which leads
to the body chamber and check for leakage around the flange seal. If the valve
has a sleeve port, the port at the top of the sleeve assembly must be capped t
make this test.

Leakage can be noted by applying a water and soap solution to the joint and
watching it for air bubbles. Once the housing plate is secure, the yoke and coil
may be pushed over the sleeve assembly with a slight twisting motion. Replace
the housing with two screws. Tighten the screws te 38n-1b (2+ 0.3 Nem).
Repeat internal leakage check.

Folio 1307-3
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SOLENOID VALVE

Name Plate

s127 ’-'-"'—"'3 Retainer

@ Name Plate
? o

J"-'f;'_:' j Housing

Coil
Washer
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Coil "’f E} . Yoke
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e
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-
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? Screw
.--"':pr “'H,__H

*~-.__Housing
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= ...-_-.*t_f!l_,;fc,,-,u Plate
e

O-Ring

i Plunger and
Spring Assembly

FIGURE 3
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OIL FLOW SWITCH
Al Madals

DESCRIPTION

Ciller ric gr bwed Sl Mow gaalobes Figuig 1) ae pro-
viced: cre io- the gear lube svstem {some madels) and
oz 1ar thee 2lean lulze system (all monnls].

The e el hes, are wirey] T b MHSIINEY WG
alarm ;light and buzzee] inihs eperalers cabic warn ting
operatar when snare i3 FALLTY Q1L FLIOW e either
Sutlam A winnn didgrars Ter e glarm sys1am s arn-
veed intna bEirterance sachon ol the Serving Marnal,

Afterte engine is s1ared and the gezrs and cnains ars
reGe g e prrapse flose Qb g, Erad cenbacts o ch o
switchas w Il open. brezking tne circuit Lo the alarm
falarn CLF 1 Do Mg msde tha nesdle o IRe rjagss on
each flow swilc will be above tha red indicaling mark
iFcLre 1)

IF 2l from e sathee systam drdas beladw nnemal, 1he
contacts in the cerrcEponding Uow switci aall close,
complzbing 1he circLit 14 tne alarm (alzrm Sl Inoinis
ingade, @ need ¢in the gacge GEne [ Sanrzheanl e
below tne r2d idcshing mark

MOTE “When a n=w {law =witeh is incstallea, rolats 1he

gaune ens 2nc the l@ns rng $a the latars GEM
ar= right sida ux.

Heud Flow
Indicaln: *| Ju} ka:.r
r.1;||-

T Toiigan | M
o TRy -
"

vzl a Ailsen)

Foqure 1 201 Plaw Swaleloinsalinnr
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3. FRemges 1R spocl.

&, Soak the sooal in 3glven:. Then remove all difl and
melal partaches rdnm il

T, Flush vul the partg and the spool Baes in the Age
awitch go remoye all dirl 2nc metal perticles.

spno Cap— e

Li-Fing

Washes —%

=
APnns — g

Srng Ferans

Sl — c1:n

Lcis
=g

Flgure 2 C: Flows S I0h &5 0ly

ol T PR |
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H. Tharooghly dey el pars

9. Imstall g new -ringg e Ahe sponl capod theald D-ring
1= AaniRgen.

171 Caattne sposl with clzan oil and shde it
firsl — 10 10 Benes

11 Cuoal Lo washers wath Zlean nil 12 hole them
ixgiether. Thon inzarl thoe washors o Lhe Spond Sap

12 Prace the =pring in e recoss: e the 50000

siFaw Sl

13, Aliar tha sa- g wilbotha: eoess i Tha spock cap and
gog. kv hiqhten the spoal cip o 1he ow swilun

14 Acqust the 1w =w toh are ins:all it on lhe crane.

ADJUETING FLOW SWITCH

MOTE The fo lowing adpisiment must be done betore
istallingy anew [Tow Swilch gnd any Deee a [low
suitch has b2en dizassembled far cleaning.

A continady tesisris requiqed far ts adjustmant
1. Aemova the cover from the back of the flow switch,

2 Conreciihe conbimurty lesier 20 the tarrmnals o she
o Zanseh dFiqore &) The 1esser shopld snow current
flow lalarm weold be DM indizotirg ro cil foeh

NHOTE RMak= o e read ig inala 1od 45 showen o [Fig-
Ui 3], The end o IRe r2ed Tramwhich 1hs wires
come ool orrs ! oo B The S22 cape mngl of
lhe {lov swatch.

Lol Tesler
Wi ladizal rg

SAEL T Term als Cupren Cuw

G Llsing ascrewd-iver as shownon Fuuse d, slowly prash
down fhe plooger meide Ihe low 5w ch,

Wb L need b o e gaoge e e Mo swilch s an
the red incizaling rark, ihe conbmaaty 1eskar shaald
show pe eyrpenl How (alnm wauld B JOFF indical ng
prapsr ail flow].

4, To adjusi 1he flew swilch, leosan the sprscrew i 1he
raed e slighl drag is requared Fo pagede TR roen. o
Lhe reze up ar down o small armourl gnd regzal siep 3.
o FRepcal stops 2 and 4 unlil Lhe f ow swilch i=s properly
adjusted. Then sahtan the sstecrew 13 nald Ed recd in
EesiTiam god acmdea? Tho caoliron by Jugter

G Drslall The Ao Sentek e The crane as shownir Figure
= and install the cover on the back =f the swilcn

MOTE ThelMNporlof the flow switch izonihe side whinh
mas 10 bapnend Bgle fon 1 coosiog wines

trcdia on Res
Irdicabing Mark
2

. Futh FoLagor Liown
=2 i‘
[ = o

-

Sleeydriver

anhin 1y Tear=
s [T T
B L2errand F e

g

.E:' Figura 4

s
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MAMITOWDOC ENGINEERING, GO,

adiza ) The amtow s Sompany, ise Masicome,, #oaow e S4200

ELECTRIC GAUGES

Al Plgadels

GEMERAL

Elpctee aanne a-skalkiliers congist o 3 gangs. o res,c-
cr, dpg o senaing unit cannechad or S5 Dy oa Suglc
wird as showr ot Zwgnre 1 The gouage and resistar ae
ol o theiestromenl pansliihe sracdae Smauanhy
in the angine bloek, EArsmmss a1 low 1ok, g, BEzon
gaus & groweced 1hrgugh il mzonling unlesg e
instremand panal 13 2 nencanduesier caterial, o whech
rasE The gauge- masl by wired 9 a growend com om0
baltery yreund. Each sennan s Jid. nged aw nsiolahizo

e lygraurs o reprume: ™
EITIRE] e I

IMPORTARNT TA 1 e wesess 0w ool anl &l@me sl ny
sear e SThe e geon 1] nEy be 15|

IAPORTANT S5 aol gonnes! 2CCESSATY S
CEATPNG, Al oo ra Mo B il i poriar s cah;
forss nophds grrdent o8 s lrgs snsual for additienal
enipman!

AT A A0F SOONLC! FEIAEESTY Ralneent g oo uaf
Tarp Daltgew vl Arahs daen sod falrechargs progeripy.
Copdacy Serwizsg Dsperd e of fasiay for Gragper som-
Aschan af Areesiony eoupmont

MOTE Wire nnmhers ueedl e this 1200 carrespnnd 10
wircngmasre ancrace Aelar e e Mainfeoanse
saznon ol 1hie Sasacs Maroal 1or compleie wir-
] {Il._"i:’Jl:_'lrnE

h
IEE)I# | =— taoed g 1oty wewpl

R R TR TR TEEa1|
[ 2 I

Sesnlim APt Y gange
(YR NTANT TEL INTERE KRRy TR

v From Gaage

Hr

Fagure 1 Mwgsine, Tempersliee and Fo2l Sauge wWig

RIEATTOL S RS

[y RN

d-15-45

hitps://cCranenkan GalseEam
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POWER SQOURCE
Pressyne, Temperaturg, and Fuel Gauges

Fdl fauges csnsptbns arrnteiee rec ot oower throogh s
normglly-ooen prassorg waile an e cngr: arad @
Anrrally-anen relay on 1he JJnctinn box st the =hgire
jeee Figuio 2],

LR T | L il prrfsong vs 4 pea o hlghl',-rn:l_‘:l'lgu'lc sl
Ee ronming), tos engine ol pressure saeck closes
il cunenleeare S 0o fcs Eheoagh wre B 15 1 he
relay. Current in wire 84 1lows 16 g-ound at the ralay.
caviing fheelay I zinse Witnthe r2lay 2insed cureent
inwra 5B Foowes threaghowrre Band & Tuse m lhe unebion
Lox 10 the gaunes

:l N

ol L
Ha -2lay;

Wi b . -
e L R R R L T
. Prassne Swatzh

Ln Frgime
R T

e alle - Dpe
TR IR
Bira Al S0 e

) u’

/

- k}f
A " WIre b
d!‘l‘s IxrmeT 1 3auges
e SR L anme Lise n
oo gyt i T han baxd
o b .
5 \ :
L
W A Muloy
T R TR T
L T 1]

Flaura  FProd s =EEly W my o G

Ammelar
Tha o metor o oaores as shie=noan Figase 3,

Thu anrpr ch achcates Shersms 10w belween s aliee-
raloe, Lha load (gaugas. lighls, wid 1 and e 2akery.
Urcor acemgl canchhwins, the zmmoker should read i
the CHASGE range. & prolor;od <ezring in the DIS-
CHAHSE rangr wil s0on cause Lhe balleniss 19 ran
dowr or Jsiomd cead.

Frem
Sullery

A Timclor

-

= rouit
Sraaker

— Tt

Ta
Alzeraatar
w7d
Senlom

Flgura 3 acriatd Wihog

TEST PROCEDURE

MHOAOTE 1: Gaunues, resislans, amd Sendens are nol iepalr-
abl=; faulty parts must Ea raplazad wilh rew

LS.
& Ergprerwgst BE ronning 10 prodacm test proce-
durery
P 0T avoid elecirical shock. STOP EN-
.27 GINE belgre connecting or discon-

ngclmg jumper wire and helore ingtalling or vemoying
elacinic parts.

Fowar Source

Farurm bz lallow rg tesl prosedurs cnbyoal all gaanes
o not oparate.

1. Inspeacithe gaugafise inthe jaacticn box (s=e Figure
A1 AP Ihe lnse s hiown, rea ace il wath 8 new ane. 11 e
Tuse is okay, periars slep 2.

2. Connactojumperwire (Mo 18 AWGE e leese 1 the led
1Rretinsls 20 1he engine oil pressure switch (see Figara
21 5L he sroyee 1T e gaogas ngw aperale ieplacs
e preEsnre swilch wilh a new one. If Lhe gauges skl da
|'||_|I_q_||'_:4_:ri_|||_: rezereied: I junnger words and perlcrem .f'.[-}|_‘:-:f!-.

2 Cannoe! omperwnd Between sermmnals b and & al
1Fe relay on fthe junclion boe [see Figurse 23, Slar Lhe
ergee 150G gaunes rpn Se2rals caplacs the relay with
B oW GNE

4 If he gauoe: sl oo ol operate allar parfareiny
sheps | Enip A, carguly napect the wires (95, 588, and
EA: ai the pressure seetch and reloy and bBetweon Lo
junrtizan kox and the lerwingl arip at the instrument
el Gl aod sicerely Dobcen all connochiors
Aeplanse wirss with Erokan insulation crwire.

IMBPORTANT Remove jumper wira af compiaton of it
FPressure, Tempearature, and Fuel Gauges

1. Carefully mepect the wire 1o the gauage and lrem the
nanfe 1t tha sending oo, Clasn & ssousely ©ghesn
loose cinneclions. Replace wire: ailb brokan snsulo-
T D e,

(LTI SRR

FOLIC 17042
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e Al v
10w =lnp ! ire R
Wer i 0 bz ool =i e Al s

A len .
ot L. i . =——__ Ll

v BH
"N Hzly —— 22 5-

HYE T
ol b= Y N Fi.z s
Wl D& -
] 1 — - 1 ) N Mesivig: .
WWe & - - . ; N [ N vahimaler
L.

|
e Tl lay
Flgure 5 Newisisr

Vaore .
From Allsoagar

Flgure & ....7¢1 & En:-: i R

Follhevaugs Fasares shon Sorrmcly wdlimeled across
1he kermorals of the resislor as shew o Figare O, Stard
ihzeroine 1 a2 volhmelas shows 10-18 yalls, the resis-
T v chay o e sl soows O owolls ar 24 ol
eplare 1ha res 20

3. Dnacannect e w re at the <ercina wreil (Fugare 11,
Casvmnt TRz s 120 s ndn by 213 S bada Al S1ack1hg
endins. This =hauld give the gauge a idl scale .ndica-
Eor, o sl Foeplage the B Wb 3 raree D

21 a Il azals mdizaian & praseni, chacs g sending
Lrillor segessive seslnnd or rust onthe threods or sorew,
Thrrenalily ©raa the Hcads 2ee epeat ihe s [Fine
Grugd ST dows el sk o o ol sea s indicalan, ragiice
tis aerning Jne wiih = n=a nns.

Acttrmaler

I yapael I ars <ele hoses i1 1h2 junsaon hos jSee
F|r:;|_.|.-r_- d 0] el g s CElwn reglacel walby o rese
GlTe,

2 ULinsck e dmamelar witig, Sleanand sacurzly tighlen
iy T aorresl asg Heplaee e o res salh hirasen
inzulak or zrwirs.

3.0 he luzes and wirnog 2oe oksy, raplace e gaugw
wallt v e b ooz A nooomal ornicatians
res_ilt. replace e ar gins gs_ge,

. 1" a=hunlis uszc {s2a J1gure +;. redlacc thz wriginal
frurl walk ane kirGven 0 be mrrF-ﬂ1 I* nrrmal indisa-
Eors pesull, replaes the anigiosl sl

5 1P qarmal ipchcatcns 51 o ot resull, rspecl ke
ramplete slectiazal syslem ses the Troubleshooting
Gl Senn ol baer s

O e LT T Y]

https://cranemanuals.com FOLIG 1154-3




TROUBLESHOOQOTING CHART

M- Migssme Garge
0o Avrneter

" Fusl Geuge
T - Temparaiure G adgs

Fymplom Possible Cause Cormoclive Aclion
Mo gauge reication. 1. ETpty fue tank. iF: 1. =ill 1z2nk.
2. Mo oower ta gaugs. (F, 2T A) 2. Loose gr broken wire from power sadrze.

wn

Brokrn wire hataean gQange aod & nding
url, T.P.T

wendig s nos grounded (T FF)
Lose Chowe Boln oo e lecive gz, 0F

Aeplare or bghten.

. BRplanE wire

Chack far roal or rmconling Sordws

Fogihken Soorep s Bl repair o replacs
JATP.

§. [rsuflicie amaurt Sf fluid intank . CF.P1 G Add Cluic Lo tank.

7 Clogged 1 ling, (=P} 7. Bumove loraigr material fr2mosina.

§ Crcure 0t sallisithy waim, (71 2. Loy ey agle g [ew minales.

A Deleches Sending weal [FFT) B HooRoe sameng g

11 Delechye gauge (FF.T &b 10 Rl jlamge

1T Diad batboey (5 T Rochangs =0 arplace aloy

12 Bloawnn fuse F 1T & 17 lirgiace lyse

13. Lzaze or hiasen allarmalnr Bel. |5a) 13 Twlrtan o replacs bels

14 Delechya reg.alm. LA 13 Araace regulator,

16 Defectivealtesralzridiades awrred oit]. 15, Hed ace ar repdir allamaicr.

i

I8 Deleches resisbor e Shgod )57 F TR 16 Hed acse s ar shonl
Ewigs. v ponnler 1 Loase wire cocnpeclizns <F,.P.T.A) Chnec< and tghten all wiring.
Mluctaalize, ¢ Lazsodrivebe tor deisclive pump [F.7) 2 Twghleqorreplaze oalt: replace orreasir

.

5 Restrintacd fliid wne (FF) a3 HAerova cealnchon.

1 Clegged lilesr. [F,FPi 4. Aepiacz fiter.

5 Daleclive regulaicr. ‘A h. Replaca regulalor.

o Laase alkernator Belt (&) i T-ghtan balL

7 Duleclive sendirng upil. [FP.T) 7 Appluca sending urel.

A Dwaleclive guoge, 1FPT 4} L Paplaca guuygs.
Ful scdle indicaticn I Wwire 10 aending urit gragandat. (FLPT) 1 A= ace wirs and sheck and Bl ten all
at all bumes iy e rzeliors,

Fohmargper Goen i ik A sl aneear al oD B 1 i pwoper cunneclicrs,

gauge. FP.T

2. Fawges ngl prooerly grounded (F.P.T) & Sa= Figurs 1 iar propor connecticrs.

4. Zeleolive reaclator. OA) 4 Raoplucs regulalor,

3 Dirleotive sonding unit, JFPT) 5 Rioplzce sendimg unil

oo Zelective gaoge. (FPLT A 5 Supluce Quuyge,
Ind catinginaccuracy. 1. _onse connechons, (F.P T,4] 1 Tighten all wirang rannechians

Z. Imprope- res ston. (FP.T) 2 Theck pad numhsr and replace

2. mpropes s=bunt Q8 5. Zheck pan numhbar =nd replace.

4, mproper sending Ll (FPAT) 1. Seplace win oropsr sEnding dnk

Z Jz'ective sencting unis. F.P.T: 5. Azplace =ending unit.

B, Jefective gauge. JFP T.AI 5, Seplace gadge.

FOLIO 1184-4
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A diviace of T Mfaniteess Compoery M

MAMITGWOC ENGINEERING C D

Alavidton o Woacenss S48

. B HOLET MARNTENANLE

Felis 933 ‘II'

alL MOCELS

LGEMERAL THYeRRMAT 10H

The fallowing procedurte offers a systematic
maintéenance program for the eiflclent op-
eratlom of the hoom hodsr. Adherence to the
Follnwing procedures will aid iov the re-
duccfan af costly dewniime.

NOTE :

For specific adjustment procedures, specl=
Ficatinna, ete,, tefer to the approprlate
ad juszrment foliz or shop manual.

GAUTION

LOWER EOM TO GRRGUND o SUPPORT OM BLOCK-
ING BEFORE PROCEEDNNG WITH MAINTEMAWCE LN-
SPRCTIOH AWND SERVICING.

WEERLY LCHECKS1

1. Check feor proper cam aod toller clear-
ance with brake apelied. Lheck roller
posiftlon with clutch applied.

2, laspesr all conkral llakaze for proper
opiration. Contrals should pot be
hinding. Chesk pips and linkage far
proper lubrication.

1. lnspect bevel gear far wear and preper
lubriezcion.

4. Check for presense of ail, zrease, or
dthetr santamipants o clubteh ot brake
liniags., Ti contamination 1s present
find source and remedy, Hemsve band
Fet inspestiom and cleaning. Replace
lining 1f asceszary,

MONTHLY CAECEY%:

1. Checr tighcness of bolce om bevel gears
anrd zll spanner nutk on boom halST
drive chafe.

1, Chesy cpider teeth for wear.
1, Lheclk lining ceech for weay.
4, Check all santral linkage for wear or

loat moacian. CTherck boom holst seater-
ing caarral.

5. Bemove cover and inspect worm and
wheel Ear wear,

B, lospeck {it smd clghTtness af brake drum
o shatt.

7. Cheeck interierence it af pressurc
plate om d-ivimg pinc.

89, Check for wecer ln noosing.

3. Chack @il seals on drum shaft amd bot-
tem of worm for leaks.

13, Check Boom Holst Auxibiary brare,
Hake certain Linkage is froe and ad-
juated correctly.

11. Chesk pawl mechaaizm (if zo equipped)
Ear preper operatlon and adjustment.

t2. Tpspect brake hasds: look Eor out-oli-
round band, cracks, correct adjust-
méT .

13. Check planetacy all level {(1f anpli-
cahlel.

l14. Check spring condigiom in ale oylioder
o, hrake band (if applicable).

15. Check alr lines for abcagien, swelling
o¥ kilnkingz, Cze soep sude to check
far leaks,

YEARLY CHECKS:

1. Check for hearing problem=: REall shalts
e whecls by hand., Aov indicaclon of
roughness ks gouse Eor further cests ox
replacctment of bearingis).

2. Check <lutech cams, pressutre plate pins.
other compenents Mo weat ot cracks,

. Chesk mourting kolte for proper trorque
and far 21ems af wear,

.l

NOTE !

Any problem na matker hew small, should be
taken cere cf immediately. lgoeTing @
ampall prcblem can tesult ic a very big end
¢xpensive rroeblem, W

I=31-TH

https:/lcranemanualenonte
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MANITOWOC ENGINEERING, COH

Doyisian af Tha Manirs sl Qoo o Masslawoe, Whsoonss dRn

WORM GEAR & WORM SHAFT INSPECTION
ALL MODELS

GEMNERAL

Tris bahe deseribes and illusliales proper and improper
wedr pafarmns balwean the haoam or mast boist werm
gear ann warn shafl.

Inzpec: 1he wear pattern between the waom goar and
wirrm shaft earh mo the baam or mast sl al s
changed. ! improper wear is indicated, corract the
cawse lor tha problem.

FROPER WEAR PATTERN [See Figure )

Froper woear balwasn the worm gear and worm shalt is
mizaied whan Lha wear pattern -5 centarat oropach
eobh of the warm gear. The patiern will he seweoth and
cower at leas 84 percienl of each tooth suface

MOTE The weal patiern will show uponly onore side o
he geariesth besiuse anly cnaside afthetestn
ie loaded

IMPROPER WEAR PATTERMN (See Figure 23

Improper weas Belween the worm graand wirm shall
iz mdicated when ihe wear pabiern i shitked 10 one side
A the worm gaar lesth. Thiag conoib o will Caus esses-
alve heal Biold-up a1d uneven [3adrg regulling u the
Followeing damage

Smingah Padern Cearae]
nn FO% 21 Facn Toaih
Bl Far)

Fijure =
Frgpsn Wpp Mattein

B bdaniboyes 1002

—Hs=at apnts [discalgalion], pilling 2and meal polhng
on the leeth of the wern gade,

—H=at chacks, cracks, melal pulling, and 2rosion on
the tastk of the worm shai

Surme condilians which sanss IMeropes weane bobwaen
this wa-m geor and worm snaf are hsted e

—Wrong ol e Spsem or ad level low [=8e Lubrication
Cavngle 00 proper il g devel),

—Waterin aysiem. rasn erdler weakby [see Lubrication
Guide].

—Reastriction in ol supply line 2 oump ar ta worm gaar
huuzing.
Faully il pump {nct dahvenng il

Faugh Aoaar
Maeerr

Fitlad firpa
Mgl Fal =d

Sique 2
I'resape s WeEa Fallern: ﬂ

H=3-82 Wﬁﬂﬂsﬁﬁe%é‘m@h GHAS EHPEPECTION

FOLIO a7
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/9’)5 MANITOWDC ENGINEERING CO.
‘:al:j{l] A division of The Haartewar Compeny, fme

Adaminp e, s pwsn L2y

DRECH BRAKE MALWTENAMLE

ALL MODEL=

CENERAL IWFORMATION:

The [ollowing procedutre affers a Sysgem-
atic maincenance program for the cfiicient
speracion of drum brahez Adhecrence to che
fellowing procedures will aid in the re-
doccion af goatly down e,

HOTE:

Far specific adjwstment proceodures, apeci-
[jueaftans. 2tc., tefer to the apprupriate
ad jusitwene folio or shop manual-

LT T !

LOWER WEIGHT BALL AND LOaD BLOCK TO SGRGUND
BEFJIAE WIRKING DN BEAXES DR fakM TO PER-
SONHMEL HMAY RESULT.

A. CHFCK LATCH MECHANESH:

I. latch atcas shoeld hold pedal securely
in applied positiaon. 1f earess wear
it apparent the latch should be re-
placed,

?. (heck €o make cetrtain that pedal locks
{if present} allow [or smooth Cravel
nf the brake pedal and alsd allow the
brake pedal to be latehed withowt
intetvlerence. Take cettain lock cper—
ates and HOLDS.

Bh. CHECE EINYAGE:

1- All pins ghould Be Free and lubrilcated.

i, lLevers, rods, pedals,
bhe bhant or discorted.

ore., ahould notk

3. Mirh braket sparating, nbserve (or
lust mation dus tno wear,  Alsoe ~heck
(nt ohstruccions or intcrference from
ather rcamponente,

. Check roggle acclom at live end of
linkdpe, Adjuctment falias glee do-
sired togele dimanzions for new iin;-
ings: deviation from chis &Imansion
CAD Yesult in decrcanesd hrn'lr.‘i.ng FowWeT .
it dimension i5 not peore ad|usthent

folloe check linkage for sheared kers,
worEm Gl Lhobtecl papfs.

. CHECK BAND GHAPE AYD LINING CONDITION
WITH BEAXE RELEAGED;

1. {Llearance betweenm linlaz amd deum
flange should be as stated in adjusi-
ment folia. There should e oo sharp
bends ot cighc polnrs.

Z2- FProper clearante should be held b
guldes. Check spring tenslcn.

CAUTION:

GUIDES MIFST WOT PREVEWNT LTIWIMG TROM CON-
TACYIN DREUH FLAMGE.

3. Take apseclal care thac live end al baod
does mor cantacs drum Ftrsy or gar i
does wor drap aday eicessidely. This
will rirfulre in saoniher hrake arction-

4, Watch band and Linkage memsbers—aspo-
cially ar end conmectlions—-for cracks.

5, ¥ake certaln lateral puldes prevenc
s1de ways movement 0f the hrake bands.

b, Inspect bamd and itning For prescemce

of preasze, oil, ar other cantamimambs,
If contamlnacion ILs present §ind sowtos

and remedy. Kebowve band for inapectien
and rlgaping, TReplace lining if neces-
SATY.

NOTE:

Hanitowse “ORICIMAL EQUIPMENT™ Jinings arre
chosen With eX{temc czre, FPerforbance
tests wpder contrslled conditiens are caom-
birigd with yrars of fleld experience be-
furc a given form cl lining is acrepced
for use.

AR THE ¢

SUBSTITUT LM {F OTHER LININGE WRI1CH ARE
CLAIMED Teb Rz “.JUST AS GODD™ Coinn HE A
RISKEY DMDBEETAKIRG AMD L0ULD KESULT 1N A
DROFPED LOAL

r-1-74
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YA

Muaitywee Kngineering Co.

T. Before operstlon, mackines patrked in CANTION:
highly kumld cifmstes showld be chock-
cd to oake certaln char breke Band FALLURE TQ TEST BEAKES MAY RESUTT TH HakM
Yindng I% mor rusged 0 drue, I this TGO PERSONMEL OR MACHINE.
condftion % f¢und the brake band lin-
tnf, should be remeved and Choroughly F. CHECK FOR SYMPT(HES OF MALFURCTL1ON WHEN
cleaned ot replaced, The drum flange OFERATIRG BEAKES: -
should gisc be cleaned to temove gll
slegns wf Tust. 1. Signs of; "padal pumping"”, "kickkack™,
hearing of Linings, or eccenttic drum
L., Check to make cercalo brake linipg i3 mavement may le:
cot glazed. 10 plaziog is present the
lining should be epalied or replaved. 2. ODut-o!-round band.
k. fTuldes set wrong.
. Fuxrra brake bands should be stored . [rtum or besring wesar.
NToReTly bto avold domage o3 the Joss d. Shaft or plllow block wear.
nf proper shape. e, Metoreed dium.
L. CHECK AIR COMPONEMTES TOR PROFEE OFLER- 7. These symptums should bBe inwvestigated
ATION {WHERE AFFL1CABLE) At unee to Aasswere that the brake is in
PToper operaring, Lendition.
1. Check airlines for abrasion, swelling
ot hinking., bUse scap suds to check WARNTHG :
lar leaks. -
B¥AKLS ARF ESSENTIAL 10 THE SAFE DEFRATTION
Z. Check for slow or jercky piston rad Nr THE KMACHIME. ™ ROT ADD FOREISM SUBE-
mowemepnkt oo cylinder, Check pisiom E1ANCE TO A MALFUNCTIONLHNG BHAKE 1M 4l
eap for leakage and proper Lulwicaticn, | ATTEMPT TO MAKE THE BRAKF OPERAFLE. FRE-
FLACE & BRAKE 1F THERE I% nRY DIOMIET AS TO
J. Check fur poor brake tecleoase. Check 1TSS SAFF NPERATING COHDITION.
linkage and lubrication of air assist
eylinder,
4. Periodically dismantle Qulck Release
Velves for cleaning and Inspection.
¥ Cheek modulating valve for proper
aperation. Impproper adjustment of
walve may cause btake to dreg.
G. Wich brake completelv applied, check
that full manifold air pressure is
present .
E. TEET BRAKES DATLY AND BPEFUKE MAJOE OR
CAFACITY LIFTG:
1. always tesr hrakes ar Srarting with
several rredal Ities, ar 21ip brake
against -lotch to assure droy fricticon
sutfaces.
- Feal LIVE £ aESwukFe Full brake paWerl
dutlug ralm or before 11fts regquiring
close (¢ rated Jine puwll.
FOLTA g3z-2 J-2-78
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BRAKE PEDAL AND LATCH INSFECTION ]

fanual Dryum arel Bwing Srakes
J000 Ihru ALY

GENERAL

This folin contgire specilic -nspacticn smnd replacement
Alarrmatin for ine brake pedal and pedal Jateh on mancosiy
comrellad drurn working Lrakes and swing Lrakes

Retas 1 Waimkanance Checklist 2nd Brake Adjusiment
Falios in crane Sarice Manual far inspechon ntarsals and
adwstrmen| precedares,

FALLIMNG LOAD HAZARD!

Brake pedals and lalches for drum
wnrlung brakea and swing brakes must be malnlained
in propsr working order tp epslUte proper brake
application.

Failing to inspeci pedals fnd laiches at regular Inlervals
end replace delective parts can resull in brakes
releasing unexpecladly. Loads can fall and upperworks
can swing wilhou] pohica,

Death or sensus Mjury 1o parsennel can result.
INSFECTION

+ Pedal Travel (Dage 1]

= Tovdh Cleararce (peage 13

« Pedal Latch Wear ipage 2

v Tooth Encggornt (page 2

* Twiath Aoot Wiear pans 2

= Fesdul Pin and Hale Wea jpage 3

¢ Gwing Braky Guide Bar Installaticn {page 2

FALLING LOAD HAZARAD!

M Avoid dealh or sedious injury {0
pers-unnel Perfarm fellowing aleps befors inspacling
brake pedals and lelches:

= Apply swing lack.
+ Land atl lpads 2o lead lines are slack,

= Slop enging.

= Atlach warning tag o #larl controla alerling
peraonnel that crne is being semviged and musi nol

The mspechon Anwms covared in shis o 2ie. be slartad,
]
] -va]
Fenlgl
Padal Traval (Figure 1} Depess Heol JIIII - -
Lnlgck pedal lack, if equipped. M Fedal . -~_f-_d'__‘_':'_a;:-.f3
L -
Mapress Peed Af podal, and pust izl 2o fuliy, Then ﬁd_-'_'_--r,'...‘-*' I:: i Laveer and Racth
raise pedal fully. Pedal Mozl 0w and rize ‘realy wiho o A Pl Fully
any mirching or Irederence with ad&can pads. Dl '\.""-.-".f' !
i btrnmng or Infele-encd oocurs. determing Cause and Lt S x-l '
carrecl problem. Sezhape pecal Ionyue il neceszary (S5 , ' ——_—
Pedat Installation and S-oping instnaclions o0 paye 4 e S —— | [ g
i 10 . N AT .| ||[ L[y r;. }
h /Q -
[TRITI T P
Toath Clearance (Fayguie 1) Trath Rc] Prdal Tongue Mus

Unlock pedars lack, i cqueped.

Deprass ezl of pecal avd puzsh pedal down Fally, E3ch
pedal iedh must clear pedal [21ch. nwunt o cleararce
dio=e no: mater 35 long a8 franlside of pedal 1oncue coes
ncd comag sdjasent pars. Aestape pedal lnngua il ek
coriact pedal 1R1ch (see Pedal Installation and Shaping
ingtrachions an page A in this faliog

2L W aTlzan

CR=ar Lakch i~ M Birnl o

;EHI Contact Olher Pads
Bruky |L“"1':|I
Lavar -
S
== a@_—_ E?
B =
= - ]

FIGURE 1

7-1-93
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Pedal Lalch Wear (Figure 3;
Hold & metal g agans leading edge of pedal laton.

Replacz peclal lakeh il gap betssen -uler and leadirg edge
1S meene ban TG i (2 mim.

Pooar
I ™

kizlsl
Raler

-

15 16" 12 mmy
Pdgmnsan- Wpar

e

Repface proal if:

* Tocth ragd is wor 1 Casting ling in pedal tangue for Pedal
Syl &, Figure 4.

& Tl rogt e wern B lese than 374 im0 (1Y mar) tram o
edge af pedl fenoue lor Pedal Slvle B, Figu-s 4.

—_—

e FIGUAE &
Tooth Engagement [Figure 3!
Check ergagement of each pedal tomh wab padal 1mtch.
Pedal 1eeth must engage oedal laick squarely and have a:
least 316 in. [& mn of engagermert 8 sNewh n Ve A,
Figjure 3,
15 Qkeay ol aogdal fecth angle Teward lakch as shon in View,
B.Fgure 3
Feplace pedal and pedatatzh i any 100ath argles a way drone
l=tzh 25 shgen n View O Digore 3 or il crgogermeri = less
than specified.
WIEW & VIEW B VIEw &
CIHAY Okar LINACC ERTAELE
II i | ' || [ ] Il I| I| II
) | I N | I I I
| : I ., I . || I
= ] | = . ! o
| E i Freddal Toall Syuarely || E I |I |I I E | l
| —'| | Engagar e | Azh | 1 \ 2, I
|| Y i | I"-,lll| . || | :
II |
LA NN VR |
| | \ = |
H --._:r.-_rl'll\/ |I | II II| |
| !
| ,‘W‘ I " | .II 1 !
3276 35 mm| Padsl Teoh &gled Hedal Tan:1 Arqglas
ranETr Tagen Tovaord Latch Aedy hizm Laich
Eve=er=ri
FIGUWARE
. Taln Anod Waom
W '-Il. Y |z S8 NEmpa
W Tp Rl Wom Wi Iram g ol Panl
'.I". P R 5 (AT Iy ".I" "
! 1 IR
Toodh Rogl Wear [Tigu=: 4) II'./I‘/ H%

T f" |
Line | |
| (!
| £TYLE B
| ETYLE A | |
FISURE 4

FOLID 144B-2
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Padal Pin and Hole Wear Fiquie 3)

As pedal pin end nole wesl, side 1 -side play n padal
1nngue wll INCIease

Aeplaga peda and podal pin il lengue hiss ixten rutin either
ol actedr

Aeplace brake lever. if pedal siill rds et 1\GH ol aler
repiacirg pedal and pin

Peulal Tongue flus:
Ful Szreazl Eather Mot

_— | _Przal
Lalrz1 " , Hru
hn—
FIGURE 5
Subu-o- Grde Play
Swing Brake Pedal Guide Bar Inslallelinn (Figure £l
Clrack to osee whalber swing brake pedal guide bar is
‘nzdallad. oot install it
Sadal quice bar preverts iongue af swirk] tegke pedal from
contacting ko raar dnon warking brake lewver.
FALLING LOAD HAZARD!

&l Swing brake padal gulde bar musl be
Installed an 2l cranes wilh manoal swing bieke.
Swning brake pwdal longwe can conlack left or resr drum
brake lever if guide bar is nol installed. This actisn ¢an
cause accidanlal releasa of et or rear drum work|ng
brake allowing load to fall.
Dealh or serious injury o persgnnel can resull.

Quide
B
) Swiny Brar
w Padal 1znrie
Lett o Pear
[ Frake Lavar -—-_._____________
FIGUAE &
Weaw roam Franl o Crane ET;:
https://cranemanuals.corm FOLIO 14464



BRAKE PEDAL INSTALLATION AND SHAPING

haw brake pedals must be hand “fed ab assemby as
descrbed Delow 2ad sFown in Figure 7o enedre priopier
Qperation.

MOTE Raference nombers n Figure 7 corrgspond 1o
Pl Sless,

m} FALLING LOAD HAZARD!

Aysid dealh or serioua injury 19
pmsunnel Perform following ateps balore inslalling
brake pedal:

= Apply Syring lock,

+ Land all lopds =0 bpad lines am slack,

« Slop engine.

= Atlach warning tag to aiar controls alerling
peragnnel thal crang is being serviced and must not
be slarted,

1. rnlaich 2no fully raize pedal b ke repdace,
Z. Aemowe pecal Iranr Srane.

Il pedal baing replaced Fas a weight an Trant o pedal,
remcve waight and weld 1o sarme localisn on new
pecal luse A0S ETONG or =708 elesiraoe)

3 Creck fit o new pedal in brase lever Clevis  podal
miasl ] Treshy

4} Filz ar grind both sides of pedel mountirg lueg B
etiminate any binding hefwesn pedal and lever clavis.

Bl 1 necessarny inglkdl Nal washers bepwesn oedal 2nd
lever clavis t limii pedrl & de play 10128 im0 (3 mim).

<. Fin ngw pectal 1o kuer grgl misla | St pio W raeain,

5. Gheck engaeswarnt of sach pedal icotn with peda lascr
[see Toatn Engagerment specicahons i 1his i iv).

Z heal peda bngue and benc i1 as nepe=care 1o
Fravide specified boolk engagement

Bl Grnel teelh as racessary 52 they angage pedal latzh
sCquarey.

6. Perlerm Pedal Travel Ingpachan a2 1270, Pedal must
IGer and rise [Focly w lbow any Bincing ar interferance
with adjacent parts.

Hegl pedsl ongoe ornd Derd inas necassary o aliminais
any birdming o- interference with edjpcan: parts.

C'o g baen aft tail of rengue — it is needed a3 A guide
10 prevend IDnQue Trarm Hsig Akawe: e plaiw.

7 Repeat step & il longue is bend during zten G, Bending
cngue o alminate nieteerce may atfecl Loolh
B el

3. Parform Toott Ciearance Inspegiion in s fohg Grind
off peral s g enly encugh 1o allow test to claar
pedal laich lsg care — gnneaing oft toe mush ol sKp
leagy weill CALGE pesdal b pevol oo Far Forward, allowing
il iz comlac: adjacent pars

5. Cherzk argrgement of pedal with teake pecal ook, if
EBguipped:

3l Raize pedal fully snd LOCK brgke pedal lack
n| Slowly mress dawn e af pedis, Each footh muost

engage pedal latch withoul oedal binding against
pedal kagk.

=] Therr muzl be FAE-503E in {34 mm] clearanes
bebeeen rond edge of paadal tungue ard pedal lock
ywhen LOCKED.  necessary, file cr grind front edas
Al pedal kngues o propnde Cleargnes

1 3' |'1E"
-4 mm!

FIGLRE ¥

FOLIC 1433.4
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MAMNITOWOC ENGINEERING CO.

A diviipa of The Mantowsne Company, e

Manfgenns, Webcanrir 54373

DRIM CLUTCH HATHTERANCE

ALL HHOELS

GENERAL ITHFORHATION:

The Eolléwing procedure offers 4 syece-
maric mainténance program fap the efficiant
cperetlon of clutchea, Adherence Eo Ehe
following procedutes will aid in the Te-
duction af cowtly dountime,

BOTE &

For aspecific adjudtment procedul+s, speci=
ficarions, etc., refer £o che appeopriate
adjusewant folio or shop manusl,

CAITTON =

LOWER WEIGHT BALL AND LOAD BLOCK TO GROUMD
BEFORE WOERKING OH CLUTCHES OR HARM Ti
FERSUOMNEL MAY BESULI.

A. CHECE, LINKAGE:

1. &ll1 pios should be free and lubricated,

2, Levere, rode, ete,, ghould oot be hant
or distorked,

3. With clutzh operating, ohgerve for
loge moeimy dus o wear. Alws check
fcr ohetyustione or interierence frem
athar componesta,

B, CHECK EAND SHAPE AND LINING CONDITIUN
WITH CLUTCH DIZEMGAGED:

1. Clearanse betwesn olutch bands and

- pulder should be ag stated Ln sdjust-
went folde. There should be no sharp
bendae ar tight pointe.

2, Watch bend epd linkagse memberg =
especially at end connections - for
cracks,

}. Inspect band #nd linings for predence
of greass, ail, or other contaminants.
LE contamination ié preseac find
fource and remedy, Hemove band [or
ingpection and cleaming, Repliace
lining if necessary.

&, Hoke sure lindog is held ticht to
clutch band 1if riveted or bolted,
Haver use woin aod new linlngas on came

band.
HOTE !

Maniteweos "Originel Equipment™ lisfinga are
chosen with #xtresdt cira, Performapce
cents under contrelled condicions are com-
bined wikh years, of fla]ld experience ba-
fore & gpiven formula of lining iz acoepred
for ume,

WARNING 1

Subptitutizm of other llologe which are
claimed ¢o be “just as good" could be a
tisky uwndertaking god could result io a
dropped load,

5, Befote opevatiom, meéchloes parked in a
highly humid climate phould be checked
to make certaino that clutch band linlog
Iv not tusted £ Cche deam, T this
condition I Foumd the ¢luteh living
ahould be removed and throughly cleaged
or replaced, The drum flapze should
alas be rcleaped to vemowe all esigne oF
Tuat,

E. Cheek to malkes certaln clubkch lindng isg
not glared, Tf glering 18 present the
lining should be tepeired or replaced.

! Extra clutch bands ehould ke stored
properly tn avold deamage or the loss
of proper shape.

L. CHECY. AIR COMPOMENTS FGF. FROPER OPEEATION
{WHERE APTLICABLE)

L. Check air lines for abresion, swelling,

or kinkiog, Use soap sude to chegk for
leaks ,

2. Chack for slow or jerky piston rod
mryapent oo cylindel. Check pleton cup
for leakage and propet lubricarion.

J. Chack for poor cluteh relgase, CTheck
liokage and lobricatiovm of air cylin-
der.

2-3-78

PEIM CLUTCH HAINTEMAMCE

FOLIG 935-1
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Manitowmoe Ergineering o,

4, Periodically dipmantle ajy cylinoders
for cleaning and inspectiem,

5. Check control valwee for proper opaca-
tion. Improper adjestwsnt of valve
may ¢aupe clutch to drag.,

&, With clutrh fully applied, check that
Full manifold air presaure 1s predent.

7. Check air copkrocl detent to make cer-
egin if engages complately. Ferfodi-
eally check for wear and propetr lubrl=-
cakion.

A, Make rertain the proper alr cemtrol
valve 15 uwand for ite proper functicm.
Diferent valves are uzed for swiog,
boew, and drums, These valyeas ars ROT
inter-changakle,

D, CHECE CLUTCHES DAILY ANWD BEFGRE MAJOR
OR CAPACITY LIFTS;

1, Alwaye reat clukshes at etart-up with
gaveral trial 1ifes, or elip clutech

againet brake to assuras dry frietion
gurfaces,

CAUTTTIH :

BEGUARTIING ERECTION WACHINES-DO HOT SLIF
A JMSE CIUTCH UWTIL IT WILL PICK A HEATY
LOATI. HBEAT FROM SLIFFIMG CARISES THE DRIM
FLAHGE TD EXFAND TOWARD THE BRAFE BaND.
TEE EXEANSION CMPENSATES FOR A LOOSE
REAKF, SHMILD THE OFERATOR HOLD THE LOAD
SUEFENDED TOR A SHORT TIME, THE DRUM WILL
COOL AND SHRINE AWAY FROM THE BRAFE BAND,
ALLOWING THE LOAD TO FALL.

2. Test 11ft to sswure full clotch power
duriong rain ot before lifre requiring
¢lose to rated lipe pull.

E. CHECK. FOR SYWPIOMS OF MALFIMCTLON WHEH
OPERATING CLIFTCH :

|, %igne off excepsdve lining heating;
ecceniftic drum movement; ar clutah
dragging may be:

4. Dut=of-reund band.

b, Guides et wremg.

€. brum or bearing wesr.

4. Shaft or plllowblock wear,
. Digtorted drum.

I, Seicky cams,
£. Unmatched gset of lipigg,

HOTE :

flutch bande are ammbered apd showld be
lpstalled so the nummbers match between the
settiona. [N} HOT wmix sactions from other
bande.

h. Pressute plates blading om delving
plos.

1. Improper adjustment.

4., Alr eylinder and live end of band
ard located lmcorrectly oo Eplined
vhaft,

2. These sympboms ghould be investigaked
at once to pesare that the cluteh is
in propar cperationg condition.

FOLTD: 935-2

2-31-78
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[hudzige of The Marildease Sompany., e Maadawnn Wacsnan 70

ENGINE COOLING SYSTEME

PURPOSE

This folic degrnbes addrahan of e vngite ceeling
syslemns used on Manpilowszs cranes znd arowdes main-
EEnanne procedures,

HOTE For coo ant capacites, reler 100 1hi Lobresat-an
SEwngde o the Harece Manual For informat on
oertaining to 1he enmine 200 coolan speeehed-
Tiarg vhen B0 P &ngine mana .

QPERATION

Twa types of greding systems are viod on Manitowoo
crangs: lhe bamo diesa’ cashrg =ywsiam (Figure 10 &0n
the 1| deasrat o coghing sysler (Fogure 2)

Basic Diesel Coollng Syslem aon biguoo 1)

1. When the caalant ey perdalureg 3w wale How Lo
M vadieariremthe engine sneld o s minimos By che
closed Lhernostat. This allews the ARJI0E 10 folam
hiated cazart oonl e odrmal ooerating temperaiure
is reacked.

i .
I Rermastal <ansm Crigires Sz Sullel

[oase
|5 E TR
il BECEL* TR

Enig v Coilarnl Irjle)

CLCSED STAT SIGLAMNT FLOAY

TIFEN S AT L0 LARC b m gl F s

a=m Gu-Tann Floa

Flow: et
T The-us4i41
Eload Foia

Figure 1 Qe Biesel Cee ing Syslem

A lowoz A : A
1855 {Rev. 9-17-84) http %#S‘.EE‘ et |'NH3|§?§¥ MS

¢ Wil [he pormal temperatdre = reached, 15 Hhooe-
maelal opans allewing ol Haw liom kg angenes to pass
thrcoy b e ridrigler.

Full Beasralion Conling Systom (s=e FigLre 2)

1. Whea 398 Soclim! [werporalura is ow, conlant o
the zngine ov-pzezes the radmlor core Coolant is
rooted Thrsagh e vert hing (For remcwing air irem the
gyslerny 10 the taa 1an<, and from The lop ek o the
erginr thernglt Eae shont iz T allows the enging 1o
relain hguled ceelert anfil the normal aperating lomp
eralure is rearhed

Z. Wngn the narmal dpcral ng femparalure 15 reacned,
g Lharewostat apans allase ng 1ol flas ego e cogin
13 pass Ihaagh the 2digin

MOTE 'When replacing a vaciaiur. redar Lo Sorvice Bul-
lin E22 Tur -rixrmaton on canegrhng hiom a
basic dirssl avsles fooa foll desyralicn system.

GIUSFRD STAT GLDLART SLOW
Gtanzg po
Wil Lon

Fl%

Ta-.k‘—ll

Ciong =_
I
)
=
E-l.'-l'.l:m'-_||

Tank

Baiic
Lngire Gnalan: Satled

L anl vhatiek
Kaakeld
)

T The sl Haagsie g

e D

laril Gyp-Fyus

ZharLime t=nlanl Furmra

Engqine Linalarl nike
E1%)

DFER STAT COCLAMT Ly

3

e g F Ly
Supply —ng

I =

vocor = Loareatumy F oo

—

Frgurs 2 =al 1735073700 CGd neyg Syslepn

a0 MY MELT. X
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MAINTENANCE
Daily (Stars of Eacy Shilly

1. hespeul e conlingg sysiem o leaky, carredt e
cause frir any I2aks.

Avoid injury Irom ascape of hot Coe-

: lanl from radlator. Do nel remova

pressuri- cap whiia sngine is hot, Alter enging is cool,
praceed a3 tollows:

—Plege a heavy cloth or alher protective covering over
cap.

—Wilhoul pressing down, siowly lurn cap counter-
tlockwiae unlil it slops at salety datenl,

—'i¥eil a faw minuwles lo allow residual pressure {ingdi-
cated by hazing sound} to eacape completely.

—wWhet gll hissing slops, depress cap, turn counter-
cleckwisa, and remare,
2. CThiesu lhe cotdanl eyl
uy Aorpgees the prossore can from e radizins (mee
Figure 3].
by Fill1ae radiatur wilb 2 sololior ol slean, sollwale
aad anli-fragze o zastinhikitar wnt 1 one aolut on
iz up td Tha belem ST g filler nask [appros-
malzly ane inch fram top af radiator if not
gguippoed wiki Tiller neck),

1 Bosurely raeslall Ihe prossure cip.

MOTE Rl bo e Eqdgome Manoal ar te 1zaal E!I'I':'JiHE
distributar “or anti-lreeze and rosl mhibilar
rrecornmnen dalinns.

Fd
!()% ”ﬁ

ol .
-:.iu-';r -|r_|l.'.|

m_*t“ VAR N

-

Fl-mleﬁﬂ_ Zlers Frl

._1&' .

FOLIO 138-2

Monthly
Check the -ension o’ 1he fan and walsr pump beits

1. The ==t tencion forthe Balts ia Lthe lowas] tepsiszn l
which 1ha Brls wall a2 shiadith the 299 ne sunaeng al
maximum speed

Il & Ball sl:pes, Alghten 1§

2. Chook mew buebs Ircgueally durng the fest dayg of
ApEIATION.

A, Toomushtensicnwil sharten the liteofika balls and
bir rygs.

