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Houma, Louisiana
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Q
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FOREWORD

Oil States Industries Houma, LA is pleased with the high quality of
workmanship observed in the design, manufacture and testing of your
Nautilus Crane. Maximum crane performance and utilization can be
maintained only by PROPER OPERATION and equally as important,
PROPER MAINTENANCE. In return, you will assure yourself a long
lifespan of reliable operation and service.

Should, on the other hand, anything arise requiring service, Oil States
Industries Service Department will provide you the assistance or quality
maintenance you may require.

INTRODUCTION

Specifications and information in this manual are current at the time of
printing. Oil States Industries reserves the right to change and/or amend
these specifications at any time without notice.

This manual has been prepared to assist you in the operation and
maintenance of your Nautilus Crane. However, correct and prudent
operation of a crane rests with the operator who must thoroughly
understand the operation of the crane and the necessary maintenance
requirements. The first scheduled maintenance of your Nautilus Crane
starts from day one of operation.



SAFETY ALERT SYMBOL

Throughout this manual, you will see this symbol.

A simply means

This is the universal safety alert symbol (SAE J284A) and
“ATTENTION”.

An example is shown below:

WARNING!

If for any reason, protective devices, guards,
etc., have been removed for maintenance or
are not operating, refit or correct before

operating crane.




SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644



SECTION 1
CRANE DESCRIPTION
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DATE MANUFACTURED
JUNE 2002
MANUFACTURER'S MODEL NO. 180B—60
DESIGN SERVICE TEMPERATURE +32 DEG. F.
MANUFACTURER SERIAL NUMBER 020208C
MANUFAC— APPLIED HYDRAULIC SYSTEMS, INC
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ADDRESS HOUMA, LOUISIANA 70363




CRANE GENERAL ARRANGEMENT
DRAWING
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PEDESTAL WELDMENT DRAWING
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ARRANGEMENT DRAWING
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HYDRAULIC SCHEMATIC DRAWING
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ELECTRICAL SCHEMATIC DRAWING
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NOTE:
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THIS DRAWING INCLUDING ALL NOVEL AND PATENTED OR PATENTABLE
SUBJECT MATTERS EMBODIES CONFIDENTIAL INFORMATION OF APPLIED
HYDRAULIC SYSTEMS, INC. AND IS LOANED WITH THE UNDERSTANDING
THAT IT WILL NOT BE REPRODUCED NOR BE USED FOR ANY PURPOSE
EXCEPT THAT FOR WHICH LOANED UNLESS WRITTEN PERMISSION IS
GRANTED BY APPLIED HYDRAULIC SYSTEMS, INC. AND IT SHALL BE

RETURNED ON DEMAND.

AUGUST 6, 2002

1. ALL ELECTRICAL ITEMS ARE MARINE DUTY,

2. 120 V, 60 HZ, 1 PHASE SYSTEM REQUIRED POWER SUPPLY.
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ELECTRICAL DIAGRAM DRAWING
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THAT IT WILL NOT BE REPRODPUCED NOR BE USED FOR ANY PURPOSE
EXCEPT THAT FOR WHICH LOANED UNLESS WRITTEN PERMISSION IS
GRANTED BY APPLIED HYDRAULIC SYSTEMS, INC, AND IT SHALL BE
RETURNED ON DEMAND, AUGUST 6, 2002
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AIR SCHEMATIC DRAWING
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Crane Acceptance Test Procedure
and Report

Marine Cranes

Nautilus Model 180B-60 Marine Crane
for

S.W. Petroleum Services, Inc./Pemex
Pemex Cantarell IPC 084

Serial Number: 020209C

June 17, 2002

0000 Qmw 2N

(A](glzed Hydr)]dl(}?ystems Inc. ;:eprﬁ

(S.W. Petrolenm Services. I atrve)




SECTION 1 - Gauges: SECTION 2 - Function Test the Following:

Accept Mot Accept Accept Not Accept
%] 0O Hydraulic Pressure (Main Hoist) &1 O  Eogine Start (Air)
| 0O  Hydraulic Pressure (Aux. Hoist) ] O  Engine Throttle
i O  Hydraulic Pressure (Boom} %} O Engine Air Intake Shutdown
1 [ Hydraulic Pressure (Swing) 1 O  Engine Shutdown (Fucl)
%] (3 Hydraulic Pressure (Return) [ 0  Main Line Anti-Two Block
[] 71 Engine Oil Pressure | O  Auxiliary Line Anti-Two Block
] 0 Engine Water Temperature] 80° F ] O Swing Park Brake
] O Hydraulic Oil Temperaturel50° ¥ %] 1 Anti-Two Block Override (Main & Aux)
0| £} Engine Tachometer 1 0 Free Swing Capability
| 0 Engine Hourmeter ] 0O Dyoamic Swing Brake
| [0 Hydraulic Qil Level . O Air Windshield Wipers
1 [0 Diesel Fuel Level % 0 360° Continuous Rotation
1% [ Load Cell (Main)

SECTION 3 - Electrical:

Aceepd Not Accept
O  Air Conditioner

O  Boom Tip Beacon

O  Gaitronics Load Speaker System
O  Cab Light

O  Power On Light (Green)

3 Circait Breaker

O  Auention Horn

HEAESAR®EA

SECTION 4 - Sound Level Readings:

02 dB(A) (Idle)
a0.8 dB(A) (Loaded) Cab Door & Window Closed

SECTION 5 - Performance Speeds:

SWING SPEEDS: BOCM SPEED:
Clockwise 360° 46 Sec. 0° to Maximum Angle 60 Sec.
Counter-Clockwise 360° 46.7 Sec.

ENGINE RPM
[dle 1436 rpm
Full Throttle 2,683 rpm

SECTTON 6 - Baseline Pressure Readings with no Load:

BOOM ANGLE CRACKING 'PRESSURLE FULL SPEED PRESSURE
FUNCTION (Degrees) NO LOAD (PSI) NO LOAD (PSY)

Boom Up: 60 600 500

Boom Down;: 60 500 1,600
Main Hoist Up: 60 300 600

Main Hoist Down: 60 900 1,400
Aux. Hoist Up: 60 400 700

Aux. Hoist Down: 60 500 1 ,400
Swing CW: 60 100 600
Swing CCW: 60 0 600
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SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644
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SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644



WARNING

FAILURE TO USE PROPER BALLRING FASTENERS
COULD RESULT IN PROPERTY DAMAGE, SEVERE

PERSONAL INJURY, OR DEATH.

REPLACEMENT FASTENERS MUST MEET THE

SPECIFIC REQUIREMENTS OF API SPECIFICATION

2C, SECTION 13.5, FIFTH EDITION.



NO:NES184-136
REV; -~
APPR;
DATE: 11/16/99

*NOTE: USE 1-1/4" - TUNC x 4-1/2" LONG
GRADE 8 BOLTS MEETING
API 2C REQUIREMENTS

BOLT TORQUING PROCEDURE
BALLRING TO PEDESTAL

1. Do not use oil or grease (Hydraulic oil only).
2. Diagram shows the sequence bolts are to be tightened.
3. Bolts are to be torqued in increments of 50, 80 and 100%
of the maximum torque value of 1,236 ft-Ibs.
a.) First iteration torque to 618 ft-Ibs.
b.) Second iteration torque to 989 ft-lbs.
c.) Final iteration torque to 1,236 ft-lbs.

16089
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*NOTE: USE 1-1/4" - TUNC x 4-1/2" LONG
GRADE 8 BOLTS MEETING
AP| 2C REQUIREMENTS

BOLT TORQUING PROCEDURE
BALLRING TO UPPERSTRUCTURE

1. Do not use oil or grease (Hydraulic oil only).
2. Diagram shows the sequence bolts are to be tightened.
3. Bolts are to be torqued in increments of 50, 80 and 100%
of the maximum torque value of 1,236 ft-Ibs.
a.) First iteration torque to 618 ft-Ibs.
b.) Second iteration torque to 989 ft-lbs.
¢.) Final iteration torque to 1,236 ft-lbs.

1808-US



TORQUE FOR PLATED FASTENERS

/\ WARNING

DO NOT APPLY TO CRANE MOUNTING BEARING.

. Threads must be free of debris, damage, and coated with hydraulic oil or a light machine oil.
The torque valves are not valid for threads with grease or anti-seizing compound.

GHADE 8 GRADE 8
NOMINAL NOMINAL
BOLT SIZE | MINIMUM | MID-RANGE | MAXINUM BOLT SIZE | MINMMUM | MID-RANGE | MAXIMUM
{IN) (FTABS) | (FT/LBS) | (FIABS) (N) {FinBs) | (FTABS) | (FT/LBS)
3/8 - 16 a3 85 ar 3/8-18 21 23 29
1/2- 13 76 80 84 1/2-13 52 &5 63
9/16 - 12 104 10 115 916 - 12 76 80 84
5/8 - 11 161 170 178 5/8- 11 104 110 116
34 -10 266 280 294 8/4 - 10 190 200 210
76- 9 437 460 483 7B- 9 235 300 36
1-8 646 680 T4 1-8 418 440 462
-4 7 1,282 1,360 1.428 14{4- 7 788 840 as2
1-3/3- 6 1,691 1,780 1,869 1-3/8- 6 1,045 1,100 1,158
1-4j2- 6 2,242 2,360 2,478 -1/2« 6 1,367 1,460 1533
FASTENER MARKINGS
GRADE § GRADE 8
BOLT
SAE J429
NUT
SAE J995




RECOMMENDED ANCHORING OF WIRE ROPE
AT DEAD END

DEAD END - WEDGE SOCKET

=SNFIENSIE

— 7 TIMES ROPE DIAMETER
(MINIMUM)

A
S (\
3 TIMES ROPE
' DIAMETER MAXIMUM
./

SERVE LCOP TG LOAD
LINE LOOSELY WITH WIRE
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ANCHORING WIRE ROPE

INSERT CABLE ANCHOR
SMALL END FIRST.

CHT/0A

MAIN HOIST — 5/8" WIRE ROPE

Anchoring wire rope on the hoist is very easy. Take the free end of
the wire rope and insert it through the small opening of the anchor
pocket. Loop the wire rope and push the free end about 3/4 of the
way back through the pocket. Install the wedge, then pull the slack

out of the wire rope. The wedge will slip into the pocket and secure
the wire rope into the drum.

WARNING: The cable anchor alone on hoists are not designed
to hold rated loads. Therefore, a minimum of 5

wraps of cable must be left on the drum barrel to
achieve rated load.




ANCHORING WIRE ROPE

INSERT CABLE ANCHOR
SMALL END FIRST.

B5G38

AUXILLARY HOIST—1/2"" WIRE ROPE

Anchoring wire rope on the hoist is very easy. Take the free end of
the wire rope and insert it through the small opening of the anchor
pocket. Loop the wire rope and push the free end about 3/4 of the
way back through the pocket. Install the wedge, then pull the slack

out of the wire rope. The wedge will slip into the pocket and secure
the wire rope into the drum.

WARNING: The cable anchor alone on hoists are not designed
to hold rated loads. Therefore, a minimum of 5

wraps of cable must be left on the drum barrel to
achieve rated load.




WIRE ROPE
BREAK — IN
PROCEDURE

After properly installing the new rope, run the new rope through
the crane operating cycle several times under a light load at a
reduced line speed.

Progressively increase the loads until reaching the entire range of
expected lifts.

As you increase the loads, run each load weight from light to
maximum expected load at least six times before proceeding,
especially when the crane operator will make a series of heavy lifts
with new ropes.

This allows the rope to adjust gradually to working conditions,
enables the strands to become settled and allows for slight
stretching and diameter reduction to occur.
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SECTION 3
CRANE OPERATION



SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644



OPERATION GUIDELINES

As the crane operator you should be qualified in accordance with the latest edition of API RP2D,
Recommended Practice For Operation and Maintenance of Offshore Crapes. You must insure
that riggers, signalmen, and other personnel associated with your lift are suitably trained and
informed. You must be completely familiar with the individual crane operating characteristics
and controls since they often vary from crane to crane. You must be familiar with the individual

crane operation and maintenance manual. It may identify features which are critical to the safe
operation of the individual machine.

By their nature cranes are dangerous to operate and are sensitive to mishandling. You must
consider any factors that conld reduce crane capacity including:

Load swing, hoisting impacts, wind conditions, sea state, experience of personnei,
condition of equipment, proper rigging technique, difficulty in centering boom tip
over load, etc.

Observe extreme precaution when hazards are present such as:

Limited visibility, blind lifts, helicopter activities, electrical lines, hazardous
surroundings, personnel lifts, high boom angles, heavy lifts, hook near boom tip,
poor weather conditions, etc.

In such conditions you must judge to what degree operations or capacities are o be limited, or if
operations should cease.

Always perform a pre-use inspection to ensure that hazards are not present (rope fouled or
damaged, pins unsecured, fuel leak, corrosion present, boom dented, cracked weld, etc.). You
must determine that the equipment condition is suitable before resuming operations.