4 Eeep sne belts and sheaves ‘reenf any foreign Date-
rial Tmat may caussa them o slip.

Semignnually [fpring imnd Fall)

1. Inspeot B Theerastal dod the pressore can ‘ar
praper ope<alion. The tharmosiat should opan at
appracimabely 1TS-ERS 250 Thie pressare cRp shaold
open 2t epprodimalely 7 psi Replace gither if de hestee,

2. Im=pect all cooling system hoses. Roeplace vy Fose
thial foels ahnarmally Racd or saft.

7 Tighten All RRRs clamps

L. Imstall tne peoper fan ior the sezson; tho summor fan
blgws our; LTy winlor Fan draws i

MOTE On same Ccdoes 1 lam rast Re oemngeed e
insiall e corract one,. On olhar cranes, the
Blados are adjuziable

5 lean gl did and sther debris froam the cutside of the
radiator cord.

E. Chack Lhiat 1he cedr o 1o [F gure d s open
7. Drain and relill the cochng system
a1 Bemicewn 1he pragaure cap rg He rachalsr.

e1aen [he deainogn 1ne rAadiatar the engine, each
hea’ sxchangor, arc the waler pomps | Fayoee 4

—_—

I'\.
-

—_

1Ol unlil gdl coclant bas drared

el Fiush fhe eeoling swiomal ngodeo (sme Engins
tEnaal 1ﬂrrecsmmendat|-::-n5:|.

#] Instail new cooland flkers ar condilioners, il
ekl

FIClase 5L dms
gl Filtae vadizto dsee DAILY step 2B
]

Eronrely renstall the pressiate cxpanthe radialor.

it Qun the rgine far ahicd 10 rnazes icooland at
marmal cperling 1Smperatoneg
j* Azcheck the coalanl eeol 1see DALY Slep 23
IMPORTANT O WOGN soanss, av siest be bleo
o water pue fSigere 5 ) for neat exchangars, oo
@D OF Wil AT Fep O widee g, WA 2 areaql siream
of caalant aooears, closa plug ar valve,

[,




Aadialar

Clrar wa o ar P g
el e ouizoard cndi

Heat Exchangere

S il Yelyy

1ac
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p—
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Figure 4 Uosianl Craias
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EMNGINE AIR CLEANERS

GENERAL

This Folia providss service instructians far ail-wasned
E0d dry-typr 209 nR 8 CIRANCIE Seogong Uogiee s
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BATTERY MAINTENANCE
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SAFETY INFORMATION

A WARNING

Battery gases are explosive!

Batteries can explode with great violence and spraying of
acid if a spark or flame is brought too near them. The
room or compartment in which batteries are stored must
be ventilated and away from flames or sparks.

Avoid sparks while charging batteries; do not disturb
connection between batteries until charger is OFF.

Another source of explosion lies in the reverse connection of
charging equipment. This hazard is present with all types of
chargers, but particularly in the case of high-rate equipment.
Carefully check the connections before turning the charger
ON.

Improper use of a “booster” battery to start a crane when the
normal battery is inadequate presents a definite explosion
hazard. To minimize this hazard, the following procedure is
suggested:

1. First connect both jumper cables to the battery on the
crane to be started. Do not allow ends of cables to touch.

2. Then connect the positive cable to the positive terminal
of the booster battery.

3. Finally, connect the remaining cable to the frame or
block of the starting vehicle. NEVER connect it to the
grounded terminal of the starting vehicle.

If electrolyte comes in contact with eyes, skin, or clothing, the
area must be immediately flushed with large amounts of
water. Seek first aid if discomfort continues.

© 2002 Manitowoc Cranes, Inc.

CAUSES OF BATTERY FAILURE

Overcharging

Overcharging is the number one cause of battery failure, and
is most often caused by a malfunctioning voltage regulator.

Excessive heat is the result of overcharging. Overheating
causes the plates to warp which can damage separators and
cause a short circuit within a cell. This resultant bubbling and
gassing of the electrolyte can wash the active material from
the plates, reducing the battery’s capacity or causing an
internal short.

Undercharging

Undercharging can cause a type of sulfate to develop on the
plates. The sulfate causes strains in the positive plates which
results in plate buckling. Buckled plates can pinch the
separators and cause a short circuit. An undercharged
battery is not only unable to deliver power, but may freeze
(see Table 1).

Table 1
Battery Freeze Points

State of Charge SGprZS/iiT; OI;reeze POIrltC
100% 1.26 70 e

75% 1.23 39 28

50% 1.20 16 26

25% 1.17 2 19
DISCHARGED 1.11 +17 8

The sulfate condition can eventually be converted to metallic
lead which can short the positive and negative plates. These
small shorts can cause low cell voltage when the battery is
charged.

Rev. 04-08-2002
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BATTERY MAINTENANCE

Lack of Water

The plates must be completely covered. If the plates are
exposed, the resultant high acid concentration will char and
disintegrate the separators. The plates cannot take a full
charge if not completely covered by electrolyte.

Hold-Downs

Loose hold-downs will allow the battery to vibrate in the

holder. This can cause cracks or wear in the container and
cause acid to leak. Leaking acid corrodes terminals and
cable resulting in high resistance battery connections. This
weakens the power of the battery. Overtightened hold-downs
can distort or crack the container resulting in the same
problem.

Overloads

Avoid prolonged cranking or the addition of extra electric
devices which will drain the battery and may cause excessive
heat.

MULTIPLE BATTERY SYSTEM

Multiple battery systems are connected either in series or in
parallel. Always refer to your wiring diagram for correct
connection.

IMPORTANT: Installing batteries with reversed electrical
connections will not only damage batteries
but also cranes electrical system, voltage

regulator, and/or alternator.

MAINTENANCE
Weekly — Check Electrolyte Level

1. Clean the top of the battery before removing the vent
caps. Keep foreign material out.

2. Distilled water should be used. Drinking water is,
however, satisfactory. Water with a high mineral content
(well, creek, pond) must not be used.

3. Never overfill the cells. Overfilling will cause electrolyte
to pump out, and corrosion damage will result.

Any spills on painted or metal surfaces must be
immediately cleaned and acid neutralized with baking
soda or ammonia.

4. Look for heavy deposits of black lead like mineral on the
bottom of the vent caps. This indicates that active
material is being shed (a result of overcharging).

An excessive amount of water consumption also
indicates overcharging.

5. Sulfuric acid must never be added to a cell unless it is
known that acid has been spilled out or otherwise lost —
consult your battery dealer for instructions.

Every 2 Months — Test Batteries

NOTE: Before testing a battery: determine that the
alternator is putting out current, that the current is
flowing to the battery, and that the voltage delivered

is within acceptable limits.

Hydrometer Test

1. The electrolyte level in each cell must be at its proper
height to get reliable readings.

2. Readings should not be taken immediately after water is
added. The solution must be thoroughly mixed by
charging.

3. Likewise, readings should not be taken after a battery
has been discharged at a high rate, such as cranking.

4. When reading a hydrometer, hold the barrel vertical with
the float freely suspended.

5. Draw the electrolyte in and out several times to bring the
float temperature to that of the electrolyte.

6. Take the reading across the bottom of the liquid level,
disregard curvature of the liquid.

7. Readings must be temperature corrected. Subtract
0.004 from the reading for each 10° below 80°F. Add
0.004 for each 10° above 80°F.

NOTE: Itis the electrolyte temperature which is important,

not air temperature.

8. Refer to Table 2 to interpret the readings.

Table 2
Hydrometer Readings

Temperature corrected hydrometer readings may be
interpreted as follows:

Hydromgtpe.rgséding — % Charge
1.260-1.280 = 100%
1.230-1.250 = 75%
1.200-1.220 = 50%
1.170-1.190 = 25%
1.140-1.160 = Very little useful capacity
1.110-1.160 = Discharged

If any two cells show more than 50 points (0.050 SP. GR.)
variation, try to recharge the battery. If the variation
persists, the battery should be replaced

NOTE: For more specific hydrometer test information, refer

to the instructions provided with your hydrometer.

Folio 972-2
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BATTERY MAINTENANCE

Open-Circuit Voltage Test

A sensitive voltmeter can be used to determine a battery’s
state-of-charge as depicted in Table 3.

The open circuit test is not as reliable in determining a
battery’s condition as the hydrometer test. This test is
acceptable for stored batteries, but not ones in use.

This test must not be performed on batteries being charge or
delivering power; charging causes an increase in voltage
which may persist for an extended period.

Table 3
Open Circuit Cell Voltage

Approx. Open
% Charge Specific Gravity Circuit Cell
Voltage
100 1.260 2.10
75 1.230 2.07
50 1.200 2.04
25 1.170 2.01
Discharged 1.110 1.95
NOTE: Detailed test information is provided by the meter

manufacturer.

High Resistance Test

A voltage drop (while cranking) of more than 0.2 volts
between the starting motor cable and ground can result in
hard starting regardless of a battery’s condition. The voltage
drop can be caused by a poor contact between the cable
terminal and ground or between the clamp terminal and the
battery post. Poor start-switch contacts and frayed, corroded
or broken cables can also be the cause.

Quarterly

1. Thoroughly clean the batteries and the holder with
baking soda.

2. If provided, make sure the drain holes are open in the
holder. If water collects in the holder, drill drain holes.

3. Clean the posts and terminals. The posts can be tightly
coated with grease to prevent corrosion.

4. Make sure the hold-downs are in good condition; replace
faulty parts.

5. Replace frayed, broken or corroded cables.

6. Replace the batteries if their containers are cracked or
worn to the point they leak.

7. Ensure good contact (tight) between the clamp terminals
and battery posts.

Make sure the hold-downs are tight enough to prevent
battery movement but not so tight to cause distortion.

CHARGING

If at all possible, the battery should be at room temperature
when recharging. Before a battery is recharged, it must be
thoroughly cleaned.Take care not to allow dirt to enter the
cells.

A battery should be recharged in the way it was discharged.
If it was discharged over a long period of time, it should be
recharged slowly at 6 to 10 amps for up to 10 hours. A rule-
of-thumb value for a slow rate is a current equal to about
one-half the number of plates per cell in the battery. A battery
with 13 plates per cell, should, therefore be charged at 7
amps.

If a battery was discharged rapidly (cranking until dead), it
can be recharged on a fast charger with an output of up to 40
amps for a maximum of 2 hours. If the electrolyte
temperature reaches 125°F or if it gases violently, the
charging current must be reduced or halted to avoid battery
damage.

For optimum charging results, adhere to the charger
manufacturer’s instructions.

STORAGE

When the machine is left idle for prolonged periods, it should
be run periodically to charge the batteries.

When storing a battery, make sure it is at least 75% charged
to prevent the possibility of freezing.

Follow your battery dealer’s recommendations.

Folio 972-3
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SYSTEM QOPERATION |5e= Figare 31
Controlled Conyerters
CHARGE PAEESUURE

MOTE The Toll2awmg coscaphan ol npersbon i for
rranes wilh by converlars Cperal or for srgpnes
il - sbs walh Qns srvinkar s idennic el
Changer pumn L draws ool fram tank () throuck sustior
screer (3), Tae ol Tlrws througbopoesy (17 a0 Blten (4]
andd enlers end plala g6 at e2ch corverier. Tha oil ills
rha canearbars, Howre ol Thie hop of raca bl hoe ousine
18 and returns to oil tank (21 threugh ar d ce Tileis 081,
Cnilice filars {78 sered e en oo posss: hilter ai- refurpec
1ol Bank 127, e2nd a0 fror the sy slem andd BRIp mam-
181N LT prissure
Depending ancamng spodsd, sharg e peessura will rangs
Farwesn 49-650 o2 Wasimum sharge pressoee is oomnoc
By w el el walve vv chacd s poump (11 Brasanie 5 shawn
<N A gadge inthe opearator's cab and oo some cranes al
L czonie b

LN G

Tag rtzenal pumpone act or of eacn convartsr Causes
il 1 flewr aul gach yow Foasnen o8] and Saclk 1Lriine
Nogsmg (3] The ol Lhen Slzws threegh the heal
E_x_l;;h:_1.".r__:|-'_':r:_: e Fas ooogleg and r2taras ca cach and
Flens ioh.

Thatzmiparalure o 1he corwa-ier oil aoll raac belese
160 -523% 1 A temperalins Qanon for aach convortcr is
mounted inthe ooty caoand ar s el arlhe
CAameen@rs

Tapn alura svatches % are wirec 1o a buzzar anc re:d
light e Lz wperalors cin Tha seatsbeg wall Sloas and

FOLIC 941-2

Eha: B s andrebanhbe Legame ol wehsn the conyestar
all iemperaiurs riges 10 20" F

Stopandinie il canvarter il lempera-

bure rises 1o 2V0°F or damage will
resull. Carrecl cause lor overhealing bedore continulng
wilh aptralion,

WOTE 715 Aasmal far te hht e Bofrar e come onfoe
g few smzouands when starling o slepping e
caganc il thiey slorie baen o veaso prrpenr al
Crasbsur is reds sy

Hon-Conlrolled Corverters

CHAHGE FRESYSIKE

Laclh 2hacgs pamga 1 Araews fozonl eso 1he usl 1ank

thrauyh sccimenl bowl v (10 The Juel ail 1 owe

Thiough mAipEs 1 yand i ters (3 and enlers snd plats (o

Al Chsh g Zmedrody The Spdlh ool s e oo s, 1w

odi the 12F of sacn furkine noas g 4683, and rearns 16

e Fae” Fank theeonh aodez g Bllors (7]

Greilca e s T e e e LS pur 295e: e 2ol relurnes)
ko ke fael tank, venl air from 1n= system. and help
MR RnargE presaare

Cepeading or engine sosad, charge pressure will rangs
bz £3-F0 R RIS0T LM COANG R Prassios s limikae
by = reiz® valye r charge peap (o, Fressd-e is sl-own
ACgALG S i ThE SReraltr & S0 a0 O Soml cranng a
1the converlzr.

COCL MG

The cooling svelen for non-cantrellsd coverlers ouer-
ates lgnheilly o the ~o2ing Sysiem o mpadeedled
U LT 5

ALY
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Ciharea Fronnn s b
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MAINTENANCE CHECKS

= Gantruled cunvartaers only

=1 Mee costroiled canvsrters only
® Pl fepo el g,

Cralty

Chesh ol leels gt o Lebrizalion Guida for cil czpac-
tes: raler b Bulietin 152 for approwsd ci =)0

1 Curven e il lirk d petick at operating fempera-
ure.

* Jput housing dipstick.

t1 Inpu: hcasing dipatick or geeass Biltean [
Eqhipad].

HOTE The nput beanng {00 aasl padastion -
vanlrellee vowerlars isgreasec. Theingul L=a-
inc lar preson! avsdnghen fov-canleoel e con
virless eperales il ardadipsbickis proviced.

* ek sydles o lou<s (ughean loose coqnesTions af
realace ladlty oafs 35 nacSEEary.

Tt Creck engire clutch ad Lstmend (rafer to nsirnenn
plata rn corerrier b s,

Weekly

7t CZlean convest=r acilos hlkars

=t Clean crarge purmp snclimean: 1 has
Manthly

- Clean convortar orilice “ltars.

& Chpck t1al crarge aump bells ana pu leys are light
angd ripk by

MOTE Sore chasge awmps arg direcl driven By the
snginz #ad have na bels

* Tignian ah B0lis and selsrrews.

FOLIG 941-4

Quaelarly

oD o relill o ail systen.

®UrAan ar g hillors

P Gilgaa sedomea aond lilers

1 Clean s.actinn soreee Drede il zanlsl,

v Saeplags ronveirle sl dllers

= Crar and relill convaitsr aalpul haesmg

= Drainand rafill Canvartaonpot hzozegp ol eaguiped]
TG heck convartor Sontrol adjustmeet

T abricutg oosidicner siv oylinners soth 3o 3 oedgesool
engine il daba an G noereect g ire logetoil rez
tyhrdor, Chech cenverlas conlrel aystem 150 10082 or
WSrn oarie.

= Chechk comwarler Dasibaner areacs (o weear g0

pecacsee s clearancy O varancsshauld not excesc {1104

incn

HOTE Cranws marciaciered Lefoce Laly 1377 gl nct
have e Bushomg s L e bermen gpina. Haw-
aver Lhey gan be updatec; sae “lrsklng Hun-
qon CMin Boaalings “inoches Folio

When Requlred

t Iretall positioner iranmon Luskings.

1 Ov=hadl coqwerler posilinnsr,

t Ir=tall converizr sprocket.

v Adjust convsrter oil i TReralura saesk,

R THLTS P10 Y




MAINTENANCE PROCEDURES
Checking Converter QH Tank Level (sng hggarng

Wit tha sorwes=2r 21 al e gpedabmng =npesalore
(Enelesren 13D 225 dugrows] i s org rerurining. ko
ithe handle on the dipstick coume clackwise o fras the
dipaowzk Homoees e J et ck oanel ek Joe 2al reael
The oil must Be Beiwess the 415 and L3W marks
stampad o IPe chpghis,

4]

IF s mio om Below A T O0A S1ark, ane aaposad Al
Hauylhe e dipelick cpenitg Besuon e digstick o i

134 and tuin he hande G oCkwiss i bighs=n tha din-
g

Shic ko The Lank ope

Figura d L} 1 I'nae Jemsics

Chacking Inpul Housing Ol Leweal (58 1 g &)

Coaes the el leeel aitzr tho macheey has Boen stappes
for 16 00 15 mowes o allews Eoor anl Te drain d=awn.
Heerngewe thes cheag ik, Ly il pooosl e e bieens 1z FULL
armd LOW marks, o tho o 5 oalcw 202 1w mark, ado
AppraeEd ol Ja EnE s sy hes s sk |_‘:-|_‘:-|-_:"|i||-j

Figure G Inpul --2asias izske -

Checking Qutpul Hausing O Level (528 St 2 5
Chzckbne ald lseal @e s the ma s neyg Rag beeoe ol

for 10 [ "6

I owe FIe s ek

einpiees B Al o the oil (o drdmn cooen
e cil muos! o e besen (e U

1hl

anc LW marks. I° she oil » balow tae LOY mork, add

ETHHBE: BE

< 1
™ Fii.- .“1r|',-'\-r \t !q
L

mery

Ol
(IR

[ S —— S L

ro ke g theouda the Til aperang.

A

Figuye S Gl = ps  q L LeT G
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Cleanlng Qrilice Fillers 2= Ficlar2 7
1. 8TOP angina|s).

3. Cluse the skt all valee aetwasn taz orifice f ller and
1the batzam ol 1he ci lank {sontralied conveerle crly).

d. Rzrowve tae diler azszielay Ironn hd 2ok gl rang
iha filler LA D rers patkwnge

d. Loasen the dige aagemlzle oo nct msasscmbled aeal
soak il i so e,

S Gl I eal Eagsage Balas o the Blle cags,

Sl 1tk

“mn =l

mape
Sk

Fanminere e
Hale R

" TF e
Fasaings sk

conyetle
Fl< amitig

-t ——

Mcn Conlrolled Gonycrcrs

Fagure 5o Zofws Tl

https://cranemanuals.com

E I:Ir':.-' Elaz S bor cagsss wilh gorppressead gir, Thon |I!_;lh|:|:"'l":
th= blter discsiaih=fitar can Os notoear lighten disss:
"||'u__;|_=| '_n__;h'_ iy Lrigun

OO Frar Qectines n P Ak wecthoa senal owers

A [trmstal tos Allar assemlbe aned gped the shol-off
vadva oo theai lank,

IMPORTANT Cieoring of onfioe g osidive Bites
gxlremely ympartanl Drfca fiirar 50r5¥Cs fhrco our-
PIOEOE A OOy A SO0 T i BFTanss G dEeree g o
PETE, O RETDE AT ) Y ETENT CHETGE Jressure O Credl-
G ER CESEETRE AT VRS S e Sysiant,
Cleaning Chavge Pump Sadlment Filler (528 §foaore 3

1 Loosen IFe clamp nut and swang He slamp b oo
SINE.

T Femaee tha sedimen! S, Be sl mek e ese The
kel
G Rerigey cae ik assemEly lrom 1he head.

4. Soas b dise aszembly anc seAineal Dol o ciean
salsani.

oo 3 ow the sedimeant hawl angd diss assombly ¢ oean and
ey will o e ai-

Goanaenbog the Jhsg atsarmbly bo the nead fincer t chi.

otk Al e gasker s oo place 2rd cginszll the
scaimont Baw ; lightan the Clamp nat.

- Gezae I
Aol ¢

Hedrerl
[ENTH

Frgure B Zarge Formpe Sod marl dawl wns 1o ler

L e TRIRCT
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Checx|ng Chiarge Fump Belts swe Figure S

Ferphe charge pumnd bzl ligl-Leaoagh 5o tnoy dooros
el A b 0 1has slips could be e cRLse “ar Ieee gl
Flassule.

1 The Bessienson (a0 A W-Lelb g 10 omosh teesisn ot
whicE 1he Bel wall el Shp unoe- 1he ighest 10240
ol nor,

¢ Tadmuihk lension skortans bell anc heanng bl

G sk b Lengon of o rew ba b ireguantly.

4 Kanp che e b ond pulley dree of Fargign matarial

b IFEPE el Sl e il

ir- I Mighicn S ;
-—— Chargc Pump =———— |y~
L H 1
Loniralled Connerhars man: Comdralled Eoauarlarg

Fiqure 4 Sa20 30 Forir =i

Draining and Refilling Convarler Oil System

MOTE “or-contro’led copeeebers DD MOT recairs the
o 1o be changed. Keemng 11e AlEEes nlgaas all
thab v s T 1he Syesieng

oOpe e deaevealeg aleael S bone Fesiny (Figa e
aLy
2. Jpanlhe drdin valve al each hes: =annzroarn |Figu-s
161

Lol , N
Fl=nainng :
larr Ton diowe Ingal

T Faosing

LCx hamaer

= o a1 _lf aprs

L =
Cill &r Zna

h‘ I Flznk
i

Figure 10 2 2ree berinnd Heal Fach g Pome W sah

P ]
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3. Clc=e the shes-off yalve for the charge pump suction

ling & the ol lAnk (Fionrs 1 2Isaorrech the suchan

lime o ke goargs ouma and So-dibe ine o codames,

Then open the shat-cdi valec 10 drain the mil tank.

4. f equipped ooenihe bleedesive s crrear the migh-

il el in ERe syS1en JFues 12110 venl IRk Systam 250

itwil complatzly cramr,

MNOTE Belare ref Hing Lhe Systern with ooear approved
oil, alepan Bz suchizan srresr 1 the cil land, ¢ ean
bevs by Dl aond e lges Lhe coneerler anl
FAlbers.

5. Clux=g the Jdrain walve al ach ba-bine Foozing and a1
each n=al rxclanger.

. Reconnect the Sharge pomp succian hne 16 the
Clane g,

7. Dhacornest o GF B 20 ohing Reades ez B 120 0l
aach canverler (Figure 12y and lill esch convarer hous-
ing thraghn che naze Whar 2l sppeacs at the eed
vilwe ar when lbe housings ars Tull, secarely recornec
ih= heen ta nEch conearts

d. Fill tae ci tank to the HIGH mark rn ihe dipselick

8. Openall shut-olf valves ai tha o |l tank Toen stan the
EL TR A el roen Ak e spesedd S eal La o e a0
needed 1o completely lillthe systeT.,

1M AsthesysieTis 2eing Hlled witnth= =g rerunning,
glipdly opar The hil=an efles [Figern U8 10 rlcase any
frappud mir Then cluss the aleen gzlve,

11 Chock she sesiem for lcaks and proper charge pro:
sure [4%-h5 pii).

i N R

Braed Walve al Convertur

Frojume 92 E ued waloes

C-- ¥
E Hanr 11
b [ 1A |
Cecaa-3or

Faalea 14 10 1 AP,

Frgura 13 =son et =l Foassidn g

RN PETNTOYI )
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Cleaning Suclion Seeeet (See L ypns 1d)

1. Diszonnest 1A= ShAarde pemp s0enon s oot hgoo |
1ak

2. Femnaes e pepen g ol Seree 'roe= kg tank,

AOWasT e aSeEen i gdleant ancd v s 0l sl
biales, wer brepks molbe screcn Aeplace tif necessacy.

d Herg sl he soreen arad Gios lilung inle the cit tank.
IMPEHTA."T I ooas! bt [k |;|'|.'r|ny [T L]

Ll ol sustian sorge . Al conmszions 200 hniegs sl

he Hahl oinace e, dir e D susi el ool coves s o ol

Swflece UOLSN G GO e nrlors 1o orerReat,
g Aeotre ezl b saction bew 1o thiz ci tank.,

- —_——
e _.-." N (I
§Charae | Zuxhr_— .
H Fon H LSRN
Sl Tank 15 upsmn Sipu
i —_ = .
i E‘ g
SR U H]
I | L

[ IFPYT
I Sras -

Figwre 10 Syl o 2zr2cr nnsde ae lers
Covarw Ih By pass
B coo
T Caske

—_

S LN ar
Filiur
T G idue

Replacing Converter Ol Flller (252 Figia 15
Pl Typens oF 23-niorcran 1j bers are gsad:

Coarlelye Ty Fupluzamem Elemenl

FPuralatar M. E5E151-0
Fram ™o FIEFL

Spin-or Type — Lapiacmeant
s Mo 1A8B0E3
Lanfle o N5 F-30-55

CAATRIDGE FI_TES

1 Aumayw tnz plug ana drain the filer hrnging.

2 Pkt cover down ang remaes e ClAnp;: 1.
Fhees sl B d Shgen samng lension on ke cover,

HoFremaea 1he voeer e dmoiaed o g emaon and the
caver gashel,

2 Ghoan the ho ang and cas<e; sutians.
3 Imsbal Thae recay clemsnt e IFa hoosing.

B LubniZale 1Mo noew gover gasksl w b clazr il 304
assemble i 1o the hauaiayg

7T Gare'aly place the cever or 1o af 1l e elsmeart

2, Fress duwn an Lbe Sover ann seChrsy as1:l 1ne
clamp nns.

9. [nail and assasely hghles e shaan r;lll_J-'__5|
10 Check “ar lzaks a't= slanl pa
SPIM OMF._TER

T scrnew e liller f-om ez fAller nead and giscardihz
filer.

Z. Zlean th= gazk=: caniast arsa o the headl

5. Labriczte tha gaskas oun b e Diter walls clezn il

A. Turmtnz new S lker anto the Pesd: L9 the fiter ans
aquarter e b albae alber e gag«er eonlaobs res hogd

bohesk lar leasn aflor slat g

Cartridge Flitar

EpIn. i=n Filler

Figurs T3 Coarcurjur ez

IR TIEENT )]
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Craining and Relilling Owlpul Howsing (ysos Figure 1687

2 soene coanerters, 1ha anlpad haoso; bearing ig
gizhar gr2asad o becaled oy i frem the coain case
When the coetpoal bearing is loBricazad oy eitbe 21 Liese
rm<&thads, 1he cutput Felsing @A ol haee a i l7erea-
thErASipaancE S0 drams piilve

1. Open tae diar «alae al cach outpos nouasing.

2. Wiken tne ol oas camplensly Aoaingd slcsaihe Arann
valves a1 i vach culpot Bowsirg willh & peproeed Sl Le
Lhe FULL mark on 1he dipshick

Craining and Aefilling Inpul Houging (See Figurs 8
i bhe dra povelve at each impad adsing,
Zowhen lhe pil as sovplelety drainad clasoche d-ain
wilege and roelill each iapul Focsiy with approved silia
itha FLL T mark e b dpst ok,

LSTRTEAN ]
Hoosrs I irpa
A : Hoang

" R laran

Flgura 16 {30l v ol 0: 0 Hu zoe ) Loans

Adjusling Contralled Convarar Condralz
AIE CONTROL AC_USTREMT sre Figuea 14

MOTE 1; Oosorie ngchines, 3 hvdiadl & cyhindar s alsn
ronrected 1o o bagl arm dd) Hemedgwd [y pin
s Lk kydiaglic oylinasr -oo-pad Lefare
adjJaargthe senearten pestoe e Al adjusl-
iy e caswerer paseioncr. ad Cstthe by drar.-
e cylinder sad-and baalign raalb ke poe bele
we conlat s jey, Then inszall e gin

2 Slepsses gilungs given in Air Control

Adjgsimant eleps & and H ot haachos; 0
Ay e selling miosl be approved oy Mani-
towos Enginesring So.

1. Fumows Pin (1], pin 14, 1f 2340 pped] and speings (7

7 Lawsau tbe jam ruts on slcpscoows 13 oawl 3] and of
2qpped 13 and 1.

2. Back =ul ail af e sbonseg sz anlil sy e [Tushowiliy
The e al Thee Bracsels

. Chaek the positor cof canlesd sem (41 an Zoenmial shall
1150 35 Lol

Al Fnegnt-alshall (32 e g CLCSEZ iner-
nal limit and thea by OFFR O ntaral et

i1

Obscree tha mavormznt o caonlial a4 gannn
sten 23 manhial armeddt moes! nel his e ger and of
i bruskel g shownin ¥ &w A Figuis 15 Cleac-
2 2 bwaen e ede ol e rockelad control

ar-" id) shanld ha aaamenmataly pepual 8t ioe lully
TERnel Argocoosed lim s

I 1he ez mgesrmal Sl contral arm 4] is not
shlained. legsen selzarews 1B and =L sk cant e
arm Ay Tow The nescoled mayeimenl Than
guzarchy hzhlon scizcraws (6|

5 Mg gntrin @on 4L CLOCKWISE by hand 0o nos
Foce) bothe fully SLCSED intesaal vl ancd gkl Tl
linz up Ihs centerl veal e gasnianor wilk the candar ol
thazx e Dol o condral armoda),

o1

G Apasl slagyere (2] undilit jusT coniacta coalng aom
(7. Than lurn stopaarey 1IN an sochihomal 34 Lurn 03
flatzy Lok the slepscyew with Lthe ja— not.

doklave cortra zem 14y COUONTERCLOZHWILE by
hanel (oo wallarsal 1o the fully DREM moernal et and
hald. Then ane wvp bhe senlecira 2] e oot L oner il
e zinber Gl Lhy i wlein contra am 4.

A AALIR RtopRan e O3] well il st contacts sonteal armr
141, Thermiurn stopscraw ) IN AR aacihzng 410003
Tlats.j. Lazk the siepsoroe walin 11 j;_*_rn nui.

9 Mowe control =i s B0 he holly GLOSED positicn

gl slopssrow |2

1 anpsbe2d-ord (51 unlilthe rod-end pinme lines o

wilh lbe o0 helz in cantral arr 2] ancl mslall o 01!

MOTE Hroc enc (51 = slokon. adpest Therosd e g0 Lhe
rod af 1he s 01 hines wpyowath lke holz © cantrol
arrn 47 wad mstall pen () Ve andd ol 1E S|
shenld holtly camigs! the pon,

IMPORTAMNT ot rpoen LAt M o cantes 5om

O Ced- e uness absalotely pecessanye ThEN rean 1o a

magimerm of 750 ineh By meeest B0 owet g oyergienam

Ao ol Gleargnoe,

11 AtEthis peinl atps! the unug cortro, if equippRed

PSR AL GOIRTINL ADGUSTREMNT fsee Figure 17

MWOTE vhen eqnippad wih Ihe engooal sorieal, 1the ais
cortialto e ront conveni=e B e 2000y
acjusted befgre starbirg lhe manoal zentro
avpuzhngrel,

1 Remded pin (1 sprmge (71, 2ne pin |3

DoLnzeon EAg i nuts pn s12EsCrows (9 aad 10 ann

Rack o IPe s1opszaws Lt Py are Aot will Lhe

irscie o1 Ll Drdghoat

A 50Ar aleteer oo eosd 1y alf condral as-— (18

A, Cleck e posbee ol gonlrel arr (02 an cantigl
Grall 213 a5 ol ows:

df Turncentro =k alt o 1miiathe tul @ SoO=EDdnler -
na leeait ard Theo g luky O2EN imlamat livl

i

Arsereaihiomgeemantol cortosar =70 2 during
slepda; control acm | ) mosbockFil eilbarend al
tha hrache: asshawninvisw B Funrg -7 Jloar-
unie between the radge of thie Krsckelzrd contel
arm 1121 ghould b approrimarcly nogusl of ke
M dly ppanes ana clegad Heals

H L proper mave en: =F coavagl arm 0125 is nict
obtsined Inmson selzerews P11 aqd ol Lo
ezl apm U127 ler the praasihe: wavemeart. Then
sEcdrely lnhlen Lelscrees s 1141,

e

R H R PR Y]]
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s Rdcwe contralarm i) gganr sl siopseisa (21 a0 hild
_er gantesd acon $1ES will maws also,

G Turnsaapscees 19 INonkilh ik jusl cortacl: conleslam
[127. Then lock spepscigw (O] wath 18 (477 nut.

-

7o Move coelral 30 (4] agamnst stonsoret (51, Lower
canteal 5em o121 will move alsa

&, Turn sopscrew (101 1R unbil b st coatacts conirel
arm (1Y) Then ock stopsares 100 wilk Ing o mue
SoMrcr canmtral arm 2 agaenst shopeacres [9)

11 WAt coqtral ares (4 an 131 aoginst stopscrew 12
arwd 8y and 1ha manual contral lvor oo anparalor 5 cabs
all1ha way fasward hne ap e adltorm end al $hoied
PEd-=rd (11wl Lthe pin holeintas caniratan " 2hand

incstal gin (6}

11 Koescontil gaems rd 500 12 team the Tuliy CLGSED
n Ihe fully SPEN pasitian:, Shecs lbal both conleel
arrms [4 jad 12] eontact thammue sicpecraws [2 and
Q) anc the maxomurn 27apesraws OF anrd 100 8l the sams
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safely disassemble cylinder, adhere
In slzps thatl 1ollow.

FEEMCYAL (sc0 Figura © f)

1 Discwnnest the ar linz feeen e pesmroner
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TROUBLESHOOTING

PROBLE M PROBABLE CALISE SUGGESTED SOLUTHIMNS
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dulrare o perlermance impeiced
2. Pogr Perlarmanee . Aor i o systam 1 Bleed svulon Be o surg ardci in arfwee dller iz open.
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TROUBLESHOOTING

PROBLEM

PROBABLE CAUSE

SIMGGESTED SOLUTIOMNS

& Excessive Pressure 1 C ogoed arifice filter,
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imsra~enl pansl
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REPAIR POLICY FOR VICON® CONTROLLED CONVERTERS

| he Manilawos Engaeering Co 00N conraled coneedter
@ piesiEian manufachered composnt and ks geoDer el Service
suppar & vilal 1o satisfactery nacmine pevormancs.

TAANILC O Mmainbing an ingeasiry exc Qsive cunirolled corveriar
SewvH e /gaihange program which allows cusiomears L reluim
urats fin regal o sapnca repaan 10 ke exchangad lor & lolky re
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ach orqua cenverrir
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10w e Ll

Plan A - WARRANTY

121 towios Engeneanng Co. hersanaer reterred 1o a5 Company)
warants Gk soeweder rerianulagred by e Conssany and
il= rebuild stadinons Ic be Iee rom defacis i maleerials seed
workmanship uder nommat wse and sapace, {or 3 parnod of 12
mzang IrHn chake of cngmal delwery lor neachines dong cane
duly and & rrigadls e o oty machine operabons

ooy will rear oF raplace al ik ogaon, FORE gegin poind
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Thes warraneye shiill niek apply boo 1 heerial wear and Jear 2
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Indirest o eunsatpe e rlamages Wall ngkin any sesnl Sxcesd
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curveerter This charge will el excecd e cast ol 054
o 3 rew convaner

In adihe w10 oo Mpawnwoc, Wisoonsmn kiciong serice cenes,
we have atded Comeerer overszul CANIETE b provile eelech i
Guslemier senace sunoorl i b Iclewing areas

Coagkal Eqapmen| Go . Inc,
i_auisianat

P Bow 716

Hiarwtzy, LA TX39-07 16

FPhone 504 -394 7 HH)

Shippng Addrags;

A6 Enginess & Road

Pl e Chasse | o vO0A7-1111

A miboe LUK Linemied
s dames Wil Fosal
Fetlarnpaion WS S0
ENGLAMD

Fhone BM-aEi- 444

Laang nbeer aniangl (RAEECC ELC
FO. Bo Sl

rna Sulman, Bahian
AREABINN (GLLF

Fleam- 37).T2RT7ET

Loastal Equipresn (Salgapore!
Frvale Lirmiegd

2 D Acad, Singaporg 2062

RE :'LIELIC OF SiMGARDRE

Frong & -HE -7 150

diasipn oF TRe Waidwoo Sompgte, fec Mamiosss Bsoaonsn 54220

https://cranemanuals.com



https://cranemanuals.com



-

1
A odpagica of The Matilocos Sompasy, e

MANITOWOUC ENGINEERING CO .

Aot i, T e rnsin 242010
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ALT MCDELE

TEAHEMISSION CASE LURRLLCATION SYSZTEM
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DEIVE Ciald

BOOPL HOIST & SWING FUMP LUBIR ARG

GEARLNG LUREICATORS

FIGHRE (ML

FUZPOSE:

he zurpose of chis Enlio is rto ofler
generel 1nfovymafion on chn operation of
the tramsmisgion casre lebricetion svetem,
and ro give apecdEic informat oo on main-
Cenanee and trouble shooting procedares
percafning Lo the transemizeion case lub-
ticabden sysbom.

NOTE

Far .ubrication informetion rafer ko the
ubrication iclio in your setrvice maunual.
ur seecilic Lransmizgion cese lubriea-
Cine piping reler to wour Pares Rook.
L1luzcratiors w2ed in che poomation por-
tionm of thizs fall: are typi;HI:_—EEtual
pipiny, will vary from model to nndel,

OFERATLOA

Ao TRANSMTSSTION LUBRTIGAT IV HYSTEA

Lo Flele is ddrawm Fream e Trans—

Er17/78

PGS FRHHBARHHHHG 6 4R
LlLa Y

CIEAKE, CABE LUBE 54T,

migsicn case, gnes Thoough A best
axchanger [1f an eguipped), end
entacz tha circalaciog pump.

2. Fluid swits Ifzom che punp, foos
Ihircugs a filser =ad a Eloar meter
piaupe wed enmbers 2 manifold.

1. Fram the magifald rluid iz forced
Eheowglh wvrifices Lo lobricAte con-—
varcetr hearings (snd nay lubricate
alhet hearings as seovm in Figure
el and Eheowgh drive chein Loh-
ticators.

4. Tlwid then teturms ta the ETans=
mik%sicT fage EUTH.

B. FLA%W METEW ALARM FUNCTTOR (FIGURES ONE

K THOY

1. Thaee function of the Flow mezler
alarm is to warn the oferatur by
mézang of ap audible alarm and lighc
in the operateor’s cab, that the

CLONTLANEDR QN NEXT PAGE}
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Mannwowee Erpincermmg Oo.

e ssirar sl ot il i

HyH—
Lo bas lossr Fooosr. Thisw = arp is
2leey 1Tl inf rhe canwE=ror &onl—
g sysraa. Ciar Falio 941 Joo

Eurther Lafasmations.

RITE

Winan stavtine the sneins, che alzrm may
snund Fer a few s=zconds unzil proper en-
einme oill pressure tas Decn sesched, 2L
may alsc sound iar a Ivw gecoands when
slwpping the machine.

CAUTION
Wy AT DLSCAEDT WLRES FRO FLul MaTER
ALk, TAE ALaBM 15 ARERED T TEOTCATE
FoESLBLE THUURLE WITH THE COWVERTERS <R
ThatisMTE3T0N CASE BEFORE TR0J2LE JCCURS,

MATHTEHANLE CEECKE

TWICE TALLY

1, Botate Gwandic al
catinp sysloer

Filcer in Tubvi—
aomicvimeam ol
turn (Fipurz Twal.

1

2, Check tropusisgicn pressure cauce
on cemokby inslrument panel. Cper=-
atlpg proegsute shewld be appras.

S to 1IN pusi when the ecpgine is

ab low jdle agd Lhe sweoben 13 at
CpuTig ing Lemperatires,

L Y

1. a2 szarc-op <heck lebricating oil

AAEVRL In ZrvaEnumtssion case (Atght
gimgr — Figure (hreel or chain rase
(dips<icy — Figure soerl. §16]

level inm sight wange should he Lf2
Lo A9 oot glass, Al lewel on dip-—
stick should be herween high aod
low mevks.

NOTE

[ LT Y

mazchives the transmizzlen cose 1a
crenested ca che chais case by o dreinline.
chain case oil lewel
NLCOASEEY.,

Thoeraefore, only &
cihack 1s

200 9URS

1. theock Lroosmwissice cose
e bl I'_l_l"“in_'-l.'l.
be Li2" ta

sicanlating
eflacting should
JA (M pare Elvel,

CAUTION

BEFOEE CICE 1MG EBELT
GATTEEY I FEEVERT

TEASTOR DTECOHEEDT
ATART-LF .
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DEFLELT LN

SHZAVE

TLZURE TIVE

[

- Jdrain fllier in trtanamlss—on case
lubrivatip svscam{Figura Twal.

1000 HOURS Gt _'_!-1_ HUNTHS

1. Drain and rvef3i11 rrans-iszion ce=se
Lubrivating system (Figure Tight},

2. raiv rthe I'rarsmizsion wzse lubrice=

timpo eystem filtatr. Hemowe wontl,
clean and tesssemble (Tigure Twal.

MOTE
Make cevzaln peciacen=nl [ Lleid is Lhe
varrecl typs, For [ucther intormalicn
se lubsication sostian o sevrvice manual.

g MO THS

1. Check erilice Elttimgs to converlear
hesrings (Tigure SLe),  Make verlaio

they are clear ol obsttucticns.

Bar17/78

Moriitroe Ergoecringg Co,

10 Check dreive chain spray nbricalots
ta mzke certain chay are clear of
obstrucbiens and chab eap s Eight
vFigura Seven).

IFIGONE 5] E EE?FH

TR e o 1

AN

.
FLOTD_DRAIR, e FToCRE

e e L

ICHT

P S 540
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MANITOWOL ENGINEERING O

A divisiar of The Manlowoe Cormpany. e Masdager, Wisrurain 54250

OIL FILTER ALL MODELS

"'I"EF‘I CAL tﬂsrhumr:nﬂ" GEMEERAL

This filter 1s used to Eilter the lubri-
cating oil in che ttanzmiasicn and chain
ot gear case clycolating ¢il avstems.

OFERATION

The fileer element congiets of 3 eeriey

of alearnately apaced dixeg, opacevs apd
cledner bladea. The spacers form small
openings through vwhich the oll st pasas.
Az rhe oll flowa thrawvgh the élement,
foreign mererial fg deposited on che discs
and spacera. When the handle L cuened,
the diacs and Epacers ave rotated pase the
cleaner Bladee. The cleaney bladeg dig-
lodpe the particles, caveipg them B0 drep
Ec the kBottom of the sump.

DATLY MAINTENAKCE
IH ouT
£lean the filter cartridge by turning the
handle one cocoplete tevolutlon, in elther
HALDLE direction, several times Jaily., Experi-

ence ahould diectate the intervel between
YENT PLOG tleanings; thete 15 no denger in cturning

TLANT YUIT the handle too often. The harder the
hendle turns, the greater the amount of

ig;gg%gg HEAD particles collected om the element.

FPACKIHG

FIRKR RETAINIHG CAUTION

MEAD RINC {SOME

GASKET FILTERS) HEVER USE & WRERNCH OF OTHER TOOL TO TIHRN

THE HARDLE. CARTIEIDGE DAMAGE MAY RESULT.

ELEMENT
(3125 oUHF If the hapdle tuwing hard, rotate it back
VARIZES) and forth wotil cthe carcridge frees 1teelf

and the handle <an be turned eesily
through a cosplere revolution.

Tighten che gland mut I there 18 leskepge
past the gland packing. To not over=
tighteti; the handle will be harder to turn,
If leskape persists, replace the gland
packitig.

DEATH PLUCG

1-26- 74 TS T CTaN G AP 2, COTN FOLIG 981-1



Mardowsne Engineering Co,

CLEANING SIMP

The sump suat be cleansd at each oil]
change, 8 followa:

NOTE

This interval should be shortened if un-
wapally dirpy condicione are experlenced.

1. 3top the engine. Ingtell warning cags
to WARM againat etarcing tche etnglaoe.

2. Femre the plug snd drain the sump lnto
a cantaipmer.

3. Rateve the hardware pecuring the sump
to the head [(some [ilcerd uwe a clemp
ring for this purpoae).

4, Remove tha sump. Do ot pry the sump
from the head; gasket daomege may
raule,

5. Theroughly clean che sump in selvant
and dry.

6. If the cartrides 1i¢ plugped, procesd
s feollmva:

A. PMlpeoonece the inlak and oukler lines.

b. Remvve the hesd and elemenkt, 8= &n
ageembly, from the machine.

NOTE

Baceues of difficuley in reapsembling, it
1o not resommeonded that the elemsnk be re—
moved fram the head or stherrdse dis-
gogenhlead. The elapapt ghould be remowvad
From the head enly 1f the element Is to be
Teplaced.

¢. ek the elsment in solvent. While
epaking, turf the handle back and
foreh unkdl ¢ cao ke turned saglly a
complete revolotlon.

d. Blow Ehe slement dry with compraeped
Blr. Take the necessary precauilons
kX prevent injury from Elyinp pearkiclasz

&. Be sure the arrows, om the head, polint

Li}.

11.

. Attach the aump to the head.

in the direckion of oll flow. Attach
the head to Ehe machlne. IMHPROFER
THSTALLATION WILL RESULT IN DAMAGE,

Securely attach the Inlet and outlet
lines.

If necessary, replace the head geeket.

Securely assemble the drain plug to the
§EAmfE .

Meka gure
the screvs are gecurely, but svenly,
tightenad.

Refer t& Folic 954 and fill che svsced
to the proper lawvel. Start the angine
and check for lsaka.

Stop the engloe, allewr che @il co
gettle and recheck to make sure the
gyetem 13 at the propetr leval.

FOLTA 981-2
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MANITOWOC ENGINEERING, GO

Ciesnn o The Wamta wae Codipany, 0 Manwos. Wiscon s 54520

ROTATING BED SUMP CIRCULATING CIL SYSTEM

AN — 2E00 SBanes-425

CONTENTS Page
System Zperallon ... e i e 1
Fresgsure Gauge Oeralian ... ..o, B
Foows Sweitrch Operateon ... o oo 0 oL 2
P e e a2

Every HHour: oo, oo e 4

Every 200 Haurs ., ... ... .. I |

Every 20 Hours ... ... e e 3-d
Raiipt Walyw Adjusiment ... ...l 4
Cleaning Reliaf Valve .. .. e 5
Tronblesheoung Guide oo ... .. .. &

HGQTE Theillusirations and photos asedin thisiaho are
for idenimigylion purposes only; they doo nol
Aoy ane o medsl, The lacahon ol compi-
nanis and thg jlams which are lubricated vanos
fram rodelio model, redar 2o yods parks manual
1or the exAC] piping arrANYEMEn: on paur Crang

Laarisater
{orain Cawe Al
Curert A500's|

Fgguureg
G Aug=

dlagg e :
St r-|.
Soneel I

Gl Epuiped. i

~alabing B
Sump Al
[ Lzt @
|

Cheek valve 'I
|ZomA fade:s|

SYSTEM OPERATION [see Figurs 1]

The cirgulabing oil sesicr provides o llow for Lpriga-
o and sooling of the boom heislworen s (st mod-
gi=], tne bevel gears nn the main dree shaft and tas
indepandert swing shalls (some madais), ne drom
drive piroan. and the chdin between The gngine a1d the
vivaly drive shatt (4800 = only! I some cases, 9l alsa
Tlows v Bearings in the gear bousings after lubrizaling
these components, e aif ow s back to the ratatng bed
sump ‘o hevéeciroalated

Tha pump canlainsg a4 poppeltvpe rehef calve which
pratects tne system o ke evedl ¢ a dischargs hne
L'nckage by limmlbivg sysem grétsure to 50 [0 G0 psi.

Wher the religf valve opens, cil of ke pump outfel ows
bask ta bhé pump .rlel, Bos by-pesslioy 1he system.

LL b azamar
{0 gny Searn 2500 0
ROz Seurn 460 5-1, 2, 51

Ciriam Meivp
Praian Qiler
. N
i A5 % Tu Guum
Hsl
~- H-zusginy
'__.-__,r'
o

Iz Drive Shalt
Besel Tinions Al
Fipaals Bvgopt 4BUT -2 5

ar
Toacel Geary and
Enaings 14300 S-4, % Sy

Sln,

Ind Swing Srafl %

Oevel Finipe gnd
Zanlar Begnng
—~ (100 and 29505 (i

Dl Minsmaes

Flgure 1 Flaw Znagiga

s

SfAalowac 1639
2-30- 80 {Aev. B-25-84)

ROTATHE SE B S0P TRETIR N O SYSTEM

[SdEahnend)

FOLIO 1027-1



& a7 Engineoeing O

PRESSURE GAUGE DPERATION all crangs)

Thi normal eperal ng ougssern 1o the circulating ol
Gyatam s 1000 25 pel, cep=nding ontermpeature Pres-
SUTE 1% st Oncd gaune ripdatad al lbe oamo, al 1he
file-. arin ihe cperator's cak.

FLOW SWITCH GPERATION
tourre st arcriuchien Sranesh

The Huw gech s wored b2oa faall light and alarson [he
opera:arsoak. Befer o Mg Opoaboers Gunde fer = hes ol
faullz that wall boee 2o the lghd 2nc alarsm.

o e Fhrmagm the Pos swilcnis visaally inchaaten? by
the veadwin lhe oo 1gedFigore 71 wikan ik e needie
1npastthe srncndindicaling mark, o | How i QEAY 1ns
sailch conpaols shéuls apsr, eraking tne crc it o ke
fault marm Trefaatlight andalarm sheol! ke oo OFF
[azzuem g e are no other 12ulls).

[*1heere Sl FLEW S 1ne svslem. Lne naedlo sk ol d
movs pelow the secand incicaliry wak. Tho switch
cadagta shanldilen closs, comoisting ihe circl 1o 1he
Faull alarm. Tha faull ke and glaem shonld tnen come
R

MOTE 11z vuprrma For the 13ult lighs and alzreen 13 S0an
an arielly el ler LR 2oy ne s srarled and siopped.

Facand
Iairal ng
Flm Ik
Lhay = _
Flav
Fault
DALSA - ..,". e ¥
ot el
Maz1 Fradtnnmer T
Sl
[ERERITP Flaw
Mark Chay

Fiy:me 2 Sul F Iler

FoLIO 1027-2

latio o Ilnuaﬁemaﬁl Ialo an
IILL'JO.IIUI 19. VUITI

Qn crares wl wqupped Sathea faai tigal aad
alarr, wisuzlly Chesk pressure al [he gaene [ee-
adically durey aparahzo « th 11 engins rur-
rag ardife sncine slutsh il cguippedd gl
RO FLOYY s ieicalgn =han 1he prassere gaogs
resne i ps ar S0-G0 pee [ebef valel Dy passangr
roubileshedl the seaem ehan na Slow s f-
rhirAlsd.

MAINTEMANCE
Eviry B Hours |52 Figaras = & 2§

1 Chack tna lavel ol tnz oil m e olaling Eod suns
before slot-up A9 the zorrect type of o | as requoires
Ires Lithe Giice],

2. Claan the cil liller gloreen) by luermng the Faadla sey.
cral erogoann &Rl Refer o Folio @51 020 1F Herl La low-
ing ths fohio o mstruchaag

MOTE 1T b Digecdlz Lo Bancil, iotate the handle cash
ard fossh antil it ean be lurmed cagoy Iecnh a
cornp el e haAdn i =3z ciresthion.

IMPORTANT mevar use 5 wrench or grhsr food
roeer firar anale because glaroenl san Ud agrbsEgsn

3 Drzinwater fram tne ralubing s suengrand the Boom
bl ezpsag as 1nlioms:

NOTE Chaming walrr frons che sump is basl agoonmp-
lisheg wihcn dang btz slan-an sacfirstihing n
fne merning alte - avernignl shul-dowa Thazddle
per od will allge e Sater anid ml o sRo&rate.

IFequippes witha hain edlve bebwnonthe pump and the
liber 1582 Figurs 21

a1 "Aemzwes the plug rom Thas cram vales

b1 Op=n the dram vilee

r
=

Zel the enygrag fhrollhe for g ntle inn 5750 1he
-e';l‘-l:‘;ll'lE.'

dl Slase 1he eiElee wihvan 1 51234y stream oF oil
APPEErs 2rc replace e o ug,

I MNOT equipped w ih & drai vales belesGon 1he aamp
g e hiller (iae Flonra 4}

a) | opsen the small plag or crack cpen the din
villew in P goems howd abihe hadlom o the ralal-
ing h=ad.

il —'
=z

Figurc 3 Ratarivg Sueae Dha -

F ey



ol When a zlezdy slveam of ol apprars asnanely
|-:_‘~I‘|L;|h[|}|'| 1o |‘;I|,|!_'| Gl s vinsy
Aluo drars Lo waler Spom bhe Bosin oist o sweg e
Figuie 4] as Follows,

al Lansan 1he drain plng or crand cRen Re draip
walwirin 1he Lo ozl Bocesn ey,

al Wkon o sleady shoege al ool pppdsns Sdcunhy
r=hakten the plug ar close the vawe.

Frgure ¢ Doeopn -tz lzuseig L am

Evary 200 Hours 1522 Figure &,

Checs tha lansios of tha W-Lal ztine o pLop B Lst
she Belt if neporssa

Thhe hezll Al o] ved cledlec] e Lsgn 360 el aeel 10
pads of lorcz appiied Fallway between the =haaves.
CheCh 10 condilope 2f che Bzl o warn excaszivey
reglace 1h= Lrlk

Chack thal tne palley is heht an ke pomg: sFall; e ki
ren sl b lace andd The selscew must Be highd

MNOTE O S0 raress e oumy is criven by oo oban

frem the man Arvive snafr

Manitosdoe Exnginoering o

Every 2000 Hours
DOrain and rafill the circulatiog ml syslem as 1 lorws
1. 5TOP ENGINE.

2. Open the drain walve or remave ihe dram gl feom
IFe samp (562 Dqurs 30 Alse drain the boom haisi
houwsing isee Figure 4% if tiz lubricated by the cirmulat-
1 qel syEten

A A ke ol dramg, crack operlbe nase lillk ng atthe lap
al lhe sustran soresn [IF equipped]. This wall want the
hase and 1he suctinn sregsn 50 e ad raes [rom thesoe
B s,

4 Alker this 0il bivs drared, clean the suchkion scr=en (if
aquipped]. &5 follows (see Fugouis B)

a)l Dizconnect the hoese fromn ihe b ab e 1op of
The Suchion sceeen

b1 Bemguee the glamp rirg

<1 Lt the suchon sereen out yl the housing  Bao nol
fosw Ee O-ring.

ul Remave ibe locknut at the 2nd Gao Then remove
the end wap and [he guler sCrecn. Leave Lhe
el nesembled,

<) Sk Lhe varls in divsel luel. Blow coniaminanis
off with camao-essad gir. [H 105 fals 10 complelely
Gl b parts, procaed as follows:

—Remdes 1he rat and the bridge.

—deparaie ke endipacors. tha sandwick plates,
the magneks. and Lhe centes soreaens.

Shoda the particles onihe magnels into slyrnns
and remoye Thers By hand or wth a rag.

AN

! VL Eeil Tanamnn
|F'__ ST AR IR IR Forge

e

Famn
Fullg»

Spring Spricng
|I Auwde
Pripae”
Ay shing
Scrow
Cap
Fugpdra E M Horap awl e ¢f dales
Pohh e, Raridweds
F L s

https://cranemanuais.com
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Mantawos EngQineering Co.

IMPORTANT Hand'e megnete with care ka svoid
Lo ATkeng OF Broakinn Mo

fI Beassembile the Sughicn sgreen s Fagure 6 a5
a guioe =g the polarity of the magrats to aid
azzarmt:ly. Do aot cdistart the Bodgse srohe end cap
whin gl nisg b nuls,

Gl ipe gk O i o ol 1hee Bosing wilkoarog

Al A s bl T Q-rong TG hoe coocmee i the 00as rag,

Angemlile (Fe suchon soreen g lhe P

Make zure ke O-ring enaages 1the aroove it ks
RS

Assarmhle He clamp oo b Ehe Fepasing and the
e arnd Adcarely bghlen,

Ky ABoecorerech Bhe eage o Lhe S oclion 527 een

F Qlean Ahe il clemanl Gec Colio 361 {000 Fillen
1allawing 1his fo io for instructione.

E. Clean the lubricators a1d oil=2rs 3= follows:

4y Oizcomnec| 1he hos=e from eazh lub-icztar and
niler.

B Femave sha Inbrigaters, ailers ano Riow com-
Prceibed e Prrdugh thor L clear Col e dirt

21 Gheck shat the foles in thae ooaacaians ard 91 ers
ara cpen and reinstall tham.

c) Recannectthe heses to tha lunricators and oilers.
T. R=inslall the driin plug ared close the drain valva,

E Ingpact e boem hoist branze gaar and worm 140
tor wedr Q1 damane dsea Foho 1037

9. Fidl the 5.0 mp with qearail (528 Bulehn 157 anhl Qil is
up e dull mark o the dipstick

10, Ae el 154-5FT pipe gluy hicom e IBWLET Gf IRe
ail pump [zee Figure &) and =quir gear ol ino the hote
W proee 10 pump. Securely remstall Ene pope piug,

1 Slarland rup the enging dl idle o allow the purp o
prive and g fill bng cirqculating ol aesier,

12, Latthe pump ‘unar 1002 15 mingies ta Sl she endite
ol system Cheok Matall casas and hiausirngs hivse Degn
rel [lad to the progar lavel.

13, Sap ke aagqme, Wail B 10 mipotes for tra cil 13
Arain hack ining Ranp TRRM rRcheck the lReel and a4d
Gl 85 m s diary

RELIEF WALVE ADJUSTMEMNT Jce= Figure 5)

HOTE Th=a relief valve cr the il aamp is =&t 2t the
Bty arh soduld poal regquame wiher adjosl-
mer in thoe field. —owower, il tho pump is cver-
haulen or TR rahint waiee 13 208peshizd as Daing
Ihe cawse for 4 prablem, the prassure seiling
shonln he cheched and 1-e rehgf valve adpusiadif
NooosFry.

Crrvgome pasl pradashian crangs 1he pump doss
nint have a raliz® valve

1. 570 ENGIME.

2. Disonpnnes: he hese irom the JUTLET POIAT of tne
[+NTIaTAN

3 stalla g diag o the QUTLET PCRET.

SIhudt

Corer

SHER T
-
™
- 1
— | lausin
- a
[
MATAES
Sonlor
Screcny
T, ENA
__ﬂ’ﬂ- SRararn
(=N
Suredn
e Sl
Malas
. A
knd Lap Biridg e
M
H\‘ . -
o L. rus
[
o ty i
‘-L——l_ I
|mE N Y

Frgure G dapnel = Soe s Seiee

MOTE Trhe reliel valw: painls b he INLET POS™
4. Remaws b 154 MPT g plag hram ting 207 LE T aine
ool khe pump and install an oil-pres=ure gauge in ity
place
E Slaft and ron the engine at hdl sperd
B Thepressune Qaunsshaold rean 300 60 ps 1 neres-
sary, adjust the ra igl valve as {ellows;
a) Remowe tha cap Irem the bannat,
B Loosen 1he jars ol ard 2ues U adjosting sons
Mg INCREASE or LT 10 DECREAZE the pros-
surg el D oggoge reads 5O TS0 D5

MOTE Il Lhu propor preesors canpnel by abigined] the
relf valve may be stuck cpen by dir: cleen ths
verhal valed,

SoHold e adiostng Sorewe and lijhlen IRe @ ol
aga rst the oonaet.

dl Reass=mble Ihe gzsh=t and the cap v ke bonnel

FOLIG 1027-4
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7.STOR ENGINE.

2 Sermuova lho gawge and securchy rainztall the 174 NPT
P Ps2Lg.

9, Remowe IFe pupe plog fecon the 3L T gt
CLEANIMNG RELIEF WALYE |sre big.e 30

1. STOP EMNGIME.

2. Clagnths raierigraf tbe ool pump bo peeesat cirt rian
Enlenrg the Jonmp o whan e ovelel valve iy remoeed.

A Remioue the capsortss and pul The rebisd va.ve awdy
sromiheail pump. B2 carelul net 1o damage Ihe gaskat

4 Urscrew t1a ponnst from 1he baody. "here will be &
Al Amaurt ol apfeg 1ace ot when ke bannat es
complelely unsorewad

3 Remuwedhaspr rg guide. the spring, and the poppat

E. Zea< all parls rodesel 1as) and blow clean with com-
praszed mir.

Mamtawnors Engingening Lo,

7.Carg'uby inspect eanh parl, especdlly 100 ool pos-
ARECRG N FRe by lpsee IFal all dire has bean rerroved.

[ftha saatintbe body amd ke shoulder onihe poppet ara
criacked ar clherwiza camaged, replace fhese pans

B, Reussemble [he reliel valve. Gecurely hghten the
hannst againal 1he body

%, weing B new gasket o nocessary, ossemble the ral.ef
waled: 1G [he il pump. Tighten the capsorews evenly.

IMPORTANT Soisfvalve must coint toward (INCET
porl oif tha oil pumn,

10. Prime 1th= pumg (72000 Hour Mamlengase” step 109
anrn sk@art the enfpne 9 Cheok the pump lar proper
e ation.

11, Chechk the relief pressure and adjust bl reciEssanyg.

TROUBLE FROBABLE CAUSE REMEDY
Imtsrmittant or I. Low Znl 1gael Fill sormnp to propar eyl
my el lov 2. Belt Ioose Ar worn Tighen or replace bell,

d Palley lnaze or p.mp sheh

Chesk 1hal key 15 in pulley and lighter setecrew in
pLlley b

d. Pamp sucking &F.

Ligmier 1gase conne-Chans Sheck s chon Posa for
N F00TE. FERlAce suchion Pose 1 necussury.

Aeial valve Dypassing ail.

Adiust, clean, o repar vehief valoe

=l |3

FuTp frozen [cold weather;

Fil=r ar magrelic scresn pluggerd.

Clean liter andior magnebe 3oreen,
Heat pum1c Ihaw (keep waler dramed [rem suinp].

P'J"‘"[_'l WaSIrn ar hroken.

Ranpgsir ar raplace pomnp

AlAarmm sonaads

Flaw =wi'ch contacts stuck clozed.

Replaca flow swilch.

ConnRLsly Mo ol flow

Chack 'mo oo flow” sagze aoowe

Lara| | m

Checs varvelif equppet) stnck closen. Hepsir or replace

A

httpsT/cranemanuats.com
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BOOM, JIB, TOWER, AND MAST

INSPECTION/REPAIR

TABLE OF CONTENTS
GENEIAL....uiiiiiiii i 1 Gradual and Sweeping Bends..........cccccvveeeiiiiiiieenn, 2
EXtent Of REPAIN .....ccviiiiiiiiiiee e 1 KINKS oo e 4
(@170 [Tl ol = Tod 4T < T URRR PSR 1 Cracks and Breaks........ccccccooecvvviieiie e siiiiieee e 4
InsSpection INtervals.........ccceeveeeii i 1 Corrosion and Abrasion .........cccccceeeeeeicnne e, 5
Inspection GUIAElNES .......ccveeeviiiiiiiieiee e 1 Chord Straightness ........cccovviiviiiieee e 6
Replacement Specifications ..........ccccccceveeeiivviieene e 2 Welding EIECtrodes .........cceeeviiiiiiiiiiiee e 7
DENTS...ii ittt 2 Replacing Lacings.......ccccvvvveeeeiiiiiiiiiiee e ciiiiinee e e 8
GENERAL ORDERING LACINGS

Crane owners are to use this publication as a guide for
properly inspecting and repairing boom, jib, tower, and mast
sections in the field.

For inspection or repair procedures not covered in this
publication, contact your Manitowoc Distributor.

A WARNING

Component Failure!

If damage was caused by overload or shock load or if
there is damage to other major structural components, we
recommend that a thorough inspection be made by a
gualified person. A nondestructive test of all critically
stressed members must be made.

EXTENT OF REPAIR

Field repair is limited to replacing damaged lacings, but only
if the following conditions are complied with:

e Thelacings are ordered from Manitowoc Cranes.

e The welding is done by competent welders qualified to
work with the types of steel involved. We recommend
that welders be qualified per Section 5 of AWS D1.1
Structural Steel code or an equivalent code.

e The welding procedures and specifications contained in
this publication are followed.

A WARNING

Component Failure!

No welding shall be done to chord members or platework,
except to attach lacings. No chord member or platework
may be replaced in whole or in part. Complete section
must be replaced if chord members or platework do not
comply with specifications given in this publication.

© 2005 Manitowoc

Lacings are made of various high strength materials. To
ensure that replacement lacings are of the proper type and
size, lacings must be ordered from a Manitowoc Distributor.

Refer to Folio 823 for information on ordering lacings.

INSPECTION INTERVALS

Regular inspection is necessary to ensure that the
attachment can safely lift its rated load. Inspection should be
performed by a qualified person at the following intervals:

* Routinely on a weekly basis (this interval can vary
depending on operating conditions, application, and
crane history).

e Prior toinitial use.
»  After transport.
»  After an overload or shock load condition has occurred.

» If the attachment has come into contact with another
object (for example: power lines, building, another
crane).

» Ifthe attachment has been struck by lightning.

INSPECTION GUIDELINES

1. Position the crane on a level surface.

2. Block the attachment so it is level; blocking should be
placed under each connection point to eliminate all sag.

3. Thoroughly clean the attachment of all dirt, grease, oil,
etc. so a thorough inspection can be made.

4. Visually inspect the entire attachment looking for the
following types of damage:

a. Dentsinlacings, chords, and platework.

b. Corrosion or abrasion in lacings, chords, and
platework.

c. Bent, kinked, or distorted lacings, chords, and
platework.

Rev. 11-01-2005
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BOOM, JIB, TOWER, AND MAST

d. Cracked lacings, chords, and platework.
e. Cracked welds.
f.  Twisted sections.

5. Closely examine those areas where the paint is chipped,
wrinkled, or missing and where faint rust lines or marks
appear.

6. Fill in the Boom, Jib, Tower, and Mast Inspection
Checklist (Folio 1354) and make a detailed report of the
type and degree of damage found.

7. Repair or replace damaged sections.

A WARNING

Structural Failure!
If damage not within specification is found, do not operate
crane until appropriate section has been properly repaired
or replaced.

Operating crane with a damaged section may result in
structural failure or collapse of boom, jib, tower, or mast.

REPLACEMENT SPECIFICATIONS

CAUTION
Lacing Replacement!

Damaged lacing must be replaced if it meets replacement
specifications contained in this publication. Entire section
of attachment must be replaced if any chord or platework
does not meet replacement specifications.

Refer to Table 1 for the wall thickness of tubular lacings and
chords on various attachments. For attachments not listed,
refer to Lacing Drawings in your Parts Manual or contact
your Manitowoc Distributor.

Dents

Refer to Figure 1.

For tubular lacings or chords, dents must not be deeper than
the lacing wall thickness or 1/8 in (3.2 mm), whichever is
less.

For angular lacings or chords and all platework, dents must
not be deeper than 1/8 in (3.2 mm).

P322

Dent

DENTED LACING
FIGURE 1

Gradual and Sweeping Bends
Refer to Figure 2.

For tubular lacing, gradual and sweeping bends must not
deviate from straight more than 5 percent of the lacing
diameter.

For angular lacing, gradual and sweeping bends must not
deviate from straight more than 5 percent of the angle leg
length.

B231

— 109

Straight
_— Line

BENT LACING

FIGURE 2

Gradual and sweeping bends in lacings can be straightened
by cold bending them back into alignment. Take extreme
care not to kink or further damage the lacings.

Folio 1316-2
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BOOM, JIB, TOWER, AND MAST

Table 1 Tubular Lacing And Chord Wall Thickness

Boom, Jib,
Tower, or Lacing Wall Thickness Chord Wall Thickness
Mast in (mm) in (mm)
Number
8 0.095 (2.4) Angle (NOTE 1:)
9A 0.095 (2.4) Angle (NOTE 1)
17 0.109 (2.8) 0.340 (8.6)
0.25 (6.4) Butt
18 0.095 (2.4) 0.156 (4.0) Top & Inserts
22A,B,C 0.095 (2.4) Angle (NOTE 1:)
23 0.095 (2.4) 0.188 (4.8)
27 0.095 (2.4) Angle (NOTE 1)
27A-27 0.095 (2.4) Angle (NOTE 1:)
Butt: 3-3/4 (95.3) OD =0.188 (4.8)
3-1/2 (88.9) OD = 0.156 (4.0)
27B 3-1/4 (82.6) OD = 0.095 (2.4) Angle (NOTE 1:)
2-3/4 (69.9) OD = 0.095 (2.4)
Top & Inserts = 0.095 (2.4)
39 0.095 (2.4) Angle (NOTE 1)
39A 0.095 (2.4) Angle (NOTE 1:)
40 0.095 (2.4) Angle (NOTE 1:)
42 0.095 (2.4) 0.25 (6.4) (NOTE 23)
44 0.120 (3.0) Angle (NOTE 1)
45 0.120 (3.0) 0.156 (4.0)
46 0.120 (3.0) 0.188 (4.8)
47 0.120 (3.0) 0.25 (6.4)
4-1/2 (114.3) OD = 0.156 (4.0)
62 3-1/2 (88.9) OD = 0.156 (4.0) Angle (NOTE 1:)
3(76.2) OD =0.095 (2.4)
4-1/2 (114.3) OD = 0.156 (4.0)
65 3-1/2 (88.9) OD = 0.156 (4.0) Angle (NOTE 1:)
3-3/4 (95.3) OD = 0.188 (4.8)
122A 0.095 (2.4) 0.188 (4.8)
123 0.095 (2.4) 0.156 (4.0)
124 0.109 (2.8) 0.109 (2.8)
125 0.095 (2.4) 0.188 (4.8)
128 0.109 (2.8) 0.109 (2.8)
130 0.120 (3.0) 0.120 (3.0)
132 0.120 (3.0) 0.156 (4.0)
133 0.120 (3.0) 0.440 (11.1)

NOTE 1: Measure good section of chord to determine thickness.

NOTE 2: Two top chords on boom top have 0.188 in (4.8 mm) wall thickness.

https://cranemanuals.com
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Kinks
Refer to Figure 3.

Kinked lacings must be replaced; do not bend kinked lacings
back into alignment.

The entire section must be replaced if any chord or platework
is kinked; do not bend kinked chords or platework back into
alignment.

P323

KINKED LACING

FIGURE 3

Cracks and Breaks
Refer to Figure 4.

Cracked and broken lacings must be replaced; do not
attempt to repair cracked or broken lacings.

The entire section must be replaced if any chord or platework
is cracked or broken; do not attempt to repair cracked or
broken chords or platework.

Lacing Broken Away
from Top Chord

BROKEN LACING
FIGURE 4

Folio 1316-4
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Corrosion and Abrasion
Refer to Figure 5.

Corrosion and abrasion must not be deeper than 10 percent
of the wall thickness, the angle thickness, or the plate
thickness.

P325

Not Acceptable

Abrasion from handling with Acceptable Not Acceptabl.e
chain exceeds allowable limit Surface is relatively smooth: Surface is badly pitted;
within allowable limit exceeds allowable limit

P326

CORRODED CHORD

FIGURE 5

Folio 1316-5
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Chord Straightness
Refer to Figure 6.

If visual inspection indicates that a chord may not be straight,
proceed as follows:

1. Remove the suspect section from the attachment.

2. Place wood blocks or steel plates having the same
thickness against both ends of the section (X; and X5).

3. Stretch a line (string or wire) over the outside of the
wood blocks or steel plates.

4. Stretch the line as tight as possible and tie it off at both
ends.

5. Measure the distance from the chord (on either side of
lacing intersection) to the line as shown in Figure 6.

6. Measurements must be take in two planes at each chord
(dimensions A and B). To eliminate the effect of sag in
the line, take all measurements in the horizontal plane.

Take the first set of measurements, then roll the insert
over 90 degrees, and take the second set of
measurements.

Tubular and angular chords must not deviate from
straight more than plus or minus 3/16 in (4.8 mm) at any
lacing intersection (dimension A). Deviation between
any two adjacent lacings must not exceed plus or minus
3/16 in (4.8 mm).

On angular chords, waviness at toe of chord (dimension
B) must not deviate from straight more than plus or
minus 1/4 in (6.4 mm) at any point. Furthermore,
waviness between any two adjacent lacings must not
exceed plus or minus 1/4 in (6.4 mm).

Gradual and sweeping bends in chords can be
straightened by cold bending them back into alignment.
Take care not to kink or further damage the chords.

B231

Tubular Chord
and Lacing

I

"Q J

Line (black dot)
Ai Typical
°

Angular Chord
and Lacing

Z\

:

CHORD MEASUREMENTS

Wood Block
or
Steel Plate

X2

\a

Aeasurement

(chord to line)

A = Measurement to Determine Straightness
B = Measurement to Determine Toe Waviness

Angular Chord <
and Lacing | A
? 0
T B
A
Y
[ ]

FIGURE 6

Folio 1316-6
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Welding Electrodes

The welding electrodes must be high quality low hydrogen
type. Use 3/32 in (2.4 mm) diameter electrodes for all
welding positions; 1/8 in (3.2 mm) diameter electrodes may
be used for horizontal welding only. Refer to Table 2 for
electrode and preheat specifications.

CAUTION
Structural Failure!

Do not use electrodes larger than 1/8 in (3.2 mm)
diameter; larger electrodes may burn through lacing.

Electrodes must be purchased in air tight containers and
maintained in their “as manufactured” condition until use.
Once the container is opened, the electrodes must be stored
in an oven at 250 — 300°F (121 — 149°C).

Table 2 Electrode and Temperature Specifications

Unheated electrodes will absorb moisture over a period of
time. Remove only the quantity of electrodes from the sealed
container or the oven that can be used in 30 minutes.
Electrodes that have been out of an oven for 4 to 8 hours
must be baked at 700°F (371°C) for 1 hour before use.

Do not use wet electrodes; scrap them.

NOTE: When used for welding ASTM 514 (T-1) steel,
electrodes of any classification lower than E100X
must be dried for at least 1 hour before use,
regardless of the type of electrode container.

All welding shall be done with a 200 — 300 amp D.C. motor
generator or D.C. rectifier.

Lacing Material Trade Name AWS Electrode No. Preheat Interpass Temperature
T-1 Stroloy
ASLd RQL00A 125 - 150° (52— 66°C)
YS-T80 (See NOTE 2)
ERW 90 MAXI-FORM 80
400°F (204°C) . o :
AISI-4130 Minimum 450°F (232°C) Maximum
E9018-M - (see NOTE 3) (see NOTE 4)
For all lacing
ASTM-A242 COR-TEN material.
ASTM-A441 TRI-TEN (See NOTE 1)
*ASTM-A572 EX-TEN
GR 42 thru 50 — 125 — 150°F (52 —
ASTM-A440 MANTEN 66°C)
AlSI-1018 — (see NOTE 2)
AlSI-1020 —
ERW 60 MAXI-FORM 60
(see NOTE 3) YS-T60

* MEC 850 replaces A572 for material up to 4 in (101.6 mm) thick, but should be treated the same as A572.

NOTE 1 No substitutions for E9018-M are allowed.
E9018-M welding rods must not be out of oven
for more than 1 hour before use.

Sealed packages of E9018-M can be purchased
from MCC by ordering Part No. 409758 for 1/8 in
(3.2 mm) rods OR 409759 for 3/32 in (2.4 mm)
rods.

NOTE 2 Preheat chord and lacings uniformly to prevent
SPOT BURNING which causes excessive
overheating and may cause steel to lose its rated
mechanical strength.

NOTE 3 AISI 4130 or 8630 chord and/or lacing must be
preheated in the weld area for both tacking and
welding; apply preheat evenly. Use a temperature
crayon to check.

NOTE 4 In an interpass or multiple pass welding operation,
this is the temperature of the deposited weld metal
before the next pass is started. EXAMPLE: 450°F
(232°C) maximum means that if 450°F (232°C)
crayon melts slightly on contact, it is too hot for
welding. Let material cool until crayon shows white
when marked.

400°F (204°C) minimum means that 400°F
(204°C) crayon must melt on contact to be ready
for welding.

Folio 1316-7
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Replacing Lacings

The packing slip shipped with new lacings identifies the
lacing and chord material. This information is also recorded
with the original parts order from your Manitowoc Distributor.

1. During inclement weather conditions, move the boom
section to be repaired into a covered area or build a
shelter over the section.

CAUTION
Structural Failure!

No welding shall be done in snow, rain, or high winds that
will chill welds extremely fast. Ambient temperature in
welding area must not be less than 40°F (4°C).

2. Measure the exact position of the damaged lacing with
relation to the chords as shown in Figure 7. Record
measurements, as any marks on the chord will be
removed during grinding.

\ v

OO
N

3. Cut out the damaged lacing with a burning torch or saw.
Cut 3/8 — 1/2 in (9.5 — 12.7 mm) above the chord to
prevent overheating the chord.

B231

LACING LOCATION
MEASUREMENTS

FIGURE 7

CAUTION
Structural Failure!

Do not allow temperature of chord to exceed 400°F
(204°C) during cutting or grinding (use temperature
crayon to check).

4. Carefully grind the remaining lacing and weld from the
chord to provide a smooth gouge-free surface. Take
care not to overheat the chord.

a. If the chord is straight, damaged lacings should be
removed one at a time. If the chord is bent or bowed
slightly, cut loose damaged lacings first, and then
check the chord straightness (see procedure).

b. Always replace the center lacing first in a series of
damaged lacings. This will assist in maintaining the
cross sectional dimensions of the section. Then
replace the remaining lacings, first on one side of
center and then on the other side of center.

c. Always replace diagonal lacings first. Diagonal
lacings run from one corner to another (for example,
from upper left chord to lower right chord).

5. Inspect the ground areas with dye penetrant or a
magnetic particle test to determine if any cracks exist in
the chord. Section must be replaced if cracks exist.

7. Fit the new

6. Make sure all welding surfaces on the chords and

lacings are free of dirt, moisture, oil, paint, and rust
before welding. If necessary use emery cloth to polish
the surfaces.

lacings into position using the
measurements recorded in step 2. The gap between the
chord and lacing must not exceed 1/16 in (1.6 mm) at
either end.

8. Tack weld the new lacing into position at both ends with
a 3/32 in (2.4 mm) electrode. The tack welds should be
approximately 1 in (25.4 mm) long on both sides of the
lacing as shown in Figure 8.

9. Weld the lacing into place.

1in (25.4 mm) Long Tack B3t

Weld (both sides)

QO

TACK WELD
LOCATIONS

FIGURE 8

Whenever possible, weld lacings using a horizontal fillet
weld. The finished fillet weld must be the same size as
the original weld. Position the electrode so the chord will
take the major portion of the heat.

Preheat and maintain the interpass temperatures given
in Table 2; use a temperature crayon to check the
temperature.

The weld passes should be in as straight a line as
possible; do not weave electrode from side to side.

CAUTION
Structural Failure!

Crater which forms at end of weld pass must be filled in;
otherwise a crack may develop at crater.

10. Remove all slag from the weld.
11. Slowly cool weld by wrapping with an insulated blanket.

12. Once the welds have cooled to the ambient
temperature, visually inspect each weld to ensure that
all craters are full (no porosity) and that there are no
undercuts around the weld.

a. Determine if there are any cracks in the welds by
performing a non-destructive test on each weld not
less than 48 hours after welding (per American
Welding Society Code).

b. Defective welds shall be ground out and rewelded.

c. Do not use the boom section during the 48 hour
period.

13. Prime and paint all welds and replacement lacings.

Folio 1316-8
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INSPECTION CHECKLIST

TABLE OF CONTENTS

GENETAL ... 1 Record KEEPING .coooeiieieeieeeeeeeeeeeeeee e 1
USING ChECKIIST ... .uvvviiiiiiiiiiiiiiiiiiiiieieeieeieeeeeeeeeeeeeeeeenennnennes 1 Identifying SECHIONS.........uuuiieiiiii e 2
GENERAL It is recommended that damaged areas be marked for quick

Boom, jib, tower and mast sections (butt, top, inserts) must
be inspected by a qualified person for the types of damage
indicated in this check list.

Refer to Folio 1316, Boom, Jib, Tower, and Mast Inspection/
Repair, for inspection guidelines, intervals, and replacement
specifications.

USING CHECKLIST

If no damage is found or the damage is within
specification, check the box next to the item
indicating that the section is okay.

If the damage is not within specification, indicate so
in the box next to the item (for example: D to indicate
damage). Then make a detailed report of the type
and degree of damage found. Space is provided on
pages 3 and 4 for drawing sketches or attaching
photographs.

© 2002 Manitowoc Cranes, Inc.

identification by repair personnel. Brightly colored tape
works well for this purpose. As a reminder, the type of defect
can be noted on the tape.

A WARNING

If damage not within specification is found, do not operate
crane until appropriate section has been properly repaired
or replaced.

Operating crane with damaged sections may result in
structural failure or collapse of boom, jib, tower, or mast.

RECORD KEEPING

A separate copy of this checklist must be filled out for the
boom, jib, tower, and mast on each crane you own.

Signed and dated copies of completed checklists must be
kept on file at all times, as they may be required to verify
warranty or product liability claims.

04-08-2002
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IDENTIFYING SECTIONS

One of the connectors on the boom, jib, tower, and mast
sections is marked as indicated in the below illustration.
These numbers must be recorded in the checklist for each
section inspected.

A524

Boom, Jib, Tower,

Manitowoc
Part Number
of Component

or Mast Number _,
T

#YY

XXXXXX
Z-727-77

\
\

CURRENT
PRODUCTION

Boom, Jib, Tower,
or Mast Number

\
Manufacturing
Code

Manitowoc
Part Number
of Component

PAST

#YY 777777-7

Manufacturing
Code

Identifying Boom, Jib, Tower, and Mast Sections

Crane Serial No. Boom L[] Jib [J Tower L[] Mast [ Number
Inspector’'s Name Signature Date
BUTT: Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other
TOP: Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other
Folio 1354-2
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Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Insert: Length ft Manufacturing Code Part Number
Dents Bends Kinks Cracks Breaks
Corrosion Abrasion Straightness Welds Other

Folio 1354-3
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NOTES

DRAW SKETCHES OR ATTACH PHOTOGRAPHS HERE

Folio 1354-4
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NOTES

DRAW SKETCHES OR ATTACH PHOTOGRAPHS HERE

Folio 1354-5
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ORDERING BOOM AND JIB LACINGS

All Models
Table of Contents
PUIPOSE et 1 B. Ordering Lacings without Lacing Drawings............ 3
Boom or Jib Identification............cccccoveveriiiieni i 1 ASSISTANCE ..ooiiiiiiieitie e 3
A. Ordering Lacings from Lacing Drawings................ 2 Welding INStrUCLIONS......ccviiiiiiiiiiiiee e 3

PURPOSE
This folio is divided into two sections:

a. Ordering boom or jib lacings from LACING
DRAWINGS contained in Section F of the parts
manual furnished with the crane.

b. Ordering boom or jib lacings when LACING
DRAWINGS ARE NOT AVAILABLE.
BOOM OR JIB IDENTIFICATION

All parts orders for lacings must contain the boom or jib
identification number and the component part number:

Past Production (View A):

Boom or jib number, component part number, and
manufacturing code stamped into two connectors
(diagonally opposite) on both ends of each insert and on
end of top and butt.

Current Production (View B):

Boom or jib number, component part number, and
manufacturing code stamped into a plate mounted on all
four chords of each section.

A524

Boom or Jib
Number Component

\
_ 0O

#YY 77277777
View A

PAST PRODUCTION

Manufacturing
Code

View B Component
CURRENT PRODUCTION Part Number

Boom or Manufacturing
. ‘ L@“ XXXXXX |
Jib Number ——2_ "~ o222 /‘ Code

A524%

Chord
FIGURE 1
© 2005 Manitowoc
Rev. 11-01-2005 Folio 823-1
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ORDERING BOOM AND JIB LACINGS

A. Ordering Lacings from Lacing Drawings

The parts order must contain the following information to
ensure that Manitowoc provides you with the correct lacings:

1. Crane serial number (can be found on builders plate in
operator's cab.)

Boom or jib identification number.
Quantity of lacings.

Component part number and lacing identification
number (from lacing drawing in Section F of Parts
Manual).

5. Component name

EXAMPLE: Assume you have a number 22 boom and the
lacings with circled letters in Figure 2 are damaged. Your
parts order should be similar to the following example:

Crane Serial Number: 00000 (from builders plate).
Boom Identification Number: #22 Boom
Required:

1 each 48153-9 (N) for 30 ft Butt

1 each 33426-3 (B) for 20 ft Insert

1 each 33426-3 (D) for 20 ft Insert

1 each 50453-2 (C) for 40 ft Top

[N N

Quantity  component Lacing Component
Part Number Identification Name
Number
A924
o 4"?”; A
v KK L e EE>
(Diagonal) = =
GG sBELA 1
HH \ 40 ft Top BT 5
EE\FR\ =% E N . .
LN E / % D)(Diagonal)
AA PP\ AR & N
BB N\ N \
4/‘\‘/ )” he N A A
yuZz DAY Vi M\ N LR
RS v W)\
\ ‘\‘ N SAMPLE ONLY . 5 B
: 1|7< DO NOT USE LETTERS ON THIS SAMPLE WHEN ORDERING LACINGS. USE |27
NN\ 2] LETTERS ON LACING DRAWINGS IN PARTS MANUAL FOR YOUR CRANE. C
T "’/ N\ A 20 ft Insert
S 7 ST
f*'i‘ F (Diagonal) A
Vf’\
Nt ©
(Diagonal) A
J
30 ft Butt
FIGURE 2

Folio 823-2
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ORDERING BOOM AND JIB LACINGS

B. Ordering Lacings without Lacing
Drawings

The parts order must contain the following information to
ensure that Manitowoc provides you with the correct lacings:

1. Crane serial number (can be found on builders plate in
operator's cab.)

2. Boom or jib identification number.
Quantity, lacing location, and lacing number.

4. Boom or jib component name (butt, insert, or top) and
part number.

EXAMPLE: Assume you have a number 22 boom and the
lacings with circled numbers in Figure 3 are damaged.
Your parts order should be similar to the following
example:

Crane Serial Number: 00000 (from builders plate).
Boom Identification Number: #22 Boom
Required:
1 each Top Side Lacing (1) for 30 ft Butt 48153-9
1 each Right Side Lacing (5) for 30 ft Butt 48153-9
1 each Bottom Side Lacing (3) for 20 ft Insert 33426-3

NOTE To obtain the lacing location and number, view the
boom or the jib from the butt end looking forward. 1 each Bottom Side Lacing (6) for 20 ft Insert 33426-3
Identify the side on which the damaged lacing is 1 each Tob Side Lacing (2) for 40 ft Top 50453-2
located: left side, top side, right side, or bottom P 9(2 P
side. Count each lacing up to and including the / \ \ \
damaged lacing, starting with first lacing nearest Quantity Lacing Lacing Component
butt end of the component as shown in Figure 3. Location Identification Name and Part
. . . . Number Number
Do not count a diagonal lacing as the first lacing.
Identify diagonal lacing separately; lower end
diagonal lacing or upper end diagonal lacing. WELDING INSTRUCTIONS
ASSISTANCE Refer to folio 1316 for welding instructions.
If you are in doubt as to which lacings to order, DO NOT
GUESS. Contact your nearest Manitowoc distributor for
assistance; doing so may prevent the wrong parts from being
shipped.
A924
Upper End
Left Diagonal
Sid i
e Lacing Diagonal

Left Side

Diagonal \
Lacing Lower End
Bottom Diagonal
Side Lacing

Bottom Side

Right Side

(Right Side
Bottom Side

FIGURE 3

Folio 823-3
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WIRE ROPE INSTALLATION AND MAINTENANCE

All Models
TABLE OF CONTENTS

Wire ROPE STOrage .......ccvvvveiiieeeiieiiieiece e s seciiane e e e 1 | Wire Rope Inspection and Replacement...........cccccceeeeinnns 6

Wire Rope Installation..........ccccccoovviiiiiiiie i 1 [C1=T =] = | ERRR 6
Removing Wire Rope from Shipping Reel.................. 1 Keeping RECOIS.........ccuvviiieeeieeiiiiieee e e 6
Seizing and Cutting Wire ROpe .......ccccevveeviiivviiennennnn, 1 INspecting Wire ROPE......cvvveeiiiiiiiiiiieeeecsiiiieeee e 6
Anchoring Wire Rope to Drum ........ccccovvvvvveiineeniinnns 2 Replacing Wire ROPE .......ccoovviiiiiiiiiiiiieiniiieeiee e 7
Winding Wire Rope onto Drum...........cooecvvvveeiieiniinns 3 | Steel Sheave, Roller, And Drum Inspection.............c........ 9
Anchoring Wire Rope to Wedge Socket..................... 4 | Nylon Sheave INSPection ...........ccccccceeiiiiiiiiie e, 10
Breaking in Wire ROPE ........coovvuviiiiiiiiiiiiiiiecce e 4 | Distributing Wire Rope Wear.........ccccccovvviiiiiiieeeniniiieenn, 10

Wire Rope Lubrication ..........ccccvviiiieeiieeniiiiiiieecee e 6

NOTE: Wire rope manufacturer’'s recommendations and
federal, state, and local regulations must take
precedence over information in this folio.

WIRE ROPE STORAGE

Store wire rope in coils or on reels off the ground or floor in a
clean and dry indoor location. If outdoor storage is
necessary, the wire rope must be covered with a protective
wrapper. Keep the wire rope away from acids, fumes, and
other corrosives. Keep the wire rope away from heat that can
dry out the lubricant. If the storage period will be long,
lubricate the wire rope and perform periodic inspection given
in this folio at least monthly.

WIRE ROPE INSTALLATION
Removing Wire Rope from Shipping Reel

CAUTION!
Wire Rope Damage!

Shipping reel must rotate when wire rope is unwound.
Attempting to remove wire rope from a stationary reel can
result in a “kinked” wire rope, and wire rope will be ruined.

1. Mount wire rope shipping reel on a shaft supported at
both ends by jacks or blocks as shown in Figure 1.

Shipping

/ Reel Brum
Shaft /

Jack or

Blocks . A

A925 FIGURE 1

© 2004 Manitowoc Cranes, Inc.

2. Provide a brake at shipping reel (see Figure 2) so wire
rope can be wound tightly onto drum.

Top to Top
OR
Bottom to Bottom

A925 FIGURE 2

3. Avoid a reverse bend when winding wire rope onto
drum: wind from top of reel to top of drum or from bottom
of reel to bottom of drum as shown in Figure 2.

Avoid dragging wire rope in dirt or around objects that
can scrape, nick, cut, or crush wire rope.

Seizing and Cutting Wire Rope

Apply tight seizings of annealed wire to the ends of all wire
rope. If not done, the rope wires and strands may slacken.
This action will result in overloading of some strands and
underloading of others. Bird caging and breakage of the wire
rope can occur.

Before cutting wire rope, apply seizings on both sides of the
point where the cut will be made. Then cut the wire rope with
a torch, rope cutter, or abrasive cut-off wheel.

Rev. 03-31-2004
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WIRE ROPE INSTALLATION AND MAINTENANCE

Refer to Table 1 for the number of seizings to be applied to
the ends of wire rope and to both sides of the point where a
cut will be made. Refer to Figure 3 for the proper application
method. Each seizing should be one rope diameter long.

Table 1
Seizing Requirements

Wire Rope Type Seizings Required

Preformed 1

Nonpreformed 7/8" (22 mm)

Diameter or Smaller 2

Nonpreformed 1" (26 mm)
Diameter or Larger

Place free end of seizing wire in valley between two stands. Then
wind seizing wire over free end as shown. Finally, twist and pull two
ends of seizing wire together until seizing is tight.

View A Rope Diameter 1" (26 mm) and Larger

Wind seizing wire around wire rope as shown. Then twist two ends
of seizing wire together at center of seizing. Alternately twist and pull
ends until seizing is tight.

925 View B Rope Diameter Smaller than 1" (26 mm)
FIGURE 3

Anchoring Wire Rope to Drum
Refer to Figure 4.

Two types of wedges are used to anchor the wire rope to the
drum: wrap around and straight. Use the correct wedge part
number for the size of wire rope being used; refer to the parts
drawing for the boom hoist drums or for the load drum shaft
to obtain the correct part number.

1. Assemble wire rope and wedge to drum socket as
shown in Figure 4.

WARNING!
Falling Load Hazard!

Wire rope can be pulled out of drum if following steps are
not taken.

» Install straight wedge so corrugated side is against
wire rope.

» Install wedge so end of wire rope extends past end of
wedge, but not out of drum socket.

e« Make sure seizing is not under wedge. Remove
seizing if it interferes with assembly.

2. Tighten wedge as follows:

STRAIGHT WEDGE — rap back end of wedge with a
brass drift pin and hammer.

WRAP-AROUND WEDGE — pull on live side of wire
rope.

Folio 931-2
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WIRE ROPE INSTALLATION AND MAINTENANCE

Don’t Allow Dead End to
Extend Out of Socket
Opening.

/)— Wedge

Drum

Groove ™~ Drum

~
L

\_/ Rope

Wrap-Around
Wedge Inside
Drum.

Wrap-Around
Wedge Outside
Drum.

_ 9

Straight Wedge
Inside drum.

Straight Wedge
Outside drum.

\4
o ;i\?;%
o
Q
\ |4
Hole in
Drum Flange.

FIGURE 4

Refer to “Boom Rigging Drawing” in Service or Operator’s
Manual for correct type, size, and amount of wire rope to be
installed on boom hoist drums.

Refer to “Drum and Lagging Chart” in Service or Operator’s
Manual for correct size of drum laggings, if used.

1. Carefully inspect drums and all rope guides, rollers, and
sheaves for damage that can cause wire rope to wear or
be cut. If damage cannot be fixed, replace faulty parts.

2. Apply tension to wire rope as it is wound slowly onto
drum. First wrap must be tight against drum flange for
approximately three-fourths of drum diameter. Tap
adjacent wraps against each other with a soft metal or
wooden mallet.

Use extreme care not to put twists or turns in wire rope;
allow rope to assume its natural lay.

Wraps of First Layer Tight Against
Drum and Against Each Other.

Wedge

T

P448

First Wrap Tight Against
Flange for 3/4 of Diameter.

FIGURE 5

CAUTION!
Wire Rope Damage!

Voids or spaced wraps in first layer (see Figure 6) will
permit movement and a wedging action with subsequent
layers. Wedging action will cause crushing and abrasion
of wire rope. Never allow wire rope to “cross wind”.

Winding Wire Rope onto Drum
Refer to Figure 5.

Refer to “Load Line Specification Drawing” in Service or
Operator’s Manual for correct type, size, and amount of wire
rope to be installed on load drums.

Voids and Loose Wraps in First Layer
Cause Severe Wear of Wire Rope.

P449

FIGURE 6

Folio 931-3
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WIRE ROPE INSTALLATION AND MAINTENANCE

Anchoring Wire Rope to Wedge Socket

Refer to Figure 7 in this section.

& arnNG

Falling Load Hazard!

Wire rope can be pulled out of wedge socket if following
steps are not taken.

* Remove from wedge and socket all rough edges and
burrs which can cut wire rope or prevent wedge from
tightening in socket.

« Do not reinstall shipping material (bolt, plastic strap or
wire) in hole of wedge or socket after assembling.
Discard these materials because they can prevent
wedge from tightening in socket.

« Only use a wedge and socket which are correct size
for wire rope being used.

« Attach wire rope clip to dead end of wire rope after
assembling wire rope to wedge and socket.

If dead end of wire rope is welded, seize end of wire rope
and cut off weld before assembling to wedge and socket.
Weld will not allow strands of wire rope to adjust around
bend of wedge, resulting in high strands and wavy rope.
This condition can seriously weaken attachment.

1. Assemble wire rope and wedge to socket so live side of
wire rope is in a straight line with socket pin hole. Do not
assemble WRONG as shown in Figure 7.

2. Allow dead end of wire rope to extend past end of socket
amount shown in Figure 7. Allow wire rope to assume its
natural lay on live side of wire rope enough to tighten
wedge in socket.

3. Pull on live side of wire rope enough to tighten wedge in
socket.

4. Attach a wire rope clip to dead end of wire rope using
one of the RIGHT methods shown in Figure 7. Rope clip
will aid in preventing wire rope from being pulled out of
socket.

NOTE: Use Right Method A (Figure 7) only if wire rope clip
is small enough to be securely tightened to dead
end. Right Method C is limited to small diameter

wire rope because large diameter wire rope is hard

to loop.
A WARNING

Falling Load Hazard!

Wire rope can break if following precaution is not
observed.

Do not attach dead end of wire rope to live side of wire
rope with wire rope clip. Wire rope clip will transfer load
from live side of wire rope to dead end, seriously
weakening attachment.

5. After socket is pinned in place, hoist load slowly so
wedge seats tight. Do not shock load socket and wedge.

On current production cranes and attachments, Manitowoc
Cranes uses the Croshy “Terminator” wedge socket for dead
ending wire rope. Read and follow Crosby instructions in
your Operator’s Manual for proper installation of the
“Terminator” wedge socket.

Breaking in Wire Rope

After installing a new wire rope, break it in by operating it
several times under light load and at reduced speed. This
practice allows the wire rope to form its natural lay and the
strands to seat properly.

NOTE: Wire rope will stretch during the break-in period,
reducing the wire rope’s diameter as the strands
compact around the core.

The dead wraps of wire rope on the drum can become slack
during operation, even if the utmost care is used during
installation of the wire rope. This slackening is caused by the
normal stretch that occurs in a new wire rope under tension
and periodically throughout the wire rope’s life from release
of the load.

When slackness is noted, tightly wind the dead wraps of wire
rope onto the drum. If left uncorrected, a wedging action with
subsequent layers will occur, and the resultant abrasion may
cause broken wires in the dead wraps.

Folio 931-4
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WIRE ROPE INSTALLATION AND MAINTENANCE

Seizing
Rope
Clip \

Live Side in
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Right!
Method A
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+~ Dead
A End
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with Socket

Do not reinstall any shipping material
(bolt, plastic strap, or wire) in hole of
wedge or socket after assembling.

Right!
Method B
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Conventional Rope
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Rotation Resistant Rope

Right!
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Loop
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Both are Dangerous!

Live Side Kinked Here

Line with Socket.

Wrong!

In Straight

FIGURE 7
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WIRE ROPE INSTALLATION AND MAINTENANCE

WIRE ROPE LUBRICATION

Wire rope is a complicated piece of machinery, and its
lubrication is just as important as it is for the gears and
chains in the drive train.

New wire rope is lubricated during manufacturing, but this
lubricant is only adequate for initial storage and the early
stages of operation. To prevent the damaging effects of
corrosion and to reduce wear, the wire rope must be
lubricated at regular intervals.

Contact your wire rope manufacturer/dealer for lubrication
recommendations. The lubrication interval and the type of
lubricant used depends on the type of wire rope, the severity
of duty, and the type of corrosive elements the wire ropes is
subjected to.

The wire rope must be properly protected at all times. The
lubricant must be fluid enough to fully penetrate the strands
and rope core. Use one of the methods shown in Figure 8 to
lubricate the wire rope. For maximum penetration, apply
lubricant where the wire rope “opens up” as it travels around
a sheave or winds onto a drum.