Be familiar with and completely understand the load chart. Be able to determine the crane’s
actual net lifting capacity, Beware that the winch or boom capacity may be far greater than the
weight that can be safely lifted, Recall the most fundamental lift rules:

Always know the load - before it is lifted.
Boom angle / load radius must be known.
Capacity of equipment must be ampie at the fift radius.

Qperate all functions smoothly avoiding jerking or sudden stops and starts, This will prevent
damage or faiture from shock loading.

The swing function requires extra care. Sudden motions v._fith long booms or heav‘y lifts wx}l
cause the boom to bend sideways. This causes premature failure of the heel pin beam}gs’and, if
severe, could collapse the booml. Limit swing speed to prevent the load from swinging out
beyond the intended rading (load swing).




With telescopic boom cranes, set the boom length prior to lifting loads when possible. Note that
you may not be able to extend the boom under load because of varying friction conditions.

Two-blocking, where the hook block contacts the boom tip, can cause the rope to break and the
load to fall. This may result in equipment damage, injury, or even death. It can occur when
hoisting up, telescoping out, and sometimes, when booming down. Gbserve exireme precaution
when the hook block is near the boom tip, when speeds are high, or when two functions are
operated simultaneously, Never rely on the anti-two-blocking as an operating tool, only a back-
up safety device.

Observe extreme precaution at very high boom angles to prevent contact of the boom with the
boom stop on rope supported booms. This can cause subsequent bending or collapse of the boom.
Note that when unloaded the boom may "spring back”, and contact the stop. Do not disable
boom angle limiting devices. For cranes with hydraulic cylinder supported booms - do not stop
the boom by fully extending the cylinder unless done very slowly. Impact forces of a fast moving
boom could possibly break the cylinder and allow the boom to topple over backwards,

The boom angle is only an indication of operating radius and should be confirmed for critical
lifts. Measure the load radius from the center of crane rotation.

Do not operate the crane when temperatures are less than the minimum service temperature stated
on the crane monogram, Steels become brittle at low temperatures and the crane may fail at loads
well below the normal capacity.

Maintain the load directly below the boom tip. Side loads can cause the hoist rope to climb out of
the sheave, resulting in damage to the rope, sheave, and pin, or even breaking of the rope. Side
loading with long booms, heavy lifts, or if severe can cause the swing gear train to fracture (with
loss of control) or even cause the boom to collapse. Off loads (the load is at a greater radius than
the boom tip) tend to amplify the toppling effect of loads on the crane. This can overload the
entire crane structure, notably the pedestal and swing bearing.

Take extra care to pay out rope in a smooth manner to prevent slack forming in th?, rope.
Offshore hydraulic cranes ,because of power lowering and high winch sPeeds, are particularly
susceptible to rope fouling on the winch drum. Watch for trapped loops, bird nesting, etc. on the

winch drum,




ABOUT LOAD CHARTS

STATIC CONDITIONS
To be considered a static lift the following conditions must be true:
The machine has a true vertical axis (a level machine with zero list, zero trim).

The load is directly below boom tip (zero offlead and zero sidelead). Note that a
2% design side lead accounts only for inertial affects of gently swinging the load -
not for side loads.

The load is smoothly lifted from or landed upon a motionless surface (no hoisting
impact such as jerking loads or suddenly stopping a falling load).

No wind, ice, or other detrimental conditions are present,

DYNAMIC CONDITIONS:

The dynamic rated load can be lifted in specific conditions encountered when relative motion
exists between the crane and the load to be lifted/landed. Such cases exist when the crane is on a
stationary platform and the load is to be lifted/landed on a marine vessel. The specific conditions
include significant wave height, offlead, sidelead, and wind conditions.

Tn cases where sea conditions ate not specified by the purchaser; wind, offlead and sidelead are
taken as zero (see API SPECIFICATION 2C) and a dynamic coefficient of 2 is used, Note that
this condition is considered appropriate only when:

Mild seas are encountered (example: maximum sea state of 4 in Guif of Mexico).

The vessel position is maintained to eliminate sidelead and offlead (due to drifting
of the vessel away from the boom tip).

The dynamic coefficient is basically an impact factor used to insure that crane strength limits are
not exceeded. For fixed platform cranes it is calculated based on crane flexibility, hook speed up,
and vessel deck speed down. It is affected by wave conditions, vessel size, height of boom tip
above the vessel, reeving parts of line and other factors. Assumptions are made of vessel size and
statistical determinations are made to estimate vessel deck speed down.



MAINTENANCE AND INSPECTION GUIDELINES

The crane must be regularly maintained and inspected by qualified personnel in accordance with
the latest edition of API RP 2D Recommended Practice For Operation and Maintenance of
Offshore Cranes.

Since pedestal cranes do not tip over, they are particularly subject to accidental overloads. For
this reason it is important to check for damage - periodically, before critical lifts, and after
suspected overloads.
Some components posses stored energy which can be released in an uncontrolled manner,
Improper handling can result in injury, damage or death. It is important to carefully de-energize
these components prior to performing any work. Examples include:
Elevated boom - lower boom into rest prior to working on boom hoist, boom
ropes,boom cylinder, bridle, etc. Block or support boom as required prior to
disassembling boom to prevent collapse of unsupported sections.
Pressurized vessels - bleed pressure off before disconnecting lines, efe.

Rotating machinery - arrest all motion prior to commencing work.




GENERAL OPERATION OF CRANE

A

1. Always operate crane within the capacity

rating (see your lifting chart). Know the
weight of the load you are lifting.

2. Never operate with anyone under the load

or swing over personnel.

3. Know and follow recommended hand signals.

4. Do not leave crane unattended while load 1s

suspended or crane is operating.

5. Parking brake should always be set before

leaving crane.

WARNING

FAILURE TO FOLLOW ABOVE PROCEDURES COULD
~ |ESULT IN PROPERTY DAMAGE, SEVERE PERSONAL
INJURY, OR DEATH!




OPERATION CAUTION

Do not operate crane unless you thoroughly understand
the controls and operation of the crane and required

maintenance has been performed on the crane.

CAUTION 1. Check all scheduled maintenance
items, including proper lubrication

A of ballring and hydraulic oil level.

2. Check all pin connections and inspect
ballring bolts for looseness and
corrosion.

3. Start prime mover and check crane
operation - without load.

4. Always be certain that wire rope
reeving is in correct position before
operating crane.



CRANE OPERATION

LEVER CONTROLS: BASIC FOUR LEVER CRANEL
CONTROL DIAGRAM (VIEWED FROM OPERATOR'S STATION)

SWING AUXILIARY HOIST MAIN HOIST BOOM
PUSH — LEFT PUSH TO LOWER PUSH TO LOWER PUSH TO LOWER
PULL — RIGHT PULL TO RAISE PULL TO RAISE PULL TO RAISE

FOUR LEVER CRANE CONTROL FUNCTIONS

CONTROL

1. SWING CONTROL Push lever to swing crane to the left. The
center (neutral} is to stop. Pull lever to
swing crane to the right.

2. AUXILIARY HOIST CONTROL Push lever to lower load. The center (neutral)
is to stop. Pull lever to hoist load.

3. MAIN HOIST CONTROL Push lever to lower load. The center (neutral)
is to stop. Pull lever to raise load.

4. BOOM CONTROL Push lever to lower boom. The center

(neutral} is to stop. Pull lever to raise boom.

CAUTION: During operation, the control lever should be metered slowly when
starting or stopping an operation to prevent harsh stresses on the
hydraulic system and the equipment. All movements should be
smooth., Avoid jerking. Extra caution should be taken when boom is
in a full horizontal position or when moving heavy loads.



10.

1.

ANTI-TWO BLOCK OVERRIDE
VALVE

ENGINE START VALVE

FOOT DYNAMIC SWING
BRAKE ACTUATOR

ENGINE FOOT THROTTLE
ACTUATOR

ENGINE KILL CABLE

EMERGENCY ENGINE
KILL CABLE

PARKING BRAKE VALVE

Located on the left side wall of the cab.
Handle must be depressed and held to
override the Anti—Two Blocking System.

Located on the left side wall of the cab.
Push button to start to start engine.

Located on the left side floor of the
control station. Depress the pedal to
slowly stop swing of crane.

Engine power and speed is controlled by
using the foot pedal located on the right
side floor of the control station. Depress
pedal to accelerate the engine. Release to
idle the engine. Pedal is spring loaded to
idle.

Located to the right side of the operator’s
seat. Pull lever to shut off fuel intake
causing engine to shut down.

Located on the right side of the operator’s
seat. Pull lever to shut off air intake
causing engine to shut down,

Located on the right side of the operator’s
seat. Must be depressed to set the parking
brake. Set the parking brake only when
crane has stopped swinging.

CAUTION: This crane is equipped with free swing capability. Crane must be
completely stopped before engaging parking brake. Do not use
A parking brake to stop swing of crane.



CRANE SIGNALS

OIL STATES INDUSTRIES, INC.

Nautilus Marine Cranes
Houma, Louisiana (985) 868-0630
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EMERGENCY LOWERING PROCEDURE
) CH SERIES HOIST ONLY

1. DISCONNECT THE BRAKE RELEASE HOSE FROM THE BRAKE TEST
NEEDLE VALVE, PUT 1/4” JIC CAP (ITEM 11) ON OPEN
FITTING, REMOVE LOCKWIRE ON BRAKE TEST NEEDLE VALVE
AND CLOSE VALVE. (REF. SHEET 1)

A

T TO SCALE| DRAWN BY: 227

DATE:11,/28 /5[ APP'D BY: Ty~ | st 2 or 2

o

Monufacturing Plant
204 Industricl Ave. C
Houme, LA 70363

Maring Crones

EMERGENCY LOWERING
NG55K5-040

PROCEDURE
CH HOIST ONLY

This drawing, Including dll novel and patented or patentable § DWG, NO.
aubJect matters embodies confidentlal Information of Applied

Hydraulle Systems, Inc. ond la [oaned with the und

2. INSTALL 1/4” UNION (ITEM 14) IN BRAKE RELEASE HOSE
DISCONNECTED FROM NEEDLE VALVE.

APPLIED HYDRAULIC SYSTEMS, INC.
Marwufactiurer of

Fax No. (504) 851—0754

Salea & Service
(504) 851—-5600

NOULJRIOS3A SNOBIAZY

PRI

3. INSTALL PRESSURE GAUGE (ITEM 2), HOSE (ITEM 5), 1/4” TEE ]
(ITEM 3) AND 1/4" ADAPTER (ITEM 4) ON HAND PUMP wa
(ITEM 1). (REF. SHEET 1)

4, ATTACH HAND PUMP HOSE (ITEM 5) TO 1/4” UNION (ITEM 14).

[nc. and it ahall be retumed on dereand.

5. REMOVE BOTH MAIN HOSES FROM THE MOTOR AND ATTACH A STAND PIPE TO THE
MOTOR PORT ON THE OPPOSITE SIDE OF THE MOTOR FROM THE BRAKE VALVE
USING ITEMS 7, 8 & 9. THE STAND PIPE MUST BE INSTALLED VERTICALLY.

(REF. SHEET 1)

that 1t will not be reproduced nor ba used for any purpess | SCALE: NO

axcept that for which loaned unless written permission [s granted

by Applied Hydraulic

6. INSTALL 1—1/2" ANCHOR FLANGE (ITEM 7) ON BRAKE VALVE WITH PLUG (ITEM 10).

) 7. FILL THE STAND PIPE (ITEM 8) WITH HYDRAULIC OIL.

'CAUTION!

THIS EMERGENCY LOWERING PROCEDURE OPENS THE MULTIPLE—DISC BRAKE WHILE LEAVING THE
BRAKE VALVE CLOSED. SINCE GEAR TYPE MOTORS ARE NOT ZERQ LEAK DEVICES, INTERNAL
MOTOR LEAKAGE PERMITS THE LOAD TO SLOWLY ROTATE THE MOTOR EVEN THOUGH THE QUTLET
IS BLOCKED BY THE CLOSED BRAKE VALVE AND THE PLUG (ITEM 10). THIS PROCEDURE WILL
NOT WORK IF THERE IS UTTLE OR NO OIL IN THE MOTOR. ATIEMPTING TO USE THIS PROCEDURE
WITH NO OIL IN THE MOTOR WiLL CAUSE THE LO Q FREE FALL. THE PURPOSE OF THE STAND
PIPE IS TO INSURE THAT THE MOTCR IS FULL OF OIL. THE STAND PIPE IS SIMPLY A LENGTH OF
PIPE ABOUT ONE {1) FOOT LONG (31 CM), ATTACHED TO A 90° ELBOW. THE OTHER END OF THE

Nl ELHOW IS ATTACHED TO A SHORT FITTING SUITABLE FOR MOUNTING ON THE MOTOR PORT OR

MANIFOLD. THE STAND PIPE IS INSTALLED WITH THE PIPE POINTED IN A VERTICAL POSITION. WHILE
& LOWERING, Ol SHOULD BE ADDED TO THE STAND PIPE AS NECESSARY., THE PIPE DIAMETER SHOULD
(\!l BE EQUAL TO OR LARGER THAN THE MOTOR PORT DIAMETER.