\ Casing Filled with s
‘ Li Swab and Lubricant. s
1 [Lhny
- l‘-\. .-'__,'.i"nl L=k
— |
i = K _.-"'I"--_ |!I
—=1 [ _J-c:f_'__": P
S | R,
L | . | &% gl
-, A Pouring onto Slow /!I?EI I| |

Moving Sheave. :h i

i = ,—*__A.;'u_'__:-'__ I.-a_ir:_“'L
Ty~
"~.' E yi Bathing
Brushing

Hand
Swabbing

S139

& AruNG

Moving Rope Hazard!

Take every precaution to protect hands from injury
when rope is moving. Wear heavy gloves and move
rope as slowly as possible.

FIGURE 8

The wire rope must be clean and dry before applying
lubricant; an air jet, or wire brush are some cleaning
methods.

Do not use grease to lubricate wire rope. Grease will not
penetrate rope properly and will buildup in valleys
between wires and strands. This buildup will inhibit rope
inspection and could trap moisture in rope’s interior.

WIRE ROPE INSPECTION AND
REPLACEMENT

General

The inspection and replacement guidelines which follow
comply with United States regulations.

It is impossible to predict when a wire rope will fail; however,
frequent and periodic careful inspection by a qualified
inspector will indicate when the potential for failure exists.

Keeping Records

A signed and dated report of the wire rope’s condition at
each periodic inspection must be kept on file at all times. The
report must cover all inspection points listed in this folio. The
information in the records can then be used to establish data
which can be used to determine when a wire rope should be
replaced.

It is recommended that the wire rope inspection program
include reports on the examination of wire rope removed
from service. This information can be used to establish a
relationship between visual inspection and the rope’s actual
internal condition at the time of removal from service.

Inspecting Wire Rope

Frequent Inspection

Visually inspect all running ropes in service once each work
shift and observe the rope during operation. Pay particular
attention to areas of the rope where wear and other damage
is likely to occur:

e Pick-Up Points — sections of wire rope that are
repeatedly stressed during each lift, such as those
sections in contact with sheaves.

* End attachments — the point where a fitting is attached
to the wire rope or the point where the wire rope is
attached to the drum.

e Abuse points — the point where the wire rope is
subjected to abnormal scuffing and scraping.

Inspect all rope which can be reasonably expected to be in
use during operation for obvious damage which poses an
immediate hazard, such as the following:

1. Rope distortion such as kinking, crushing, unstranding,
bird caging, main strand displacement, and core
protrusion.

Loss of rope diameter and unevenness of the outer
strands indicate that the rope should be replaced.

2. Corrosion (clean and lubricate).

Folio 931-6
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WIRE ROPE INSTALLATION AND MAINTENANCE

Broken or cut strands.

4. Broken wires (see Periodic Inspection for additional
information).

5. Core failure in rotation resistant rope (indicated by lay
lengthening and reduction in diameter).
Periodic Inspection

The periodic inspection interval must be determined by a
qualified inspector and be based on the following factors:

»  Expected rope life as indicated by the rope manufacturer
or past experience as determined by the qualified
inspector.

»  Severity of the environment the rope is operated in.

* Size, nature, and frequency of lifts.

» Therope’s exposure to shock loading and other abuse.
* Rope maintenance practices.

The periodic inspection must be performed at least annually.

During the periodic inspection, the entire length of wire rope
must be inspected for the following types of damage. Any
damage found must be recorded and a determination made
as to whether continued use of the rope is safe.

1. All points listed under frequent inspection.

2. Reduction in rope diameter below the nominal diameter
caused by loss of core support, internal or external
corrosion, or wear of the outside wires.

Severely corroded or broken wires at end attachments.

Severely corroded, cracked, bent, worn, or improperly
applied end attachments.

Rope Not In Regular Use

Wire rope must be given a complete inspection if it has been
idle for a month or more due to shutdown or storage of the
crane on which the rope is installed. The inspection must be
performed by a qualified inspector looking for the damage
identified under both Frequent and Periodic Inspection.

Replacing Wire Rope

The final decision as to when a wire rope should be replaced
is the responsibility of the qualified inspector. Discovery of
the following conditions is sufficient reason for questioning a
wire rope’s safety and for replacing it.

Wire Rope Diameter

Measure and record the diameter of a new wire rope after
initial loading for comparison with future inspections. A
reduction in rope diameter is often the first outward sign that
the wire rope core is damaged. When reduction in diameter
is noted, the rope must be removed from service.

Measure the rope’s diameter across crowns of the strands so
the true diameter is measured as shown in Figure 9.

El‘llwll‘zwlw‘l‘\ll\‘l‘\ll‘
€\|\‘||\|z|‘\|\‘|‘l\|\‘|‘\|

A925 FIGURE 9

Wire rope shall be taken out of service when following
reductions in diameter occur:

Table 2
Reduction in Rope Diameter*

Reduction
1/64" (0.4 mm)
1/32" (0.8 mm)
3/64" (1.2 mm)
1/16" (1.6 mm)

Wire Rope Diameter
Up to 5/16" (8 mm)
3/8" (9.5 mm) through 1/2" (13 mm)
9/16" (14.5 mm) through 3/4" (19 mm)
7/8" (22 mm) through 1-1/8" (29 mm)

1-1/4" (32 mm) through 1-1/2" (38
mm)

3/32" (2.4 mm)

* Consult wire rope manufacturer for diameters not listed.

Folio 931-7
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WIRE ROPE INSTALLATION AND MAINTENANCE

Broken Wires

Thoroughly clean the wire rope so breaks can be seen.
Relax the rope, move it off “pick-up points,” and flex it as
much as possible. Use a sharp awl to pick and probe
between wires and strands, lifting any wire which appears
loose or moves excessively.

Wire rope shall be take out of service when it has following
number of broken wires (Refer to Figure 10 for an
explanation of lay length):

LAY LENGTH is distance measured
along rope in which one strand makes
one complete revolution around core.

FIGURE 10

* Running Ropes (working lines) — six randomly
distributed broken wires in one lay length, or three
broken wires in one strand of one lay length.

* Rotation Resistant Rope — two randomly distributed
broken wires in six rope diameters or four randomly
distributed broken wires in thirty rope diameters.

e Standing Ropes (pendants) — more than two broken
wires in one lay length in sections beyond the end
attachment, or more than one broken wire at the end
attachment (see Figure 11).

* Any Rope — one outer wire broken at the point of
contact with the core. The broken wire protrudes or
loops out of the rope structure.

A WARNING

Replace wire rope when more than one
broken wire appears at point marked by
arrow.

Swaged Socket

S140 /

S142 /

FIGURE 11

Wear and Other Damage

Itis normal, due to friction, for outer wires of the rope to wear.
Wire rope shall be taken out of service if wear exceeds one-
third original diameter of outside wires.

Wire shall also be taken out of service if kinking, crushing,
bird caging, or any other damage resulting in distortion of
wire rope structure exists, including heat damage from any
cause.

NOTE: United States Steel states “Replacement criteria for
galvanized strand boom suspension pendants are
25 percent of the outer wires fractured, or 10 A WARNING
percent of the total numbers, whichever comes .
first.” Falling Load Hazard!
Wire rope can break if following precaution is not
observed.
Replacement wire rope must meet specifications given in
Wire Rope Specifications Chart (load lines) or Boom
Rigging Drawing (boom hoist) supplied with your crane.
Refer to Figure 12 for examples of wire rope damage.
Folio 931-8
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Dog-Leg
or
Kink

Drum
Abrasion

Drum
Crushing

Sheaves
Too Small

Corrosion

S148

Bird Cage

FIGURE 12

Observe groove to see if contour of gauge
matches contour at bottom of sheave groove.

s

Groove Too Large

Groove Too Small

Proper fitting sheave groove should support
wire rope or 135-150° of rope circumference.

A925

FIGURE 13

2.

Remachine or replace steel sheaves, drums, or rollers
that have been corrugated by the wire rope’s print as
shown in Figure 14.

STEEL SHEAVE, ROLLER, AND DRUM
INSPECTION

Inspect steel sheaves, rollers, and drums WEEKLY.

1. Check depth, width, and contour of each steel sheave
using a groove gauge as shown in Figure 13. Replace
sheaves that have over or under size grooves.

“Corrugated” sheave,
roller, or drum will cause
wire rope to wear rapidly.

FIGURE 14

S150

Replace steel sheaves and drums that have broken
flanges or cracks in hubs, spokes, etc.

Keep drum clutches and brakes in proper adjustment
and working order.

Folio 931-9
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WIRE ROPE INSTALLATION AND MAINTENANCE

5. Replace worn or damaged bearings.

6. Replace grooved drums that allow one wrap of wire rope
to contact next wrap as rope spools onto drum.

NYLON SHEAVE INSPECTION
Inspect nylon sheaves WEEKLY.

Nylon sheaves cannot be accurately inspected using
conventional methods such as sheave gauges.

Manitowoc recommends that nylon sheaves be measured
for excessive tread diameter wear.

Due to the characteristics of nylon sheaves, the nylon
material will actually move to better support the wire rope as
the sheave wears normally.

NOTE: Depending on the type of wire rope used, It is
normal for nylon sheaves to show the wire rope

print. Do not remachine nylon sheaves.

Nylon sheave properties will be degraded in temperatures
above 140° F.

1. Inspect nylon sheaves for excessive wear, physical
defects, or damage (chips, cracks, broken flanges, flat
spots in grooves, sheaves walking off of hubs, etc.).
Replace worn or damaged sheaves.

2. Inspect sheaves to verify they do not contact another
sheave or structural plate work. Repair or replace worn
or damaged sheaves.

3. Inspect sheaves to verify they have not separated and
“walked off” steel inserts or bearings as shown in Figure
15. Maximum sideways displacement is 1/8 in. (3 mm).
Replace worn or damaged sheave assembly.

Nylon
Sheave

Improper
Snap Ring
Engagement

Steel Insert N

or Bearing

~ 1/8" (3 mm)
—»| |-«— Maximum Sideways
Displacement

FIGURE 15

4. Verify that sheaves turn freely. Wire rope may have to be
loosened to perform this inspection. Repair or replace
worn or damaged sheave.

5. Inspect sheave wear at locations E in Figure 16.
Measure at three positions to check for uneven wear.

Wear must not exceed limits given in table. Replace
worn or damaged sheave.

6. Most of Manitowoc’s nylon sheaves have sealed
bearings that do not require lubrication.

Due to application and design variations, it is not
possible to give specific grease repacking intervals or
life expectancy of components.

We recommend that nylon sheaves be inspected
weekly. For recommendations on specific applications,
please contact Manitowoc’s CraneCARE Service
Department.

When a nylon sheave is overhauled, repack the bearing
with N.G.L.I. EP #2 grease,

NOTE: For some sheaves, the seals are an integral part of
the bearing. Therefore, if a seal is damaged during
repacking, the complete bearing may have to be

replaced.

DISTRIBUTING WIRE ROPE WEAR

Wire rope wear at the “critical wear points” can be reduced
and the life of the wire rope extended by moving the rope at
regular intervals so different sections of rope are subjected to
the wear points. This practice can also help correct spooling
problems and rope vibration.

To move the wire rope, cut off a piece of wire rope at the
drum and refasten it. The piece cut off should be long
enough to move wire rope at least one full drum wrap.

If the wire rope is too short to allow cutting off a piece of it,
reverse the rope end for end and refasten it.

Folio 931-10
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WIRE ROPE INSTALLATION AND MAINTENANCE

< C»>

SHEAVE DATA

v

> D |-

Sheave OutAside B c D
_ 1 . .
Part No. Diameter Tread Diameter Width Rope Diameter
912738
I 631054 | 13.19 | 335.0 | 11.42 | 290.1 | 177 | 450 5/8 16
) 631056
631065 | 16.00 | 406.4 | 1337 | 339.6 | 217 [ 551 [ 916 | 14
631071 | 16.00 | 406.4 | 1388 | 3526 | 217 [ 551 | 58 [ 16
631526 | 19.25 | 489.0 | 16.63 | 4224 | 2.00 | 508 | 78 | 22
E B 631527 | 19.25 | 489.0 | 16.63 | 4224 | 2.00 | 508 | 58 | 16
631055 | 19.69 | 500.1 | 17.60 | 447.0 | 1.85 | 470 | 78 | 22
631067 | 19.69 | 500.1 | 17.75 | 4509 | 1.97 | 50.0 | 3/4 | 19
631529 | 20.00 | 508.0 | 17.00 | 431.8 | 300 [ 762 [ 1 [ 25
y 631519 | 23.00 | 584.2 | 2013 | 5110 | 225 [ 572 [ 78 [ 22
Y
631084
631102
631520 | 23.00 | 5842 | 20.13 | 511.0 | 250 | 635 7/8 22
A00049
A00083
631082
631096
631103 | 27.00 | 685.8 | 23.00 | 584.2 3 76.2 1 28
A00050
A00051
631100 | 30.00 | 762.0 | 27.00 | 6858 | 3.00 | 762 | 1-1/8 29
L |f tread print exists in root of sheave groove, measure to maximum tread diameter.
REPLACEMENT DATA
E | 3/16" (4.8 mm) Maximum from Original Tread Diameter

FIGURE 16
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LOAD BLOCK AND HOOK-AND-WEIGHT BALL

ani
\/

Maintenance and Inspection

A WARNING

Falling Load Hazard!

To prevent load from dropping due to structural failure of
load block or hook-and-weight ball:

Only use a load block or a hook-and-weight ball which
has a capacity equal to or greater than load to be
handled.

Do not remove or deface nameplate (Figure 1)
attached to load blocks and hook-and-weight balls.

See “Load-Block Data” in CAPACITIES Section of
Service Manual for recommended sling angles and
capacity restrictions when load block has duplex or
guadruplex hook.

@ cap. Yamm  ys TON @
WT. of ot LB’S.
MANITOWOC
NO. M.Ec. Part Number
S SERIAL NO. ofunit @
FIGURE 1

The operating condition of the load block and the hook-and-
weight ball can change daily with use; therefore, they must
be inspected daily (at start of each shift) and observed
during operation for any defects which could affect their safe
operation. Correct all defects before using the load block or
the hook-and-weight ball.

Daily inspection and maintenance will include the following
points (see Figures 2 and 3):

1.
2.

Clean the load block or the hook-and-weight ball.

Lubricate the sheaves (if fittings provided), the hook
trunnion, the hook swivel, and any other part equipped
with a grease fitting at the intervals specified in the
“Lubrication Guide.”

Tighten loose tie-bolts, capscrews, and setscrews.
Check that all cotter keys are installed and opened.

Check the sheaves for uneven wear in the grooves and
on the flanges. Check for loose or wobbly sheaves.
These conditions indicate faulty bearings or bushings.

© 2002 Manitowoc Cranes, Inc.

Check the fit of the wire rope in the groove of each
sheave. An oversize wire rope can crack the lip of the
sheave flange causing rapid wear of the wire rope and
sheave. The groove must be larger than the wire rope,
and the groove must be free of rough edges and burrs.

Check that the hook, the trunnion, and the swivel rotate
freely without excessive play. Faulty operation indicates
faulty bushings or bearings or inadequate lubrication.

Check the swivel of the hook-and-weight ball for the
following conditions:

e Overloading: Spin the swivel by hand; if the motion
is rough or has a ratchet-like effect, the swivel
bearings are damaged.

e  Side loading: The swivel will turn freely in one spot
and lock-up in another. This condition can also be
checked by looking at the gap (see Figur e2)
between the barrel and shank (swivel must be
removed from weight ball to check); if the gap is
wide on the side and closed on the other, damage is
present.

NOTE: The gap between the barrel and the shank is

10.

normally 0.020 to 0.050 inches. If the gap
increases, swivel-bearing failure is indicated.

Check the load block for signs of overloading: spread
side plates, elongated holes, bent or elongated tie-bolts,
and cracks.

Check the wire rope for wear and broken wires at the
point the wire rope enters the dead-end socket. Check
the socket for cracks. Tighten the wire-rope clips at the
dead end of the wire rope.

Check that each hook is equipped with a hook latch and
that the hook latch operates properly. The latch must not
be wired open or removed.

A WARNING

Falling Load Hazard!

To prevent load from dropping:

Hook latch must retain slings or other rigging in hook
under slack conditions. Hook latch is not intended as
anti-fouling device, and caution must be taken to
prevent hook latch from supporting any part of load.
Slings or other rigging must be seated in hook when
handling load; they must never be in position to foul
hook latch.

11.

Inspect each hook and shackle for damage as shown in
Figure 4.

Rev. 04-08-2002
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LOAD BLOCK AND HOOK-AND-WEIGHT BALL

NOTE: Check each hook and shackle at least yearly for
cracks using a dye penetrant test, MAG particle
test, ultrasonic test, or by X-raying.

A WARNING

Falling Load Hazard!

To prevent load from dropping due to hook or shackle
failure:

» Do not attempt to repair cracks in hooks and shackles
by welding. Furthermore, do not weld on any load

A923
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MANITOWOC ENGINEERING CO.

Madidouae, Wit mdisre 34200

TAMNE ARD [CEAK SAFACLTY TABLE
MODEL 4000-4000W VICON &

Ihe following capaclties, lfcted in gallons amd liters
are approxipace for ordering suppliee. Use dipstick,
alghc cauge ot lével plug for actusl check of lewel.

capat 17T 1ES |
LRESERNVOIN | CHATH AlD/OKR CEAX CAZE GaLl Oy LITERS _J
T il
FEEL ‘LK ; 10 TRy, L
COOL MG SYSTEM: )
CLMMLNES — 15% ¢t SE LA
CATERFILLAE = 20 *1 TE_IN
CEMELL], MOTORG &~110 17+t E4_ %Y
1xw=-11 185 w1 £q. 14
A0TATIMG EED SUIMP:
WiISTARNDARD BOOM 10IST - 21 9L A
. WSLMIPERTIENT TO0M HOLLST — 2% 1a%.323
TREAHSHISS SN CASE ARD
ORTYES CHAal'H CASE: 34 0. 2k
CanBODY ; 1-:I72 5_B8
TOHRJUE CoRVYERTERS: 23 47 Nk
rE CLEAMER - JLL BATH %Y PE:
CATEAFILLAR [-343 ZTHCYHE - 1-1j2 5 B8

&dd ? Gallons (7.2t Litves)

*Lbhen eguipped with o cab water heater

Add 9 Gallons 54,07 LiLcces)

FWhen egquipped with heat exchanger cocllog aof canverters

EHGTIHE CRAMELASE:
AR OCOMMRESEQR -
STARTING EHGLNE -

SER EAHUFACTURERS HABML AL

FOHE  520- |

TANE & GEAR COPACITTES AlI00-4 300w o lin
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GENERAL DISTRIBUTION Bulletin No.: 18-1
Page 1 of 3
Rev: 04-27-2001

e SERVICE/PARTS
BULLETIN

LUBRICANT SPECIFICATIONS
All Traditional Crane Models
(Replaces Bulletin 152

General The Lubrication Guide supplied with your crane may not contain up-to-date
lubricant specifications.

You must use lubricants that meet the specifications given in this bulletin.

CAUTION

COMPONENT FAILURES! Using inadequate lubricants can result In
component failures. Warranty claims may be denied if you use lubricants
that do not meet specifications given in this bulletin.

Refer to Lubrication Guide in your Service Manual for lubrication intervals.

Approved lubricants for arctic operation are given in Bulletin 18-2.

Grease Use an extreme pressure, heavy duty, water repellent grease that meets
MIL-G-10924-B Spec. (or later). The grease must be fluid enough to be
applied by a grease gun and to flow through grease lines at the expected
ambient temperature.

EP #2 grease is used for factory fill unless otherwise specified by crane owner.

Follow the manufacturer’'s recommendations or the instructions in automatic
lube system folio for the approved grease to be used in “automatic lube
systems.”

Open Gear QOil Open gears not enclosed in an oil tight case (such as ring gear) must be
lubricated with a thick oil that has the following characteristics:

* Resists being thrown off by turning gears.

* Resists being washed off by water.

* Resists thinning out and dripping off at hottest operating temperature.

* Resists becoming so stiff that it chips or peels off at coldest operating
temperature.

This type oil requires heating or thinning for proper application to gear teeth.
Apply a light film of oil to each gear toot®o not rely on gear rotation to
distribute oil

© 2001 Manitowoc Cranes, Inc.
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Gear Oll

Transmission and
Chain Case Ol

Controlled Torque
Converter Ol

Hydraulic Oil

Manitowoc acknowledges that there may be boom hoist lubricants available
that are as good as, or better than, those we have approved below. However, we
have not verified the results of using those lubricants in the boom hoists on our
cranes. You are urged to consult your oil supplier before using a boom hoist
lubricant that is not approved by Manitowoc. If your oil supplier warrants that
the lubricant is in fact equivalent to the our approved lubricant and will provide
the required lubrication, then your crane warranty will not be affected.

Gear oil must meet or exceed API Service Classification GL-5 and
MIL-L-2105D.

Units without Isolated Boom Hoist
Boom Hoist Lubricated with Oil from Rotating Bed Circulating Oil System

Lubriplate APG 80W-140 or Summit 80W-140
(both for break-in and normal operation)

Units with Isolated Boom Hoist
Boom Hoist Has Its Own Sump

Rotating Bed
Benz Oil Gear Master 80W-140 (or equivalent)

Boom Hoist Housing
Mobilgear SHC460 or Summit Syngear SH-1046 (see NOTE)

NOTE: Break-in boom hoist gears with Lubriplate APG 80W-140 or
Summit 80W-140 (contact factory for procedure). Then drain
boom hoist housing and refill with Mobilgear SHC460 or Summit
Syngear SH-1046.

Use any 10W-30 oil that meets or exceeds the requirements of API Service
Classification CG-4, CF-4, CF-2, CF, SH and those of MIL-L-2104F.

Use any 10W oil that meets or exceeds the requirements of API Service
Classification CF, CF-2, CE, CD-Il, CD, SH, SG and those of MIL-L-2104F
and MIL-L-46152D.

Use a quality brand hydraulic oil that contains oxidation, rust, and foam
inhibitors. Additionally, the oil used must have good thermal and hydrolytic
stability to prevent wear, erosion, and corrosion of internal parts.

Hl)ij(r)aairgdoe” Ambient Temperature Range
15 -3CF to 30F (-34C to -I°C)
32 -1CF to 60F (-23°C to 16C)
46 O°F to 85F (-18C to 29C)
68 10F to 110F (-12C to 43C)
100 30F to 120F (-1°C to 49C)

https://cranemanuals.com
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Hydraulic System
Fluids

Model System Fluid
All Models t Gantry Lifting Device Pump Hydraulic
3900 Power Lowering 10W-30 *
Boom Hoist .
3900W, 3950W t Power Lowering Hydraulic
3950w Tagline Hydraulic
3950D Drag/Clam Boom Positioning Hoist (one drum) 10W-30 *
4000W Power Lowering 10W-30 *
Boom Hoist, Hyd. Driven 3rd Drum, :
4100w t Power Lowering, Tagline, Winch Hydraulic
t1 Container Handling with or without Power Lowering Hydraulic

t Screw Jacks for Ringer® with or without Power Lowering & Winch  Hydraulic

4100W RINGER-Swinger™  Swing Unit Hydraulic
4100W Transporter Travel Hydraulic
4100W RINGER™ Pivoting , :
Powered Travel Attachment t1 Travel Attachment & Power Lowering Hydraulic
4600 Boom Hoist, Tagline & Power Lowering 10W-30 *
Boom Hoist, Travel, Cab Positioner, .
4600 S-4 t Power Lowering, Gantry, Tagline & Fan Hydraulic
6000W Boom Hoist, Power Lowering, Travel & Cab Positioner Hydraulic
Mast Cyl., Gantry Cyl., Fan Drive, & Boom Stops 10W-30 *
6000 S-2 Boom Hoist, Swing, Power Lowering, & Travel Hydraulic
6400 Dragline Boom Hoist, Fans, Swing Lock, Air Conditioner, Swing & Travel Hydraulic

36 ft Platform-RINGER™

Swing, Boom Hoist, Tagline, Swing Lock, Swing Pinion Cyl., Pow<:*i_r| draulic
Lowering & Travel (when equipped w/Transporter) y

60 ft Platform-RINGER™

Swing, Boom Hoist, Tagline, Swing Lock, & Swing Pinion Cylinder  Hydraulic

Power Lowering 10W-30 *
RINGERS (All) Jacking System 10W **
Hoists (All) Power Lowering 10W-30 *
2000 Swing, Boom Hoist, Tagline, Swing Lock, Swing Pinion Cyl., Pow<:*i_r|yOIrauIiC

Lowering & Travel

*  Use same 10W-30 oil used in transmission and chain case (see Transmission and Chain Case Oil).
** Use same IOW oil used in torque converter (see Controlled Torque Converter Oil).

t 10W-30 can be used in place of hydraulic oil in these systems.

t1 DO NOT use 10W-30 in these systems.
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o3 SERVICE/PARTS
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Bulletin b T1E-2
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BULLETIN

APPROVED LUBRICANTS FOR ARCTIC OPERATION
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CAPACITIES
MODEL 4000W - SERIAL 40385

PUBLICATION DATE TITLE

SECTION 5 - CAPACITIES
Folio 2081 03/07/05 Capacity Chart Information

For lifting capacities, wire rope specifications, drum and lagging information, and
other capacity information, refer to separate capacity chart manual provided with
crane or to laminated capacity charts retained in operator's cab.

08/10/06
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1l
CAPACITY CHART INFORMATION M
All Models

TABLE OF CONTENTS

Guide For Determining Total Load And Maximum Working Radius..................... 1
EXAMPLE — Determining Total Load and Maximum Working Radius From
LOWET BOOM POINT ...ttt ettt e e e e e e 2
Worksheet A — Determining Total Load and Maximum Working Radius From
LOWET BOOM POINT....ciitiiieiiiiie ettt e e e e e e e e 3
Worksheet B — Determining Total Load And Maximum Working Radius From
UPPEI BOOM POINE...ciiiiiiiiiiiiiiie ittt ee e e e 4
Worksheet C — Determining Total Load and Maximum Working Radius From
Fixed Jib POINt 0N BOOM........oiiiiiiiiiieie e 5
Worksheet D — Determining Total Load and Maximum Working Radius From
Lower Boom Point with Luffing Jib Attached .............oocoiiiiiii e 6
Worksheet E — Determining Total Load and Maximum Working Radius From
Lower Luffing Jib POINT.........ouuiiiiiiiiicce e 7
Worksheet F — Determining Total Load and Maximum Working Radius From
Fixed Jib Point on LUffing Jib........ccciiiiiiie e 8
Worksheet G — Determining Total Load and Maximum Working Radius From
Intermediate Fall Point on LUffing Jib ..o 9
Worksheet H — Determining Total Load and Maximum Working Radius From
TOWEr BOOM POINT......oiiiiiiiiieiiiie et 10
Worksheet J — Determining Total Load and Maximum Working Radius Tower
JID POINT .. 11
Worksheet K — Determining Total Load and Maximum Working Radius From
Tower Intermediate Fall...........ccocooiiiiiiii e 12

Crawler BIOCKING DIagram.........oiiuiiiiieeeiiiiiiiee et ianreeee s 14

(O] =Tz 11 g o [ 2 = Lo |01 SRR 16

GUIDE FOR DETERMINING TOTAL LOAD o Jib.
AND MAXIMUM WORKING RADIUS «  Upper boom point.

e Intermediate fall point.

e Wire rope below boom, jib, and intermediate fall points.
A WARNING

e Load blocks and hook and weight balls below boom,
Falling Load Hazard! jib, and intermediate fall points.

Prevent crane from tipping or structural failure of «  Slings and other lifting equipment below boom, jib, and
attachment. Perform following steps prior to lifting any intermediate fall points.

load:
This folio contains worksheets to assist qualified operators

* Read capacity chart to determine what is considered in determining the total load to be lifted and the maximum
part of total load. working radius for that load.

*  Calculate total load to be lifted. The work sheets provided in this folio are for standard lifting

» Do not exceed maximum working radius for total arrangements. What is and is not considered part of the

load to be lifted. total load can vary from one capacity chart to another and
from one attachment to another. Read capacity chart in
Capacity charts for Manitowoc cranes show the total weight ~ use to determine what is considered part of total load. If

of freely-suspended loads for various boom/jib lengths and in doubt, contact your Manitowoc Distributor or the Service
operating radii. Department at the factory for assistance.

To determine the total weight of the load that can be lifted at
a given radius, the operator must include the weight of
certain lifting equipment, such as the following:

© 2005 Manitowoc Cranes, Inc.

Rev. 03-07-2005 https://cranemanuals.com F2081-1




CAPACITY CHART INFORMATION

EXAMPLE - Determining Total Load and Maximum Working Radius From Lower Boom Point

For this example, an M-250 equipped
as follows has been used:

* B30.5 Capacity Chart_ Boom | Oper. | Boom Eo_ortn . .
» 130 ft of #44 Heavy Lift Boom Lgth. |Rad. |Ang. oin apacity
; Feet |Feet |Deg. Elev. | Pounds
* 40 ft of #132 Jib Feet
* 60 U.S. Ton Block with 4-Part gg gg.; igg.g 222;88:
Load L_|ne _Suspended 30 ft 28 | 818 |1362 346.700%
below Jib Point 29 | 813 |136.1 337,400
+ 100 U.S. Ton Block with 4-Part gg :g-g ﬁ:: Zggg
Logd Line from Lower Boom 3 | 791|131 259,100
Point (full block travel) 36 | 782 |1346 236,600
. 38 773 | 134.2 217,600
53,000 Plp tLoad from Lower 0 764 11336 201200
oom Foin _ 42 | 754 |1331 | 186900
* 2.7 Ib/ft Weight of Wire Rope. 1 44 | 745 |1325 174,400
46 73.6 | 1319 163,300
48 727 |131.2 153,500
Deduct from Capacities when 3 S0 717 11305 144,600
Jib is Attached 55 69.4 |128.7 126,100
. . 60 67.0 |126.5 111,300
40' (6,4001bs —1 70 62.1 |121.5 89,400
60' \ S 75 595 1185 81,000
130%, ig'ggg :E: 80 | 569 |1153 73,800
120 15:300 bs = | B2 W) GO0
95 484 1103.3 57,400
100 45.3 98.4 53,200
105 42.0 92.9 49,400
110 385 86.7 46,000
115 34.7 79.7 42,900
120 30.5 715 40,100
125 256 61.5 37,600
A922 )
DESCRIPTION WEIGHT (Ib)
Component Weights
1 Fixed Jib (see Jib Deduct table in capacity chart) 6,400
2 Load Block/Hook and Weight Ball (below jib point) 2,825
3 Upper Boom Point (from capacity chart if noted) Does Not Apply
4 Load Block/Hook and Weight Ball (below upper boom point) Does Not Apply
5 Load Block/Hook and Weight Ball (below lower boom point) 4,800
6 Total Weight of Slings and Other Lifting Equipment Below Jib Point,
Upper Boom Point, and Lower Boom Point 700
7 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wire rope per ft) 1,728
Totals
A Total Component Weights (ADD items 1 — 7 above) 16,453
B Weight of Load to be Lifted 50,000
C Total Load to be Lifted (ADD A and B above) 66,453
D Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart) 85 ft
F2081-2
. anifowoc
https://cranemanuals.com C Crane CARE




CAPACITY CHART INFORMATION

Worksheet A — Determining Total Load and Maximum Working Radius From Lower Boom Point

DESCRIPTION
Component Weights (see Note 1:)

1 Fixed Jib (see Jib Deduct table in capacity chart). . . ... ... . ..
2  Load Block/Hook and Weight Ball (below fixed jib point) . . . ... ... .. . i
3 Upper Boom Point (from capacity chartifnoted) . . .. ..... . ... . . . . e
4  Load Block/Hook and Weight Ball (below upper boom point, ifinstalled). . . .......................
5 Load Block/Hook and Weight Ball (below lower boom point) . ... ....... ... . . . . . . i
6 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper

Boom Point, and Lower Boom POINt. . . ... ..o e
7 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower

Boom Point (see Load Line or Wire Rope Specifications Chart for weight of wire rope) . . ............
Totals
A Total Component Weights (ADD itemsS 1 — 7 above) . .. . . ... ... e
B Weightof Loadto be Lifted. . . ... ... e
C Total Load to be Lifted (ADD A and B above). . . . . .. ... e
D Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart)

Note 1.  For some cranes so equipped, auxiliary drum in boom
butt and special rope guides or guards are considered
part of load from boom and jib points. See deduct
tables in capacity chart for detailed information.

A922
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CAPACITY CHART INFORMATION

Worksheet B — Determining Total Load And Maximum Working Radius From Upper Boom Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below upper boom point)

2 Upper Boom Point (from capacity chart if noted)

3 Load Block/Hook and Weight Ball (below lower boom point)

4 Total Weight of Slings and Other Lifting Equipment Below Upper Boom Point
and Lower Boom Point

5 Total Weight of Wire Rope Below Upper Boom Point and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A  Total Component Weights (ADD items 1-5 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above) see NOTE 1

D Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart)

. /2
=
Note 1:  Total load to be lifted must not exceed
maximum structural rating of upper boom 3.4
point or exceed boom capacities as
specified in capacity chart.
/i
/
A922
F2081-4
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CAPACITY CHART INFORMATION

Worksheet C — Determining Total Load and Maximum Working Radius From Fixed Jib Point on Boom

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below fixed jib point)

2 Upper Boom Point (from capacity chart if noted)

3  Load Block/Hook and Weight Ball (below upper boom point, if installed)

4  Load Block/Hook and Weight Ball (below lower boom point)

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point,
5 . -
Upper Boom Point, and Lower Boom Point

6 Total Weight of Wire Rope Below Fixed Jib Point, Upper Boom Point, and Lower Boom Point
(see Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A  Total Component Weights (ADD items 1-6 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above)

D Maximum Working Radius (for Total Load to be Lifted from C above — see correct capacity chart)

il ) F2081-5
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CAPACITY CHART INFORMATION

Worksheet D — Determining Total Load and Maximum Working Radius From Lower Boom Point with Luffing Jib Attached

(see Note 1:)

DESCRIPTION
Component Weights

1 Load Block/Hook and Weight Ball Below Lower Boom Point (see Note 2:). . ... .......... ...,
2 Fixed Jib (see Jib Deduct Table in capacity chart). . ... ....... .. .. i
3 Load Block/Hook and Weight Ball (below fixed jib point, ifinstalled). . .. .........................
4 Upper Luffing Jib Point (from capacity chartifnoted) . ... ....... ... .. . . . . ..
5 Load Block/Hook and Weight Ball (below upper luffing jib point, ifinstalled). .. ....................
6 Load Block/Hook and Weight Ball (below lower luffing jib point, ifinstalled) . .. ....................
7 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart). . ...................

8 Load Block/Hook and Weight Ball (below intermediate fall point) . ... ........... ... ... ... ......

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point. ... .......... .. ... .. ..........

Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
0 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIgQht Of WIFr@ TOPE) . . . . . o o o e e e e e

Totals
A Total Component Weights (ADD items 1-10 @bOVE) . . . . ... .t
B Weightof Loadtobe Lifted .. ... ... . e

C Total Load to be Lifted (ADD Aand B above) . .. ......... i e e e

Maximum Working Radius (for Total Load to be Lifted from C above — see
correct capacity chart)

for detailed information.

for detailed information.

A922

F2081-6
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For most applications, weight of luffing jib and a certain
amount of weight below lower luffing jib point have
been included in boom capacity determination and do
not have to be added to total load. See capacity chart

Depending on jib length, some lower boom point
sheaves may have to be removed. See capacity chart

Qanlfowoc
Crane CARE



CAPACITY CHART INFORMATION

Worksheet E — Determining Total Load and Maximum Working Radius From Lower Luffing Jib Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below lower luffing jib point) . .. ... ... .. ... . . . i,
2 Fixed Jib (see Jib Deduct Table in capacity chart) . . . ... .. . e
3 Load Block/Hook and Weight Ball (below fixed jib point, ifinstalled) . . .. ........... ... .. ........
4 Upper Luffing Jib Point (from capacity chartifnoted). . .. ... . .. . . . . .
5 Load Block/Hook and Weight Ball (below upper luffing jib point, ifinstalled) . . .. ...................
6 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart) . . ...................
7  Load Block/Hook and Weight Ball (below intermediate fall point). . . .. ...... .. .. ... . . ... .. .......

8 Load Block/Hook and Weight Ball (below lower boom point, if installed) see Note 1: . ...............

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower

9 Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point ... ............ .. ... .. ... ......

1 Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,

0 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIGht OF WIF@ TOPE) . . . o o e e e e e e e e e e e

Totals

A  Total Component Weights (ADD items 1-10@abOVE) . . . . . . .ottt
B Weightof Loadtobe Lifted. . ... . e

C Total Load to be Lifted (ADD A and B above). . . . ... e e

Maximum Working Radius (for Total Load to be Lifted from C above — see
COrrect capacity Chart). . . . ... .. e

Note 1:  Depending on jib length, some lower
boom point sheaves may have to be
removed. See capacity chart for
detailed information.

A922
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CAPACITY CHART INFORMATION

Worksheet F — Determining Total Load and Maximum Working Radius From Fixed Jib Point on Luffing Jib

DESCRIPTION WEIGHT

Component Weights

1 Load Block/Hook and Weight Ball (below fixed jib point). . ... ... ... . . . ..
2 Upper Luffing Jib Point (from capacity chartifnoted) . ... ... ... . . . . . . . .
3 Load Block/Hook and Weight Ball (below upper luffing jib point, if installed). . .. ... ................
4  Load Block/Hook and Weight Ball (below lower luffing jib point, ifinstalled) . . . . ...................
5 Intermediate Fall Point (see Intermediate Fall Deduct Table in capacity chart). . ... ................

6 Load Block/Hook and Weight Ball (below intermediate fall point) . ... ......... .. ... .. ... .. .....

Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point. ... .......... .. ... ...........

Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
9 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIGht OF WIF@ TOPE) . . . . . o o o e e e e e e e e e e e

Totals
A Total Component Weights (ADD items 1-9 above) . .. ... ... . ... e
B  Weightof Loadto be Lifted . . ... .. ...

C Total Load to be Lifted (ADD Aand B above) . . . . ... ..

Maximum Working Radius (for Total Load to be Lifted from C above — see

D correct capacity Chart) . . . ... .
Depending on jib length, some lower
boom point sheaves may have to be
removed. See capacity chart for
detailed information.

F2081-8
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CAPACITY CHART INFORMATION

Worksheet G — Determining Total Load and Maximum Working Radius From Intermediate Fall Point on Luffing Jib
(see Note 1:)

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below intermediate fall point). . ... .......... ... .. ... ... . .....
2 Fixed Jib (see Jib Deduct Table in capacity chart) see NOte 2: . . ... ... .t
3 Load Block/Hook and Weight Ball (below fixed jib point, ifinstalled) . ... .........................
4 Upper Luffing Jib Point (from capacity chartifnoted). . ... ....... .. .. . . i
5 Load Block/Hook and Weight Ball (below upper luffing jib point, ifinstalled) . .. ....................
6 Load Block/Hook and Weight Ball (below lower luffing jib point, ifinstalled) . ......................
7  Load Block/Hook and Weight Ball (below lower boom point, if installed) see Note 3: . ...............
8 Total Weight of Slings and Other Lifting Equipment Below Fixed Jib Point, Upper Luffing Jib Point, Lower
Luffing Jib Point, Intermediate Fall Point, and Lower Boom Point .. ............... ... .. .........
Total Weight of Wire Rope Below Fixed Jib Point, Upper Luffing Jib Point, Lower Luffing Jib Point,
9 Intermediate Fall Point, and Lower Boom Point (see Load Line or Wire Rope Specifications Chart for
WEIght OF WIr@ TOPE) . . . .« o e e e e e e e
Totals
A Total Component Weights (ADD items 1-9 above) . . . .. . ...
B Weightof Loadto be Lifted. . . ... ... e
C Total Load to be Lifted (ADD A and B above). . . . . . ... . .
D Maximum Working Radius (for Total Load to be Lifted from C above — see

correct capacity chart)

Note 1.  For most applications, weight of luffing jib and
a certain amount of weight below lower luffing
jib point have been included in intermediate fall
capacity determination and do not have to be
added to total load. See capacity chart for
detailed information.

Note 2:  For most applications, weight of fixed jib and a
certain amount of weight below fixed jib point
have been included in intermediate fall
capacity determination and do not have to be
added to total load. See capacity chart for
detailed information.

Note 3: Depending on jib length, some lower boom
point sheaves may have to be removed. See
capacity chart for detailed information.

A922

ﬂ F2081-9

Mdlsy https://cranemanuals.com



CAPACITY CHART INFORMATION

Worksheet H — Determining Total Load and Maximum Working Radius From Tower Boom Point

DESCRIPTION WEIGHT
Component Weights

1 Jib (see Jib Deduct Table in capacity chart)

2  Load Block/Hook and Weight Ball (below jib point, if installed)

3 Load Block/Hook and Weight Ball (below boom point)

4  Load Block/Hook and Weight Ball (below intermediate fall, if installed)

5  Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and Intermediate Fall.

6 Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A  Total Component Weights (ADD items 1-6 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above)

Maximum Working Radius (for Total Load to be Lifted from C above — see

D correct capacity Chart) . . . ... .
1
=
é/ 2,5
/6
= —5
— 6 B
./4' s
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CAPACITY CHART INFORMATION

Worksheet J — Determining Total Load and Maximum Working Radius Tower Jib Point

DESCRIPTION WEIGHT
Component Weights

1 Load Block/Hook and Weight Ball (below jib point)

2  Load Block/Hook and Weight Ball (below boom point, if installed)

Load Block/Hook and Weight Ball (below intermediate fall, if installed)

Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and
Intermediate Fall

5  Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wire rope)

Totals

A  Total Component Weights (ADD items 1-5 above)

B  Weight of Load to be Lifted

C Total Load to be Lifted (ADD A and B above)

D Maximum Working Radius (for Total Load to be Lifted from C above — see
correct capacity chart)

A922

WS F2081-11
M https://cranemanuals.com



CAPACITY CHART INFORMATION

Worksheet K — Determining Total Load and Maximum Working Radius From Tower Intermediate Fall
(see Note 1:)

DESCRIPTION

Component Weights

1 Load Block/Hook and Weight Ball (below jib point, if installed) (see Note 1:) ... ...................
2  Load Block/Hook and Weight Ball (below boom point, ifinstalled) . .............................

Load Block/Hook and Weight Ball (below intermediate fall). . ... ......... .. .. ... . i,

Total Weight of Slings and Other Lifting Equipment Below Jib Point, Boom Point, and
Intermediate Fall

5  Total Weight of Wire Rope Below Jib Point, Boom Point, and Intermediate Fall (see
Load Line or Wire Rope Specifications Chart for weight of wire rope). . . .......... ...,

Totals
A Total Component Weights (ADD items 1-5above) . .. ... ... it

B Weightof Loadtobe Lifted .. ... ... . . e

C Total Load to be Lifted (ADD Aand B above) . .. ......... i e e e

D Maximum Working Radius (for Total Load to be Lifted from C above — see
correct capacity chart)

/5
é 1,4
£ -1
/5
5/2,4
2
/5
../3
4

Note 1:  Weight of jib has been included in
capacity determination and does not
require deduction.

A922
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CAPACITY CHART INFORMATION

CRAWLER BLOCKING DIAGRAM

A WARNING

READ CAPACITY CHARTS!

Do not attempt to operate crane without first reading and
understanding capacity charts.

Crane must be rigged, blocked, and operated according
to instructions given in capacity charts.

All operations must be performed with crane level as
specified in capacity charts; otherwise crane could tip.

Failing to comply with capacity charts can result in tipping
or structural failure of boom, boom and fixed jib, tower
attachment, or luffing jib attachment.

Death or serious injury to personnel can result.

Figure 1 shows proper blocking of the crawlers for the

following operating conditions:

» Raising and lowering booms, boom and fixed jibs, tower
attachments, and luffing jib attachments which require
increased stability as stated on the capacity chart.

e Capacity chart ratings which require front of crawlers to
be blocked (limited swing).

»  Capacity chart ratings which require front and rear of
crawlers to be blocked (360° rating).

Hardwood or steel blocking must provide even support,
equal to the width of crawler pads under the centerline of the
crawler rollers and/or the tumblers. Blocking must be thick
enough to maintain dimensions given in table even after
ground and blocking are compacted.

The blocking ensures that the centerline of the crawler rollers
or the tumblers becomes the tipping fulcrum.

CAUTION
Crawler Damage!

DO NOT extend blocking into area of intermediate rollers.
Damage to crawler components may result.

B173 !

Tumbler (Drive) End

F2081-14

Intermediate
Rollers

Roller End

FIGURE 1
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CAPACITY CHART INFORMATION

Blocking Dimensions
X Y
Model Tumbler (Drive) End Roller End Notes
inches mm inches mm
M-50W 1-1/2 38.10 1-3/8 34.93
M-65W 1-1/4 31.75 1-1/4 31.75
M-80W 1-1/2 38.10 1-1/4 31.75
M-85W 1-1/2 38.10 1-1/4 31.75
111 1/2 12.70 1/2 12.70
180 1-1/2 38.10 1-1/2 38.10
222 1-1/2 38.10 1-1/2 38.10
M-250, S2 1-1/4 31.75 1/2 12.70
555 1-1/4 31.75 1-1/4 31.75
777 1-1/2 38.10 3/4 19.05 4
777 1 25.40 1/4 6.35 5
888 S1, S2 1-1/8 28.58 1/2 12.70
999 1 25.40 1/2 12.70
1015 1/4 6.35 718 22.22
2250 1 25.40 1/2 12.70
2900WC 3/4 19.05 3/4 19.05 1
2900WC 1 25.40 1 25.40 2
3000W 1/4 6.35 1 25.40 3
3900 1/4 6.35 1/2 12.70 4,5
3900W 1/4 6.35 1/2 12.70 6
3950D 1/4 6.35 3/4 19.05
3950W 1/4 6.35 3/4 19.05
4000 1/2 12.70 3/4 19.05
4000W 1/4 6.35 1/2 12.70
4100W S1, S2 5/8 15.88 1/2 12.70
4600 5/8 15.88 5/8 15.88
4600 S3 5/8 15.88 5/8 15.88
4600 S4, S5 5/8 15.88 5/8 15.88
6000W 1 25.40 1-1/4 31.75
6000 S2 1 25.40 1-1/4 31.75
7000 1 25.40 1-1/4 31.75
15000 — 25.40 — 12.70
16000 1-7/8 47.62 2-1/8 53.97
18000 2-7/8 73.02 2-5/8 66.67
21000 1-1/4 31.75 Not Applicable
NOTES

1-30" (762 mm) Crawler Treads

2 — 36" (914) Crawler Treads

3 —33" (838 mm) Crawler Treads

4 — 38" (965 mm) Crawler Treads

5—-48" (1 219 mm) Crawler Treads

6 — 24" (610 mm) or 27" (686 mm) Crawler Treads

[N F2081-15
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CAPACITY CHART INFORMATION

OPERATING RADIUS

OPERATING RADIUS is the horizontal distance from the
crane’s centerline of rotation to the center of the freely
suspended load line or load block.

The centerline of rotation is difficult to locate. Therefore,
deduct the radius (R) given in the table from the operating

radius given on the capacity chart. Then measure from the
point indicated in the appropriate illustration to the center of

the load line or load block.

This practice will eliminate the need to find the crane’s
centerline of rotation when measuring operating radius.

Radius - R o
Model ] Identification
ft-in. meters
2000
2300 o o Outside Edge
3000 R of Ring Gear
3000W 3-2 0.96 iati
Rotation
3600 [. 2 f
A921 |
888 4-6 1.37
2900T
2900WC 3-7 1.09
3900
3900T
3900W or WT
3950D 4-5 1.35
3950W or WT Outside Edge
4000 I‘—R—’| of Roller Path
4000W 1‘ ¢ Rotation ‘r
4100W 4-6 1.37 |
4600 S-1, 2,3 5-6 1.68
4600 S-4,5
6000W
6000 S-2 5-7 1.70
6400
4000W RINGER®
4100W RINGER 18-1 5.51
36'P.R.
Top Outside

7000 18-4 5.59 | R | Edge of

; Roller Path
46.00 RINGERS 30-0 914 ¢ Rotation | |
60'P.R.
M-1200 RINGER 30-2 9.19
888 RINGER 22-7 6.88
M-50W 2-4 0.71
M-80W 2-9 0.84
M-65SC .
M-65T Outside Edge
65w R o e
M-85T Bl Growion [}Y g
M-85W 2-8 0.81 \
111
180
222
222 Wagon

F2081-16
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CAPACITY CHART INFORMATION

Radius — R o
Model ] Identification
ft-in. meters
M-250 \
2950 6-1 1.85 ¢ Rotation
‘ R | FrontPlate of Rotating
Bed Adapter Frame
Outside Edge
R of X-TENDER
Beam
4100W S-2 :
- Rotation
X-TENDER™ S-2 67-4 20.52 Q‘ l g
E & =»)
Front Plate of
4-71 1401 Rotating Bed
555 OR OR OR
5.4 2 1.632 Front of Front

Counterweight

¢ Rotation

1 without front counterweight (cranes with free fall on both drums).

2 with front counterweight (cranes with free

fall on both drums)

;;;T 3-11 1.19 A967
R \ Front Plate of
999 41 1.50 Rotating Bed
15000 — 1.49 ﬁ
i
¢ Rotation |
|

1015 4-6 1.37 ¢ Rotation

Front Edge of
| Rotating Bed
Adapter Frame

—

F2081-17
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CAPACITY CHART INFORMATION

Radius — R
Model ] Identification
ft-in. meters
A043001
o
‘ )
16000
18000 6-1 1.85 q:_ Rotation
! . Front Edge of
1 R | Rotating Bed
Adapter Frame
|
21000 4-8 | 142 & Rotation
‘ R Front Plate of Rotating
' Bed Adapter Frame

F2081-18
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OPERATING CONTROLS
MODEL 4000W - SERIAL 40385

PUBLICATION DATE TITLE

SECTION 6 - OPERATING CONTROLS

Service Drawing 184679 04/09/97 Standard Hand Signals for Controlling Crane Operations
Folio 1395 12/09/99 Converter Operation Controlled & Non-Controlled Converters
Folio 1201 02/13/86 3900, 3900W, 4000W Operator's Guide

Folio 1315 08/19/03 Preperation for Cold Weather

08/10/06
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STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

Complies with ASME/ANSI B30.5 — 1993

HOIST. With forearm vertical,
forefinger pointing up, move
hand in small horizontal circle.

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

USE MAIN HOIST. Tap fist on

head; then use regular signals.

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

izontal circles.

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

LOWER BOOM. Arm extend-
ed, fingers closed, thumb
pointing downward.

MOVE SLOWLY. Use one
hand to give any motion signal
and place other hand motion-
less in front of hand giving the
motion signal. (Hoist slowly
shown as an example.)

RAISE BOOM & LOWER
LOAD. With arm extended,
thumb pointing up, flex fingers
in and out as long as load
movement is desired.

LOWER BOOM & RAISE
LOAD. With arm extended,
thumb pointing down, flex fin-
gersin and out as long as load
movement is desired.

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

da0108

© 1997 Manitowoc Cranes, Inc.

Rev. 04-09-97

https://cranemanuals.com

Dwg. 184679-1



STANDARD HAND SIGNALS FOR CONTROLLING CRANE OPERATIONS

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

EMERGENCY STOP. Both
arms extended, palms down,
move arms back and forth hor-

TRAVEL. Arm extended for-
ward, hand open and slightly
raised, make pushing motion

DOG EVERYTHING. Clasp
hand in front of body.

izontally.

in direction of travel.

TRAVEL. (Both Tracks.) Use
both fists in front of body, mak-
ing a circular motion about
each other, indicating direction
of travel; forward or backward.

TRAVEL. (One Track.) Lock
the track on side indicated by
raised fist. Travel opposite
track in direction indicated by
circular motion of other fist, ro-
tated vertically in front of body.

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

RETRACT BOOM. (Telescop-
ing Boom.) Both fists in front of
body with thumbs pointing to-
ward each other.

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

RETRACT BOOM. (Telescop-
ing Boom.) One hand signal.
One fistin front of chest, thumb
pointing outward and heel of
fist tapping chest.

da0109
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.
Aitawos
NOTICE Maliiey.

CONVERTER OPERATION

CONTROLLED AND NON-CONTROLLER CONVERTERS

A AVOID CONVERTER DAMAGE OR FAILURE!

© 1999 Manitowoc Cranes, Inc.

« Do not exceed rated capacities on Capacities Charts for
your crane.

« Do not increase high idle or full load engine speeds above
factory settings.

« Do not lower load with converter any faster than load can be
hoisted with converter.

« Do not shock load converter (suddenly apply converter
power to stop, slow down, or change direction of load).

Doing any of the above will cause excessive converter output
torque. This action will cause increased loadings on housing,
turbine, impeller blades, and sleeve valve. DAMAGE WILL
RESULT.

Rev. 12-09-99

Folio 1395-1
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MANITOWOC ENGGINEERING, O

Lovicson af The Wamrawos COmpaty, (A2 Masilowor, Widssaten 54200

OPERATOA'S GUIDE
3604, 3. and 4000

IMPORTANT Thie loho appires enly 19 crames with
balow Vsted Seridl Momoars when egQuaapad @ilh con-
rof consofe assEmbly SE46F or S350

IR ~- POT02T, AF1022, 91125 a9 newer.
JHOW — S93087 thry JESCRE FEHIQS and mewear
A QDWW — 0385, 40385 40388 90952 a0 newer,

5 Avold injuning personral or damag-
Ing crane and property.

H&fnra operalimy crang, read and therosughly whdet-
sland inziruchons in Lhic {olo, in Salety Inlarmation al
beginning ol Service Manual and |n Capdcifies saction
ol Serdrce Manal

MOTE The procadures. illuatralians, and spagiganons
caniainad in this folio are bazed an the lakesk
indormation avesiable at tre 1rme o prapng
Righis ere reserved 10 alles 8nd subsntule zpedci-
hgationg and procedures a1 any time,

rManitcwoc Engingeqning Co. does not assume
heblity fpr anjury (o persgnmel of damadge 14
progefty resultig trom the use of this 1okia for
rrarntenance, Jperation, Or repdir O Thes Srane,
Accardingly, anyane esing a procedure ool
recommenced ow Manitowos Engineering Co.
should be certain thak the safely of persomn el or
the mbegaty ol the crane will nat be endengere
by 1nEe praseduyre useg.

GEMERAL

The purpose of 1hs tohg 15 W0 famihanze the qualltled
cperalor with the [unction of the ingtruoments and Gon-
trols 1or this crime This folia also contains salehy inbas-
mation and a descriplion of cperairon bor 8ach cransg
tunchicn.

This Felia idardtms And deseribegs bath standard and
aplional controls. Disregard instructions 19r Cunirgls
nel provided ocn your crara,. Cparating instructions for
gpecial contrals (zwch as auxiliary drume] are coniainsd
Ir separale folios followang this folio.
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Healer [not showre)

Lana|

Harnn Control

Ganirg Ludbrng Oavce Contrel
Ciowne Light Swlich

Gefrosler Fan Gwilch
¥Windshigld Wiger Switch

ar
a4
34

40.

41

G624, Right wr Fronl Drom Somtrod
G3ia. Left or Rear Orum Conlrat
62b. Right ar Frant Orum Sonteol
Gdb. Laft ar Rear Crum G onteol

G4
B3
ag
g7
G

G,

ro.

71
4

7.
74,
¥E.
G,

'

Dead-Kan Contror
Enomne Feot Throtle
Engee Hand Tarolle
Eerm Haist Pawl Contrdd
B Worist Conlraol

. B Haist Orem Retalion Indicator
. Buom Haist Auniliary Brake Control
. Swing Lock Control [air}

. Swing Lock Control [(manual}l

. Swing RBrake [menypal)

Swing Parking Brake Sontrol (Lir applied

. Bwing Sarking Braka Contrel {Epring appliad)
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INSTRAUMENTS AND CONTROLS

CONTROL AND FOSITIONS [Fioure 1]

FUNCTION

1, Inzirument Pamel Seleclar —
Taggls mowed W FIGHT:;

Toggle CENMTERED
Teggla movad to LEFT:

Electric currer G al mnstvwmeant pansl i slevaled
cab only.

Elwclric current QFF al bolh insirument panels.
Electric currant OF 31 1gwer Ingirgment panel only.

2. Boom Hoist Hydraulic Gl Temperature Gauge
(cureent production 3900w only) —

IMPORTANT Cortinuius ageraiian of Goam haist il
il fampsrafure abdve 18 F mey resuft o0 damage o
puemp gnd maloer. Trovbleshas! hpdrache spsfem o ol
emperarura nses anove T8 F

Shows ail tempearature in 1he hypdrayhg system for the
Baom haist. The normal range is 150 o 1B°F

3. Engine Onl Pressure Gauge sed
4. ERgine Walet Temperaiars Gavges ==

S enggire mangtactuorer's manual fer eangine operating
condilicn &,

5. Ammeler —

Bhows tre rale al whigh 1he ‘batteries ara being charged
or cischargsd in 4rmnps.

6. Gear Lube Fressure Gaupge —

Bhows il pressure inthe gear Iube system lor the drum
gear, the main drive shall bevel pimgng. and the boam
houst worm 2at. Tha nariial ranga s 10 5 20 o, Dot ot
higher than 59 psi {selting Ol reliel valye).

T. Comverer Ol Precsure Gauge —

Zhawsoil prezaure it the charging Systaen far bailh con-
venmers The noarmal range is 45 to B5 psd

B, Bear {Swing) Converler O Temparalure Gawgs ard
B, Fronl [Haisl} Convetler Oil Temperature Gauge —

Eath gauge shows ol temperalure in the respactive
convertar The normal range i3 160 e 22E"F,

16 Chain Lube Prassure Gauge —

Shows ol pressure in Ihe lybe system for the Iransmis-
signand chaincase The marmal range is 210 10 g5, Lyl
npl fugher thar 50 pei (2eiting of relief valve)

—

17, Fut! Gauge —

Shaws ameound af 1gel in the iael tank.

12. Baom Hals! Hydrawdic Charms Pressune Gaugs
tcurrent groojucien 900w only) —

Shaws o pressare N ihe chacging system tar ine
hydrauliz bagm hoisl pump and moter. The normel
ramge is 156 1o 400 psi. Pressore Sncold De mghar n
neulral than when booming.

HOTE The bodans hcetl may not operale propecby if
charging préssure 15 Delow 150 5.

The bagm hoistbrake will autematicakly apply to
i Angd Rold the boom if chargring pressure
draps belgw 75 psi. The Sause for the drop in
charging pressure must be corrected belare
operalion can e fe5ered

13, Fanel Lighle Switch —

Thiz 2-position swilch wens the 98uge hghta LN and
OHFEF.

14. Machinery Warmng Gurzer —

BUZZES houdly when any warning ligin (15, 18, or 27}
comes O,

15. Lube Flew! Convertey Temperature Warndng Lighl —

IMPORTANT O noel ogesate Srans whan warnng fighl
is oM damage rorrashinary may resuilt, I light o'oss nalk
ga off gaan after start-up or comes an during operaficss,
MIMEMATELY proceed 52 Mrlaows:

« Lard Joad or aopfy brakas o hold loed.

—Check gauges end fow odicArors #a Wed fauilfy
SEETanT.

— EStop engine.,
—orregt pepbtam batare conbmgind Qpergtn.

GLOWS AED and BUZZER {14 Somes QM (0 wara o1
the {allowing problems:

=Engine ol pressure Belaw 10 ps:.
—Engine weler temperdfurs abhdve M35 F,
-Fragmt ar rear ganvenar ol lemperaiure abowe 270°F.
— Mo al tlawe to gear lube system.
—=M& mil Mpw 10 chaln lube cyilem.

[CartAueal
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CONTAOL AHD FOSITIONS (Figure 1}

FUNTTION

1E. Low Air Warning Ligh —

Il lew mir warning lighi comes DM
during operalion., INMEDIATELY

b g R T
apply drum working prakes or deam parking orahes to
holdload and carrect Canye 2or problembBalors caniing-
ingoperation. Low air préssure may refultinan ccidenl
from clutches or brake: net applying,

GLOWS RELD and BUZZER [14] comes ON whan air
plEsSSUrg at the manilold in 1theé operator's cab drops
belogw 85 1o 35 pEi

17. Qlow Plug Switch (Cat. Engine) —
Taggle UF:
Teggle mald DOWN:

Clow plogs OFF.
Glow plugs QN

MNOTE Refartathaengine manaal tér glow plug operat-
ing wslructions,

1B, Glow Plyg Lighl
[pesl producton Cummins engine} —

GLOWS AED when glow plug switch (20] i M

18 Ether Starling Aid Switeh (current produci=an) —

Toggle IF
Toggle hald DOAN-

Eitmar starling aid QOFF.

Eihgr stading aid G Reder to "Engine Start-Up" in this
falia low Operalng 1nskhect ions,

20. Ether Slarting Aid or Glow Plug Switch (pazt pro-
duct on Cummins engina with tvwo operalora cabs] —

Tiagla LIF:
Toggla held DOWRN:

Elher slarting aud or glow plugs QFF

Eiher alarting eed or glow plugs OM.

NOTE Feler 1010y engine marual for glow plug eperal-
ing insirucl gn%. Agler Lo "Efging Stan-Lp” in
this Balicy Fesr @tRe s Slacking 20 aperating nsfrac -
lions.

1. Starly Skap Swilch (Cab ar Gk gpgingh —
Toggle held LIF:

Toggla herd CCWM:

ESTART sngine. Relaase toggle lo cenler position aa
Laom 22 endqgine Stata

STCF engine Ralease the Gggle H She cenler posmaan |
alizr the sngine stops.

o - r

21, Emergency Shyl-Boawn Switch (5.0, engine] —
Toagle held CHOWN

Hush Lalch O-owm to Resed
1Shawn in Narmal Pasiligng

ndi

Flgure 2 Emorganry Shoal-Cawn | ach

ST engine ol y If e enging eannad be stopped with

starl'stop swilzh (217 See the engne manglaciorecs

manual for oparaling mglrosiiong, [he gngire may be

damaged if this swilth is wsed improgarly

HOTE ilthe engee is alapped wid b the emergency shuat-
derwn §wil ch, the 3tk @t the gir-inteke mandald
[Figqure 2 sl g sl belore the engen e Can be
rastaried.

_25 ._Br-Pass Swltech
{kasl productian Gummits engined —

Trne toggle muost e held down to by -pass the gnging oil
Erasddie Sarleh while starting the angina. Releaze 1he
foggle once the enging starts and engine ol Pressurs (s
abrdees 10 s

Fm. BT TF X
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CONTRAOL AND POSITIONS (Figure 1)

FUNCTION

24. Start/Slop Swilch
(Eumming engine with Gne operaionrs cab) —

Toggle hald LE;

Tﬂgl & DO,

SYAAT gnglne Relegse togple 1o center posillen g3
s00n 4% Enghne: FLarts.

STOP engine. The tzggla remains in this posilion.

25 Biart Swilch
[Summins enging with o Dperatqr's cabsyp —

Taggle held COWMN.

ETART angira. If itha s igeré dads fal rink e Lag-
gie for runfstop switch {26) 149 1he Sppasite posdion,
Helease aarl lnggle as soon as engine stars.

Z28. Aun/Slop Switch
{Cumemins enging ailh g Dperatar's Saks) —

Tatuyle UP ar DOWN
Tocgle at OPPOSITE POSITION o above:

START and RUMN engingd. &8 5tan Swalch (25].
STOP BOGITE. . I

2¥. Hydraulic FRler Warning Lighi
(eurrent produclion JE30 onlby| —

IPORTANT Land losd or apply brakes o hold osd
atd 5 TP ERETAE i fiter hy-pass warrting gl Jioees
Apd gaoud o after shark-rp ar pdmes o3 Juring opéra-
nan, REBLACE FILTER ELEMENT, or hydreehe pump
amd madoy may Ge ruingd by walifersd ol

GLOWS RED and BUZZEA (14) comes DY when the
hydrawlic tilter 19r the b-::lﬂl'ﬂ Ranst sywstem is plogged
wid drrt.

HOTE ILis agrmal Igr the filler by-pass wgenlng gkt 1g
come dn A1 start-up when tha hedeadlic ool %
cold: hdwrever, 1he light $howld Qo out 83 the il
temperalure Hses W normal,

28. Ar Presaure GAEUGE —

Shows AIT pressire atthe marifold in tne operator s cab.
The rprmal range i 1251457 ps

29 Dperaloes Cab Selecior =
Levar maowved tc FROMT:
Lever maved o CTENTER:
Le&var moved to AEAR:

air 3 1o LOWER cab; air off to upper geb.

gir OFF 10 BOTH cabs
Air OMN 1o UPPER cab. air off 1o lowar cab.

20, Healer Conirel —

The heatar i= located at the .oparator's left rear. Tha
haater hacs s 2-zpead swm::h fer contradling neater

QPEELIGN.

NOTE If the heater is &f the hl:-t-wa'ler twpe, a shut-off
walye 1= located ineach heatar mose 31 the poirt
1h2 hoses coanect v the engine. The shyt-off
valves myst be open 19 operate (he heater. Dur-
g wArm wed|feer the Shol ofF w3 lves Can ba
closed to block wgem-watar llow ihrough the
hiaalar

3. Level —

Shoows levalness ol the crane from front 1o rear and Trors
sidg to Sada,

3 Hom Contrel —
Lever held DOWN:
Lever UF:

Herm QM
Horn OFF.

32 Gantry Lifting Device Canired —

1he gantry litting device canirol has two pusk bultons,
LFP and QOWHM, tor ralsing and lgweslng the gantryg -
ing dewice arm. Aefe: 1o the Ganley Agsembly F ol i
Ihe ATTACHMEMT Seiticn o1 the Servcs Manwal lor
garnry rdising and Iowesing restrocions.

A4. Dama Light Swich —

THis twidepaSileen switeh lurns 1he deme light O oand
FF.

5. Delrogter Fan Switeh —

The swilch is ipcaied an tha lan motor.

A5, Windshield Wiper Control —

tnaty turned CUOCKWISE:

kmab turned COUMTERCLOCKWISE TO OFF:
Knob turned COUNTERCLOCEAWISE PAST OFF.

START wipgr and ingrease s soesd,
Decrease speed ard STOF wipsr.

Park wiper gt RIGHT JIDE of w ndshisld,
foamhrsad)
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CONTROL AND POSITIONS [(Figure 1)

FUHCTION

37, Dwad-Man Gontred —
Either buytton held DOWM

Boih buttans LIF:

CRAME CAN BE OPERATED. Either buflam must ba
held dows al all limes b operate the crane.

CRAME CANMOT BE OPERATED Ary o1 thg followino -
DL

—Omum woring or parking brakas spply.
—Swing briahe apgplms,

=EBogr hcisl automatic brake applies.
—Engine spepd cocreases o 1ow idia

= EQth canverlers CIOsR (MO power).

38, Englre Foot Throte —
Fedal pressed DOWN:

Pedal LFF:

IMCREASE engine SPEED above the setting af engine -
hand theottle [29).

DECREASE engirig SIPEED [w dle or 10 Lhe Satting Of
gngine hand Lhrglile [38],

38 Engine Hand Theollle =—
Lever pulled DOvuk:

Levar puzhed UP:

INCREALE engine SPEED v ralahion 10 hgw far the
levier 15 pulled Qowmn,

DECREASEangine apeed inrelation tohow larthe lever
I% pUETE Lp.

HOTE The hand throtile lever 15 held By Pricnon at any
pasitian it is movad i, s mainlaining 3 desined
enginse spsad.

40. Boom Heiat Pawd Conlral —
Lewar pulled BACK.
Lewar pusked FORWARLH

Pawl 1M [engapgsd with ralchetr.
Pawl JUT (disengaged from ratchet].

HOTE The pawl Sonkrol aas g lever iatch |hat mast be
pulled up béltra the lever San b rmdead ingither
dirgctian.

The paw! on LurfBRt produchion eranses has an
“interlecE Swstem” which praverts (he bogm
from being lowered until lhe paw! i diséngaged,

I The paw! 1% AcCIdently &ngagec whie owering
thi bioom, the Boorn will Stop autormatigal -y, bl
the pawl will nol engage until Apgreximalely 3
egconds alter the boom siops T9e paw! must
then be disengaged befare the boam can again
be lowered.

11 Boam Hoist Comirol —
Lever pulled BALK 1ram off:

Lever CENTERED [spring returns to this postion when
rmgweed out ol "detent”)

Lever pushed FORWARD from of

Sutm UP (auldimatic brake relesssed)

A [automang brake applisd)
Spom OOV (automatic brake releazad..

NOTE Boom speed dapends on how far the levar 1
mowved in eilber direction Tram alt baomor
spead is oplained when the laver is moved to 1he
“datent” 0 either diractior.

The borm A S pEw ] rmust De dusengagsd helore
Ine boom ¢an b wened. Tmay o nooeszary o
beoom up Skghtly bafore tRe pawl &an be di=en-
gAaged

R e RTe T |
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CONTRCL AND POSITIONS (Figure 31

FUNCTION

42, Boom Horl Drum Aoixlion indicalor =—

NQTE The drum roldlion indeelar 5 either a keohb
rmcr el 6N the Cak wall ar 2 Boman oo n led on
top of [he Do hgist conirol [saeer,

FROTATES o signal the aperator. by sigbt or fea., That
tha boom haist drums are tuming The indicatoer rotates
in preparlicn top boom Rdask Speed.

41, Bpom Hoist Auzillary Brake Contral —
Lever pulled DOWRH,

Lever UF [spnng returns 09 Ihis pos-tean)

Brake APPLIED in & labinn 10 haw far the lewar is pulled
down.

Brake RELEASED a5 the levar mowes up.

NOTE Ese “Booming Up and Booming Dawn” 1n this
taho for uses of 1he boam hoi st duxiligey Drake,

d4_ Swing Lack Cantral (alr} —

MOTE A swing lock conlrol is provided only when Ihe
crand has independent swing or when tne crang
dioea not have a slide prman contral

LEvET pushes FORWARD:
Zevar pulled BACHK:

HOTE H may ba necassary to swing alightly im aithar
direciian oefore fne swing loek can oe dizen-
geasd.

Lach QOUT Jqdisengaged Tram swing gesr|,
Lock 1M (engeged with Swing gearp.

IMPORTANT Do pot BrroanieSatg (e while Saanging!
fdamage 1 swing lock O Swirty goar will resull. Bring
vEperwQc ks o complede siog, hBR engage Swimg focn.

45, Swing Lock Canleal {marsl) —

HOTE A swing lock control is provided cnly when the
crane has rdependant swing of when the crane
ooes nat Nave B shide pInlon cont ol

Lever pushed FCRWARD fo laich:
Lever pudled BACK [0 lakch
HOTE Tha taiches will hold Yhe lever n eithar pogitian.

I may ke neceskary 10 swing slighlly in silher
Jwgithion betare tha swing lock can ba dizen-
+ gaged. :

Lock IM (engaged wilh fwing gear).
Lack DUT [chsengagad (rom =wing gear).

IMPORTANT Oorotangzge swing fack whila Sueging:
JRMERE [ SWING I ar swing gaar will rasuli. Bring
uagerworky [ cgmpleta sfop, thet angags swing lock.

46. Swing Bmeke (manuel] — . '
Pedal presded DOWH,

Pedal UP (il latched, press down on heel of pedal 1o
urtldishy

Brake APLLIEDT n relation o hiow lar the pedal is
pusasd dawn, Te held the padal down. Tip the pedal
lorward and “latch”™ it.

Brake AELEASED gradwally as fhe pedal s eased up.

47. Swing Farking Brake Conirol
it apphed, Spricd released| -

Levar pushed FORWARD:
Lever pulled BAC-:

Erake AELEASED (air aff].
Brake A PFLIED (air on}

IMPORTANT Do rol 2@y 3wing gackeng braks while
SWiaging, brake will srog Laperwirks abroptly, oS5/
causing damage o boom. Bring upperworks [0 corm-
pzle siog hen geply SWwimg parking brake fo hold
uppﬁrwclr'.l:r:.“ irr o Salioan,

Do rot redy on dic aoplied swing parking orake fo Golg
upperwarks ot paseiion whenangeta is off, Air weil) blgog
ali, &nd Brake will Rot hald. Engage swing (ock whan
grrging will fe off

Covrmesad)
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CONTROL AND POSITIDNS (Figure 1)

FUNLCTIOMN

48, Swing Parking Brake Conlrgl
{spring applied, air releaied) —

Lever pulled DWW
Lever pushad IR

MOTE The leverwi lramair atany posilion ilis noved o)

—_——— e — —_—

Braks &HFPLIED {air off] in ralaticn to lever maveame nt.
Evake RELEASED {giran}in relaticmnto lewver m Gue mgnt,

IMPQRTANT OO rridl d4pDly Swirg parkimg Graie wiils
swinging, brake will sidg upparuwdr iz abruphly, pobsibly
cauEiRg d2mage o boom. Bring vpperacrks Mo Som-
pfefe smp, ther ap@Ely SwimQ Earking brake o hold
ppperwprks n pogilion. '

4% Indeptndenl Swirg Cotlrgl —
Lewer pulled BACK:

Lewer CENTERED (spring returms ta this pogilom)
Lever pushed FORWMARD.

-

SWIMG RIGHT eluteh appliedin ralaticn 1o ledEr mova.
rgnt. Pultthe tever all the way back Lo apply the clutch
lully.

QFF; btk Swing clzhes releasec.

EWING LEFT clutch spplhied in ralation 1o leyer move-
raeenl Fush the lever 5H 4he way fameard o apply the
Clulch Tully.

0. Bear (swing} Comverder Conlml —
Handie squet¢zed TOWARD LEVER:

Handle RELEASED

Swing canwvedser POWER INCREASED i relation to
Fandle méwament.

Swing convadar POWER OFF PFawer 15 deCrefied
graduelly az the Fandle is aased dwiy [rorm {he lever

51. Rear Grum Fawl Ganlral —
Lever pushed FORWARD
Lever pulled BACK:

HOTE Tre past producticn pawl conirgl has 3 lewer
laich thal miest e pulled up belore Lhe leven care
b mdeesd i gither Sirgelion.

Pawl DUT [disengaged from drum ratchsat)
Fewl IM {engaged with drum ralchet].

IMPORTANT Do ool emgage pawd white werng load;
Paw! Or drom will e gemayged. Brag drum g compiele
slop, Men sngagds paw!

—_——— — e

%2 Hight & Frond Drem Parking Brake Contral and
53 Léll or Rear Orum Parking Brake Canlrol —

Lever pushed FORWARD
Lever pulled BACK:

IMPDRTANT [y e gRply cirum parkiryg erdig ro Stop
laaq: 4amage e drum sachinery o braka may resull,
Srop laag with aram warking brake or Somyandr DOwer,
e 2oply drum parkimg beake.

Brakae RELEASELD tair on).
Erake LEPLIED [air wlff)

MOTE The drum parking brakea wilk slart ta apply if aw
pressurs draps el gw anorozimately 100 pSs. The
cause lor ther crai in gir pressoes must e cor.
recied before the drurm parking brakes can be
relapsed.

——

54. Right or Frant Drum_wnrhing Brake and
55, Lell or Regar Orum Working Brake =

Peditl prezsed DOwrd:

Hrod ¢
Feleasod _‘:___;t:_"

PR

e Peilagl

B i k)

|
| | P W A
b= AL
L _!?-/l !.'
Fagure 3 Drum Warking Orake

Fegal UF [d laluhed, press dowem on Reel of pedal (o
wrklake b

Brake APPLIED in ralation o how far Lhe pedal =
pushed dawn. To hold the padal dewn, {ip the peda,
1grward and ° latch™ it (222 Figure 3).

HOTE Whan equ pped ailh air a5 doam warking
brakes, gress deswn an 1he 18e of e pedal o
deliver ragulatad air pressure o assisi wn apply-
ing the drum orake (see kems S5 and 59

Brake AELEASELD aradually as the pedal s aazed yp.

[Ty I T
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CONTROL AN FOSITIONS (Figure 1)

FUHCTIDN

%8, Right or Front Brake Pedal Lock =nd
87 Left ar Rear Brake Pedal LDcK —

Lever pulled DO

Lever pushed UP-

Brake pedal LOCKED in e appligd pasitian The brake
pedz’ can be pazhed down to further apply the brake,
bl the beake cannaet be released

Brake pedal UNMLOCKED: LR Brake Can Do rdlgitaed

Prevent load Irom dropping once
biake pedal iz lockhed.

Fulhr applr hrah‘.e o hald load and 13lch pendal down
belore locking pedal.

58, Right or Fronl Alr Assisl Brake Aepulator and
33, Lefl or Rear Air Assisl Hrake Regulsior —

Enok rned CLOSKWISE
Kook turned COUNTERSLOCHEWISE;

INCHEASE air assisl air prossure
DECHREASE air agoat air Oresaure.

MAOTE Airassizt air preszureis adjusiable batwaen J-45
-psi. Adjusl the regulalar to provid e smoothaper-
atign gt the dicm brake.

Turr o Erhd radurlatar (e Folly Soomierclock-
wise] when air assisl 1z not needed.

ED. Huisl Converter Selecior —
Lever pulled BACK.

Lewer pushed FORWARLD:

AlR gontrgl ol Reist conwverter. The drura Gomdrgls angly
lhe drom clurchas and conkeol auipul & 1he hoisl
convartar.

Lse the &IR position for duty-cyele gparation |2rag snd
Clare ) and fore Il rang gperabon ahen precisiGn canrd
af 1the Ivad 1= mot reguired.

MAMUAL cantrol of hoiz! conyerler. The dram contrals
anly apply the drym Glufcnes. The hosl converter man-
wal control conleels culpu] of the hiasl converlar.

Us= the MAMUAL posilion for liftcrane operaticn when
preciaion ganirel of the tped 1= requirad.

Et, Halsl Converter Manual Comired {Figure 4) —

Lever pulled BACK frgm ofi

Lever FOAWARD to oft

Warnarde Fowar ftange &
. =

-
Full Pawer %

HOTE The hoist corwaeler Selaciar muest B n e
AR UAL pasition.

Houst Convartgr power INCRERSED (0 relaticn 10 lever
moyament. Full power i§ provided when 1he [ever ig
pulled al' tha way back

Hosl converler power OECHEASED as Ihe lever is

easedd lorward Aelease the leven all Lhe way orward 10
shuyl off hoisl converer power.

il

Flgure & maist Cotwdner Mpnnd Cantral

1S )
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COHTROL AMD POSITIGNS (Figlre 1)

FUNCTION

E2a. Righl or Fromt Drum Conlrol | Fiesar Yalvg] —

HOIET CONYERTER SELECTOHR 1IN MANLIAL POILI-
TICHY

Lever pullad BACK irom ol 49 Postesn 1, Figura &
{"detent” this posilion}.

Lever CEMTEAED {apring returns to thee pozitian when
mowved aul of "detent’ ).

HOIST COMYERTERA SELECTDRA [N AIR POSITION:

Laver pulted BACK Trom ofl to POSITION 1, Figure 5
{"detent” This posilank

Lever yppod LEFT from posiien 1, Figum: & to POSI-
TIOM 2

Lavar FOAWARD lrom pogethion 2, Fujure 510 POSITION
KK

Lever pushed FORWARD to POSITION 4 Rigure &
{"delent™ this posilion)

Lever CEMT ERELD (spring reiurns to this posifion when
aapwisgh Cenab Q1 MEEbe ).

Crur cluich FLLLY RFPLIED.

Drum Cluicn FULLY RELEASED.

HMET LOAD — lificrane. ar

CLOSEANDHOIST BUCKET on £l 0w e — Gham ar
qrapple with auts take-up. or

CLOSE BLICKET gnclosirng hne — clam with cantrelled
Pressu e claging, G

DAAG BUCKET IN — dragline,

HOWSTBUCKET an halding ine — ¢ lam wiith contralled
pressure closing only

QIIMP BUCKET — clam with contralled preszure clos-
ing unly

LAOWER BUCKET — clam wakh conlrzlled pressure Clas-
ing only.

OFF. Chutchea reteazed and power 1.

63a. Lell or Aear Crrum Canlrol [Fledar Faive) =

HOHST CONVERTER SELECT R W MANUAL POGI-
TICGMN

Lever pulled B&OCK from ofl to FOSITION 1, Figure &
["clatent'" thes paibon)

Levar GEMTERED [=pring return= 1o thiz position wliem
mevad gt o "deteny ')

HOHST COMYERTER SELECTOR i AIR POSITION

Laver oulled EACE from oM to POSITIOM 1. Figure &
|"detent'’ thet pasition)

Lever pushed FORWARD Irom aft to POSITION 2, Flg-
ure & [“delent” ez posdion)

Lewer CEMTERED (=aring reiurns ta this poditon whes
moved opt of "deten].

Flagurs S B gHil i [egnd Dioem Sari-zl

Crum clutch FULLY ARPLIED

Drurm clutih FLLLY RELEASED

HOUET LOAD R BLCGKET — dittcrane. clamshgll,
grapple, or dragline,

LOWER BLIGKET — clamsahell ar grapple with auto
take-up only

OFF Clgtches released and power aff.

Figure B “atl ar Fear Cram Goanil

L TR TR T
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CONTROL AND POSITIONS (Figure 1)

FUNCTIOM

&2b, Righl or Fronl Frant Drem Contrel 2nd
62k, Lefl or Redr Fronl CDrum Conlrol [Manlowar Vailva) =—

Eull|
Cluch Applicd
151F51 "Cacanl™ ar "51n-p"|'x)\
Jarigse Pirauor H.!ll.:ﬁ_i"l e
Full Pooeser ‘\{\
[Eiecarl gl "y
\"‘

. H edil
Figre T ks mlownc Drnm Zoatred Yalve

||
Lever Julled BACE Trom all ko FIRST "DETEMT"
ar "STEF";

Lever pulled BACK FPAST CLUTEH POSFTICHN

Levaralithe way FORWARD (2pring relurns 3 inis posi-
bxn when ool of "detent’,:

HOTE The ipllowing descnphion applles o both 3
slrarghk Nftcrame and 1o a combimalion TS rafe’
eacavalon g hen eguripped wilh Manitewoc Drum
Conirgl Yalves (st Figues Tigr (oalrs| posilicns).

The drum control valva fer a strasght lillcrene
dges Aok have a2 deient” to hold the lBvarm the
CLUTCH AFPLIED positien; rather. & "slep” pro-
vides & leal dar dhe CLUTOH APPLIED posibign.
The dium control valve for acombnaticn lincrane!
excavalor has & 'daten” that holds the lever in
tra CLUTSH AFPLIZED position

Clutch APPLIEG; ng prawer,

WwARIAHLE FOWER or relation 1o now lar the
lever 15 pulled back.

OFF: clutch relgassad and power oil

£4_ Clam Claaing Requlalor and Gauge —
Handle furmed CLOCKWISE
Hend'a turmad COHMMTERCLOCKWISE:

INCREASE conwclled mlr Prassure.
DECREASE contrelled air pressore.
HOTE Adjust e clem closing Faguiator as 1ollows:

Autn Take-Up — Adjuztiba regalaiar ldw enaugh
tg prevend ihe holding line from haisting 1he
auchet, gl hlgh enowegh to keep the holdirg ling
lighl when the buckel iz clozed and haizled on
1he clismg line

Conlrplied Fressure Closing — Adyus tha regu-
atar 80 ke elosing line campletely choses che
ouchel withaul hoigting the ucket.

85- Operation Saleclors —

A Pin T e,

A Bz Fin Te Aound o

Figupn B Cprprarie Saladmgrs

The position of the staam cock s [1oSabed 15 Weong CF droars
contrels| determinas the operabion thal can be per-
farmed. liftcrane, draghne, clamzshell with contrdlled
pressure clgaing, or clamshell with auto matic. take-up.

Four s1gam cochs are provided . and each is stamped
with a numbar Tor idenlifichticn Aeter 10 Figude B and
tne table for the pasition of gach s@arm cask

Sleam Ctk
i 2 3 4
L incrane: Dragling A A AL A
Clam — Conf. Prezs, PAssng B B A B
Clam — Ayl Take-mlp A oaBoA

B4, Drum Rolalion Indicaler —

NOTE & drum retdtian indicator is available for each
drum

The drgrm rgdalipn ind Z3bors arg gither kngbs
[mouriled o the Cak wall, an bhe haist Convedter
manydl tontrdl lever, ar on the indepandam
gswting control lwesr) or buttons (mawnied on the
drum coniral levers).

FOTATES to signal the Cpe@randr, Ly s-ght o 1eel that
ihecorrespoending drum isiurmerg, Tha mdicator rolites
at a speed in proporticn Lo drum speed,

N LRI LT
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CONTACL AMD POSITIONS (Figure 1)

FUNMCTION

67, Power Lowerlng Conlrgh —

MOTE Tha kot converter selector mosl B2 0 the
MaMUAL pesition and 1he correspgnding drum
contrallever must bepulled backtelthe CLIJTSH
APFLIED postian Belore the powear |owering
swslEm will Gperale

When the powar lowening buttdn is held dean, it
burns O (e pdraukic sysiem 1nat reyersas the
hoest machinery 19 lower 1he load hyg ra_uli{:all:l.',

Bution held DOWH:
Euhicn LP:

IMPORTANT OCr NG T press doss power Jowerimg Dul-
o whele hoisting & Qe Jaredge 'O gawer fowsring
Fystam may rasll esgecially whes hoesting locad & full
£oeed.

POWER LCHALY DLW on crum that kas clutch appliec.
OFF.

6B. Righl o Fronl Drurm By-Pags Condrod and
B4, Let or Rear Drum By-Pass Condrol —

Eubien Reld DOwN:

Button LIF:

System OFF 53 1he ad can be 1owersd oM fhe gl Himn
twitch i s camacked o s the wire rape can be
ramuyed Irom the drum lor mainlenancs purposes craly,
Lyetem M to wmit how high the dload can ke horsted ar
1 lirtmt b pig chwire rope e ere b spoded il 1he dram.

¥0. Main Orive Sheh Coniral —
Lever pushed FORWARD frgpm aH:

Laver SENTEEED tspfrng raturns LG Bs posilicn whgdn
movgd out o “getenl '

Lovar pulled BAGK from ofl.

Lever pped LEFT from oH

MODTE 1 The directions ol travel given abuye ar g wilh 1w
crawler dmve chains to rear of operatar,

2 The mode ol operatiar, raval ar swng,
daperds on the posilion of shde pinigh carntae
[T ar T2).

3 Travel ar swing speed depends on engine
speed and on how the conirol bover e moved o
aither dirction. Maye the contral bever 1 1he
“getent’’ in edner direclion 1o ootz masimurn
speed.

——— —_.

F1. Slkde Finton Contred ¢ AIr] and
T2, Slide Finign Condral (Manual) —

kEVEr pushed FORWARD:

Levar :ENTEREDR.

Lewver putled BRACK:

IMPORTANT Avead damage o gears.

Feduce anging sgeed G wile. Move siide prwion fo
veskrog posidian. Than mgee maw dned conted! fever
farward amd Dack shghly (o ey anyage S0 pimor
wifh awang ar trave) gear GEfore apply ity T I T

" —— e

TAAVEL FEVERSE or SWING LEFT clulch appricd und
copwerlar power ngraased 1h relahon o levar mowe-
ment.

JFF
TrAvEL FORWASDO or SWING RIGHT ehuich appliad
and converier power increased oo ralalion 40 lewer
O erngnl,
SWING BRAKE AFPPLIED {air anj
4 Lse the man drive shalt canirol to swing the
wpperworhs log dury-cycle opearaticn and uza

the independant Swirk] Cconitgl, It equppad, 1o
=wing ihe upperworks ter [ilgrarne pperabion

TEAVEL

MELITAAL.

SWIMG

HNOTE 1 The manual lever has & laick whith must o
squaeszed befcre the léver can be moved,

2 ¥ 1he crane does Aot Neve ndeoarnd et 2wing
the S lock 13 engaged aolamatically when
tne shide pinedn iy maved (o eibwer the brawvel
poeiticn or the reutrd| podiien The swing Iogk
1z disengagad automaically when lhe shoe pun-
lprees maved be the swang postior,

[ RAnCwen)
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CONTROL AND FOSITIONS (“iqure 1)

FLUMCTION

1. and T2. Sida Pinioh Control [cortinued}—

A W the crane has indapendent swing, the swing
itttk is independenly Conteedled. -

d The travel |ccks sre angaqged aotomadically
when the ziide pinicn i3 moved la either 1he
taring po3llion of Ihe newrdl pasilion, The
ravel locks can be condranled independantly
cnly whan ke 3lida piniar it im the traval
positiom,

73 Swing Pawer Akguiaior —
Handle turned CLOCHEWISE.
Handla turmed COUNTERCLOCKWNWISE

IMPORTANT o nof 581 swing pawar ragulator Righer
than FOQ pgi arhgrwigs, swing machinary msy be Jgam-
apud ronT BXCEEEVE (Croue.

INCAEASE swing power.
OECREASE swing pawer

HOTE Adjust the swing poveer Fagulalor at the lowest
presesure betwaen G0-70 psiwnsch pravides the
smnothest swing operebon 2nd sUifician] svang
paweer for the wgrk being done

The swing powar regulalor comirols swing power
orly when swinging weth the main drive shelt !
el

The zwing pawer re;ulalt:-r-s saaled lat 80 psicn
"woodyard” cranas.

T4, Stréring Clutches Controd —

NOTE The igligwing descriphon is with the Srawler
drive CARINE L fear ol opator,

Lever CENTERELD:

Lever pushed FORWARLD:

Levar pulled BACH.

MMPLGRTANT Avoid damaging sleenng clulches
—3top eveling baroed chiaging slearing direciio..

—Gantly “rogk | crawlsra farwerd Gnd bhack fp dohy
angage and dizengsge staenag clulches belare ap-
p.'g.-mg Juid fravel powar

%3; -Krow position of crawder drive chains
E‘-L-q_ﬁﬁ:.ﬁ-.. e belore luming. An eccidenl can

ragull il crene tuma opposite to Intended direclion,

Travel STRAIGHT. Power to both crawlers.
TURM A'GHT. Power 10 1t crawler only,
TURK LEFT. Power to right crawler only.

7S Hatl lock conlrels [0asl prodacaon] |Figuie 9 =—
Stop flhipped INWARD

Stop flipped OLTWARLD:

Ledl Fight
Tramber

Figguua 1 Zecc g Agll Locas
13RS Brgdychgn)

coreasponchng hall 1ok ENGAGED 10r 3 gradual lurn.
The Crawler 1hat is nol powergd “idles”

Carresponding nalf lock DISENGAGED for & sharg Lurm,
Thecrawlerthalis not powered 12 "loe ked ™ ba nol rotale,

MOTE The staering cluiches control must b in 1he
STRANIGHT position balore the heil locks car be
engaged or disengagerd.

! At ma )
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CONTROL AND FOSITIONS (Figum 1)

FUNCTION

Ta. Hall Locks Camrol (Corren] paoduchion] —
Levar pushed FORWARD:

Lever pulled BaCk:

Halt Iccks EMGAGED 1or a gradual {urn, The crawter
thal is nel powsred “idlas”,

Hall ggks DISENGAGED for & aharp turn. The crawler
{han & Aot powered o2 lacked” 10 not ratane.

MOTE The stearing chetches contrel must be in he

ETHAVMGHT position before rhe cstaering half
Ipcks £an be engaged ar disengaged.

77, Travel Lochs Controd {past production —
COMTHOL IM PERATOR'S CAS
Lever pushed FORAWARD:

Laver pulled BALK:

SELECTORE ON FRONT OF CARBQOY (teeFigure 10}
Selegtor turnad CLOGCKWISE:

Selactor lurmed COUMNT EAGLOZR Y| SE:

IMPRRTANT Avoe damane Mo iraweld MOCKS ardar
trorizamiad frraval shall.

-_ e Aot gy PN Ergve) aweer i) fegueed fpek 15 ok
#ngaged 1o gesred direchon oo fraver

— Do mat engsge trave focks while fravaling' come 1a
Cormplete ghop sk

E- E ﬂ; i .-u Avoid ateidenl Irom crane monng
& lorward or back acckienlaly.

= Movs bolh rave lacks IM belore doing duly-oyele
work and hefore leaving crane unattended.

—Move appropriate iravellock [N b prevent crane Iram
Funfifg away downhill balore ravelmg up a hill,

—Usze a holdbck 19 proven] crang from running AWay
when Iraveling dowm # hifl,

Either or both lecks OQUT ddisengaged fram ratehetl],
depending an the positicn of {he seleciars on e Tranl o
the carbody.

Ban locks [N fanqaged wilh rachel]. reqardlass o1 tha
position ol the selstars an Ine front of the Carbody.

werrespanding lock SUT when the contrel inthe opera-
bar's cafy o= moved 1o the OUT posmiton.

Corraspaonding lack 1IN regardless of Lhe paSibion of the
caniral in the operators cab.

MOTE 1 Theshde pinian conteol must B2 10 he TRAVEL
position belerg the ravel ocks can be disen-
qaged.

2 It may De necessary to fravel shghily in the
ppposite dirgctien bergre edher teavel 100K CaM
ba dizenpagad

2 The reverse travel logk prevents AEVERSE
TRAVEL; Ihe farwdrd travel lock prevents
FORWARD TRAVEL [crawler drive chalhg 1o
rear gf operata).

Aeyprse Trawel Loch
skowr OUT shoen 1M

Foreard Tracul Lock

Figure 11 Teaepl LOgh Sebbacioarg 41 Foand ol Sarkg=ly

(L P AR F Y
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CONTROL AND POSITIONS (Figure 1)

FUNCTION

T8, Farward Travel Lock Conirgl and
TA. Rewtrte Travel Lock Conlral [current production| —

Laver pushed FORWRRD.
LReer pulled BACK

IMPORTANT Avaid demeging drgvel Jacks #adiss
hrorronig! iraral shaft.

— Lo narapply full frave] power uad! fraved Jock is deg-
angeoed in desired dirgcon of fraval

— L i g g fra el (IGCKs wihiie fraveing, cems 1o g
conpiela Blop Hrst.

ﬁ%m Avoid ateident Irom crang moarkg
L forward of back accidenially.
—Move both travel locks IH hefore dalng duty-oygte

work and before leaving crane pnatiended.

—Morve dppreprisle lrvel lack 1M to prevent crane from
running awiay downhill before fraveling up a hiil.

—Use a holdback to prevenl crane Trom runfing oway
when Wravellng down a Wil

Lack IM {angaged witls ralchet].
Look CGUT [disengaged fram ratchet}.

HOTE 1 Theslide pinian e must beialhe TRAVEL
position belore {he {ravel locks an be disan- .
gaged.

2 Iv may be nacessary 1o travel slighily m the
apposita dirgc lion befare gilher travel ok can
e disengaged.

3 Tha reverse fravel 10k prevenis HEYERSE
TASVEL: the farward Iravel 1ok prevenls
FORWAED THAVEL (criwlgr drive chams lo
rear ol operalor}.

[iTmrlinged]
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OFERATICN

Grane mus! tw rigged and operated

MAINTEHAWMCE/INSPECTION BEFORE CPERATIOH

Perlgrm the mamntenasce And inspechion chacks licter
in] Prgventive Mennlenanca Ghack Lial (Folic 852 | before
placing grane in service eacn day.

ENGINE STAAT-UP
E’bﬁ . ;gg Avoid injury bg persomnel working
e 205 E onor near machinery,

—Oe not star engine H caulion or aul-ol-grder Sigo is
prresenl in operalor's cab of on engine siarl contrals.

—Check thit percsabrsl are chear ol machinery balods
slarling engine.

Avoid in/ury 1o parsonne| o damage lo property Irom

accidenlal wavemenl o crane or load.

—Check thal all CONTROLS are QFF and thal all
BRAKES are ARFPLIELD belare Siarling 4ngine.

IMPORTANT Follow safaly grecauif00g it ergae dtan -
iecturer's manual o preveni engine damsne.

1. M equipped, mvg 1he imglrpment panal selacor and
the oparatar's £3b selector to 1ne deszired positon.

2. Mowe Ihe enging hand thraitle 146 the idle position.

4. Maowe the angine start switch 10 the start posiignand
Fipld yntil the Bngng 31ars.

IMPORTANT Da rol crenk emgine for more tan 30
sPECNdE canbiauauszlp. starter may 2 Fertagas irom
rerfegiing. if angeme Faes ol shael walkin J0 Seconds,
Wil ang o Mg Miautes Bahong rcranking.

4. lrcrease engine speed gnly engugh Lo Keep the

anging ruring.

MOTE Il equipped, ane dead-man conliol bulien musi
be held down b ingrease enging Speeed.

5. 18 Ay be necestary 12 use the glo-plugs or 1Ha athér
slarling aid {if equipped) to start the engng duriag cold
weaiher.

To use the glo=plugs. =82 the Engine Manufaclurers
hiaral.

Ta uze the ather starting add, proceec as fohmes

i] BEFORE cranking theenqing {yurn the sther siart-
ing aigd awitch olockwase od keld 1or 3 least 3
secord]s 1o fill the staring ard valvas wilk a e -
sured shat" of sther.

b] Releaze the switch and akow at ieast & seocnds
lor the measured shos of ether 1e dischargs.

<] Crank the engaing As 1he engine starts, uge addi-
itaral 5hgls ol ather (o Keeo Whe Brdine runnng.

B. Allawthegngine kg odie 19e severgl minules 5o 1hat ail
pressures, ol 1Em Peraiures. and air prassure car rn=e 14
the normal gpasating ranges.

MNOTE It 1= narman for the rmac ke ry warning lights and
BuZier (3 come a1 when the engone is starked,
These warring davecas should g9 out as oil and
gIr PrES5UTE risa to 1ne norm el oparahng ranges.

i in aecordance with Capacity Ghan -

IMPORTAMT DO NOT cparate crane whan machiimery
warnimg 2yeiem (2 an, or damags map resull. N warming
Rysiem doek pof goaul saor affer sfart-up, oF comes on
Juaing aperahon, imrediarely areces as fotfowa:

—Land a0 ar Ipply brakes i hold ibad

—Check gavges ard Now ondicakars g datermine feulfy
SWLIBL,

—Stap sngire.
= Lffect prooiem Oelfafe SO Grheranan.

w-_'_ﬁ-ﬂ- E:
E-:‘-'fﬁ .,x:xgaﬁ%% Avoid accidenl from clutches or
PrAEL SRR hrakes npl Bpplying.

=Tesl #ach control and brake lor proper opérabion
bafore starling operating cycle eech shilt Repalr or
edjust faulty parts.

Avehd indury 1o pasotns in oporaling area.

—Warn personnel (hal aperaling gyele [ aboul 1o
Beqgin.

BOOMIMNG UF ANL BOOMING DOWH

N =' Models 3900 and 4GI0W! Do nol

e perate boom hoist whenh & icad i3
being lowerad wilh powar kywaring contrid or with doim
£lulch applied. L{oad or boom may move opposibe o
Intended direclion and boom hoidsl o pawer lewering
machinery may be damaged.

Il necessary Lo operale boom hoist and lower oad Al

same lime, RELEASE DAUM CLUTEH and lower load
wilh dhum warkihg Brake,

1. Ensergage the boom hoeat pawl. 11 may be necessary
1o bgam yp shightly belora the pawl will fully disengage.

HWOTE The boom hois! paw | musl b disengaged belore
tha boom can ba [owered.

Al nale fnatthe Boom wlil shop auwtamahcally il
ihe boom hgisi pawl iz engaged while the Geom
15 baing lovwared.