o1l 8 WITH THE HAND PUMP, SLOWLY APPLY 500-750 LBS. HYDRAULIC PRESSURE TO THE BRAKE
ﬂ': RELEASE PORT WHILE CONSTANTLY MONITORING THE DESCENT OF THE LOAD. RELEASING
O| THE PRESSURE ON THE HAND PUMP WILL CAUSE THE BRAKE TO RE—APPLY AND STOP

N THE LOAD. [(F A CHATTERING NOISE IS HEARD WHILE THE LOAD IS COMING DOWN, PUMP
QI THE HAND PUMP TO A MIGHER PRESSURE (DO_NOT EXCEED 1000 PS[) UNTIL THE

NI NOISE STOPS. DO_NOT TOUCH THE MOTOR OR STAND PIPE WHILE USING THIS PROCEDURE:

L0l THESE [TEMS BECOME VERY HOT.

- ?I 9. WHEN LOAD LOWERING IS COMPLETED, REVERSE THIS PROCEDURE AND SAFETY WIRE THE
: BRAKE TEST NEEDLE VALVE OPEN.
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S 598
FMERGENCY LOWERING PROCEDURE |2 f o |1
2 e ARy
PD/BG8 SERIES HOISTS 5 HiZ g9
' 2 = TS
O E o 2|%i3 Ny
REMOVE THE LOCKWIRE ON THE NEEDLE VALVE HANDLE AND = é s L0217
CLOSE THE BRAKE TEST NEEDLE VALVE TIGHTLY. 2 I oER| 2| |e
(REF. SHEET 1) s B gﬁgw gl 1%
o oWl G| 18
INSTALL PRESSURE GAUGE (ITEM 2), HOSE (ITEM 5), 1/4" TEE |5 gﬁg G = (efg
(ITEM 3) AND 1/4” ADAPTER (ITEM 4) ON HAND PUMP = sBsloh o 2
(ITEM 1) — (REF. SHEET 1) o 1y g
REMOVE BOTH MAIN HOSES FROM THE WINCH MOTOR AND NolLARSG StorsiaH E
ATTACH A STAND PIPE TO THE MOTOR PORT ON THE OPPOSITE R f
SIDE OF THE MOTOR FROM THE BRAKE VALVE USING ITEMS | ado¥ 3

7, 8, 9 & 19. THE STAND PIPE MUST BE INSTALLED VERTICALLY.
(REF. SHEET 1)

INSTALL PLUG IN BRAKE VALVE ACCORDING TO HOSE SIZE AT HOIST,
FOR 1/2" HOSE — SEE ITEMS 13 &14; FOR 3/4" HOSE — SEE ITEMS 15 & 16;
AND FOR 1" HOSE — SEE I[TEMS 17 & 18.

Inc. and }t shall be

[

FILL THE STAND PIPE (ITEM 9) WITH HYDRAULIC OIL.

H

REMOVE THE JIC CAP ON BRAKE PORT TEE. (REF. SHEET 1)

This drawing, including all novel and patented or patentabla | DWG. NO.
asubject matters embodies confidential information of Applied

that it wif not ba reproduced nor ba used for any purpose | SCALE: NTS
except that for which loaned unlesz written permission s granted

Hydraulle Systems, Inc. and is loaned with the understanding

b

CONNECT HOSE (ITEM 5) FROM HAND PUMP TO THE OPENING ON THE BRAKE
PORT TEE. (REF. SHEET 1)

'CAUTION!

THIS EMERGENCY LOWERING PROCEDURE OPENS THE MULTIPLE—DISC BRAKE WHILE LEAVING THE
BRAKE VALVE CLOSED. SINCE GEAR TYPE MOTORS ARE NOT ZERO LEAK DEVICES, INTERNAL
MOTOR LEAKAGE PERMITS THE LOAD TO SLOWLY ROTATE THE MOTOR EVEN THOUGH (TS

OUTLET IS BLOCKED BY THE CLOSED BRAKE VALVE AND THE PLUG (ITEM 11). THIS PROCEDURE
WILL NOT WORK IF THERE (S LITTLE OR NO OIL IN THE MOTOR. ATIEMPTING TO USE THIS
PROCEDURE WITH NO OIL IN THE MOTOR WiLL CAUSE THE |QAD TO FREE FALL. THE PURPOSE
OF THE STAND PIPE IS TO INSURE THAT THE MOTOR IS FULL OF OIL. THE STAND PIPE IS SIMPLY
A LENGTH OF PIPE ABOUT ONE (1) FOOT LONG (31 CM), ATTACHED TO A 90° ELBOW. THE OTHER
END OF THE ELBOW IS ATTACHED TO A SHORT FITTING SUITABLE FOR MOUNTING ON THE MOTOR
PORT OR MANIFOLD., THAT STAND PIPE IS INSTALLED WITH THE PIPE POINTED IN A VERTICAL
POSITION. WHILE LOWERING, OIL SHOULD BE ADDED TO THE STAND PIPE AS NECESSARY. THE
PIPE DIAMETER SHOULD BE EQUAL TO OR LARGER THAN THE MOTOR PORT DIAMETER.

WITH THE HAND PUMP, SLOWLY APPLY 500-750 LBS. HYDRAULIC PRESSURE TO THE BRAKE
RELEASE PORT WHILE CONSTANTLY MONITORING THE DESCENT OF THE LOAD. RELEASING THE
PRESSURE ON THE HAND PUMP WILL CAUSE THE BRAKE TO RE—APPLY AND STOP THE LOAD.
IF A CHATTERING NOISE IS HEARD WHILE THE LOAD IS COMING DOWN, PUMP THE HAND PUMP
TO A HIGHER PRESSURE (DO NOT EXCEED 1000 PSI) UNTIL THE NOISE STOPS. DO NOT
TOUCH THE MOTOR OR STAND PIPE WHILE USING THIS PROCEDURE; THESE ITEMS BECOME

VERY HOQT.

WHEN LOAD LOWERING IS COMPLETED, REVERSE THIS PROCEDURE AND SAFETY WIRE THE
BRAKE TEST NEEDLE VALVE OPEN.




L UFFING CYLINDER CAUTION

READ THIS BEFORE USING THIS CYLINDER

END OF STROKE IMPACT

STANDARD CYLINDERS DO NOT CONTAIN CUSHIONED
STOPS, THEREFORE ARE NOT DESIGNED TO
ACCOMMODATE HIGH IMPACT FORCES RESULTING
FROM HIGH STROKE VELOCITIES OR A HEAVY MOVING
MASS.

LOAD APPLICATION RESTRICTIONS

STANDARD CYLINDERS ARE PRESSURE TESTED AT
3,000 PSI AND SHOULD NOT EXCEED THIS PRESSURE.

DUE TO A SMALLER AREA, STANDARD CYLINDERS WILL
RETRACT AT A FASTER RATE THAN THEY WILL EXTEND
USING THE SAME AMOUNT OF OIL AND FORCE.

PURGE ALL AIR BEFORE USING, FAILING TO PURGE
ALL AIR FROM CYLINDER CAN RESULT IN DAMAGE TO
CYLINDER, AND MAY CAUSE INJURY.

IT IS THE USER'S RESPONSIBILITY TO OPERATE
THIS CYLINDER SAFELY AND NOT TO EXCEED THE
CAPABILITIES OF DESIGN OF THIS CYLINDER.



SECTION 4
CRANE MAINTENANCE



SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644



SECTION IV
MAINTENANCE

INTRODUCTION

MAXIMUM CRANE PERFORMANCE IS
MAINTAINED BY PROPER UPKEEP AND
MAINTENANCE.

The maintenance section provides guidelines

for proper upkeep of the crane. The maintenance
of your crang falls into two areas (1) Routine
Inspection and Service and (2) Scheduled
Maintenance. Routine Inspection and Service
should be performed each day the crane is
operated or each 8 hours of operation. The
Routine Inspection & Scheduled Maintenance of
your engine, generator®, winch, hydraulic pump,
load, and moment indicator system™ are specified in
the manufacturer's maintenance operation manuals.

These manuals are located in Section V - Repair.

* These manuals are included only when these

options are installed on crane.



MAINTENANCE PRECAUTIONS

Before maintenance, adjustment, or repair is started
on a crane, take the following precautions:

1. Place crane where it will cause the least
interference with other equipment or operations
in the area.

2. Shut power off and put control in neutral.

3. Set the mechanical swing lock if your crane
has a swing lock.

4. Set swing parking brake if your crane is equipped
with a manually operated parking brake.

5. Lower boom, if possible, onto boom rest.

6. Lower load block and overhaul ball if needed.

7. Prior to hydraulic system maintenance, bleed
off all pressure in each hydraulic circuit.
Operate each control lever in a back and forth

motion to bleed off the hydraulic circuit
pressure.

8. Prior to electrical system maintenance, insure
power is off and disconnects are open. Physically

disconnect the power supply to the electrical system.
pressure.



MAINTENANCE PRECAUTIONS
Page 2
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AFTER ADJUSTMENTS AND REPAIRS

HAVE BEEN MADE, THE CRANE

SHALL NOT BE RETURNED TO SERVICE .

UNTIL ALL GUARDS HAVE BEEN

RE-INSTALLED, TRAPPED AIR REMOVED N

FROM HYDRAULIC SYSTEM IF REQUIRED, N

SAFETY DEVICES REACTIVATED, AND N
N
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MAINTENANCE EQUIPMENT REMOVED.
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WHEN CRANE IS NOT IN OPERATION
FOR EXTENDED PERIODS OF TIME,
LLUBRICATION OF BALLRING SHOULD
STILL BE PERFORMED AT LEAST EVERY

THREE MONTHS AND A THOROUGH
INSPECTION OF THE WIRE ROPE (S) MADE.
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ROUTINE INSPECTION AND SERVICE

CHECK EACH DAY CRANE IS IN OPERATION (BEFORE OPERATING)

BOOM

SHEAVE PINS

BOOM FOOT PIN

LUFFING CYLINDER PINS
WIRE ROPE & HOIST
BALLRING/BALLRING BOLTS
WEDGE SOCKET CONNECTION
HYDRAULIC HOSES

PIN KEEPERS AND BOLTS
HYDRAULIC OIL LEVEL
ENGINE FUEL LEVEL

ENGINE COOLANT LEVEL
ENGINE OIL LEVEL

LOAD BLOCK/OVERHAUL & SAFETY LATCHES

DAILY FUNCTIONAL TEST

PERFORM FUNCTIONAL TESTS EACH DAY CRANE IS OPERATED.
TEST ANTI-TWO BLOCK FUNCTION BY RAISING LOAD BLOCK
TEST ANTI-TWO BLOCK FUNCTION BY RAISING OVERHAUL BALL
TEST BOOM COUNTERBALANCE VALVES BY LOWERING BOOM WITHOUT LOAD
TEST PARKING BRAKE VALVE
ACTIVATE ENGINE KILL CABLE




NOTES AND PRECAUTIONS

The following maintenance schedule outlines
the minimum frequency for thorough inspection,

lubrication, and changing specific items.

The lubrication frequency is the maximum
length of time between lubrications. The
necessary lubrication frequency is dependant

on the environment conditions. Over-lubri-
cation of non-sealed fittings (sheave pins,

valve spools, wheel bearings, etc.) will not

harm the fittings or components, but under-
lubrication will definitely lead to a shorter
lifetime. Grease fittings that are worn and
will not hold the grease gun, or those that

have a stuck ball, must be replaced.

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

An extensive wire rope inspection should be

made at least every 100 hours of operation
or every three (3) months. A comprehensive

explanation of the wire rope inspection is

given in the API Recommended Practice 2D
(RP2D). Inspect the wire rope for any types of

deterioration; distortion, corrosion, broken strands,
etc. The listed lubrication frequency is the

maximum length of time between lubrications.

The necessary lubrication frequency is
dependant on the environmental conditions.
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LUBRICATION DIAGRAMS



LUBRICATION PROCEDURE

Each bearing is equipped with one or more grease fittings. Models equipped with two or
three rows of fittings should be greased on each row. To insure uniform distribution of
grease throughout the bearing, the machine should be rototed ot leost two complete
y  revolutions while greasing. When complete rotation is impractical, greose may be pumped
‘ into each fitting, rototing the device back and forth as possible as cach fitling is greosed.
For bearings with integral gears, lubricole gear as necessary lo prevent metal—to—metal

contact.
TURRET {’\:ff A
. Lo
! g ! 5
\ ‘\
CREASE
FITTINGS
GREASE -
. FITTINGS
J
, BALLRING
EXTERNAL
GEARS

!