2. Hegquipped, atd dovey n ane degd-rman Cenrgl Huiten.
3. Increasze engina spead o 1he dasired rpm.

4. Pull tha badm bk Gontral lewgs Dack Irgm ofl 19
boom up or push ths canlrgd lever Sareard trden S5
Boom down.

Boam speed depends an hgw far cha contral lever 1%
moyed in githar direclian rom ol Mowe the control
lever to the "detent” in either directian 14 obtain maxi-
N1 S P

; TR h't:':"‘! 5“'.-_;1

3%;_&;'%?;: “E:t Avoid accident irom boom collaps-
Raiarr i, e A ing or load dropping, Pay out load
lines while lowering boom &0 [oad block. weighl ball, or
bckel does nod contact {lwa blach) boom or jlb poknt.

MHOTE Sea ‘Handhrg Loads™ 1ar iqstracligng i ldwar
laad olf noist limil =wich. if ecuippec.

Thit bz wall 2lop dutomabically when rLized to
ne mAxuurn Bodm o angle oot equippes with g
mimmum beoem stap. when lawered e Lhe mine.
imaT ‘ooem angle [see Automabic Boagm Siop
Falio in Atzachment Sechion)

Lt Py P Th ]
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5 Apply the baam heis] auxllary breke for the lollowing
purpng es!

—As requered o prevent the bgom trom lowering oo
fast at low koom anagles.

=T 510@ ke Bocgm il the automat G brake does not
apply when the baam hise cantrol levee is mdved b
(w] |

B, WWhen the aqor & at the desired bagrm angle, tove
VR Boorn hast conled: e g QFF s glap and holdihe
boorm {autemalic brake wil spring appry).

7. Engegethe oram ngist pawl sf1he Boom hoist will not
B Operaned

SWIHGING

Eﬁﬁ.ﬁ. *EF E Caunlerwelghlzs can strlke person-
Mﬁ@ﬁp nelin areg ol $wing path ’
Belore swinging, wam persannal to slay clear ol swing

palh.

MOTE 1 Use 1he main drvg catrgl 1 awing the upper-
w2 Pear ol ya Cpdle peration.

2 LFseihemndependent awing conatral toswing tha
upperworks Ior lifterane oparation only.

Standard Swing (Maim Deive Shafl Cordrof)
1. Decrease engine spead ta 1dle.
2. Moveine main drive slida pinian jothe swing pogiegn

% Disengage iheawlng lack I equipped with indepsnd-
gl Swing.

4 fequipped, kald dawn ane dead-mancanirad buiton.
Then mowe the man drive conteod lever 1aiwerd and
back slighily 1 lully engage bha shde pernpn agnd saiully
dl e ags the swaing 1oek Balarg apelyng full powe:

8. mcieasa engine spead Lo e deared rpm.

g Pullthe main drive Sonbedo leyer Back 1ron o1 1o
gwing righl ar push the cantrgl dever forward from afl
cwang laft.

Swenp spesd depends on D [ar she Zonlrgl lever s
moved inveither direttion from ofi

Shart the 91ng motledn with 2 = macth acceleration. Cone
binue tg recreass speed to bne poind Ihat the boom wilt
coant 14 the wirk area (eontrol laver off).

HOTE Adjust 1ha swing power regulabor 1o ohin
Emadth awing oparation.

T. Stop Swinging by slowly mowing the mam drive con-
trol lawvar pasi oM to the opposite swing dirgciron,

When 1hie J pRErdnsks SRS Swinging . mave the canirol
ewer 1o oty

B Apply the awing brake ar engage the swing ook o
hald the yppe ragres o gasition.

lh-dapendent Swing

1. Digengage the swing lock.

2 IFeduipped. hald dowe Sne dead - man Con beol butbon.
3. lncreass enging spead ta the dezirad rpm.

4 Pull 1he Swing cantral 1esg bach Irom of1 (o appky e
S| g rigl'n clutch ¢r pusn e sontrgl [@ver 1grward 1rom

alf 1z apply the awing lefl chutch.

Fqueelw The hapdle on 1he swing contrgl lever Io
INCredse swiry Specsd
Start the swing mation with a smooth accelaralion. Son-

e T grease speed 1o the poind that tha boom will
caast to ke work Brea (conlral lever alf),

5 Stlop swinging by slowly movesg LB Swing Sonirdl
lawer past olf ta the apposita swing diredlicn,

Wren the ypperworks siops swinging, moye the ssang
contrel [gvgr (o ofl

B. #pply the swing brake or engage the smng fock Lo
hold Ine upperwarks in poslican.

TRAVELING

MOTE Contactihe Technicsd Sernces Groupat the [3c-
Ty tar pavel condugrg nol coverad in s folic.

Tiavir] SuriAce twgl T Ty AR whnl-
; lormly $wpporling,
Far fravafing with igad, grade must nol exceed 1%.

For lraveling withauw! load, grade im the direclion ot
travelmust not exceed 30%,; grada rom sida lo side mugl
nal exceesd 2% measured at beom hinge pins.

1, Betare travehing

et Planthe travel route. It must be frae of grownd and
ouerhead Qbatrucions.

B} Check the crawlars for proper Adjoestment {588
Crawler Adjustment Folio 112 in Adyusimenl
Leckon).

£l Warn all parsennel (0 stand clear of 1he travel
araa. [heonat Iravel withaut a signalmar.

2. DEGrease Bngme speed b idle.
2. Mave the slide pinion ta the travel positian

4. If egpapped, g down 2ne dead-man conl rol butian.
Then wigwe the main drive cantrgl lever larsard and
back slighily o fully engage the Sldle poion belors
appiying lull powar.

5. Positecn the fravel 100ks 2% ol ewes

al TRANVELIMNG OM LEVEL AURFACE — Lsth trawel
locks QLT,

) TRAVELIMG LPPHILL Tt prevent crane Trorm fan-
ning dway dawnkill] -- REVYEARSE travel lock 1IN
and FORWARD rravel lask QOUT o me Craslar
drive ¢hains 4are toward the doanhill side of 1he
grade. FERAMNWARD travel lcch IM Bnd SEVERSE
traved lock CILFT f the crawler drive ehaing ara
teward [he wphill §ide ol e grade,

The trawvel lock thal is in will ratchar while trawval-
ing ugohill.

£) THAVELING DOWNHILL — both lraved lagks
CHAT A& hesldbAch thould beallacned i [he crame
lu pravent the crane irgm running a@way Sowrhill

E&. Travel wiih the boom INine &ith Phe crawlers and
facing the duwecilion of fravel except as otheraise ndi-
cated when using Ihe Travel Tables Travel with the
Ry lack I exczep] when l:urr'lin-_:;; i% requiresd while
Traweling.

Foomtanuny
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HNOTE The machine canndl ba swung and kreveled ail
Ihe samelime ifil is nolequippad wilh Inde peend-
Gnk swing

T Pozitcon ine boom as 100ows

4] Al o abowe Ine boom angle given on ke Capac ity
Chan wnen ravaling with load

B At Ihe boom angle given n the Travel Tablec
Blpre traveling onte a gradsa

Do not change boom angle alter

& Grang haz been Iravriwd onto grade,
Itbnmn anglﬂ- given in Trawel Tables de notadheredio,
erare may lig aver,

NOTE Boorm anglas given o n Travel Tables are mea-
surdd Irdarn tRe cemterdine afho Bomto horizan-
tal; thargfore, il the baom angls indicaiorts useo
Lo set the boom angle afler 1the Lrange has been
Lraveled amig the grade, the bodm will nal b »t
Ihe propet angke.

&. For traveling with load, carry 1he load as clpue te 1he
ground 3z possible and stabikze the ioad with Iagllnes.

For traveling wilhout lead, carry 1ha load block, wasght
ball gr bucke: i the pecsition givanin the Traval Tables.

2. Increase endgine Speed o 1he desired rpm

MOQTE If equipped, one dead-men coniral Butan must
LE ne'h:l -::In'.l.rn hietpre Lne crang will 1ravel

Krow pos/ton of crawler drive chaina
before keveling An aceiden] pould
result il crane travels appetile 16 mlencded directlon.

IMPORTANT Avoid shack loading boom amd gging
Perform s travel furchions — eterfing, furmed, Siopping
— slawly and smeoofy.

Privend dirt from pling Lp af dnva cham ang froemt rofliar
end of crawlers when fofming, damage (o Crewlar pans
may res Al TLra @ tew degrees Than slawly ewe! for-
Ward Q¢ reverse 5o oinl falls away from crawlers, Gon-
hapg Wiz procagurg wuntidl desirad turn has bears rade

13 Totrewsl STRAIGHT on g LEVEL SURAFACE of 0n a
GHADE, pracesn as 1olltws:

ar Mave ihe Shenng Clutc hes conlrgl 10 e 51:Fi.ig|'|1
RFeihion

b1 Move the main drive eaniral lever in ke desired
directian o travel 1oradrd ar reserse.

11. TeTURMon a LEVEL SURFACE. procaad ab lallws

a) Move Ihe sigecing halflock sondrol o e desired
Fesmien; cngages or a gradual lwen of disan-
Qaged [br a sharp turn.

b) Maove the sieering cutchas conlegl 1 Ihe dezired
pomibion 13 turn right or t3 tuen lalt

%) Mave the marn drive senergl 1 1he dasiad direc-
tion 10 turn right or 10 lurn [Bf

12, Te TURN unan UPHILL GRADE, proceed as 11 hows

NOTE When turming an an uphil grade, 11is necessary
toailher altach a holdback ko e owerwires or
to plage hard ewood Bl Gek ng Eghindihecrawless
te haled Ihg crame stabionary while changing the
sleering direchon

a) As the cring approaches e ok of the turm,
slowly mowve the main drive contral levar toolf 1o
elop reveling; the trawal locs will hold the crame
from running awsy dow nkall

b} Place hard-wood blocking bihind ¢&c h crivwber or
attach a3 holdeadk te the Inwe rwarks,

&) MGve the Travel 19ek 19 1he Qut position.

d) Trawal the crane forward slighetly 1o fully reloase
Ihetravel lock, Allow the crene so slowly roll back
againzi the hard-wood blagking ar tighlen the
heldhack o hld the crang stationiry on 1Re
irane

2] bowe the atearing el ook contral ko the dazired
positian: angaged tor 8 gradesl wen or desen-
gagec G a shaep Lo,

FI Micwye the stearnng cluiches contral te 1he desred
EEsiom T tuen nght o 10 10 2.

q] Mowe the main drive cantrol leverin the regeired
direchon o turn ihe crane wp the grade.

NOTE (1 iheengaged posiion of tha steannghall lock is
usad. angage tha iravel lock 1or the dowwhitl side
of the geade once 1ha turn has b=en siarted. Dia-
angage travel [oek jual betore Lhe lurn hae been
eampletad,

if the dizengaged position of tha slepring half
lock is used, leave the fravel icck owl

1% Ta TUAW g a DOAYMHILL GRADE, prodces] as
fallows:

MATE When trevhng on 2 dowrhell grade o 15 neces-
gary b abtash @ Roldback 10 1he lwerworks 19
prevent [he Crane Iram renfmg away Horwersbi]l
and 1o hold Lhe crane slavondary whils changing
tha sieering direction.

a) A5 (he Crane approaches the paint of the turn,
slowly mowe: the main drive Sontrob leveriool o -
sioon traveling; the holdback will held the crana
slatianary on the grade.

b Mowe The steerng bl ldck cantrsl td the disen-
gaged pozitian.

Ct Move 1he S[EEI"II"IQ Clutcnes control 1o the I]'B'-SII"I:'I':I
pasition e lurm nighd & te lurn lail.

o} Mowe the men drlve Conerol lever im Ehe required
cliewgdian b oain The crane dggwn he grade,
14 Stoptrevelng by =lowly maving the main dnee cipn-
Iral lever 14 ofl

When fravaling déwn & grads. it may b necessary 1o
mowe the main driva comrol lever past oll tothe apposite
Iravel gerection to slow and siop traveling.

15. Move tha approprizte Iraval lock in before IBawing
the crane wnatiended or o park the crane on a grade,

'Cariepeg,
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THAVEL TABLES for 230
Suwber 4, &, o 3 Bogm with Open Throet or Regslar Top

Takla B. LIFTCRAKNE Boom angles [ohofreds|
1ar Yravel on Srade with Baom Facieag 0OWH-
MILL 12=e NOTES 1 4nd 2|

Tapkt A. LI TCRAMNE Haom Lnglrs okgqrArs}
it Toawel ooy Grade &ith Boom Facing LPPHILL

158 WMIOTES 1 Bad 21
Trave Grados

Tranel Giaes

Beom Boovm
Lenglh  O% Sk 100 'l‘i'-a- E-I:I'-h i 1. T'D“’: Lenglh e B4, 14 5% 200 % 30%
W LG | L1H] D ) a0 20 31 A0 Ao
B Ho OPWWER L Lr]1 ] I 33 A0 o 3 3F g
Lhih Tl B Ry O30 3 3 M 371 30
I I =] 3 M ¥ o M w1 W
. | W Ao x 3@ ¥ 3 a0
ey, M 107 b | - G | et 3i| -‘1-'
<0 L v 19 31 90 =0 IR dz
L 3] f 121 A 48 Ak S rE Ei
170 A7 3F 30 W 3 A M 124 FFod3 AT _Sd JEA o
40 #3 37 I0 M ] 0 0 g 23 ay =sPa1 6r '-'-:l Ha
130 w43 3 I ¥ F 3] 13 33 rspBD OES VD MO
180 24 4 41 3 3 33 ¥ 153 ca 40 EE ¥} YO W) Pl
170 % 53 4B 47 A5 0 5 AT 3§53 BB T1 T3 7]
18E G &7 &% 4F 41 X IO 120 EX |56 TG M1 Ak T3 7O
14k GBS &) 5% 489 445 33 1% 150 BL (70 Y TQ Tk T P
T EF B 57 52 4 2 & 0 EF |7 T T b LUPRILL
211 [\ BS &L 55 =1 dg 4D =0 EF (f1 ' m i,; Juch Tl A

Toe £, i D:Eureaﬁ Agla-
& 15 Boam Angle

Tapw B. Jb Dagass Agkt
& la Bagrn ongha

IMFORTANT Ssam acgies Aakde Boid iAg i
Taliy & mux el axceed ©O degress when Mo
daprogd am raghie © o 0 geo 3agegd oo
anry'c dcogeaa PO gggeaes, hagm sussl fecg
AP fuse Takie 4L

NOTE { Tghlap A and Bareamiadd bipsk lisd
afl o racaling bad and wasgm Laall
hangqing Ireely Crare equippRd wikh

Mo 123Jm ddd Mo. 1284k Add i
twr ttunienyeights 144, 4 Bocm| ar
Lengih  Crogrers Length  Duegreer s &awhlsMassgils |3, & and B
an 3 37 4 bcarm).
an g il 5
i 10 Sy g T Add Jdegreas cam Tadle S or Do
S0 12 A B rhase i Taga & (0 B whan squipped

Tabke E. IBAGLINE EDanl Anglas (QEQraRs]
lar T-avel &1 Grade wilh Boom Facing UPHILL

with a ik,

3 Tanples E and F are with G008, 01 1B
Bac KAr golled Back 10 1305REa Crane
oigu pped wich 1w o b rwaignts

4 Faale Gard A Brewih 79009 5001,
BadkRL M nhl Rasgiad Irasly Ceame
cquIARed il 1 1WD SRl g b

Tebe F. OAAGLENE Ezorm Angles (degrees]
Iy Trawel 50 Grgde with Gosm Fasmg 00w k-

|sew WOTE 5 HiLL {zaq MOFE 3|

- Tr;rﬂ Gum“. Boam Travel Grades

Length £ oy 1w 1!-‘-: Elﬂi- EE'-r EI:H- Langah S F0 0% 13% s 2ot 30%
5] o 20 Jﬂ- el M 23 i 3 M oM oIC
M oAb 30 S0 3.;.,_,5 ™A D W I ) OF
&) anzumma.u*n...ml'“wl BG 2030 33 33 @ 47 5B
=] o 9 37 ¥ 3o 3¢ Ip &0 o a3 J2 az L &) -EE
W0 W A0 21 30 30 3 i 160 33 3% 45 51 B0 &3 7O

Tahle G ELAMSHELL, GREFHELE, and MASGE-
WET Doom Angies {degreesl for Trave: on
G de with Boor Fagipg URHILL (9gd MOTE
4,

Boan Trovel Grades

Lenglh  Dfw So 108 15% 2% A0 307
[i{H] pla B 1 IR |« T |~
T £ BT B [ LI T W
a0 48 42 35 37 3AC
an 96 w1 a1 4y X

TH; EN 54 A% 493 &7
114 G4 =3 34 8 43
17 6" % 3B 55 a7

mEG|E8ER
FoB|BLHEE

Tabw H, CLAMSHELL SRAPFLE. and MALG-
MET Hoom Angles [degrecs] doe “ravel on
Grade wilh Buom Fasimg DO LE {see W 2TE
1]

Boom

Travel Grades
Lengeh 0% 5% 10 15'# d0¢h D30 Jirn

gz 31 2L 44 ﬁ'ﬂ 5-" E-d- ™
'L a4 ab i3 BC E& G310
=] 41 55 @l FF 7O Y4 Ta
=l =T T - F L | Y R I

il Bl 35 M FC TR MW oM
i1l E4 7R T JO TC O IH P
x

I I - - T o ,...F‘:
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TRAVEL TABLES tow 3900W SERIES-2
Flumbser 94 Baars

Table i, LIFTCAAMNE Sam Angles Ideqrae)
ior Trowet an Graga =dh Bacm Fagmg uilHIL),
|=ee MOTES 1 and 20,

e Trimet Grades
Langin D% 5% 10F 15 20% 255 3%
B0 -0

o el

B 0

% W/ wdA

TR -
TLT" T T R )
120 I #
130 0 3o 13 a0
16 M0 A 30 1 v 3 ap
190 3 IR 30 XN M W A
160 40 33 3 42 I ¥ 30
17d 44 4o 33 31 I0 IO Ip
180 51 6 40 S @@ W Ar
180 &5 50 44 53 3 ) 4D
L R R
ald E1 GE 51 d4a 41 =4 3L
20 B3 50 54 4% aa 3E 4
2 85 5L O 52 AT 4 q¢
24 ar B2 53 R4 G0 45 3F
2% &9 B85 &1 a0 52 af as

Tabde | Jir: Deoreas A

e 10 Bocm Angle. £d 10 Boom Angle.

TameL. hbDeprees 0.4d:

Ha. 122 din L1 K, 124 Jin Al

Length [P Emg Py Lenglh Cagreas
Ja ) k(1] 1
4] q L 2
5a n LN 3
[ild] =] &0 q

Tatde M. DRAGLINE Buomr anykes |dogimgs)
e Togyal on Grade wirh Boam Facang LIPHILL
raem MCTE 3
Baam Travel Graces
Lemgin %S4 10% 13w 2 25% W
B M 3r 3o X0 331 3o 3l
70 31 i 3In g 3 A ED
Bx 3 O3 Ju o 31 A G

Ha oA 30 30 31 o
1.0 i1 ¢ 30 2 31 A A

Table O CLAMSHELL <SHAFFLE. sud MAL-
HET Hoom Anglep |Ceqresc] (& Trasel oo
Grade wilh Baom Fazing UPHILL rome ROTE
4]

soom veweet s

Lengih T4 3% TR 155 2 $50 0%
1o 20 32 ¢ 20 20

TO 43 36 W 33 0 WA
B0 54 47 41 33 30 M A«
ELL B9 52 48 23 15 0 4L
G B3 57 =2 4F 40 a3 30
116 BS CGF 35 51 43 2 M
120 B9 6% &0 o3y 500 44 36

Tale J. LIFTCRAME Baom ~angles {degroes|
Pow Tuawgl 2n Gradg with Ezam Facing COwhe-
HILL |see WOTES 1ard 3|

Bessm Trars| Geadas
Lgngth % S0y % whes Dl 25 bk

%1 a0 M0 S A0 31 90 S0
] 30 0 30 30 30 3; 37
Al ] 3 3o 1 ¥ MM I
¢ a0 M i a0 M M SR
WM 40 30 3¢ A0 31 30 An
110 A0 M I Ad M o 34
124 3 o 3t 10 K Ih 4g
13 A0 M) 33 A6 40 d5 53
144] 0 o 35 47 EJ EY B3
L5 = i 4 oo 4F faln
wip a0 46 53 <a gs[EE TR
s 45 31 57 ee[EF o w0
" 5] 651 = &l1|e M 0 ™
g1 5t B0 &A|EE 1 D M
201 5% 63 oM T
g R & 0 70 I T
Pen B3| & M 0 M D M
J;c RS 63 W T 0 o pEaT hmew
mp 6| m o oto m Eaohnd mmukb
FEh sl ma C O “lr;_'_:?ﬂ. “..."l.:'.-: o THERE|

JMACRTANT Birarn Sidies falom A0 fna n
Tablp ) Akl Sr gesddd 50 J89R00E vhen BE
Jdeqeees from Tahic & o L are addal I mane
AgiE EvemeTs R gedreBE, QUM olgr face
upthil fpze Tafde )

HQTE 1 Tav®ws | and J are w00 [oad Biggk 1Lea
pll 1o rolahing bed and weight Qak
ranginyg dresdy. Crane erpapzes aih
Hhrer cownteruasgbb.

7 Add degrese= tram Table K ar L fo ihirse
11 Tagle | ar 1 whan egpeped sih 4
jre.

A Tares: Mand N e wlh T A3 6K
buckel palles back 10 f3uieldd Cians
AUIPEED el @ e i il

4 Tabws D gnd = arewitk T 09,000 10
FuachAL of magne Manging irsgiy, Srang
eqJIppeD welh ene cRwi|eterighil,

Tabke M DAAGLIME Boom Angles |degress)
icr Irawel an Grade wilh oA Faceng DOwiy-
HILL |see MOTE 3.

Aoam Travgl Giradys .
Length 05 S 107 1324 20% Z3% D%

1| b | <1+ R H R R || B
o ¥ 3 30 S5 40 45 R4
a1 21 M IJ0 43 =0 3 2

4L W5 dR 43 BT 65 T
1] 3 41 4% 57 R4 71T

—

Fabla P. CLAMSHELL BAAPFFLE. ars MAG-
HET Eram Angies (degress) lor Travel o
Carace w1 Baom Fac: ng GOWHILL (5§26 8 2TE
-

~—ar

Beem _'I'r.'.wll Graes
Lengih  Df 5% 1% {35 20t 2im Qi

il B L B
™m 4«3 S0 5F E4 TF1 YD 71
BO 5 e &3 Y M1 TR M
W ¥4 B1 B3 TR 0 TP
1053 1 RR YO L T D 71
1o oo M T Y)Y TR R
120 f8 Yk WOt TaoT T

fanfingec
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TRAVEL TERBLES lar 2000w
Moumber 17 or 22 Bocm wadh Open Thrgal o Hammerhead Top

Tabtke 4. LIFTSRARNE Boam ARgles |dearces)
or Trawel an G309 ansin Beamr Facing UARILL

TARla A. LIFTGAAMNE Baom Angles (epress|
lar Trawel on G racke wilh Boom Fagansg DR

'seq MGTES 1 gng Ti.

Beom
Langih

= aa

TiaTe! Grades

B
"
ilH
an

106
mne
121
110

10
15
140
1M

12
12
pt

)
o

HILL o RMOTES 1 aned 21,

Bacm Traie] Grasdes
Lengih 0% 0% WEy d0% 205 I 30
al 3 0 M 3o 0 3 3o
71 M 3o 1 3o a1 A
1] a1 a0 M ak 3@ 3 a3k
e 1] mw oA W 3 3T 19 43
10a ¥ o 1 p 19 440 &4
111 o 3F M a2 5 ST 4]
120 13 Wk 47 Sa &D[ES T
120 41 L7 L4 B] T R
‘an B Se BAQES TR MO W)
1540 5% 38 Ei]led ¥O 1D M
g s safJea ™ e ovooFm
vha E1 B3 F1 Fn a T
SR A2 (&3 T T T 10 T '
150 B4 | p 7@ M To [FEA
oo RE | M %O 7o [
20 MMM T 7a pex [PHILL
Gal |7 70 70 e Tkl )

Table S. Jie Dogrees 4dd-

%0 [ Bacm Lngle 2405 Joem Angla.

Takle T, Jik Degrees Ade-

Mo 523 Jlb Add Mo 124 .Mb Add
Langih Dagreed Larglh Degees
o 1 L) 1
an 1 LL o
a0 L Lo k|
B E Al a

Tabla U OFASLINE Bacw angles | degrisac|
1or Trauel on Grade wath Beam Faor3 UPHILL

IMBEDRTANT Fopm angifd baipw bald e &
Tapdd A sl mdd 5 cdldT 70 TeCraGs wrad /o
argrger from Fabde 5 ar 7 arm adcad, ) bosm
2Nl ducdadr TO CEEFEES. DEem mgsl (i
i (s Tadow L1

HOTE I Tabesi:antd A arewilhkaxd bimsk =g
all o rotaling Bgd and w&ight ball
hamgig Tragly. Crang Hgopped ~irh
Ihrg capngruelghts.

2 Add degre=s Irom Table Sar T e InOge
i1 Tatte 3 o1 A when equipped with g
s

A Taalms U ard ¥ a-e wilh 4. HHk 10000
Iia [agGhe] pog BeQ LAk 10 1gi g2, Crong
RQual3ad sulrhhwip £alenegre exHhis.

4 Table W gnd ¥ are wolk 10,000-12 009
I el armagraranireg Irmfly Cargng
FQuaznad with Iwp Coensgrveihis.

Table ¥. DR&ELIMNE Biam ARgles | BELreds:
Tar Tréwe ldn Gracke wil b B Fatting BOWK-
hILL (568 HOTE 7]

|see NOME 3:.

Bagen Travsd Grades

Lamigih 0F% 5% 10%: 15% 5% 2570 30%),
BO 0 30 Ac M 3k A0 In
] b N 1 W G [ Y TRl H I
B MM 1 3n 3 31 X1 O3n
BG W20 oW M 3O M

100 031 ¢ F 33 30 36

Tabda W CLAMSHELL, G=47FLE and MAG.
HET Bzam magles (degrees] for Trarel oo
Grace wilh B Faoing UPHILL [ee NOTE

Y Travel Graces

Lengih 0% B 10% 154 b0 25% 1%
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HANDLING LOADS

PR AT
%ﬁ&'- Eapiol kgt Avoid an aciident lrom boom ool-
H Awa lapeing or lcad dropplng, Do nol
hoisl [Sad info boom of [ib poinl.

Avodd an aocident iram hoisting unintentlonaly,

=DRLUM SONTROL st Be OFF far driam not o wss:
ctherwise, lodd o unUsed diums teay holsl when
poawer |3 applled 1o drum in use.

NMOTE T egquepperd with 3 hoisk et Swiléh 1he .1.|:|-5.|:jng
or badrrnng Sperdhon will Slop aulomaticelly
when the Icad is a predetarminad distengs 1rgem
1he boom prjib poind 10 prevent Two-blocking.
Mefar ko Howst Limal Control Falg 1830 (Maing-
rance 32chian ol Secage Manual) g adjssiment
insbrugtiang.

To lower the loed olf dhe st et awilch, gras
ceed a5 follows

—Apply the drum working brake

- -Mpld 1he hois limit bypass conliralin 1ihe QFF
Positian,

—Lower the load an the corresponding drum
wiFiing brake unlil tha |nad reléasas iha
weight Tor Vthe naist lmet switch.

—Release Ing Bypass contralla lhe DM pesition,

pbmy e Adjust drum conlirod lever “detenis”
wbenlba plel, b e levers 9o nel accldenlally move
ﬁIMi oul ¢l clutch applled positon. Il &
drum Cortroliever mowes aut ol ciutoh posilion, kad will
drop. Swe Follo 205 or 1070 in Mainlsnan<e seclion ol
Sérvice Manual lor instruclions.

Liicrane

Flevgyr Drum Confe! Lalves

IMPORTANT Dusregard foflowing LIFTGRANE Opgrals
mrg ansfrochons for droems agquipped with Auidmaltc
Ly Hoist Brake Sysfam [Auiolrel) rafer o instruc -
IFons i Falio 1T falicwerng Mhis faho

HOIST CORNYVERTER SELECTOR IN

AIR POSITION (32 Figure 1)

1. Turn thig operation selectorsta the LIFT G RAME prosi-
hons and moye 1he hoiat converlar selaclor 1 1he 41N
EreEition,

2. Fuly apply drum warking briaks 08 &r Bj for the drum
10 be operaled and unlock Lhe brake pedal [ack

1. D s3&ngage Lhe drum pawl, . Fegqupped. The lead can-
not be lowered unil the pawl is disengaged

4. Release the swing brake. If equpped with independ-
ent swing, drsengage 1he swing lodk IF N equipped
willl independent swing, mawe 1ha slideé pimcn to the
swing posilon.

5 Engage the trawel locks to mold 1he crang in positian
whiiba lifting.

&. If eaqphipped. hald down ane of the dead-man central
bultgns

7. Decrease engme speed to die
&. N equipped, ralease 1he dram parking BDrake.
D Pult drum contral ipyver 13 or Bl fer 108 drum 1o ba

Cparaled il e way Lack Lo the "debant ™ 16 [uily spply
the drum ciuich fcomverter will opan Tuliy}.

10 Siowly increeae engine speed with the foot throtthe
And ralease carresponding diort work ing brake (A ar B}
Ler beigiihe 108D Yaey endgine spead to vary hoist speed.
A g

ﬁf = Be ready at all dmes 1o lully appiy
SRk drum working Brake o lnad ¢an be
slopped Immediataly when netetfary,

11 Swwng b the work area as the Ioad is hoisted.

12 A% 172 133d reaches: he desirad beighl, dadreasn
engine spesd and apply 1he wmorking brake bo slow dowr
the hoist speed

13 To stap the load while haisling, Jecrease engine
Sheed 12 idle and folly apply the drom werkeng brake.
Thén moye (he drum conteal laver 1o OFF.

14 T lower e boad. decreass anging Speed o idle,
pull the drum caniral Igver all the way back to the
"detent . and siowly release the working brake:

—Il the Igad i3 tea ght 19 lawer with lbe clytch applied
and the eaging Al idiw, 1ully apply the working brake
and move the drum contrellavar toQFF, Ther slawhy
lowar tne doad with the working trake.

—Il the lpad i3 heavy encugh bo lower wath 1he Sluteh
applicd and the €nging 3l dle or abows, conlrol the
lowering Sptod wilh thé working bdrake or by varying
angine sp&ad

15 To atop the 13ad while [owenng, decrease engin:
soead to idle and lully apply he warking brake; then
mMowe tha drum control levar to OFF. )

. Py Carangl
== L&uCrs
'Fi \
1 .
)
.
i
G |
HnJthr-l"'"'-. I T % H"LI’.“'I on
Front Qrpem ReEds Lrarm
A
=
[ i
Warks1g
Braku
Peais
Figura 11 Jvam Seclroany
Sk e,
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HOI5T CORVERTER SELECTOR UM
MAMUAL POSITICR [Figura 1°)

©. Twinlhe oparation selactors 1o the LIF TLRAME pos-
lions and move the hoistconverter seleciar 14 e Mak-
&L position

2. Fully apply digm workeng brake (& Co B [or the digam
1w o pprerated ard walgck the braka pedal lock,

4. Disangage 1he drum pawl, of equapped 7he 9ad can-
n{d be lowerad witil 1he pawl is disengaged.

4 Releaie tha Swing brake, [f equipped with indepand-
#nt iwing, dizengage the swing Mgk, If apt equipped
with indepandant swing, move the zhge pirign te the
swimg posilicn.

. Engage b travel Ieg ks 19 hold the crane i posiiion
white lifting.

&. If equipped, hold down ore of lhe dead-man conlrol
Bntbans

P If equipped release the drum parking Drake

d Incredsa enging =peed 1 the dacired rpm with tha
angine hand throlle. For momentary increes=s 10 engine
sperd wes the engina ‘oot tnrpdile.

NOTE Engwre speed must be se1 nigh andugh 190 hoist
and hald the Ioad

9 Pulldrum control lever |Aor B] far the grgm bo oper-
aled all 1he way Hack to 1he “detent” o fully apply 1he
drum Slptch.

1G. Pull the hoist canverter cont-cl lever back to apaly
Foweal AL the same time, redkase he dium working
brake o Rgazl PR load.

e 9-'},:1'}"':1: Bk ,

'@i“‘l;é%“ "%‘X‘ B¢ ready al all imas to lully apply
Rl e ‘LY drum working brake so Iead can be
slopped immediataly.

11 A= the oad reaches "hi desired haigt. sase ihe
Nomg b converier conbrol lever foraard to reduce power
uniil the doad is hald suspanded ov 1he gutpu of tha
canvarter Ea=ze tke laver ladner lorward b Jawer the
Izad against 1he Converter.

Lok oAt :-’.LEEE'

v_\-:.fl;f“i"[f* ir--i. To lower 3 havy 1020 Agalngi cons
R etz yerler power, angine speed must by
it orabove fpted ured to hoist laad; oltherwise, Conrar-

tar will mat Idly contrgl lowening speed.

NOTE By matshung engang spesd ang Convemer pawear
1o the lead, the load Can be hoigled, Feld on pirs-
o, ad lowered wilhoul using the kg
brake: howeyer, Ihe working brake can be ap-
plied a1 any time to slow or ta siop the load.

The lcadcan al 3o he lgwered Boaimst hewarking
Berake wallh 1he O averlar Al ard The grogrm Slgkehn
@ifner apphoad £r re 235y,

IMEORTAMT Donglprees gawn powes! igweanng bukign
wHA@ haestes 8 load Dantage 10 pawer Joweeing Bpslam
My FeELl, B peo il weiter huisting foad af ful Soeed.

12. To lower loads that are too light 1o lower against the
converfer wiih the engine at B lgh rate ol speed, elher
deciefse englng speed of uas Ihe powen Iowenng con-
bral (ol equupprad ) &% follon's:

. S—
Q’Wﬂ FE% gﬂ]ﬂ D Nt poe power lowering to laver

ARENE Reauy laads that will lower agalipnsgt
canverder. Lowk Purdvy 10803 againt convener 1o pro-
wide mex | mum conird ol kead,

MOTE The power lowering sysiem réawvarsas the hoisi
machinery 1o hgwer Hghl Ipads hydraulicelly

al Pullthe drum control lavar all the way back to he
"dereni” cluich applied position). Then press
down and kpld the power lowenng botlon and
ré&lease the drum warking brake to powert e [aad
dowa  ImSrdase engihg Soegd 1D IRCTease [Qwer-
w1g speed.

T egntral ihe lawenng speec whan bsing powar
IweEring. yary £ngineg specd and gither highily
apply the drom working braks Grslgwly gyl the
N sl SonUertEr canirab Teneer Bac 12 Apply Son-
wErter paower.

Clamehell wilh Aule Take-Up (Figure 12}
Fieagir [rues Carkal \fafves

Aulo take-up zan g2 uEad whan tha machina hea either
equal or unequal drum diameters.,

L$e dule tpke-upg te hardle large, bulky majerials which
charngas in silé and congisency from 4w cytla ta the
nexl.

1. Turn the ¢peritron saleciors to tha AUTO TAKE-LIP
posiidnz andl mave the hoist conwverter setector 1o the
AIR posaticn.

2 Fully apply drum working brakes (A and B amd
unlock the brake pedal looks.

2. Dizengage the drum pawls, f equippad. "he buckel
cannot be lowared until the pawls are disengeged.

4, Belisdse he Jwing brake Nl gequippéd wilh endepend-
Enl Swing, desengage the swing lock, Move tha zl-de
pinion 1o the swing position. -

&, Engace the travel Iocks {0 Rold PR Crane o peaosilicn

&. Il aquippad. hoid down one of the dead-man contral
buttons.

7 egqupped, releass the deum parking brakes,

d. Increase engine speed to the desired rpm o with the
engine rend thraiile.

. Witk the bucksl dpen and in e digging area, pull
lever (AF backio Posities ¥, Figure 52 and release palh
brakes & and B,

The Gucke! | cdose drd Ba St o Lhe clasimg ne.

HOTE Atlihistimeadjuatihe clam closeng ragulator [pw
enaugh = the Rolding hne does nol hogisd ihe
bucket butgh Shough bo Reep 1he ol [jne
bght whilg dggeng and haishing 1he bucket,

10 -When tne bucket has been hoisted ciear of he dig-

Qing aread, swing (0 the demping area.

11 Stop swingng when the Duchel it ouer thie Jumping

Are.

12 Whern tha bucke: haz been hegted to the desirad

negnt, push Tever (A Morward 1o DFF and apply batn

brakes (4 and B].

13, Slowly reledz= brake { 4] to dump the buckal, bu do

not allaw the closing hne (o become toD slack.

]

—
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14 As:zoonasihe bucket s emply | push leyas (B all the
way forward 1o pasition {2, Figure 18 and siawly rele ase
brake (B tg lpwer 1the bucket Apply Brake LA} in keep
slack aut al the glosing line while lowaring  Apply brake
(B b sl gw bhees loweering speed. a5 requirer,

15 As the bucket lowars, swing Sadk 19 the dgging
ared.
16, When the b ket 1= imthe digging zrea, folly release

nodh brakes (A and B pull lavar (B} o QFF, and pull
levar (4} back o Pasbon 1, Figure 1219 repeal cycla

Orum Cordril
Laviib

Arghl Qr —-"'T i
Fror Lrum

L R
RAagar Crym
H

Laveer
TR T
it
Closc and Haisd Lawkr B
Buckel

Fagure 12 Deum Canlrels — Clamshrll
wilk. & UTO TAKE-LIF
Clamzhell wilh Gonlrolled Fressure Closing
Flexair Drom: Dontre! Kalvss
|[Figuare 13)
The arane musl have equal drurn diemeters 1ar dpara-
T with coniralled pressure olosing

Usecontrolled prassure Clasmg when Lhe malarial 1o be
handled not only allows the buckel 1o b Nlled with the
samA csize load from one cyole to the nest bul alsoalows
ihe bycket to Clese completely wilh coalralled air
PrESRLrE

1. Tarn \ha cperelion selactors to fhe SONT FPRES-
SHRE CLOSIMG posmans and mgee the hgi st cone e rier
selactor 14 e AR pegilicn.

2. Fulry apply drom working brokes 1A 8nd B and
uwnleck 1he brake padal locks

3 Disengage the drom paw s f equipped The bucke]
cannct be lowered yntil the pawls are dusengag&d.

4 Heleasa the swing brake, IFegquaped wilbindepend-
Bnl swing, disengage the swing lask Have the shde
pineon 1o the swing posdion.

o Engage the lravel lagks L bold The criats ar posidn

6 If equipped hald dowr ane of the dead-man control
Pustions.

7 IMequappec . raleage tne drum parking birakes

3. Incresze engmne spaed to the deaired rpm with the
eng.rne handg thrgthe.

2 With the butkal dpen and i IRE diggeg arga, pull
lever (&) back 1o Pasition 1, Figure 12 and release ooih
brakes (A and B) Lo close the buckal.

Bpely brake (Bi &5 raguired, 1 cantrol dig Qg depin.

HNOTE Adust the clam ¢lasing regulator o The cloging
hne clgges he Buckal car tlebaly withaut hoist-
g 1he Duckel. It should nol be necessary (0
chanpe 1he setting uniaas 1he consistency of the
malsrial baing herdled changes.

10, When the Buckel his clossd complelely, mave [gyer
(Al 10 Positicn 2, Figure 132 1o hoizt tha buckat.

1t WiFen ihe buckel Ras Deen ioisied Slear of 1he dig-
ging Argq, Fwang 10 the dumpicg area

12 Mowe [aver [ lorward taward positian 3, Figure 13
Lz slaw dow s the harst speed a5 required

13, S1ap swingipg when the bucket i3 averihe cumping
area.

14. Wken tha buckel ha= been hoisted e the desired
height mawe lever (A forward 1o Position 3, Figure 15
and apply brake {B) to dump 1he bachkeat,

15. Slowly appoly Brake (&)11a control the durrripain g S
fndd tor kmetp Slack oul of the closing line.

1&. A5 s00r as the bucker is emply, move lever [A]
directly 1a Position 4 Figure 13 and release Bolh brakes
(4 amd B ta lower the bocket.

NOTE &pply arake (Bl to contrpl the lowenng saeed, a5
risgguired.

17. Ac iha bucket Iawers, swing beck to the digging

area.

¥ When the bucxet isinthe digoing area pull lewer (4
back o Posinen ], Figure 13 and release Both orahes (A
and B) to rapzat the cycle.

Heasi
| —Canyarler

H
=71 Canaal
# ll 1"|. rJ I

o Pin &
{iR

Mighi ar ———"] rarll f!-l |} LeM or
Frt Orem w 7| Redn Cigm
| ! : B

N

FIR
I
| 5

Lever A
Cump i
Surch=| 'n"—':, 4 bk, ol

g i

moisk Clusg

Busket Brack sl

Exgupe 13 Dopm Coanigls — Ol mERg |
wi'F S OMT PREZELAE CLOSIYS

Crum Sanigl

Working
Brana
Sadaw i

Open Backal

-

P

[ anrerpeg;
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Dragline {Figurz 11}
Flesgic Boum Joniral ¥aihees

1 Twrninggperation seleciors Mthe LIFTCRANE posi-
Ireng and move the gt Soveter selegtor 10 the AIR
=Lt L]

2. Fully apply drum warking brakes (& and E] and
unlack 1he brake padal Inchks.

A, Qigengage e drum pawls 1 aquipped, The Gocket
canndl be lowsered unlil e pawls ere dizengaged.

4 Aeglease 1he avong brake feguipped wilh independ-
gnl Swing, disengage 1he swing lock. Move (he slide
Birigen G0 Lhe Sweirgg grosetion,

5. Engage 1he travel locks to hald the crane In positgon,

& T equipped, nold down ané of 1he 4 rad-ran sontral
Eutlcns. .

7. It equipped, release the drum parking brakes

&. Increase engine pead to the dasiréad rpm with 1he
angine hand throttle. '

3 With the buckst s 10E diging area, pull lever{d Fig-
ure ! 1] bagk and releage Balh beakes (& and B] lo drag
the Bucket in.

Conteol the dlagging depth by "ealhenng” brake (B}
(e Brakd 12 dlg shallewer, or 1253 Brake O d-g
daepeEr!

1. &2 eoon as the bockeal ig full avd o0 close enough to
Be Noistrd walhalt dumpeng, DUsh levar (&) Tarwand o
JFF. Aprply brfke (&1 &t 1he sarme time 10 keep the drac-
Yine figkl.

1. Fullleyer (8] hack anddully relegse beake 18] tohoist
1he bugke],

Keep brake (&) apphed only enowgn 3o prevent ina
becket from dumpsng &s et 13 hoaied,

12 wing Lo The durrfifg arad 3% 240 35 e bud kel has

been hoisted Clear of the digging area.

13 Stop swingrng whan the pucket iz averithg dumping
dargd.
14. When the buckel haz been haicled ta the desired

height cverthe duomping area, push leves (B) forwerd to
DFF and apply bpth brakes {& and .

15. Slowly releacze brake (A to dump the buckel. Donat
le1 1he ouchet swing out paal the booim paint.

16 &= gnonas the Bugked o armphy, Tolly apply Brake (A}

and at Lhe s3me time release brake (B] o 1ICcwer g

ouckel at the desirad speed.

MOTE To pistien the bucket clase to the crane, pall
lewer (A dack arnd relgass Brake (A o haul tne
Bt ket ace @15 B ldadrs,

IT. Swing back txine digging area as the bucket lowars.

1B Slop swingirg when The bucket s ower the digming
area.

10. Repgat the eylge B8 50an a8 the buckat 1£ an the
oCund

Lillcrane [sa Fig.ame 14]
Manifows: Drnr S Wi'ves

IMPORTANT Disregard ife folawing LIEFTOAANE
aparafing netruckors for drume squipped wilh Aoks-

mefre Srum Hosgt Brake Systart fodddrgl)l, refar (0
rashrgetane (1 Fadeo 10713 fallowing this folio,

1. Turn Lhe operalion selectars, itequpped, o the LIFT
posilicns.

2 Fully anply drum warking Erake |4 or B) [or Lhedrum
Lo ke aperdied ang unlock the breke padal lock.

3 DCicengagethe drum pawl, ifaguipeed THe tad tan-
rral b | pwered until ihe pawl iz disengaged.

4, RAeleasa 1ha swing brake If 2quipped wilh Ingepan-
dent swing, disengaga Lhe Swong Gk, [F Aot equipped
with independant =wing, mova the Hide pimon m 1he
Loi N g itiam.

8. Enpage the travel locks (o had [he Srang in posingn
whilz lifting.

f N eginpped, ko3 down gne ol the dead-man canfta
buitcns

T. If equepped, fe'ease the drum parking brake,

B. Increase engine $pded io he defired pm wilh The
engine bard throtila For momenlan: incraasas in engine
speed use the engwna oot throdtle.

MOTE Engiae speed murst be det Figh enongh ko hoist
and hld 1he [oad

4. Full back dezirad drum contral levar {& or B té apply
thE drym Claich and Comverter pOwer. A5 pOWEr 15 3p-
phed. releade correspancing drum worknng orake (A or
By ta sk 1R Toad.

Funmihz canwol lever all the way back to1ne ' Jetent” w0
Roist vhe [pad wilh masimum availabhe convertar power
[il"l'!.'-“l'*.‘.'ﬂﬂnE-' Erfging Jpeed (D incraage power

Lk R Ll

i wri”.*"ﬁ'“ Be ready al all limes io apply drum
L& i, e s | viorking biake £0 I0ad cab be glapped
immed|alely when necessary.

10, Agphe lgad nears the detrad haight, 2aes the drum
conIrs legesr [0 rward 0 redu ce Canverer poserdanbl ihe
Icad is hald suspendsd by the culpul 9F The Canverier.
howe the ievar farther forwerd toicwers {hi [oad gaing
the coruerter.

Dirum Caabral Levars
!

nghl B
Froml uff

1A

warkirng Brake Fadals

Flqura 15 Drum Santrals and Braxes
JCsnfuaal
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R -"a:,'; Tu,.p To lewer a heavy Ioad agalnal con-
EEIS R T  werker povwesr, Engine Spaed musl ba
at or aboue spesd caed o halsl [sad; otk rwise, conver-
let will mal Iy condrd lowaring spaed.

MOTE By matching angine speed Snd Converer powear
to the Ioad, the 1aad can BL haisled, hald i posi-
tion, and owered wikhoat using the doom wark-
ing braks; howawer, [he drom working braks cas
be applied at any time 1o slaw or o 5100 the 1ead.

Tne |load can alsg be lwérdd 2g4ins1 the drum
wrking brake with the converdar off and lhe
drurn Clutcn enther gppligd Qr released.

MMEJATANT Do ncl prass douwn gowar lowearing burtos
whtg Baushing 3 load. Damage fo Dawer JoWenng sy siern
carn reswll, Sspegrelly when Maekiing 1oad af fall sprad,

1%. To lower lrads: thal 878 100 light 10 lower ageinsi the
coryerier with 1he engine at arighrale of speed, ¢ilher
geergdse engine spead or use the powar Igwenng dan-
trol {if equinped| as follaws
TR T .
LR ‘*-. 1 Do nal use powar [ewering lo lower
R el Vi heavy loads thal will lower ageinst
converier, aner heavy lgads againal converter (o pra-
wvide mazimum conlrel ol Isad.

HOTE The power lowering system revedses tha hoest
machinary k2 lower ight loada hydrauolically.

A) Pull the drume Contral lever back Lo 1he clutch ap-
plied poswor. Then press down and hold the
powsed lowaring button and relezse 1he drom work-
14y Barakie 1o plser The 1Gad down Incradse gngine
speed i incraass lowening speed.

by To cantral the lowering speed when uing powen
lgwering, vary enging speed and eiver hghtiy
apply the drum working braka or slowhy pull the
drum contral lever Back to apply converter power,

Tlamshell wilh Aite Take-Up isee Figure 14}
Manftawac fram Sonfra! Fales

Ao take-up can be used wnen the machine has sither
equal or unequal drum diametels

LIse A Jakeup 1 handie [arge, Bulky mdlecEls whoch
chenge in size and cansistancy rom one oycle (o the
n sl

Aato 1ake-op with Manitowoe drum contrdl valves s 2
ane-levgr gperation. Cnly the cheaing hne gontrol leeer
1% used 1o close and hoest the butketan ibe clésing ine,

i. Turr the gperatien selectors ic the AUTO TAKE-LIF

pocihnt andtiern the Breke selectortathe STANDA SO
BRAKES posibwpr (Faha 1013

Z. Fully apply the drum warking brakes (A 20d B)

4. It squpped hald gown ene al the dedd-man control
butbons.

4 LInleck the brake pecallocks and. o relad se the dram
patking brahes

& Dusengage the drum pawls. il eguipped
6. Felease tng sweng brake. | eguipped wak indepen-
ORAl SwiIng. disenoage the swong lock 1T nor equepped

with ind2pendant swing, maowve the side pinnoe 16 Ihe
Swing 95 han

T. Eﬂg&g-& 1he 1ra3val ek 10 Rl LRe crane in pﬂlj-..':ili-tln
wirnle d:gglr‘ug_

& Increeza engine speec to the desrod rpn wilh the
anging hand theotk e,

3. 'With 1he bu<kel dpen and in ithe digging area, pull
levar [&) back lo the powér range and release both
orakes (& and 2] 1o close and haist the awc ket

MOTE A0 1has :rfe, adjusl the Clam Slosing regurlator low
gndugh 4 tha halding line dogs nol hoest 1he
bucket, But high erowgh 1o keep the holding hng
nght while digging and haist ng the buckes.

14, '"W-en tha buckel has baen haizled clear ol the dig-
qung area, swing to the dumping area.

11, SL0p swinging whén the bucket is.aver the dumpng
area.