BALLRING

LUBRICATION POINTS
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FILL PLUG
—

' FILL AND
) DRAIN PLUG
DRAIN PLUG

GEARBOX LUBRICATION POINTS
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GREASE FITTINGS
BOTH SIDES OF PIN

GREASE FITTING LOAD BLOCK

£
& HOOK PIVOT

| \
GREASE FITTING OVERHAUL BALL

& HOOK PIVOT !

LOAD BLOCK/OVERHAUL BALL LUBRICATION PQINTS




HYDRAULIC OIL

RECOMMENDED FLUIDS AND LUBRICANTS

Viscosity

Pour Point

[

Viscosity Index

Neutralization Point

150—225 SSU @ 100°F
80 Minimum

No Higher Than 20°F
0—-05 Maximum

Compounds For Wear
Compounds For Anti—Foam
Compounds For Anti—Rust
SUPPLIER DESIGNATION

Arco Duro AW 486 Hydraulic Oil

Conoco Super Hydraulic Oil 32

CITGO AW Hydraulic 32

Exxon NUTO 32

Gulf Harmony 32 AW

Mobil DTE 24

Pennzoil Pennzoil AW 32

Phillips Magnus A 32

Shell Telius 32 (Winter)/ 46 (Summer)

Sun Sunvis 816 WR

Tenneco EP 300

Texaco Rando HD 32

Union UNAS AW 32

‘. DO
DO

NOT USE PHOSPHATE ESTERS.
NOT USE SYNTHETIC FLUIDS.

SEALS ARE COMPATIBLE WITH MINERAL BASE FLUIDS ONLY.




GEAR OIL

RECOMMENDED HOIST LUBRICANTS

SUPPLIER | DESIGNATOR AMBIENT TEMPERATURE
TEXACO Meropa 220/ Equivalent APl GL—2/3 + 50 TO + 130°F
TEXACO Meropa 150/Equivalent APl GL—2/3 —~ 10 to + 50°F
MOBIL SCHB30 Synthetic ~ 40 TO — 10°F

SAE 85w/ 140 — SWING DRIVE

SUPPLIER DESIGNATION
Conoco Universal Gear 140w
CITGO Premium Gear 0Oil 140w
Exxon Gear Oil GX 140
Gulf Multi—Purpose G.L. 140
Mobil Mobilube HD 140w
Pennzoil Pennzoil — 140w
Phillips Philube SMP 140
Shell Spirex HD 140w
Sun Sunfleet GL 5 140w
Tenneco
Texaco Multigear EP 140w
Union MP Gear Lube LS 140w

WARNING

Failure to use the proper fype and viscosity of
planetary gear oil could result in property damage,
severe personal injury, or death.




o, FiLL AND LEVEL CHECK
FOR ESKRIDGE GEARDRIVES
(VERVIGAL, PINION DOWN APPLICATIONS)

W,
i
MODELS: 150, 250, 252 \ 3

S Z.2%  ROTATE GEARDOX UNTTL

o T 2umu OIL LEVEL GAGE CAN BT
’// [NSERTED BETHEEN
PLANEY GEARS

Pt
o C
0 o)
) x\,_m_ﬂ‘,««f”'ﬂ - Q ///,,_ﬁ\\\

o
MODELS: 20, 28, 36, 50, 60. 100 & 120 = A
(ALL RATIOS. ALL NUMBER OF STAGES)

R 4]

‘ P58 ROTATE GEARBOX URTHL
S (L LEVEL GAGE CAN BE

V/":, INSERTED BETWESH
s PLARET GEARS

i

éfl‘




BALLRING, PINS, BUSHINGS, SWIVEL

GREASE — General Purpose
Lithium based grease with "EP” additives and rust
inhibitors (use Grade #2 for temperatures above
32°F and Grade #1 for temperatures under 32°F.)

ENGINE

FUEL

LUBE O”_}SEE ENGINE OPERATORS GUIDE

COOLANT

Depends on environmental requirements; complete analysis
provided in engine service manual (50% anti—freeze, 50%
water normal mix). (See also engine manual.)

SWING BRAKE

Automatic Transmission Fluid — Type F

HYDRAULIC ACTUATORS

HYDRAULIC OIL — Use a quality oil as prescribed for the
hydraulic system.

HYDRAULIC LUFFING CYLINDERS

WAX — Car Was (Turtle Wax is recommended)
Was cylinder rods once a month to get longer
life out of your cylinder. :

FOR PERSONNEL HANDLING

Check oil level in winches every 2 weeks and brake test
every quarter. Disassemble and inspect all wear parts annually.

WIRE ROPE
Esgard




HOSE LIST



HOSE LIST

ITEM |QTY | HOSE PART LOCATION LOCATION
ID NUMBER TO FROM
(IN)
1 1 1" |N7B4216-300 |Auxiliary Control Valve Hydraulic Pump #1
{Inlet)
2 1 " |N7B4204-130 |Auxiliary Pressure Gauge Auxiliary Control Valve (Inlet)
3 1 | 1-1/4" [N76120-290 |Return Manifold Auxiliary Control Valve
{Outlet)
4 1 1" IN7B4216-620 |Auxiliary Hoist (Down) Auxiliary Control Valve (down)
5 1 17 [N7B4216-240 |Auxiliary Dump Valve (in) Auxiliary Control Valve (Up)
6 1 1" [N7B4216-710 |Auxiliary Hoist (Up) Auxiliary Dump Valve (out)
7 1 17 {N7B4216-100 |Main control valve (inlet tee) | Auxiliary control valve power
beyond {check)
8 1 1% |N7A1120-340 |Boom control valve (inlef) Pump #2
9 1 " |IN7B4204-170 |Boom pressure gauge Boom control valve (inlet)
10 1 11" |N76124-290 |Return manifold Boom control valve (outlet)
11 1 %" |N76512-260 |Boom cylinder up left Boom control valve up
12 1 3" IN76512-210 |Boom cylinder up right Boom control valve up
13 1 %" |N76512-270 |Boom cylinder down left Boom control valve down
14 1 %" |N76512-220 |Boom cylinder down right Boom control valve down
15 2 14" |N7B4204-036 |Counter balance vaives Boom cylinder down port
16 1 1" |N7B4216-340 |Main hoist control valve Pump #3

(inlet tee)




HOSE LIST

ITEM|QTY| HOSE PART LOCATION LOCATION
ID NUMBER TO FROM
(IN)

17 1 %" [N7B4204-130 [Main pressure gauge Main control valve (inlet)

18 1 11" [N76124-230 |Return manifold Main control valve (outlet)

19 1 11" |N7A1124-620 |Main hoist down Main control valve down

20 1 1 %" |N7A1124-210 |Main dump (in) Main control valve (up)