1Z. when tre buckel has been hoisled o the decired
herghl, pysh lever |A} torward to off and epply both
Brakes (& and B). )

13, Swowly ralaasa brake {41 o dump tha bucket, bug do
nit allew the closing lime to becaemes too slack.

14, As Sodn &b Ihe kel isemply, [ower (he Bucks as
Fallpwes:

al For ynequal diemetar drums, poll only lEever (B
bagck lg the eluteh Bppled posiign

For equal diameler druems, pull both lavers [& ancd
B] back tc 1ha clutcr applied position,

by Reétlerdsee poth brakes [0 and B

15 The Buched aill Ipwes agaimsl 1he hoosl mackhinesy.
Central the lawering Speed wilh By pulling lever (B
baczk to app ¥ power or by lighlly appiying brake (B].

16 If equipaed with ynequal diameter droms. spply
brake AL a2 requered, b keep slack Qut of fhe Slaging
ling.

17 A5 the sucket s werad swing back 1o the digging
Mred

13 YWher the Buchketis in the digging area, move both
Ievers (& and B taatt and apply barbrakes A and B].

14 Hapeaf the cyc 8.

Clamahall with Conlrlad Preasure Clasitg
L5€8 Figure td)
Meditcwoc drom Caniral Valves

The maching must have equal drum gramelg s for opera-
L ok 2onliralled prassoare ::I-:‘Jsing

Lseconiralled pressure clgsing wher the makenal e be
Piamdled nal only allaecs g bockst 1o Be Filiad with 1he
5ame 51z8 |oad frdm &ne Sydla to the nexl but also allows
the bLckel 0 closs completely wilh Sontrolled ar
presaure.

Contrelled prassure closing wilth Planitowoc drum con-
trol walves & a iwo-lever operalion. The cloaing hns
conirol ever iz used 1o oiose the bucket, and the haldirg
lae cantel 1ey2r 15 used 10 Rol& e Jocket

1. Turn tha opsraten selactors to Ihe COMNTRELLED
FHESSHE CLOSIMG positicns amd forn he brake
selector 1o the STANDARD BRAKES puston (Folo
10132

2 Fully apgly the dium warking brakes (& and )

poar e uegl

FOLIO 1:201-27
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3 0 equipped, bald dowr ene of LFe dedad-man Gontrel
hyttans,

4. Unlock th= brake pedal locks andror releade the drom
parking krakes.

L. Dsengage the drum pawils, ii equipped.

&. Aetaase tha swing breka. |* equigped wilk indepen-
denl swrng, disengage the swng fack 1T asl aquippad
wi1h innependent Swarif, Mg The slide proren to the
awang posilian.

Y. Engaqge the ravel locks to Told the crang in pegilian
while digging.

4. Increase Eﬂgil‘IE‘ spead to e desired rpm with thg
engene hanNd Ihrottle.

4. Waen N bucket 4pen 2nd ia 1he digging ares, puld
levar (&) back 1a the pawer range and releese both
prakas 44 and B) 1o cloga Whe Boackal

Apply brake (B], @5 required. 10 coniral the digging
‘gdapth.

MOTE Adjust the 2Iam CIosIng regularer sa ihe ¢losing
e Clsss PR Bughes comnpledely withaul haist-
irgy the buckel, N S$hould net bd fecesiary to
thangd 1ha selling unlass the consistency of 1he
maierial being handled changes.

10 When the Duckel has Slosed complelely, mave lever
{43 |Oreard e the Cluteh applied positien Then gull
lewar (E] bace o tF e powe - rangeand Tully relaase braks
iB;.

The Buckel wall it on the helding fine, The Closing ling
will follcw, kaapany Lhe Buckat c.oaed.

11 wehen 1he hucicel as heen husted Clear ol 1he dig-
qirng 2red, Swing 10 e Jumping area. |
1% When the bucket has beer hoistad to (he dasired
herghl, mgwe both Ievers (A and B sirward 1o off and
apply BOLh Crakes (A and S}
13. Slowly relaase brake { 4| "o dumg the bucket, but do
nal allaw the clasing dne to beccre boo 5lack.

V4. A5 500N as the bucket 1§ emply, pull Dol lgeers [A
and B) back to the cluteh apphed gosihon and reléase
both Brakes [A end B,

15. Tha buskel will lgwer Bganst the hoizt machinerny.
Contral the [ewenng spead aifher by pulbng levar (8)
back to apply power o by lighlly applyeng Braks (B

16, A5 bhe Buckat s Gwared, swing back te tha digging
area

17, Whea the Byckel is in the digging areg, mous both
I@sers {4 and BHloaltand apply bath brakes (A and B).

14, Rapert tha cycle,
SHUT-DOWHM 3R UNATTEHCGED CRAME

@Ek EEEI:; Opefalor gshatl not lsave hie posilian
Bh 7 *“ #t controls wnlil crane, leadas, and
boom have hwn tecurd against mowvgment.

1, Swing "ne uppernorks o 1he dasirad position. Ther
raowe 1he Siide pinian tothe NELTRAL positicn..

Z. Engage 1he 1ravel locks and. of equipped with inde-
pendant awing, engage 1hd Sewindg kadck,

3. kweer Al 1Q8CE D the grouand.

4. Fully apply the drusm warking Brakgs And lateh” ihe
pedals down. If equipped with Erake pedal looks, ook
ihe pedals down. Also f aguipped, engage the drom
pawls and applhy 1he drem parking brakes.

5. If possible, lawer Lhe boom on1d bloGkmg &1 ground
lewel If thic cannot be dana fesler tha boam seturely
agan st morement by the wind or othear outside forces.

&, Check 1that gach control 1evar is jin the OFF poation.

7 Decrease enging speed 10 1dle.

Allow tne engine 1o idle {or thrae to five minyles 54 the
enging cools gvenly before i is stoepped.

4. Slap the engimy

FOLID 120724

https://cranemanuals.com




PREPARATION FOR COLD WEATHER

All Cranes
TABLE OF CONTENTS
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Cold Weather Starting Aid .......ccccceeeeiiviiiiieiie e N I U =Y O | PP PRSPPI 2
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Coolant and Oil Pan Heaters...........ccccccveeviicviieenneennn. 1 | Hydraulic Oil.......c..uvviiiiiieiiiieec e 2
COoO0lING SYSEM ...t L | AN SYSIBMutiiiiiiiii it 2

CRANE LIMITATIONS

The static load carrying limitations of the steels used in
Manitowoc cranes is not affected by cold weather.
Therefore, Manitowoc’s standard capacity charts are
acceptable for use in cold weather.

Dynamic loads (impact and shock) can affect the steels used
in Manitowoc cranes when operating in cold weather.
Dynamic loads are created by traveling, sudden application
and release of load, and duty-cycle operations (dragline,
clamshell, magnet, container handling, concrete bucket
placement).

To prevent possible damage to the crane and its attachment
when operating during cold weather Manitowoc
recommends:

—5F° (-15°C) to —22°F (-30°C)

Avoid impact or shock loading of crane and attachment.
Operations involving hydraulic cranes should be conducted
with due regard to potential failure of hydraulic components.
For critical lifts, crane should be derated 25%.

—22F° (-30°C) to —40°F (-40°C)

Derate crane by 40% for all lift operations. Halting all lifts
should be considered. Duty-cycle operation is prohibited.

Below —40F° (—40°C)

All operation (lift and duty-cycle) is prohibited except in
extreme emergencies, and then only with approval from a
competent engineer who has derated the crane accordingly.

WIRE ROPE

The wire rope manufacturers indicate that wire rope will not
become brittle in temperatures down to —30°F (—34°C).
Lubrication may be a problem, however. During extreme
cold weather, normal wire rope lubricants may harden and
chip off leaving the rope unlubricated.

Consult your wire rope supplier for recommended cold—
weather lubricants.

© 2003 Manitowoc Cranes, Inc.

COLD WEATHER STARTING AID

Engine startup at temperatures below 40°F (4°C) requires
the use of a cold weather starting aid.

Ether

Follow the engine manufacturer's recommendations and
precautions for use of ether when starting the engine.

A DANGER

Engine Explosion Hazard!

Some engines are equipped with an air intake pre-heater.

If engine on your crane has an air intake pre-heater, do
not spray any combustible starting aid (ether) into air
intake.

Pre-heater will ignite ether resulting in a severe explosion
and/or burns.

Coolant and Oil Pan Heaters

120 V coolant and oil pan heaters can be installed in the
engine. The heaters utilizes an electric heating element to
heat the coolant and oil inside the engine when the crane is
idle. Each heater is equipped with an extension cord for
connection to an owner furnished electric power supply. The
coolant heater must be capable of maintaining the engine’s
coolant and oil temperatures between 40°F to 50°F (4°C to
10°C). Contact the nearest engine distributor for availability
and installation of the heaters.

Engine heaters must be unplugged when engine is
running to prevent cooling system from overheating.

COOLING SYSTEM

The cooling system must be kept full and be protected from
freezing at the lowest expected ambient temperature. Refer
to the engine manual for antifreeze recommendations.

Rev. 08-19-2003
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PREPARATION FOR COLD WEATHER

Be aware that a mixture of 40% antifreeze and 60% water
will provide freeze protection to —35°F (—37°C). A mixture of
60% antifreeze and 40% water will provide freeze protection
to approximately —60°F (=51°C). 100% antifreeze will freeze
at—10°F (-23°C).

BATTERY

To provide maximum cranking power and to prevent the
battery from freezing, it must be kept fully charged (1.26
to1.28 specific gravity) and warm when the crane is idle
during cold weather.

It is recommended that the battery be stored indoors or
heated with a battery heater when the crane is idle.

Be aware that:

* A battery with a 50% charge freezes at —16°F (— 27°C);
on the other hand, a battery with a 100% charge freezes
at—70°F (-57°C).

* A battery with a 100% charge retains only 40% of its
cranking power at 0°F. At —20°F (-29°C), the same
battery retains only 18% of its cranking power.

ENGINE OIL

Refer to the engine manual for recommendations.

FUEL OIL

Refer to the engine manual for recommendations.

GEAR OIL

Hydraulic Cranes

Use a gear oil which meets MIL-L-2105C specification or
API-GL-5 classification. Change to one of the below listed
viscosities when the corresponding temperature range will
be encountered.

«  75W-90 below —10°F (—23°C)
. 80W-90 above —10 to 100°F (—23 to 38°C)
. 85W-140 above 100°F (38°C)

Traditional Cranes

For normal operation, use the gear oil specified in Bulletin
18-1. For arctic operation, use the gear oil specified in
Bulletin 18-2.

HYDRAULIC OIL

General

Optional thermostatically controlled heaters (120V or 240V)
can be installed in the hydraulic tank to aid in cold—weather
startup. The heaters are designed to keep the oil
temperature 30°F (—1°C) warmer. Each heater is equipped
with an extension cord for connection to an owner furnished
electric power supply.

Hydraulic tank heaters must be unplugged when engine
is running to prevent hydraulic system from
overheating.

Hydraulic Cranes

Change the oil in the hydraulic system to ISO Grade 15 when
the expected ambient temperature will remain at 32°F (0°C)
or below.

Change the oil in the hydraulic system to ISO Grade 46 when
the expected ambient temperature will remain above 32°F
(0°C).

Traditional Cranes

For normal operation, use the hydraulic oil specified in
Bulletin 18-1. For arctic operation, use the hydraulic oil
specified in Bulletin 18-2.

AIR SYSTEM

Install the optional air dryer available from Manitowoc.

Frequently inspect the moisture ejector at the air tanks for
proper operation. The moisture ejector has a heater which
prevents water from freezing in the ejector when the engine
is running.

Manually drain any moisture from the air tanks after the
engine is stopped before an idle period.

Folio 1315-2
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MANITOWOS ENGINEER MG, CO,

Diperoa 2 Te Wam'owss Dammany,, vy Moo, Alsconsh Sd270

HOOK ROLLER ADJUSTMENT

HOC -1 00

GEMERAL

Whinbne Srane Saeog b ary position wilk ralation o the
lawerwaks, 1ha Fook raller: mgst be adjusted sc 1hey
just touch” the undersids ot b redler path. Thisis HOT
2 snug adjustrent and allews Tor warialions o roller
paih tn cknees {one o wear and panofaciorng 1cler-
ances) so 1hat:

1, The rofler bear rgs are nel peelaided althi Lhic<es]
agrl of lbe rollgr pata. and

£ k0 raxinum clearance 15 Iritead 16 approxesalyly
1718 mmGh o al Lhe 1hinnest part cf te g e path

ADJUSTMENT (Figae 1)
1. Travnl the rmachne cnta o Birm Pevel surianes.

. Ewing tae uppersorks 10 oty the house rollers et
the paint of 12451 wesr 90 e reller path imashines
weorking short swina cyclas. eyver ke front, will have
coencentrabad wear at the froost padion al the mallar
pa L,

3 Foesiliun tha boom &l the angle wh ¢h balances 1ha
Lpperaar<t (ndlanced candilian accuig whoa gl hapsa
rivllers, Iront gnd rear. are resling oo ine iadlee gadl and
the haaw rallees can be turned by RANA].

MOTE Fedaim e remaining steps At 2ach hook caller
d. Hemier bhy angd plale and the lzcking plate.

o Using the 2recldl opea-end hex wrench provides,
turn the she't uolil 1he hook rodlar just "ouches™ (e
uncearsice of the rade »ath Motz 1hal this is nota anug
adjustment.

&, Securaly rainstallthelccking o'ate arc the enc plate.

MOTE The locczbon o’ the capsciew alas andthe lack-
ing ponnts in e locKivg plaie provice matiple
lozking positicns. 1 an axect position cannor be
fouread, thyp the lacking plale ocver for a chaic o of
half-mlerel pesilions. Use the lnrkimg posihon

Frch Rl

Leck iy late

Sharl Erad Plele
Fitgqure 7 Flock Bollor fSasorltdy
E T TR I TEETH T B2

which most Clasuly maindains ths corragly
adjusied prsatizn

ASSEMBLY NOTES

1 1rhe trust washers Ravs raase Jruowes. the grooves
rmus b leward 1Pe ook rollers: (see Figures 2 and Jf

¢ Byshing-type heok rellerz ¢an o assembled either
way v Lhi shalls.

3 Madels ZOTE, 2000, 90T, FOONG, S0 53, 2900
and 490111 — Bearing-lype hook rallers celalnad o the
ahalis with a 3nap ring San be asremhlad gl way an
ihe shait.

4. Models RCH00 and 100 — Bearlnostypa ook
rollers retained on {he shalts with a snap ring [ses Fig-
urs 2) must have the long ere of the inner rings toaarg
tha hook rolier hanger

3 Woadels G35, 39000 39007, 40008 FC220. 410000
— Bewring-iype hogk rollers withoul a anap rlng (e
Firgme: 30 mus| have the lzng eoid al Lhe inner sings
Iwwiard the raufr path a9d, on the 1000 e large
rachigs edge of ke rollers toward 1he rahizr patk

Hoak Rulier
1 hrzs- Fauer

. Wi her
7, /L ;
ﬁ' [ m— - I_-
Haller H
=al1 -

‘,f|lj__1ﬁ+\ U
Snap o 1\

Ring = I 2ag End al lane- 1y
Tawarsd Hagk Aslar Handger

[

Flaura 2 Hank Rnller & 1 S99 Ring
CALAT A T

Larar Zadins Fage 2 Anllas
Toward Haller Fath (44 00w

TFr.z1
WAz ner

N
A . T:jlf*":-“' L |

—

Rl
“atkh ]
I

I Gy Eved &* [urper Rirg
Towsgrid Fogtle: Path

Figure 3 Hank Bl @il S-az ing
CRCCAE DT, IOTNT, S50y, ST200, o [0

11-1E-62 [Rey. 6-26-84)

T e R T e R AR RS PEN T

a
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MANITOWOH ENGINEERING CO,

DikeEicht 0f Tha Manitowar Company, ine. Mandowoc, Wscongzin 4220

. CLUTCH DISCS

Sea Mode s in Tables

GEMERAL LINIHG AEFLACEMENT
Monashestos fiveted inngs are row used inplece o bonded Raplaca the linings when ther teckness hee decrangad ko
lirdrgs on bhee drivg Shatt dubChes ished in the benw Ehiec. the imenging green m Figure 1
IMPORTANT (omiensong in the fahio fake place of Kning MPORTANT Farling io replece hmags al specihed e
repigcamen! aimensiins and rival hdla thmansions gieen BASIONS Wil gLl ek darh3ge fosk rpals scaring pressure
i adustoeet fono for & speciic drive shak piztes.
- - 11 HE" IFaw]
19” Piameer Chetch Qe (W F.C.1GA1700 Ised L0 - I'_ Ohemrall Thackriess
Main Draa Snah 1047 ik |
SC.T0, 20T, and 250G Bl Lueny |"_
Indaperdant Swing Shatt I I
TICHY theu 10000 i
Indepandant Soom Haizt E' : Chlzh [hsc
HETD FIOOT, 2000WIC, and JO00N o b0 o _':'
Front 2ux Crymr
23001 and 30004Y thru 4000w
Shival Asirect . Lmng
00 e 2GH)
Swiryes Shaft hmermoas skown A 19r 3 slikch s
250 and 30E whingw liring
. Power Lowereng Shal Renlace Wning when ceégll fceness 1

122" or thickress o cites 1hireg 1z 55327

ST, FR0aT. and 20045 Catachiear 2ocns Mrstf,

MOTE For diive ahide woth dinabbe dise chnehet, Ihe

i | ; ] TR inew]
raplacemant dimensions givan apply o0 sach Chegrall Thigknessg
dise i M sluleh 8ssembly £ 1 il r-_

Each Lning |

Gl Dige

" Cinmweter Clulch Diae W.E G 1685361 Used One

baun Crva Shat ’
OO 1hiu S0y

Linng

.. Mmargant shiean are e 2 2uich Jise
itk e linirg

" Fmplace fming Wi oupral LNCHRIESS |
00 morohcknogs of mibe hmrgas 3016
pAFIET R oS ],

Flgure 1 Lo Nepdacerer, Drersons

TRy pilranss: B e,

7-11-80 {Rev, 2-18.51) https://cra FEHSH P45i€%om FOLIC 10451



INITALLATION NQTES

1. Naw lining is cut in hal & the fackry and \ped together
as & malched pair Beth hahes must be rivated 10 Same
sitle of clulsh dise 10 angura unilenm thickneszs on both
gijes af e oisc.

2. The lining musl Be drited i the feld 1o the dimensdpr
omeen 11 Flgure @ hefore the lining can be riveled o The
cluich disc.

v Posibon Ihe Inlng on the clich disc so the inside
digmeter af the lining is Hush with e inside dlameter
ol W et

+ Cender e Kning eid ko end oo Ihe clubch giss 20 aeither
eny of the lining extends past eiter end af the disc,

» Clamp e liming W the clukch disc end drill hodes in e
lining usirsy e Riokes in e Gec 39 8 Quede,

2 When riveting the linifig ke lukch digs, tne row of rivets

myusl Be nssled with e hesed UP and the nest row of
rivets moesl b it e with e hesd DO, AarnaEca 1he
rowes of rivgtd Mr the endre 360

. Thws chubsh dige is cof i hal be make snskallahon aasiar

When installing 1ha ckss, bath Balva: musl makch. Check
Ihat the same number is amped in the gear fopth o Bodh
halwea,

Rugh Haxic: LUP
Rivet [48ads ROWH

€0

AR }_

afl" Wiambkar Chalch MHyc

Flgure & Faupy HEHE [Camn5ans

FOLIO 1045-2

https://cranemanuals.com




odjustments - -

instructions

4 r

MANITOWOC ENGINEERING €O,

4 tuirran af The Hamiouwns Compamy, Inc.

magirou-as. Wracodan

INDEPENDENT 80O0OM HOIST

DRSO M.

The boom helsh recninay it pawar Irem the lront larque
gonveriar, than through tha moin drem shof. The cluches
gn the boom hoist ore o disc fype. Thaza clulchas leans-
mil powee through bevel geors 10 the boom hoist werm
drive Far ¢|lukh sngogement, o dovbie otimg odv gyb
indwr is mownted an the upper righe side cof lha boem
bholst or maneally contrelbed by o bhand lever o1 tha
cparober’ s abgillgen. 1o ivpure gqukk 4ukh raleges, o
wpring looded canpring device 13 aho connacipd o
the cparaling lrkoge.

ERAKE ADFUSTMENT [MIMNOR)

A, Daly one pirint ob ul:l'[u:.tmunr i1 rased T compan-
gala lar mermal linisg waor throughoet the lle  af
tha limeg.

B. lighten nut 7} uakil rollar |23 clears low paint of
cam [ by L' te 18", Maww raosh rod te chadh rallur
clugrance, in dirmtleen o] areger a0 dpmring_ Chack The
roller chenronee wirkly and odfust qecordingly

WRAKE AD JLISTREMT | Ml D4
CAUTION: Balors ramaving gny broke machaniym Tay

WND.BOOM HOIST BRAKE (SCHEMATIC)

4000- 4000W

heiare
wathling naw [ining or disturbing originel adjustmants.

A, Sal band ard compenent porh logeely 40 peution.

B, Clawp dead and of band bebewsdn nuty (&), then
usk Auh (4] I arnva ot opproximobdy @ TE5/8T diman-
vien Bpbwesn foce om AT drome crass choonsl omd
I-ug an Band.

C. Tyerm im mul [T} owunlil bpets hermaan lugs gn fght
siche o band is 114",

O. Tightan mut {30 wsall lengih ot springs (3 b obout
A% tel dishenre batwaan jugs oo lefl b 1587 by
tightening or logiening nw {7}

£. Rethedh wpring dimanson, {hén a3al wpring lemgth
1o habd aasely A0

HiITE- By awra brobe bond it cantered anbroka drem
ot a1l adjssimanty are complein

F. Adgert nwd (71 undil clecrons barwaan Broke ra-
Iweza cam {0 and rellee (2o B0 37187 Thie ditan-
siam oOnd odjeabmenl ek gl 17 =il ba owked only
theaugh waar of the brola bosd. YWhen rapoire ond new
componenit Or4  nakalled, oduimeni will hges o ba
dame on the rod end ot the rolker reoch Tod.

boom down on criblhing or blacking. [la ki

https://cranemanuals.com
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Mandawor Eagineering Co.

1:CORRECT

2: TIGHT LIUTEH

CLUTCH

CLUTCH ADJUSTMENT CLEAAAMEE BETWEEH
&, Ta chedh for clyrch weor, angoge boem hoes ond ROLLEFR AMD CaM WUST
check sedlér on brobe releosa com. Ser Figere & Tor ﬁﬁrmw BE 8 T& 154 IHCH.
typlenl condilipns of o lully angoged tluwh. Ta compen-
sahe lor nevmul clutch weor, odjiusitant con be made on @)
tloted link Figura 332, monval conirel o By P84, air
coniral), @r by fighlaning mul (11 Figere 332, [+ Fm ]
o8d), Eithar adjwetment it permiasiely, bl 0 ol (1] 0
wvitd o raddjviimien] of the helicol am le-era i1
AaC@TIary.
B, Te odjusr halicol com levers lecaen muat 13) Figure
A3, er Fig, "8 alighily. Top dohionory halical oo 1y« er
r2] 19 o fsghtar peiibon om abotted link |4, then highren

aun (3 s

HOQTE Do ha Following olier regchlag the and of the " .
sloted limk wyed lor miner adjvetwend, ar atvgr ceplaging, h
Fricllan dlsc. . |3 330

. Ratyrn slghonpry o adpyassble cam arm ho within
1027 o fubl-logse locatien of sleared ok, Adjust nul |1]
wnlil pgsition He. | Figure 5k reached, Raploce beeper
ang clamp balr,

CEMTERING DEVICE
— A S

MANUAL COMNTROL B SO MTROL
132
EGHT VIEW l".. FHo. 33 RIGHT YIEW
FOLIO -2
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Maniowor Engwmeering Co.

INDEPENDEMNTBOOM HCHST

4000-4000W

EEFLACIMNG UMING DISCS

A, [Dacoannac slolbgnary cam levar 2] Figure 332ar
Fig_ ¥84 Iram zsloHed odduating link |4]. Remore »pring
exrver b @nd agnng: 5| From lhe movobly pressure plos,
Rencyw aplinnu |1

B, Shds gressvre ploate oul on sholt, dor encegh 1o
remgsn liming disc. Llining dist ore i holvse For quick
remeuok.

IMPORTART  Esep disc holves in poirs, meting ands ol
irrgtigns disc ore alamped with corraipording nembers
I o#d In haeping priry fagsther.

C. Eurrcies care in hondling, Eronagear ting and shroge
ot Nning disc. Diss must be parfecHy llal balery mowsling
i, BE SUAE carresponding numbsred sndy bud o
gathar =hen maenling disx.

e oo s

W (WIS TRICENERE

R
i e A

AUXILIARY BOOM HOIST BRAKE 4000- 4D00W

AL IUSTHEMT.

Unly one odjuytimedr i1 pecesrory 1o companaoie lar
brake lining weor, lighten ol (1], [Figure PR3 & 20
degraw doaarie of 930" showd be hedd bekwaen he
broke dium ged lining. Tag ¢lvzs o an cdprdment would
covng Tha broke 18 haal which wppld el ip 2 poar
cparafing Quaillary Broby, Al Iinhqg. I3 Fagtary sei ang
thould navwer nagd ﬂ|:|||.|-1.Hng. Parigadicolly ramaoyw dirl
thiald ond chach aparmhion o hrohe band, Lupbricaton
always mobkes aparating finkage work mary lraaly . When
lubricalion W nHESAOrY, cars ahoyld by msrclased o
au gid lubricont lrom getiing on broba bonds.
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INDEPENDENT SWING SHAFT CLUTCHES

GO — 400K

FPURPUOSE

This folio deacrioss recommanded mapesiian, aljus)-
ment. and trogbloshooting proceduras for the |nde-
pedenl Swing Shall Clutokes,

DESCRIPTION

Theindependart swing ehall has twrsingle disc clulches
that have handed haong 1see Nigure 3¢ Each clulch is
marwally applied and spring releezed by 3 hand laver
and helical cam arrangrtend

Tha indepandant swina shalt transmis pawer Woare 1
condertes Anaugh the clodch 1hal is appfied. 1o swing
Lhves proac bii e,

Wtwen e left clutch is apgliec, the PMachine swings to
the lelt. When the right ¢lutca s applied, (e Haching
Sy g Lo 1hee riggen,

LUBRICATION

Lulbwgate the independent swirg shalt at the intervals
r] wen inlhe Lubrizaticn Guode supolisd with the mag hine
INSFECTIQON

Coorrest ¢ olch adpestrenl is very impnrtant lar aals

oa=sration and rETendsd Slutch ke

inzpect both independent swing clufehas for propaer

QO2rAT0n N0 AFUSmgnt every 200 hoors (monthiy]

and wcjusl as reguirad.

AT N Avoldinjury (rom moving machinery
: : when Insgecling o sdgusling clulches,

—ENGAGE swing and trgvel |[acks and STOP EMGINE
s machinery will not turn when clufch |3 applied.

Trrne

w=Cluich inspeetion and sdjustments require two pesg-
ple — one to operale corlval faver and a kecond to
Imapeet and mahe adjusiments. Malntain conaient
yarbal communicalion belwesn operstar and ad|us-
ter to pravent poassibillty &l injury during adjusiment.

1. Check for proper movemsal o The aany lever The
Irwer shiould mded 6 L 7 inches in both directions from
venter ta dd |y apply the slutehas [see Figure )

¢ Checkcolutch-discihickness st Bt clutcnes. Meplace
Eoth nalves afthe chadzh Qg wadn e ovarall trickr ess
of the s has decreased to 30& inch As shown nFgnre
a

"o Llulehes €an slip. resulling in Im-

e e proper operation I elutch disca ol
|EEE ihan 3.-E| inch thick are paed,

IMPORTANT Orip sse AMfantawos argena! 0gusp
mard SAaten ECs Oar iulch algcs may nar grovite
proper Sivicn farque, Aaives af new cluloh @8se eilsf
mghoh cagek tha! aoetibor Srarrpoed i ond of sach disc
ha!i s yame (582 Flgure 1.

Fodalsn oz 1564

3. Oncs ayead oravnry 000 awurs, caeck that oothepli
nuls [A& Figure 31 ar= tight. Tighten as 10l ows:

al Femove b1e nut seeper fro split rLbde. Faonre )
t:

_

Reinglall b e 2llerFeae capecraw n Ehs splil mol 20
thasphi rauat will turn dwallcot jurngnry Lhrgtand s wtigr
Lk

ch Ligader the splil nul clockwise.

Assermale the rul kessper o The 320l ol =0 the
kewper 15 Eabween the splings.

¢i Securcly lighlen the allenhead capac e

LINING WEAR ADJUSTMENT

.. Blutch adjustment reguirea hwo

' o7 people — gne to operate 3Wi0g can.
Iml Iever and a secand 19 make adjusimenis. Maintain
constani Yerbal communicetion between aperalor and
ad]uster 1o preven! possibliily of lajory duering adjust-
menl

Hight S1de Cluteh (oo Figure 1)

1. Perform precaulichary sleps giver after Insp=ctian”
Feacing.

2 Move lhe swang levar to the cantenl posihon.

Gl agsen the carriaga-boll nut st the s otec lin.

4 RMaee the stagnonary cam lever UR che alctied lind a
ehorl distanoe.

F.l;hl Sl ralamge Ll Sde Chalea

Zarriuce
Dall .- al

CaTisge
Fht Mo a1
efing ERd

Figu 2 1, Inzecerdenl Swinn 5Fal

Ty AHT T
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Manilowaoc Engineering Co.

5. Securely tighten Ihe carnage halt nuol

E. lnspect the clutch for preper agiusiment [Ges
"lmgpeection” sten 1)

7. Repeat 'Aighl Sode Clule b $1eps 2 through § umil the
swing [war has {he prepar movemant.

B. Whern ihe slaliordry cam iever has been moved to the
end of 1he slgtted link, proceed as follows;

gb Perform "Right Side Cluigh” sleps 1 through &

b} Mawve ihe stabionary cam lever 94 the CReFi age Bl
iz 172 inch fram the starting end ol ke slodlad link.

c} Securely tighten the Zarriage-ball aw

d} Aemove the nut keepar rget gl st |&. Figure 33
Remiztall 1ha allanhead capscrew 5o the split nut

Ganle-ed
Pizginn
5 ko Tangnas by
I|I Fulll Ghualizh
8 ! inchesior Apphizaken

Full Zlakzh
Application

. - red

Preaent Praduciian

can be turnad with put jorpesg throads, Then o
Thé st ik coodkwise 1o adjust for lining wear.

&) Securely nghien bioth 2llenbiad capscrews in the
splil nut belore checking lever movemeant or the
split nut Gould jumg threads causing damage.

fi After adjustment s made, aszowbile 1ha nul keaper
1> the spht nut 50 the keeper is betwaen twa
splinas. Securely tighlen Doth Capsorews in Lhe
sl .

Ledi Side Chulch (zee Figura 2)

Tha adjuatments for the 1eft slde clulsh ara idaniical 12
Ha nght sidae & luieh, gxeepl thal The atalionary cam levear
is maved DOWN in Ihe glgited Ink to adjust the eluloh,

Crnjeng
Piqinn
B bha T ineshey far & ra T eichias for
Folll Gl Full Clulch
Apinle:phady Apphzakan

P BrodwcHon

Lapierireg
GLrde

Figure 2. k.anual irdegenoant Swikg _nwers.
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TROUBLESHOOTING GQGUIDE
TAOUBLE PFROBAEBLE CALISZE REMEDY
A CLUTEH DR 1. Cluteh necds adjusting af relovng Adqusl cloick or replace clutch disc,
MO aFPLY

7 Frassure plate nching an Criving
Iugs or faufty Ciam bearings.

Fraz binching ckock far aroper lnbe of replacs
‘AUly s

Jomcaty o cil on lining or wrong
lining

Aeplace with M E re M EAC SO rlutlck disc,

B CLUICH MIES
MIT FELEAEE

-

- Glutch noede a2djusting

Ad L5t cluton.

Il

. Pressure plats binding or deving
lugs, cyhndar bincing, or fAUIRY Cam
_ bssarings.

Free Biachng, check Yor proper luhe, ar roplace
lauley parts,

3 Broken clefch speings:

Eeplace lauly springs

O 1S HEATS

1 S0 A and B ebcve.

2. dowzable or slghonary pressura plate
crackoed or distorted.

Rieplace f.ily parts

5‘-
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MAMNITOWCC ENGINEERING GO

Divizige al Thoe Mamiowos Compaty, e, Maniowos, Wiaconsea B

SWING BRAKE
00 THAL 4000

DESCRIPTION

The sw.ang brake 13 an exwernal. Senfracling band- ype
brake On machingg with independem swing, the swing
brake is mounied arcund the drum on the vertical sweng
shalk, O mackhings wilh stand ard Swing, 1ha swang brake is
mgarted around \he drum on the swing brake shailk

The swing brake is air and/ or manually applied andapring
relegsed.

MOTE Otn machings with an air sweng brake. adjus1 tha
reguldloe S0 The Switg brake applies smoathly when
the man drive cantfol lever is npped W iha e,

FMEORTANT o not apply awing brake wilh gacking brake
confrol wWhile swinging. Slop upparworks from guangeg by
hoging mayy drwg conleol 12 et ar by apeiing manoal
Brane i equigped. Then apply Swing Derking Braka

BRAKE INSPECTION |gee Figure 1}

Coarrect brake adyustrmenl o very importanl dor sale opara-
tign and exlended breke [He. inspegt Ihe awing braks 1or
propar cparation svery 44 hours of pperaticon and adjual as
TEL e

_' - X o Faricrm tha follawing sleps bidore
S s LT napeciing or adjusling brake,
—Moue awbng beck 1M

—It equipped wilh abr hrakes, bk sysem pressure 10
aomma {125-137 gail.

=3TOF ENGIME.

—Brake inapection and adjustments require wo paonle:
ame Id rnake adjusimenie and one be opereia conlrale.
Maintain contlant warbal commmunicaion balwaen bwi

(=] a1 B

NOTE Faiform the Following aleps whanthe swang brake iz
coi.

1. Chece thi braka ining Iickness. Replace the brake
Irrung betore (g thickness 15 Less than 5732 nchor e hreng
recels will score the drum. The ining 5 104 inch iRk when
new.

IMPORTANT Cnly e Maninwec ooginsl aguigmes -
WS, CSINET Beeng s mdy NGO grovsde proger brake foigua.

2. Check the tension ol the breke | nkaga return spring; the
spring must provids guick andd foll esdgasa ol the brake
lining and inkage
I Wequpped, check The lension ol The pedal nplarn Sprng,
the apring must raise the pedal all the way up with & lorca
Ihal sus e operalar
4. 1 aquipped, check the laich Bar and nolcihas on the
manual pedal tongye; the lelch Gar and iches must hold
the pedal im the Applked pasilion,
4. Ingpect all pins and linkege for excaszive wear and
raplace pars &% regueed,
NOTE Ercessmely warn prms arad linkags will make i dilli-
culitn propervy adjusl the brake.
Lubrieate esch pin n he brake hnkaga with 5 [ew
drops alengine oil. Lubwicawms tha grease fitking in the

brake lInkage ﬂ-ﬂﬂ'ﬂfﬂiﬂﬂ- g ke Huchiens in the
Lubrication Guida.

ADJUSTMEMNTS (s=e Figura 1]

Linkng Wear

1. Pgrigrm precaulionary sleps given afler the “ingpe;tion
heading

2 FULLY APPLY {he swing braka ) the apptied dimensian
i Firgure 1ig not obtained, Bojust 1he Drake a5 I0ows

&) LoQEen [@m nuk j1).

b) FULLY AELEASE Ihe brake and Tnghien adjusting nut
(2] cne 1o kao flals 1o increase the dimeansicn

c) Aepeal "Lining wWear" aleps ¢ and 2.b8) uatil ine Rpp-
liged dlirreensann in Fuguea 1 03 oblained,

d) Tight2n jam nui 1} againsd adjusting nul{2] to hotd the
Adpaairmant.
Drumi=ke-Lining Clearanee (62 Frgure 1)
1. Panioni Pracankanaty sleps oiven aMe the " ingpection”
heading.
2 FULLY AFPLY the swing brake.

3 Loasen am nuts | 3) and AAUST CApSCrews [4) 50 Llheng 13
240 rnch clearanca beiween the band and each cap-
Sorew (4],

¢ Tighien yam nug {% eqainst e chps o hald the
adjustmerts.

TROVBLESHOOTING GUIDE

Troubie Probakle Cause Hemeady
& Brake Does 1 Braka naeds adjushing (k¢ bghi) Sac “Limng 'Woar Adjusiment
Mot Beleace -

2 Hrake linkage birding.

Free binding and luirie a2 a8 requared, ar seplace
Laulty parls.

3 Swing bra ke valug does nal e¢haust

4. W cylirger plugyged with girl. _

FEpa of I8 Ak Swend rake vabvy

Clean yeoni,

3 Hrake linkage relurn spring OFokar.

TR amiowos 194,

Replace spring.

I nliriasdl

&-11-07
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TROUBLESHOOTING GUIDE CONTINUED

B. Brake Does 1. Braka restls adjusting {loc lopgs). Beg “Limng Wear Adjustmgnt”. N
MY Apply 2. Brgke Wnkage Dending Froe inching and lubricata as reaquired, of replace
laulty parks
3 Liow arr prassorg air applied onkby. : Chach 1or proper Qir pressure At swing brake
valve g atbrake cylinder [zee MOTEL Chec kior
air leaks iry ety at Wbings, and at each walyg,
Chack brake cyllnder for pislon cup [eakage,
4_Resiricied air dine Free 1€5Tichnn or replace ur ing.
. Brake 1 Grease or oif on linkng. Replaca Fining
Dwverheats 2 Band out of rour Repace band.
3 InsuMicient relegae ckearanca. Lee "Orum-to-Lining Clearanca Sdjusiment”,
4 Wrong lining. Aeplaca kirtirdg.
5. Baake (Rags
—Swinging with improparty adiusied breke iln-
kg redurn spring. _ Aeadjust {h relum spring
—HBrake ol lully sedeased dus 10 1aully Erake
valve, Fepair ar Teplace swing breke valve.

MOTE Check air pregaure anyhme the ar brake deas nal
Croerale pFGpearty. Sor prassurd should be s fallows:

—135-137 psi alahe inlet pon of the parking brake — Pransure at brake cybnder will wary ug o requla-

coniral valve and &1 ponl § of main drive conlral tor getling depencing on postion o man deive
walva, shalt contral 1ever.
— 125137 p&i @l the brake cylmder withiire pariing —0 psk at the brake gylinder with (he Drake
brake AFPLIED. AELEASED.
Adjlgung Moridl Jn b 1) 040" Cagarans Beteyaew) Eauh Capscaw 4 M - Air 1z Wl Bnlge ligim banilidel

Br4P Bandl (Brake FUllY AFPLIED) (2516137 pedl

Kgnn Orive
Snaf Lanirs
Capsarew (4
Jerm M {03 Swirg Park
Eanke Cnﬁbﬁ Fiag.latar
LT
#gase
. T Rlbng = L 1 7
11 L
Lining R T : T
M

Engke Linkaye

I anea| 1 b FLLLY ARPLIED

Brakm L . *'Spﬂng-
raks Lirkcane yualirg
Boit

Venl Aefurie Syring

.k
I
i

Lalch Bar

Al Copledar
ILacatss Vangn]

Figura 1 Swing Bake Azsamgly Agﬂ*éﬁg
-"'I 1

B
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MANITOWCC ENGINEERING, CO.
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DAUM CLUTCH
3500, 3600, 380, 3900 00T, FI00W. LH0W, 000w, 3100w

FURPOSE

This fehe prowdes regommandsd inspection, adjust-
mani, and broubleshooting procadures lor the dnom
ciwiehas on the above machines.

DESCRIPTION

Tha Manitowoc drum clufch is am inlerndl. expanding
band-lypa clutch which j5 air epplied and spring
released,

Fuli width drurms have 4 Sing e Clutch mownted on the
nght and: splil drums Rave & ClUlch mMoentad on the
autbard end af 4ach drum,

QPERATION

Chuich Applind

When the drum control kever is pulhed back. airfrom the
manifold is d&livergd 9 1ha Sluleh Cylirder,

Air pressyure sxlends tha cylindar vad, appiving Ihe
clulehiining against the drum flangathroevgh the aclion
o the clulch [inkagpk,

Cliyteh Aelemaed

When ihe dium contiol lever is moyed la Ihe O FF posi-
tign, ne air pressure s exhauzled from the clutch
cylhndar thraogh the quick-release valve.

The internal spnng reétracts Ihe oylinder rod, and the
glulch finkage relgases the gluich tining trom the drum
tlange.

INSPECTION

Correct clufch agyustment s very imponan 1or sale
gperation ang extended clulch hfe.

napect each chich for proper operalion and aclius-
ment evary 44 howrs af operaticon and ad|ust a2 required.

EEy SR ::'E: Avohd Inpury from moving machinery
WREHEHFIRELT  wheninspecling or adjusiing chluich.

—Lower loads o ground $0 wite rops s Hack, oF 108d
will lwer whan cluich and DraiE &M FEsaged.

—Bulild =ir gystem wure 10 normal and ST
ENGINE 5o drum will nol lorn when elulch [1 apphsd.

MOTE Make the l¢howing inspectiens when Ihe Clutch
iz cohd.

1. Lubricate the Ziulch &t the inlervals indicared in1he
Lurbrcation Guide.

€ CGheck mamufold air pressure g1 the inlel ol gach drom
conbrab valva, Pressure shourd be 125-1.37 psi.

A Creck dir pressure 8t each clulch cylinder. With the

ghutch FULLY APPLIED. the mimmuom air pressurs
choube B 100-110 pii.

4 RELEASE theclutchand check that Mark A Figure 3

18 144 meh or moré [nol less) rom the end ol the
cyhnder |1 ael. adiust the band guedes Iar proper

‘Wrum-1g-hining Gleardnée’ fapprocimately 1/32 inch).

HOTE Il 1he eyhinder rod iz not marked, see "Cylinder
Riosd Marking” procedre.

L. FULLY ARPPFLY the clutch and check thel Mark E.
Figure 3 45 llush with the end of Lhe cylinder. If nol.
adjus! the cletch lor "liming wear."” Mark B will move
away fram the cylinder as 1he ining wears.

6 Check cluich lining thuchness Replace the clulch
Twang before g thickness i3 ess than 174 ingh, or 1he
drem will pe scored by The ieming rvges Thalining s 358
e EiCR wher Few

IMPORTANT cniv useManitowoc "prginaf Bguio-
menl” bepgs, Qlher inings may nol provids proper
Sirahd R foropie.

CLUTCH ADJUSTMENTS

. faps e

%A Glulch adjustmenis requira lwo
R peopkr — oné i openide dium Con-
ral lever and & second to mahke adjusteienis. Mainin
condtant verbal cornmunicalion belwesn greralor and
adjuster b& pravenl poasibility ol indury during sdjust-
mEnl sleps,

1 s recassary o tum drm Lo iccele sdjustmend pointa
Tor asdYy Accedy; by dlear of drum undil i slaps lurning
and endire s aff.

Lining Weur

1. Build air sysigm gressure to normal Rnd STOP
EHGIMNE.

2. FULLY APFLY clutch. IF ktark B, Figure 33 nol flush
wilh the end ¢f the ¢cylinder proceed 85 Wollow's

a) HELEASE clutch.
b] Loo=en adjusting ned 11, Fagure 3} several Iuins,

g

] Tighten adjusting nut {2, Figure 3} ane 10t flals
to move Matk B towand the cylnder.

HOTE Turningthe edjushing nut one lat will move kark
B approximately 332 inch.

d} Aacheck the position of Mark B

€] Rapeat “Lining Wear™ steps 2 a) through 2.4} untii
Mark B is flush with the end ol Ihe cylander

It Tightan adju=1ing nut 1) 3gains! 1he Spacer to
hold the adjustment

Drum-to-Lining Clearance

1 Buld air gpstem pressars t0 normal and STOP
EMGINE.

2 RELEASE «lulch.

4. Imsert a 1-32 ingh teeler gauge between the lining and
the drum {lange. Clearancs between Ihe liing and
MNange should be apprasimaiely egudl for The enlire cir-
cumigrence plihe lining, the ining most not indatany
paeanl

HOTE Mark any point of omghng w.1h Shalk for easy
identiicalion,

4 FULLY APPLY clutch.

5. Starting with 1he band Quide Aeares! the cluich dead
and and working o 1he hee end, Chgck that There o=

Dsdanitpe; 1992
1965 (Ray. +-28-E2)
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Maniowac ERQingesing g,

1232 wich clearance between ¢ach band guids and the
£lutch band.

Eepoasingf each quide lar 1he Correcl clearante.

E RELEASE clutch. Mark A, Figure 3should béa 174 inch
or mare lram the end ol 1he cylinger. This dimension will
wary depandifig an lhé amayntof clegrance belwesn the
lining and the drum flange, bt 1he dimensicn muss nol
be leas then 174 inch,

IMPORTANT Cyinder pisron can bottom out.
raguifhing v DACKING Cup Jarrtdge Ard it oo S8 -
o af Sluleh F Mark A, Figure 3 £s fgss trarr 174 inch
friam and of erlinder

7. Repeat "Drum-lo-Livung™ stap 3 at he poinfs of pre-
wipus inding.

I binding still poeowes, insert 8 small-digmeter glesl rod
ar ilat bar between Ine lining and dream flenge at the
pain ol binding. Then FULLY APPLY the clulgh. This
will tend & coerect any cul-gf-round gondition. Repeat
1his Sl2p A% nacessary.

MNOTE Replace the band if unable 1o elirmnate binding;
ptherwsa, the lining will heat and improper
pperaticn wiill resyull

B. Testiheglytch unger 1gad when 311 adjusime nts haye
Been properdy completed, e cluteh oast nol drag
when rdeased of slip undier 1oad.

CYLWNGER ROD MARKING

Ifthe cylnder rod was not marked at tha fackary Gra rraw
cyhirder os baing inztalled, proceed ac follows to mark
Lhe cplindar eod bar proper clutch adjustment:

MNOTE It a pew cylinder is peing ingtaited, mark the
oy hnder rod belare installing the gylinder.

1. Loozen all af the band guides 1o &llow the cylinder
rod o boltem i the cylinder [thig slep reguired pnly
Lylinder s instalied on cluich spder).

When ihe cylinder rod is lully botlomed i the ¢ylinder,
the distance from the and of the oylinder to the center of
Lhe hols in 1the Sylinndéer rod will be 1-116 inches.

2. Place atemporary mark onthecylindar roc Hush with
sha cyheder body 1U0se & marker;, 4o nol use a file or
Racksaw blade

2. Enend tha eylinder rod 53 the lemporary mark is 378
inch from the and of the cylinder s shown in Figure 1.

4. Thén mark the cylinder rod 1/4 inch from 1he end of
me Cylindar wilh a fille or haghsaw bkade |[=ee Mark A
Figure 11.

b. Fully extend the cylinder rod. Then make 3 second
mark an the cylinper rad 3-748 inches down from Mark A
(Hea Mark B, Figura 1],

6 Feenave I Amparary mark.

BAND DISASEEMBLY /ASSEMBLY HOTES

The clulch band conssts of five pieces which are fas-
tengdtggether wilh Zonnecling plates and capscraws 3%
ghawn in Figure 2 Thig arrangement makes the band
edsier lo dseszemble

When reassemdoling the clukeh band . match thedumbers
slamped on sach end of the bEnd s3ectiens wilh the

FOLID 201-2

number stamped an lha connacting plaes lor proper
assemily [see Figure 2},

IMPORTANT oo ror mix bard parte fram gne
dram wilh those from sopthar drome. Always keag bang
DACIS 0 & MANCReD 3al, Qr repssampiy il oe qurheuit

Mork B

Wrark & Cwlinder
Rge
-— 1
£l
et -7
Figurg 1 Cyhinder Bod Marking
—— Orum

Bt Sectitn= . F | B 131

- l--‘.-l— Liming

INET Cfremting

Matthiag Mumbers

i

e ]

Figure 3. Bard Azsembly Marking

| iEEps:??cranemanuaIs.com
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Laming

olaich
Band

Clutch
Saiter

Chnck-Aelease
Value

Band Guick= Ik
Ty paar; Cylinder

Coylinder Ay
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Figyee & Orgen Sigieh Ansariuly
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Maritowoe Engingaring Lo,

TROUBLESHOOTING GUIDE

TROUBLE

PROBABLE CALSE

REMEDY

A, CLUTCH ODES NOT
APPLY

1. Mtanilald air presaure below
normal.

Huild Systarm pressura 1o marmal
{125-127 psi).

2. 'I:ll.lti_:h linkaga or cyhinger binding
Or disconnectend.

Frop I:nind'rng ar feconnacl IiI'IH:agE'
gngd check for proper lUbe.

3 Tubing or hose restricied o«
broken.

Frege jestnchon or reglace tuling or
hose.

4 Drurn contrdl valva nat dedivaning
air.

Repair or rgplace valve.

5 No air fispw through swival or
QUK-TRlaase valva.

Rapair or replace swwal or quick-
rRlaazs Yalve.

B. CLUTCH DOES NOT
RELEASE

1 Clutch hnkage af cylinda binding

Free hinding and chack far proper
lube.

2. Restricted or collapsed tubing or
hose.

Free restriction Or raplace tubing
or hosa.

3. Chack-remate valye doas nol
euREus].

Repalr or repiace lautty vahee.

4. Drum conrilrol valwe daes ot raturn
1o OFF posilion.

Rapair or replace valvg,

C CLUTCH DRAGS OR
HEATS

1. Cluleh adjusiad teo tight

See “Lnng Wesr Adjusiment "

2. Insufficiant drum-to-linirg

Sae "Drum-ia-Lining Cloarance

&learante. Adjustresnt
2. Clutch linkaga groylindar binding.  Free binding and check far praper
luba.

4. Drumcentrol walve does ot return
1o JFF peoaiticn.

Repair ar replace valve.

L. Chuick revense valve nol sahausting
properky.

Repair or replace valve.

Zee below.

D CLUTGH SLIPS

&, Excessive 5.Iippin5
. Ciukch needs adjusting or relining.

-l

Adjuat cluich or eplace lining.

ha

. Low air prescure.

Chech Mo propar aic prassorg al drurm
control valve amt al clutch cylinder.
Check bor air leaks inlines, at linlings,
and sttwivel and quitk-reledsd valva,
C-heck clutch cylinter for pislon cup
Ieaha&e.

3. Band out of nound {nol uging {olf
lirirg Surlace)

Heprace band.

4. Grease ar oll on lining.

Eeplace |InJI'IE._

L. Wrong finlng,

Replase with M_E.C. recommended

Iininrg.

FOLIC 20714

https://cranemanuals.com

8-24.87
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|
MANUAL DRUM BRAKES
SO0-4 7005
CONTENTS Page aciivaled, air aragsure is delivered to an air cylinder That
L srokes Lo "abmest” he epecalor i aanplyng the brake.

Twascriplion ... ..... P, | )

Erake Inspection ........ ...... Ny (e Farking Brake Oplion (5ee Faure 5}

Brake -ﬂﬂjlls1menr__ Zome machings Nave parkng brake air cylindare that
Brak= Band — Singie Miake .,k 2 allow =he drum brakes to be spring apphed and ar
Brake Band — Double Brakes ... ... .. TR & rilgased. ERCh parking hrake mr cylinder 1= conlroled
Drum-to-Lining Clearange ... E: githar by arn CM-0OFF anr valve o aukamabcally by the
Brake Rebease Saring ... ... .., TR 2 shym conkal valve, Aulamatic cperation is orawded an
Braks Pedal Aelgass Height e B machinaz with any of the follawng epboral systams:

Air Agsest [Maintanance and F-::Ilustl'l'lEI'IT] Stomatic Oram Heist Brake Syslem, Deadrman o beal
Pecal-Mounted Type |3000-4000W ... ... d Syrslonn; HongL Linut System Fal Limit System.
Linkage-Mounled Type (41000 . ooaaa . 4

Parking Brake Cylinder Overhawt ... coinn.. B ERAKE INSPFECTICHM

Traubleshoeling Guide .. ... e S

DESCRIPTION {i, ‘3' Avold personat injury or maching

Each drum brake s pn externzl, contractirg band-lype
tirake. Split drums have & single brake maanted on the
aulkeard end of each dreum. Fuoll widlh drams have doo-
ole brakes — o0 Brake mounted a0 esch end of he
drun

MOTE Full width drums on some hoisis and sRacrans:s
hawa anly & sngle Brake moumtsd o4n e Fight
=nd of the drurm.

Working Brake |sot Figurs 1)

Eech drum brakg is manually contralled by a brake
pedal and "ink2ge. For double brakes, pre inke pedal
cantrols both Hrake bands

When e krake pedzl 1= pushed dewn. ths brake Band
contracts aroundthw deorn [langes, The reater the opar-

atar'ys vlforet o the brase padal, ine gremer the braking
Tarze.

NOTE Enck brake peda has nalches that allow the
brake pedal o as lached down, thereby halding
the brake applisd,

Alr Agsist Oplion (sew Figurés 3 and 4!

Soame machines bave an air valve moonied aithar o s
Lrake pedalorinihe brake iekag: When e rirvelve iz

Sespird-ku-Lysl
Slap Sorew Tk
“‘or Releass Hew i)

Cogka Faltase
Spang —_—

Erpanaigsag 1aYg

Figare 1. Orake Pedals

o :1 L A damage| Parlarm the lallowing steps
htf-u-re Inapecting or adjusting brakes,

—Lower all loads lo ground untl wire rops is slack,

~—Build air syslem préseUre 10 bormal {125-137 psi1) and
STOP ENGINE.

—EBrake inzpeclions and adjusiments raquire twa pee-
ple — one lo make adjusimenlz and one la operate
contrpla. Maintaln coanstanl verbal communicallon
betwawr lwo peaple 10 prevend [njury.

Diaily

1. Tust &ach rRke for proner agjustment a the stard @l
eacn ahilt and cack bene a l@ae appeazghing the rated
laad 15 bo e handled.

Forhftgranswork, tasteach braks lor propor adjastmen!
wher thi brake s cald 1ar dube-gyele work, when the
brake is wa'm from cperalion.

&, araperly rdjitstes D ake must hold Lhe maxinus sin-
claline leod giver cnihe Capasity Chawhenthes brake
pedal is lasched inthe second-to-last natch as £hawr.
Figura 1

Additianal efion e 1he pedal shoule allow 1ha pedal Lo
b= atched in the Fasl nolch b prowidse rdded brakirg
1arge.

1
Bgcmad-n | oasl

: 1 'ﬂ;:."-'.l-"' Masen

I

Braks Helrase
Hpring

fCaaticyey,

2.13-74 (Rev. 1-6-84)
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Manitcwac Enginesnng 2o

2. Chegk drum-ta-hining ¢ ezrancs with the brake ining
cold,

—Clearanse should zteachly ingreasa lram 1784 rch al
b dead snd Le 3732 inghial e e gnd | o s Closs 10
1these dimAnsions 35 bassable (for bra<es that have
Lbred ar [ower band Supperls wilh @ owabaaal b Bangd
guide =7 :he ive end of tne band].

OR

—Clearancssnould e as much and as equal a5 possi-
Rle fros tne antra circomferencs nf tne Lining (for
Erakes with anz ar lwa Band sapparis and ne bangd
guids a1 the live end ol tha bend).

NWGOTE The ive znd of the nrake bandis connected sothe
brahe Iinkag-& The el e cfEns brake Dand g
conmected ko the frara.

IMPORTANT 2:54= tining must 13! rub Fgains
Lrurm Naage whie o gks o5 o opleased] QIerenss, WAHE
will crerheel, rescliing in sicassiva drum -fango oxpan
Subl and gresler alford by neerarce o apoly brake,
Cracks o drurn Mange can a150 resall.

3. Pspect lhe brake hming [er essoesseeg wear Beplgcs
th= I'ning belore ils thickn=es nas reduced 10 aithar
11732 msh ter hindneg: 1hal are Soonches wide or 172 Ack
for- all ather widin lininga.

IMPORTANT only use Manitowos anginal-equip-
mEeal Nnntg CEner Neino Sy nod nrowids Qraaer Drawing
farce.

4. Inspeot lhe Brahc peda’ [ich Bor and the atches: o
the brakes peda' for excessive wear. The latch bar 2rc
malzches rast hiedd the peda secorely [aiched o Thea
applied posinon. Replacs parts thal 2re warn.

Weakhy

in=pect all pine and | rkage 1or edcessive woar aro
replane parts RS recuirsc.

Luln categach pnor 1ha arase hnkane aatha few dops
of engine cil. Lubricate 1ke grease litling= in the Eraks
hrkage accardmg o the mstroctierns g tha L uheczt on
Guide.

HNOTE Ewcussiedly worn pirg grad linkaga sl makn ol
difficull tz propsrly adjus1 drum-La-lininog
clearance

BRAKE ADJUSTMENT

Brake Band

MOTE Adjusi tne bra<e tand whan the limng 1= either
ol 1 Ilcrare wonk G seann frcem dpscabon
lar duty-cyele wolk,

SIMNGLE BERAK =

1. Perform preceutionary elepa given alter tha "Srake
ImsRechien” NRAding

2. Fully relsase tne hrake.

4 IfeRapned with 1he = v 2r5isl aption discannect the
arr zyhnder reg and [rom the Brake linkage.

& Tighter e beogd adjusury ol fewe Figurs 2 (o

bhi lirabke aadal ar laasen 1he adposbeg oot i leer 1he
pedd .

Turpniharo! oong 12 dwo lals atadirrc and oerform siep 5
S Check lor gooper adjusleeen ws specilicd o "Cénly
Brake Inspecior” step .

f. Aepart "Ringle Brake Adnstment’ sleps 204, and &
il W DAk o craperly adposles,

T epeneaned wih e o ass opt o, rocannest 1he
air cylind=r rad end 1= 1tha bra<e linkage.

D{LIBLE BR &HE

1. Parfonm " 5wma-e Srake Adjosiment™ sleps 1 through §
until e lofr-aioe brexe band s prapacly adjusted

AoApplhy the braks so the 1821-5ide brexe Band lightly
aragages e cdoom Hapge

3 Taghten e Z2djusting nob 1gr the nghl-sile brake
Eand urt’| ihe braks pedal jLst staris 12 rice.

1. C-parate lbe brake unbl bzthbrake bard= srewarmto
the k.

L If ane hirake lxand is wermer 1han the athr-. slightly
Paagar Ahg adjus g aul Ter B owdrrmee band e shghily
ticht=rn 1the adjusting nut Farthe eoolar band Tampera-
Lere el B @ ol as pass bleal balh bancs,

B IF aquipped with Tha an asslst aponn, reconinest ihe
gir oyl roer roo ero Lo the bra<e linkags.
Drum-le-Lining Clearance (262 Fiqiis 2]

1. Perform precautlonary stepsz oiven aller the Rrake
Imggupet Cr " hescing
2 Fully releage 1hae Drak,

J oAciusttha hand SupRorts and, il cguidoed, TR palbsr -
bepw guidsy bo prowide 1he clegrance given n'Oaly Brake
Inspoat or' step 2.

Brake Release Sprng (2ef bigurn 1)
MOTE Ealh urdbe wali b syuipped woth e-bigr ang ar

1wa nrak= relpase springs. When equipped with

P ke 2leasis spnns adjost bolh he same
1 Perfarm precadutlonary sleps qiesn =992r 1he ° Hrake
Irspeglion™ beading

2 Adjoel T levesgn ! TFe roledese spring s 20 1w in.
ing fully releazesthe drumflange and =olbe brake pena
risess wilbe 3 0rcs 15E1 soily cpenalor cornlorl.

Braka Padal Ralease Halght {ses F ooro 1)

MOITE Feilal raleass hamhbs Aol adjoslatle oo 31200
and 3900 = wilh 3 uriverzai cperaior's cab.

1. Parfarm precautionary steps giver sY1=r the " Brake
Insaerugn” hirading.

4 Fll“':,l Irlease 1ha irakas.

d. Adjusttne stopscrew oneach pedal leeer 30 tne Drake
padels reluase o o Peaghn ther ol cporaler comforl
and a0 pann pedzal relepsas 10 1ha san1e he et

Oeorol adjust tne brake pedas taa low howeesst, or the
B lirneg mfy Aol Inlly resedse 2oz Jdeoee [lanoe.

Ll e TS TRT e |
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T yhtgr — |Acrease Clcnraree
Lotwen Decrense Clzaranse
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Raltan -Tyte Dana Guide
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- ¥ [
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Manitawos Enginegring Ceo.

AlIR ASSIST (Maintenance and Adjustment;
Fedal-Mounted Type (JC0C-4000|

DESCAHIPT M (=0e Figurn 2)

The padal-mounivdar assislassembly cotsests ofananr
valug and acinaior plate maunted onthe brake pedal, an
air regulatar (ot shawa] moonied an the cantrel Sen-
gals, ard an air cylinder inct ehown) cornesten 1o tha
presciad [evee

Wi G beo ol 1he actuater plate s pnghed down, the
air valv= opens. Thiz allows ragulaled ar prasscra [sel
by aperator] 12 10w 10 1he 2o cylindar. The air cylinder
than axtends itz "asmst” the operaler o poshing the
braks peda down te apply the brake.

MAIMTERANCE {528 Fiqure 3}

1. Wigekly, aquirl a few drops of engine oilonle sach pin
171 LR Alr-A28051 Ipkane

2. Lyary 3 manlka, squet a faw diops of engine ail into
the air-inlet and al 1the ar ylindar,

ADJUSTMEMT {=se Fugury 1)

1. adjast b [acalion of The peedl Bar 10 Suek tRe apera-
tor. Mowing the bar farward requires more efforl vn 1he
actuator plate o apen e airvalve, movling 1he bar back
lazs pifart.

2. Adjust 1ne ragulatar o o-dmde Lhe desirge asset
while mantzining smeotk, operation of tha brake.

NOTE “When ar assiat is not needed. turn off the ai-
risgul anat
Linkage-Mounted Type [Fast Pradachom £ 00W

DEZCRIFTIOMN i=ea Faguruy 4,

The linkaga-mueunted ar azzs) assemhly rona.sts alan
ah walves and mowating bracket maunied in lhe brake
tinkagaandan air ¢ylindes Jnat shawn| cannsciodto the
hrake lavet.

When the nrake pedal = pushed down, B2 aclualing
lever is pudled away from the mgunfing araskat. and the
ar valve opens. This allowes maedulated air progsure 1n
flow 12 1he ar cyhncer Troe alr eylinder then strokes 1u
“ass st” 1he oparator .napplying the bhiaks,

The amount of air prass 1m@ delwared 1o 1he air eylindar
[% cantrolled Ly ape-ator eflan on the brake pedal Tna
harder the pudal & pushed down the Tarther the air valve
cpent, anc the greeter the air arazsurs ko g Sy hnder
Maximum air presswre o governec by the maximum-
Rtroke 5Riting of Ine valve

i ANMT EMAMGE [sas Figura 4]
1. Weakly, squirt @ tew drops ol engene oo onto each pin

and spring ivtha aw-pasistlinsage and. ifequ pped, inta
ihe oil-can hele in 1he air walkee.

2. weekly, claan bebweon the mating sofarea of the
arlualer plale Aand 1he maunting bracks:. Then il e
surfaces weth thex craginds ol

3. Evary 3 rnunlhe, sguoet a lew d-ops o' engine ail ima
Lhe airinlel and of the air cylindzr. 1 eguipped. remaee,
clean, ang rains1all the gehan st sc-oen in 1the gir valee.

AOJUSTMEMNT
Valve Aseembly A |see F.gure 4}

1. Perlorm precautionany staps g.ven after 1he "Grako

Inpeectlon heading Tnen fully release 1he brake.

7. Adjust capsarews [11 sosprrge (2) are praloaded Le
1-37106 ingh,

3. Adjusl the mawmem-sfop s2Hing to 0128 inch as
follaws;

Al Laosar jam nuol 13} and back cul capscrew (4] see-
ery lerng.

b1 D seoannestairling |=) at el (R). Air Tust 101 e
leaking aulibe clbew. il 50, repaar dreplaceihe air
LA

rp Leosen jam nut {7 Slightly tarn capscrewsw {8
mther [N L BECREAZE or CGUT 16 IRCIEASE the
max. mum-z1ap setting.

1y Teghten jam nut [7h Then sdicy the air valee 10 the
[edl [ hand) 90 sapscrew (B is agrRinstthe aciual-
ing laver.

) Check tha maximam-stog selbreg, W necesiany,
reper; " Walve Assembly A" steps 2o and 3d untiltha
0128 inch dimorngs o g Shlamel.

Il Tighlon cagscrew (4] only Bncuggn 1o remove any
play from batween the bead of capscres [3) and
1he actuating lever and Trom betweon the nead of
cepacraw |4 and tivg mounting brackas, |F cap-
sk [4) 8 Jerr-tiahtened, airwil leas oot albow
(£,

gl Securaly sl jarm mul (28 and eannact A hine (L)
10 elhowe (1.

Valve Agegmbly B |sga Figure 4}
1 Perfart pregautionary eleps given =fer the " Brakcs
trepection” Fuading. Thor fully roleass Ie brake.

2. Adjusl rul (81 &001980e 15 3016 ch Belwersn the rut
and 1tha ectueling laver.

AoAdpal nal 12 s sprnd (31 s preboaded o 2-t0d
irches,

4. Adpust nuls M se b s a 9042 inen gap hashween
rollar (5 and thz end of the air valve.

&. Oisconnect air lina (461 al albow (7). &Air musl 108 e
leiaking out The elagw, if a0, repair ar replece the air
valve,

G, Sesonnest g hoe (G 00 elbga (7

Walva Assemlly L (530 Flgurs 4]

1. Perlorm precaulionary steps g vea after the "Brake
Inspacticn™ heading Then lully release 1he Brake

2 Adjust nul (3] 50 sprinyg (2 i proloaded o 2-152
inckes

A adpst out G323 thers is 9916 inch Between 1he ool
and e aptuating leyor,

4, Loosanjamnuk [4)are back ool Sapserte (5) 3everal
fLFP s,

8 Dacannect eir line (8> at =lbow (7). Air must not be
leaking aul the cthow, i 520 repar or repiace the o
YAIVE

B Twhlan capscrew (&) unkil it just contacts the meunl
ing bracket 1 capsgrew (Z) s oved-t ohtened, air wil
leak out elbow 17y Securely lignien jam nut (4).

7. Cannact air line (6] to elbow {7,
inRlin.aes

FOLID 9d4-4
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Mamtowoc Enqnesring Co.

PARKING BRAKE CYLINDER OVERHALL

Parking brake cylinders are spring

iveded. Cylinder wiil ly aparl. pos-
sibly gausing serlows mjury, T #laps Ihat folldw are Rot
pertormed.

Ramayal |=0c Figure 4)

1. Perform precauliznary steps givan giler the Brake
InEpecnon” neading.

Y FRrlease the working brake Chraks pedal all 1he way
L.

3 Rehaagse the packrnng Brake darr an)

A Herwe 10 o heaee 18 e st odel gngd

S Keop chearatthe garcing brake cylnde andapply 1he
parking srake (air olf) toorat-aut the sy lindar rod,

E. Disconnacl Lhe ais e al tho cylinder,

7. Rumove The rmzunling oor wed reesee Iho cylinder,
Disassombly (Cylinder & or B, Fgure €|

1. Boke Do A bhe Slehed rgd @nd s Thigaded chta The
cylindar red and remove tha red =rc and jam o,

Z. Oblain twa threaded rods (07-16 URNS & 47 lang).
tawa nuls, aadiws P al wEshess (se2 Figure 6§ for delails)
4. Bamnve bao capacreas — 18017 apart — “ro 1he
(HEIET

4. Azmmomblo b thrcocded rods, rons, and Habwiasbaers B
ithe cwlinder as shownin Figura 5. Tig-er 1the threaded
oS gnd s S0 Lhey are Do E agalnst the cave

3. Bemoes thore MR SO MGEre g iram [he Sraer.

g Lads2 e nots Qo the Phigaded rogs, alkernating
rem side o side, urdil the soring 1ersion g released,

.

Make carlain ihreaded reds do nol

S hack oul when |¢esening nulg 1o

I'I’."|IEH'E sprrn-g lension, or cylimder could fly aparl and
cayae Injury.

1. Cylnder A or B can rgaw =2 digassamblad andd parly

el s,

MOTE Each oarkimg brake gelindzr should havs fowar-
|n;|1-:|g.-1|t.-1r"n=-riln-|1 r'.-1F.|-':E' Slre b wdaranyg 1as

can boeoaasioy oo after the oelinder iz oroess
cerbled and incstal.ed.

Assambly

Glear all parns o 2olvarm and lubricale them wilb an-
cylinder gr=ase befare assembly.

Reversa the diszssembly staps
Installabion {zee Figure &)

*. Perlorm precaufionary sleps given afler the " Brake
Inspeeciian’ hading

2. Pintme cylindes o the mounting lun
3. Connscl the ait line 1o The gylingdar

— .. .. 7 Rod-end pln muat nol bgtiom againgt

SR either end of sloltad rod end whan
parkmg brake |5 Teleased and working brake i3 helng
operated; otherwlae, working brake may aot lully apply
or ral Base,

4, Relonse {ho warking brake (brake pedal all tne way
ug .
L Chockfor properdrum-1a-lining Slearance and adjusl
if ARCRSSAry

“hrgad he @ mul and slalled rod eng anlo the
cylinder rad.
T. Relpasu Ihe pu-king brake (zir on) ;2 fully =ddernd the
cylindsr rad

4. Adjust the rod end so there 15 anprazomabieby 1232000
claqiance betwaen s rodewnd pin and Lbe 2nd of the
slot in 1tha rod end.

% Fintweslotied rad and tothe Drake leses and highlon
1he jam nut agurzst the rod snd.

o0
OO

L4

[ -ear o Brake CGyhndes
‘Ehnwn Raleasod

Sled
Mol Ead

|7 [aTRLL TR T
Lar " [adP T o8|
H ki "q'EL. i Jiwy Mearwre Heoo
[Fin Flul Ry [
Apohed
wark i
Grike
REbepeet
Fiquru HSTLU T TE- T Rt TR T [ TR PR B R T T
17 Al Az ajenanr]
e el =
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Mantpwoc Engineening Co.

Shreng Gty
Cany

B J,'lr Cylindor Snn

T e T
gL ! - b
i -i-ﬁ:—___ll . Thecur
ans e Sowhngler Gody —
] - Braze 1 Equppacl! R d ~Fu i r
Saczo (I Bouipped) el '-*.';sﬂ.:r g B 1?; r.;;:;"-(mi [
Cylinder A Fauers Tk g Sraew Sty Cylinder B
TROUBLESHOQTING GUIDE
TROLUBLE FPEOBABLE CAUSE REMEDY
A gnrkirlug Braks 1. rake aand acjustcd luo loose See "Braks Bangd Adpsimanl”
gesn'l Hold Eoad 2 Srake |nkaf’1-& Fanviling) Free pindira and lul;o g or replece
faulty pars.
2. Warn nrakelmlnq nrsrgnglineg being - Awa ace lining.
weed

. Rod end for gerking hrake r.':.rlu'n-ﬂer i

cguiaped: not agjustad praperky. Pig-
penling working braks frem ‘nily
AR L.

Soer "Puareing Brake C;."innér Ins1alla-
ot

6. Parking Braka Droesn'| [

Ges UProbable Coose A1

Prevent Drum Irom Turning "5

ik ralizase ar parkmg brake contral
walve Ot e T EUETING gir (sue NOTZ at
eno of theg jugds],

Fepar of replace Fualty velwa.

2. Raetristed an ke

Feplace mir Ire

. Bpring i pErking hiako e hece broscar

or oylindar 7 atga goching

Cwarnaul parking Brake oylinder.

C. Working Brake i
Doesn'l Releaae

Fark ma bra«<e apnhed

Arlegse parkinag orake gr aeo L raygble
o

_Brakz band arjuated 169 Tighi

Gew "Brake Berd .-‘u:liﬁétmu;:.-ﬂ_

. Brake | nipge ki i aar weorn La G

sively,

ez "Rems=oy AL N .

Eraks r-:lnaseéprmg-s netigght grough,

woc "Braks Seease Spring Adpaslmen]

Irnproaer dram-to-limng clearanse

dor el exbzostirg from air assist
ocylincer (i fopuopped|

See"Orum-lo-Lining Cleasancs adjns:-
menl.

Ad LEE tEpan . Crruulace dirass stealea
27 guick rel2age walee,

C. Parking Brakc T,
Doesn't Relaasy

Law air pressous (see NOTE a7 end of
1hiz quice).

CRRCE ‘O prope 30 pressure al oark-
irg brase sontrgl walee gnd 2 gylrnges.
Check far arrlesks @ b, wl lilhngs,
and al walve Check for pislen caaledk-

aJjc at oy indaer. Repkaze ‘aully parts.

. See "Probahls Cause Fid *
2. Sze Prebeble Caase; CF oamd O3
E. Brake Hard 1o Apply 1. See "Probaole Canzs BA'
2. Luw or na ar preasure b s assisl Coecs for proper adpsiment of air
wehindar |if aquippeds. assislvaiva Check for 2o gk s - hnes,
atlilungs, and atvzlvs, Gheck Syl rooe
[Gr pisten cup lzakags Aeplacs lauhy
parLe,
G M asmst Ingage of Syinoar Bindmg  See HLunf_d:, sa"
F. Brake Applias teo Fasl 1. Air uss.sl pressure oo high Levwrun i prassers aor adjust a e asssl

{il equippad wilh air 3ssiat}

...a |IE
i LAy T B

1-6-84
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Manitawas Engimacrng So.

TROUBLESHOOQTING GUIDE (Cormtinued:

TROUELE FROBABLE CAUSE AREMEDRY
G, Brake Oyerheals CSea "Troubles & and 07
. Brake bhand ocof o1 qouwnn. Rrplam: bragke band,

CWrang dining
CGregse ar ol on lineng.
Lot Frabable Causes A2, CE and G1

Fepless linng

e k] =

H. Brake Grabs

MOTE If equipped with parking brakes, check ar pres-
sure anytime 3 parking brake dows nal opoate
pfoparly, A pressure shauld Be aa iollows:

—135-137 psi ab e milel port of the parking
brake cnntrol valve,

--125-157 pai atthe parking brake cyllnder with
the parking brake KELEASED.

=0 pse 3l the parking krake cylincar wita the
parking braka APFPLIED

_‘#.
FOLIO 944-§ https://cranemanuals.com 1-6-84




MANITOWODC ENGINEERING CO.

Gt of THa tastqwcs Campany, ac Maniowss, Yasoonset B0

MAIN DRIVE SHAFT CLUTCHES

F00 - AT 0L

FURPFOSE

This [ho contains inspection, adjustment, and frooble-
shgmiing prezeduees Ior ar-2onbiolled main drve shatt
clutches

TESCRIPTION

Themaindrwe 5hal Dag aither lwi tinglé-disc cluiches or
1w double-disc cluiches, The single-cisc clutches hawe
cithier boamdad lininga or riveted imngs. The double-disc
clubizhes have rveted Ilnungg Cenl

The mein drive shat gransmis ogwer edher Irgn e
arngine (nan-YI50OM: ar rom bhe rear conwerten (WICON],
thranigh the clutch which v aoplied, ta the drive Iiain tor
frawel. Gindard swirdg, or Slardand boeam hoisi |mechani-
cal sonm Feagt an 30

AlIR DATA

Az ke mznn drve Rhatl contrel leyer s mnwed n gither
direction Trdam 01 @ir presiuee 10 the correspaading
cyhnder sheutd gradually rise rom 0o €0 psi. A praseure
should then insreasa to 125 to 137 pei.

‘When e canlich leyer is in te Gl gogsihicn, qir pressore 2
bioth cyhnders shauld ke 4.

INSPECTION

Correctclulchadiusiment o5 wary impedan far safeopera-
1on and exlend=d clutch lile.

Inspeet bath main drive shaft clalihes ier praper op- atian
zrd adusbmen! every MG hours smondhlyl. adjust the
<lulches il necessary.

A R

S T

S ore

- b

N Auaid injury fom maviteg mashlneny
s Ee L sl X whan irlt.:p-:!irlg and Idjusting
chulches!

—Engape Iravel latks,

=—Engage swing lock llequippad with Independent swing
or move elide pheon candral 1o neuleal il equoipped with
standard Swing

= Build ar pressure 1o normal [(125-137 psi) and atop
snging 50 machinery will not turn when either clulch is
applied.

HOTE o pressure musl be 128-137 psi “or proper opsra-
non o cluiches. IF air presgyure drops below 1hs
range while i Specting orad i sting clutsches stand
<lear ol rpin drive shafl. sLart enging. build a1 pres-
gure 1 nermal. and atep engine Eedore coatinung.

1 Lheck Boih ol tohes o propser adjustment Wheneither
clutohis Iuly apphed, fha c',lli naer rad should sha<e 3-122
INC s 35 AW Figl._ure 3. Mark A should be Hlush with
g e ol e sy lindar, Adjus the ¢ lulgh 1or LIMING WEAF
belag Mark A cxtendz 15 ivgh pout he and al 1he
cylinder

when the chidch s fully released, Mark B shoo d Be lush
wilh the prRd o1 The cyl.nde;_ I i, eanesl the prablem
which i causing he clute g diag 1 ses TROLIBLESHSC -
1G]

sMaTlowsL 1850

e L O
T '" AL Blutehes may ned ppply lully il cylind-
s L ars alvake 19 4 inches. This can rezult

In tauly operation due o cluieh slippage,

¢ Theck iha thick-eas of 1ha bonced clotsh discs or the
nwatad linings. Aeplace the clulch di2cs af the rivelec
| nirkgs when ertner Ras warm G owe 16 TRe guman ssn Giver
in Fayure 1

e e g,
e a7 Donolallew overall thickness of bond-
A ST ear ed pluteh dise to decresse ta less
than s/ B inch; dhersise, movable preszure plale will Bt
tom again! slalignary presadre plale and cluteh will glip.

IMPORTANT Do nol 3liow Ahichness of rivalad Iining 1o
decrzese o 255 Mhan 3500 mch;, offermwiae, nivels wo
ECOrs pressure pisfe.

.'\-'

Bandard Lining

Clow D osc

o Hiveied . ung

Hiveled Linsmp

NWOTE Arplace hm—a 6o bath sides o diss wher enber
Lmipg 15 10 1% e ek

F|gurg 1 Lnnr g F||:l|,:|z|r_-9|r|-_-|||

10-20-36

MAIM DHIVE SHAFT CLUTCHES

(RaRALAL,

FOLID t275.19
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3. Chack that aplitnut A, Figure 23 e lighd an both ends af
tha meain drive shat. Sliagnty loazan the Bals in the 2plit
nul 240 the oot can De fanngd, Be carelul na w0 allow jhe
thwrg=acls o 1he Splin reul 1@ cross the vhreads on the main
drive shaM, or damage Io the threads will reault Drive the
sphil Ui tight wit~ a hammer and punch Secursy ighien
the balis afer tigntening the splik gl

HOTE Turn split fod 22] al the gkt latch COUMTER-
CLOGEWISE 1o dighten. Turn split nui (&) at the et
cloch GLACKWISE b bghilen.

LINING WEAR ADJLUSTMENT {sae Figura 3|

1. Parform precaulionary sleps given aler iNSPECTION
heading.

2 Fully release e cludch.
3. Loesen tha nui on the carriage bolt at the siotted ok

4. Wgwe the S3tioMary Canh bever a sharl Sislatice in e
diractian of the arrdw Showr in Figure 3

& Securely tighien the nud an the carnage B,

& Check iha £luwch for prapar adjustmiant (INSFECTICN
step 1.

7 Bepeal LINIMNG WEAR zleps 2 Ihresogh & vl Mark B i
llush with the end of the cylindar.

8. When the siatonary cam lever raaches the end af the
slotted ik, proscessd 3% ahows:

a) Fully releaze the clutch.
S0 Loesen el Gre e Carriage bolkal e slated ink,.
€} Movathe stationery Cem lever so the sarniage battis

B

nke-
Beanng

[Ealth Spair)
(3 Eqghy
aul Ghch Li
EInpar e Ch- Zirng
anc Cnred Clicd
. 138 NOTE|
DLy
Proessure Plase —
Morabe
Clurch P'p?;:"
up-der

gpprasimately 1. neh Inem the “stafing end™ ot tha
Elotted lank a8 shown in Figure 2.

df Sacurety fighten the aud on Me carriage el

2 Shghtly lagsen [he bois en aphl aul (B, Figuie 23 a0
the nuel can be turned. Be caredul not 10 &llow the
threads oi tne nul o Srosd the threads on he naln
drive shalt or the threade will be damagad

it Turpthe not (CLGEKWISE belh enda) unhl Mark A is
fush with the end &f the cylinder.

IMPRRTANT Aefighian Bals @ spiif Ul before applying
cluret i chedk pesilios alMark &) otherwige spht nuf may
jump threads.

gt Smcursdy bighten fhe Bohs e the $pit nut wren the
clutch is propesly adjusied.

FLOATING STUD ADJUSTMENT

NOTE The fellowing adiusiment apphes o double-disg
clutohes anly. Make fhe Iddldwing ad justrsent each
lima the clulch is adjustdd {dr lining weear The
adyustmeni musi ke made thres olaces each clulch.

1. Periorm procavtionaty shaps gren abtar INSFECTION
heading.

2. Fally apply the luteh.
2. Hold tha ard of tha Tioaling sud.

4 Adus agtal and 2, Figure 4) $oihereiza 178 mshgap
between ral (1) and the Spalfg cup,

& Twghten nut 42) againe) nat §1] to lock the adjwsimanl.

rlvg g
17 Each|

Znlil Mut &

Edabcnary .
ITighfens Bearingd an Shahe

Camr Lgver

HOTE Singlecisc chuck shown, Doubre-pisc cloich
had twe sela &f linAgs and 2wl decs 3od A
Gartr greadare placg

Flgura Z fddin Dring Sdegh Aaght Shack
[Lert Slalchidenucan

Famhingead]

FOrLMD 1275-2
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sramngmy (e
Lam Lauer ._.If “.'%

Haz0d)

1787 Gap wilh
Crtch FL.!' Apphud

bR
."L"-‘_'_'-.._" K

i
. Mauadie

_--"--:.,I-_:-":f Sam ever

wdark.
B

Fluahrey

SEre
Sd

Cran

Figure & Fipaling 5lad

[:Qlllage

|
¥ ::Lng Gl SAted
Ink
T _ .
::__:L-— _ Aglj,=
——= EB] -
] 4! Gaahianary
h'l;n-: + = Cam Lever
\ Agleagad SRped o R
- . A
Clh.rr . o
Cypligm I _ a_.._-III-- Oiser Hole
- -x_,'__ll"-, 1 FAneabls
— kark i Bt Tl LA L
L :
Right Sl Chutch

WA T daa e T S

Clulch
Cyhnder

Fa| ad .
Mark I T g v
i o
B Y i et}
SN LTI T
Y - o e
Clalca 4Ly Y mIark _.I-""' .
I::lu:lﬂ'_tr_\-l Illl R B .
A __
T T
e
; Shahonary
HEF Cam Lewve:
Bl liend - |
i
e Right Side Cluleh

(TH[} i
by

ot g
End

Carparg= —_'..:ﬁ;l".l
' r

Figura 3 fda'n Crive Shak Ziciches

[T B

: —— Puber Howe
LT
SN rAu=ahlg

—— LCam Levar

ath Rlanta] Sa ng

G ar e
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RIVETING HOTES

NOTE Honded clutch discs arg nod servicablae; wihen worm
down, the entire clulch dige most be replaced
Bonding few tlining teihe drive disc in tha lield 1=
nat allgwed.

"y A Lk s .
Fa% -%B i Linlng dust ¢3n ke harmdyl [l inhaled!
T Provide adaquate ventilation and wear
praleclive equipment to prevenl ichaling Ening dust when
drilling.

1. Each dniva dise 15 futin hall ko provide eaty 2858rmibdy
and disasaembly. Keep the halves of each drlve discana
matched sel. A gaar toath ok mach half of tha drive disé s
marcked wilh & ngmber. Be swre the rygmbpers matzh.

2. The standard hnng cpnsists ¢ dwo 180™ zegments.
Ve vat Touch lining consists of four 31° segments:

YWhen naw ining i sRipped Irorm ke facidry, hi Segments
are lgped together ko form a metched gei. Kesp ine Lining
sEgments in & malthed et

K aich Mark

umbEErs Paared End ol Fvek

Hes Eng of Rivel

3. Usethe holegan the drive disc o3 & gude to drill holeain
the mew lining.

IMPORTANT Gefore anlling mew Lnirg, canfer daing an
oivE disC 5@ (Agide diamearer ¢f fniag SEgmMents & Nush
with inzics diameder of drive disc. Be surg 440 Lalwess
ARG SESMENS /T BGuaAl

4, Reler ta Figure & lor dnlling dimgnglons.

5. For a single-ciae clulsh, 1woslandard inings are used.
BE sure It alternale -he hole patern from cne sy af rlvels
17 the nexl &5 shown in View A, Figure 5.

6. Fov 3 double-dise cletch, 3 standerd limng i8 used on
cna sida of the drve disc gnd a Walvel Toush linivg iswsed
o Ihe i her side, The head side of gl rivets must be on the
slanderd limng $lde as shown in View B, Figure 5.

IMEOATANT Yeivet Touch tnemng {dowbia- disc Glofch arlyy
mu st face canrer pressers plate when inslalfed on maln
driep shah

Slzndand Lning

Wizw M Jire]le- Qusg

Frgure 5 Rireling Detan s

flanch Klark

Elymbarg
Peened Side al Rivel
o Yelvet Touch Sede

—— AN
- -._,_o—'—'_'_'_ —_

_'_'__.-'- _— T
T @ . T
= 7

\\ @

/

N @) '

& @ /
e e

I e AR5 a.
. i
Walvat Toucn — o1 37 Dia.

View B Dauble-Disc

Covinula)

FOLIO 12754
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TROLBLESHAOTING

Treuyble

Frobable Caue

Remedy

A CLUT SA DROES NOT APFLY

1. Cludch needs adjusling ar rehning.

Adiusl clulch or replage iming

2 Low ar pressure isee for Oata)

Check for proper air pressoere at mam
anve shiah contral walve and al clutch
cylinger Check Tor air legks sn hines. ar
ligs and a1 guick-release valve
Check clatch cylindsr 1or pRision cug
leaka e,

A, Preteure phale binding on driva lug s,
cylinded binding. or faully cam bedr-
ings.

-

4 Tubsngor Fosaresincied arbroken

Free [r nding, check Inr proper lube, or
1eplage fadlty parts.

Free reshnichion or ceplasze lubeng o
hgze

5. farease o ol Gl ng.

Feplace lirking

5] Wl’l:lng ar weir irirng.

Raplzce with WLE . recommenied
limng.

B. CLUTCH DOES NOT AELEASE

1 ek nesds adjustiag

Aedjus] Clulch

¢ Fresture plade binding on drvg lugs,
cylinder binding. 27 Paulty cam
bearings.

Free binding. chatk for p.'-:-pll'i'.luh-l‘.:. or
replace 1aully pars.

3. Broken clatch ar cylindar = pringisi

Aeplace auly sprinois

4. Qyick-release valve does not
Ex BhZimage

Repair ¢ replac e vales,

S BMaire driye shigfl cantrol valee dSES
nak 1|_|||!|| axhauil gir when moved o
F -

Fiapair or raplage wilvwg

. CLATSH HEATS

1 See b and B akbove.

2. Pressuce plaie cracked ar i sunied.

RAeplzce laulty plaiz

ﬂ-\.

https://cranemanuals.com
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MAMITOWORT ENGINEERING, CO.

oelpipur S The fdaaowDs Sompaiy Mme. Waoitews s RS0 4521

CHAWLER ADJUSTMENT

1600 — 4300 5155

MAINTENANCE

rarrmal weAr g the Crivwler compona nts Canngt be elm-
inated, k! the sate of wear can BB reduced thraugh
reguler preventive mariernnes, as follows:

Lubréicaie the crawlers a5 inslrucied n ihe Liorrca-
linn Guide fa- the crere.

—Keaup the crawlers clean, and aeald dirt bui ¢-upwhen
£ ETarg

—Heep al moaaing bolls tight.
—HKeep the chammg and lreads properly edjisted.

—Insozci the crawler frames, e raliers, the cnains,
and thz treads ocn a reqular basis, [ooking for excas-
siva wear. cracks =rd other darmaga. Broken or
vraczsed pams can roicate 1hatl she chains andsor
treads are adjusted oo tight. Replace of repair cam-
aged parts immadiztzsly to prevent furthar damags

ADJUSTMENT GUIDELINE
General

Trave! the crans an firem lavel ground so all tread zag is
moved e the top af The erawli s at the drive-ckamn ena.

Chain Sag

Adjustthe drive chan 2 each grawler belore adjio:ting
1he treads; il may be necessary 10 remove skims frem
the frort-rolier end e asiain praner Shain adustmenl,

Tre drive chain is properly adjusted whan here s a
mazimum clearanae of ona and cne-halfinches betweean
the battom of the chainand the top of the trepda Read-
juet tha chain when there is o minimum leareance of
one-half inch betwesn tae Rattom wl the chain and the
tap of fne treads.

Tread Sag

Mmooy, adjast the freacs at each crawler afsr
admzting 1ha drnwve chain, Adjustment 13 made at the
front-rollet gnd.

The treads are praperly adjustad when thare is a max-
mum clzarance of one 3od ane-ha' inches netween the
botem of the terds and Lhe top of the chair. Repdpust
ihe irzads when thers is 8 minimum clearar ce ol one-

| E Checs Troad Sag Here”
: ;0 T Masmam Cigwler Treads

. 14 E"_ b ipimum
|‘

El‘.l umbler

: ' Check Chain: Sag Here
}"ﬁ 1-1:2" Mgsirun L
10y "r -2 Mirn nam - i
rlw: Lh.:nn
4

A MITE Ciriwn-clE e s70%wn, “ranl.rp lae ang s o D
Ghewr 31 4609 3473 15 nnindRd wilin oK e anonsire
A RELAR AR tha! showr

Lhlarnlowss "907

nalfinch etwesan the aalbarm of read s and the top gl the
cha m.

IMPORTANT oo oo adiust chams or tresds 100
fight. ar chein and rpad pies wild wear rapidly snd may
grer Break. e hoitd-up i ngAren chaires and freads
BVET MECE, (7 COR FETY B S0y af darnage. Also. more
paweer {1OrQUE 315 Fealr e g b arreg hhl Crawirs, wivich
rescits dm omars fueld consumphon s fRsier wear fo
orred - frain comoonenis,

ADJUSTMENT FROCEDURE

NGOTE The adjustemenl steps cutlined below are 1he
game far Dalh chain sayg and fraad sag on hnth
crawlers. Cham sag it adjasted attredr.ve-chein
and of the crawler, and iread 20g is adjustad at
the frant-ral rrend ot The coam'er

Perform the follawing steps an both sides al the
crawler end being adjusted

I. Laasenic baoll i1 remove cover plate (2p and alkace
Ack {3 arta bracket (4],

2. Jack agarst adjusling rad (51 until the aprocket Jor
IE||EH"EI||F'|"_| 1% pushard oo 1arﬂnuughinallﬂw ajcy addi-
sion or remaval af sherms (5,

. 8dd ar remove zhims (5] o abliin tke corract
clrardanea.

£, Aemoave jack [A) and travel the srawler forwird or
Back ba nghten shmes (51

5. Check tnat The dimension from centar punals hine ()
cn ahaflyritocenter puncalina (B onthe crawler frarme
is the smrme 0 bBoih sides of the crawler to witkin
1/8-:rcin.

4. Aecheck 1or proper adjuslmunt and reacjast as
requirad [repeat steps 1 1hraugh 5}

7. After propsr adjustmen] has B2en obtained, tighten
lig belu i1 and install covars [3)

&. Aepeal abova steps [or each 2nd of eacn cidwier

HOTE When the gxtreme limitol 1he crawler adjustnen
is reachen, adjost the crawler 10 s lopse limir
Then remove ong crawlar tread and ana chain
link and redjust tho crawlar to the guideline
givan.

mma I'E_IE Erd .-hE'I -1|

Cerlel Punzh- T R, ‘
Llr\-r LY N - :.__ !
o At et ..-""..-" B

Rev. 1-37-87

TS R R e A AT

x,
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HYDRAULIC HAND PUMP
All Models

WAy

| g

Refer to Figure 1 on back page for following procedures.

WARNING

Prevent Possible Death or Serious Injury
to Maintenance Personnel

H

Manitowoc has provided hand pump and cylinder for
crawler adjustment only. Any other use is neither intended
nor approved.

Wear safety glasses and other personal protective gear
when operating hand pump.

Do not exceed maximum pressure rating of components
(pump, cylinder, hose) — 10,000 psi (700 bar). Higher
pressure can cause components to explode.

Do not set pump relief valve higher than 10,000 psi (700
bar). Higher pressure can cause components to explode.

Pump is not vented. It can explode if subjected to high
pressure. Do not attempt to return more oil to pump than
it is capable of holding. Do not overfill pump.

In some cases, pump handle can “kickback.” Always keep
your body to side of pump, away from line of handle force.

Do not add extensions to handle. Extensions can cause
unstable operation.

ASSEMBLY

1. Connect hose from pump outlet port to cylinder inlet.

2. Use 1-1/2 wraps of a high-grade thread sealant on
fittings (i.e. Teflon tape).
Do not apply sealant to first complete thread to
ensure tape does shed into hydraulic system and
cause malfunctioning or damage.

3. Do not overtighten connections. Connections only need

to be snug and leak free. Overtightening can cause
premature thread failure and may cause fittings or
castings to split at lower than their rated pressures.

MAINTENANCE

1.

Keep unit clean and stored in a safe place where it
cannot be damaged.

Keep oil in pump at proper level. Check level as follows:

a. Open valve and fully retract cylinder rod to return all
oil to pump. Cylinder must be fully retracted or
system will contain to much oil.

© 2002 Manitowoc Cranes, Inc.

b. For Simplex pump:

- Place pump in horizontal position on a flat
surface.

- Using a screw driver, remove vent/fill cap.

Add hydraulic oil until reservoir is 2/3 full. Do
not overfill.

- Securely reinstall vent/fill cap.
c. For Enerpac pump:

- Place pump in vertical position with hose end
down.

- Using a screw driver, remove vent/fill cap.

Add hydraulic oil until it is at mark on dipstick.
Do not overfill.

- Securely reinstall vent/fill cap.

d. Test operation and remove air from system, if
required. Recheck level after removing air.

AIR REMOVAL

1. Close valve finger tight only.

2. Position pump higher than cylinder and position cylinder
so rod is down.

3. Operate pump to fully extend cylinder rod.

4. Open valve and retract cylinder rod to force oil and
trapped air back into pump.

5. Repeat steps until cylinder operates smoothly. Erratic
operation indicates air in system.

OPERATION

1. Before using pump:

a. Check that all fittings are tight and leak free.
b. Check oil level.

2. To pressurize cylinder and extend rod, close valve by
turning clockwise until finger tight only. Then pump
handle up and down.

Pressure will be maintained until valve is opened.

To reduce handle effort at high pressure, use short
strokes. Maximum leverage is obtained in last five
degrees of stroke.

3. To depressurize cylinder, push handle down fully and
open valve by turning counterclockwise.

4. Pump can be operated in any position from horizontal to

vertical as long as hose end of pump is down.

Rev. 02-19-2002

https://cranemanuals.com
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A Dunixise of The Maniounrs Compaory, Inc, Manilawns. Wirconsia

CRAWLERS

ETENDING AMD RETRACTING
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cliding arma and cos with gremse.

Ho| Removes tha Irant & rear inmer cornecting bolh 2. Re
mave the night prbar connecting bodts 1.

K Swing emochine cusr the sde 1a the cownferseight
iv pwer FPha trawler l::ling rasasksoned. Wik Fhe
garkey W hooh gnla o hpping land. T||:| machsne
wntil crawler dlar rolbers [ust bagen 1o A owey fram
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MAMNITOWOC ENGINEERING €O
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LOWER WORKS
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1] &lrer ahilling cluiches, while meking adjusimenis,
trevel the machine boeh and lorth ro permil clukches
b move jfty Hie working peaidice.

2| Giglyrbing the pagilign of the ateering clutck hond
lever quadrant will aHegl lhy posificns of the steering
cluiches.

3 Tutch, cluksh jaw, ond lacking lvgs in the pon
san bg buill vp with weld i| vdguy bagome rounded.

4] Eepln:emtnl o clyich, glylsh jore Gr pem dn ra-
qulre ditbe rert span:lng H ha aalchay gn thg slmdreng
elytch hond lever guadrant dus g iglisn in gaskings.

STEERIMEG CLUTCH ADRIGYTTMEMNT — AlR
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paragraph (L]
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MAINTEMRARICE;
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rontrals Use the ansperuon spenengs [14] and [30] a0 the
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The mon can be remowed 1o tbecilitele adjesimeris
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lwps ond jows will resul.
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bewel gear is of the spli type, bolied together.

4] &ny kbockksh thal may accur beiwaan the bevel
gaar gnel glaian con be raduced by inskalling € repkooe.
manrt waskar. Tha raplocemans woshar 15 !.l"z inch 1hack.
machined an ane fide. Fimshing af the gther sede i
done ha susk.

4] Check weely 1o e sure ail weval in cenler comport
menl i1 al the propar level. 15EE FISGURE | 5} Bewel geoc
and pinion wil? give longer service. It ket well obri-
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becoude it tan sagse sluggish eluech action.
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TRAVEL LOCKS
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SECTION 8 - Troubleshooting
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A Biyigion of The Mamiloune Compaey, e

COMFLAIMT

FOSS|ELE CalrSE
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BRANE GR TIUTCH RELEASE
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Qunick relrosa volvs nod aparaling.

Chedh lar did or worn poris.

DR Wil HOT HOW

Impropar throw ol air eplindar

Low pratdur e to it tylindar

Sea gl Fallirring padign
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Releqse sprimg brokan. Reploce. L
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light &Il
SL0W BRAKE APPLICATION Low pikibure. Chck with i gauge. {5an
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CLUTSH OR BRARE SUPS Glared lning. Ramcve bond ond cleon with rasp.

Ch ukir athar ppprov g medhgd,.
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In linkeeger,

Chach wriph gougs (S il
lin3 am prodaderd |
CHoirption |0 lina,

CIUTCH OR BRAKE O ERHEATIHG
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Imunrfitient clenrance.
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Dir? under diaphragm.
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cylinder haod gr discharge line.
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Clean,

FRESSWRE DROPS RAPIDLY W(TH
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AMD CLUTCH RELEASED
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Leaking hand or readle volver.
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STOMRED AMD CLINTH OR 8RAXE
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Leabing inep on tups in broke
ol aii

Leaking hose o1 lines.

Reploce snog-an cugs.

|ig|'|l=n of repincy.

COMPRESSOR BLILDS FRESSURE
AEY QM0 GAUGE Mas il
FRESTLPE SETTING — QR —
RELIEF YALYE POPS COMSIANTLY

Unlegder valve ngl lunchoning
prepaly ar prassure vl oo high.
Eelint valve pregavre set oo law.

Corgatemble ond cleon oul screen.
Ryoadjes
Rephnt e walve, il NECHITOCY.
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