21 1 115" [N7A1124-560 |Main hoist (up) Main dump valve {(out)

22 1 3, |N76412-300 |Swing control valve (inlet) Pump #4

23 1 4’ |N7B4204-120 {Swing pressure gauge Swing control valve (inlet)

24 1 1" [N76116-210 |Return manifold Swing control valve (outlet)

25 2 %" |N76412-340 |Swing drive Swing control valve

26 1 " |N7B4204-340 |Park brake Swing control valve (1/4"
check-inlet tee)

27 1 %" |N7B4204-120 |Park brake valve (in) Swing control valve (1/4"
check-inlet tee)

28 1 %" [N7B4204-340 |Hydraulic tank Park brake valve (out)

29 1 14" |N7B4204-350 |Dynamic brake Dynamic brake actuator

30 1 %’ [N7B4204-210 |Swing brake cooler Return manifold (1/4” flow
control)

31 1 " [N7B4204-330 |Hydraulic tank Swing brake cooler (out)

32 1 %" [N7B4204-090 |Aux dump valve (1/2” check|Main dump valve (1/2" check

tee) tee)

33 1 15" |N7B4208-260 |Anti-2 block override (in) Aux dump valve (1/2” check-
tee)

34 1 %" IN7B4208-280 |S/S tubing base pressure Anti-2 block override valve
(out)

35 1 %" |N7B4208-190 |Main CBSD valve (in) S/S tubing tip pressure

36 1 %" IN7B4208-300 |Aux CBSD valve (in) S/8 tubing tip pressure

37 1 %" |N7B4208-192 |S/S tubing tip return Main CBSD valve (out)




HOSE LIST

ITEM | QTY | HOSE PART LOCATION LOCATION
D NUMBER TO FROM

38 1 (‘E/I:I N7B4208-304 |S/S tubing tip return Aux CBSD valve (out)
39 1 %" |N7B4208-340 |Hydraulic tank S/8 tubing base return
40 1 %" [N7B4204-190 [Main case drain (tee) Aux case drain
41 1 14" IN7B4204-340 |Hydraulic tank Main case drain (tee)
42 1 74" |IN7B4204-320 |Return pressure gauge Return manifold
43 1 3" |N7A7548-190 [Return filter Return manifold
44 1 14" |IN7B5104-075 [Load cell gauge Load cell
45 1 " IN7B4204-480 |Engine oil pressure gauge |Engine block
46 1 1" [N76116-220 |Air swivel (bottom) Pedestal wall
47 1 17 |N76116-390 |Air tank (in) Air swivel (top check)
48 1 1" [N76116-160 |Air relay valve (in) Air tank (out)
49 1 1" |N76116-400 |Alr starter Air relay valve {out)
50 1 ' IN7B4204-140 |Start valve (in-tee) Air relay valve {in)
51 1 ' [N7B4204-350 |Air pressure gauge Air start valve (in-tee)
52 1 %" |N7B4204-350 |Air relay valve “APP” Air start valve (out)
53 1 " |N7B4204-420 |Air wiper valve (in) Air tank
54 1 14" |IN7B4204-500 |Throttle cylinder Throttle actuator
55 1 %’ |N7B4204-180 |Pressure switch (electric) Qil pressure gauge
56 1 2" |[N7A5340-088 |Pump #1 Hydraulic tank
57 1 2" |N7A5332-088 |Pump #2 Hydraulic tank
58 1 2" |N7A5332-088 [Pump #3 Hydraulic tank




HOSE LIST

ITEM|QTY | HOSE PART LOCATION LOCATION
ID NUMBER TO FROM
(IN)
59 1 112" [N7AB324-088 |Pump #4 Hydraulic tank
60 1 3/8" IN7806-110 Fuel pump Fuel tank
61 1 3/8" |N78106-140 |Sentinel (in) Fuel filter
62 1 3/8” |N78106-140 |Fuel rack (in) Sentinel (out)
63 1 516" [N78105-120 |Fuel tank Fuel rack (ouf)
64 1 " IN7B4204-130 [Sentinel (in) Engine oil pressure
65 1 14" |N7B4204-120 |Water temp probe (tee-in)  |Sentinel (out)
66 1 %" |N7B4204-140 |Oil temp probe (tee) Water temp probe (tee-in)
67 1 1" [N7B4204-140 |Water temp probe (vent-in) |Oil temp probe (vent)
68 1 %' |N7B4204-120 |Engine block Water temp probe (vent-tee)
69 - - - - -
70 - - - - -
71 - - - - -

72




ENGINE & REPLACEMENT PART LIST



ENGINE & REPLACEMENT PARTS

S.W. PETROLEUM SERVICES, INC. / PEMEX

CRANE LOCATION: CIUDAD DEL CARMEN

MODEL NUMBER: 180B-60

SERIAL NUMBER: 020207C

ITEM QTY. |PART NUMBER DESCRIPTION
1 1 N46996-005 Engine
2 1 N46996-533 Radiator and Cap
3 1 N46996-503 Radiator Fan Guard
4 1 N46996-504 Radiator Shroud
5 1 N46996-510 Primary Fuel Filter
6 1 N46996-511 Secondary Fuel Filter
7 1 N46996-512 QOil Filter
8 1 N46996-550 Air Cleaner Assembly
9 1 N46996-551 Engine Fan Belt
10 1 N46996-518 Fan Pulley System
11 1 N46996-552 Belt Tensioner
12 1 N46996-520 Flywheel
13 1 N46996-535 Water Pump
14 1 N46996-522 Fan Blade
15 1 N46996-523 Upper Radiator Hose
16 1 N46996-553 L.ower Radiator Hose




HYDRAULIC SYSTEM
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SEE MAINTENANCE PRECAUTIONS
PRIOR TG PERFORMING ANY WORK.

HYDRAULIC SYSTEM
- PART REPAIR OR REPLACEMENT -

Any repair of hydraulic parts, particularly pumps, motors and cylinders,
requiring complete disassembly of the unit is not recommended

to be performed in the field.

Major repairs should only be attempted by experienced, qualified and
properly equipped personnel. Only minor repairs and adjustments as

described in the manual should be performed in the field.

As always, the prime consideration when working on the hydraulic system
is to insure that no contamination is introduced into the system.

When replacing a hydraulic part, the following basic outline should be used:

. Remove damaged part and install new part.

If any debris are present in the hoses or tubing, the lines should be

flushed clean with a suitable solvent and blown dry before reconnecting.

If the hydraulic part is a pump or motor, hand-fill ports with
clean hydraulic oil (Provides lubrication for initial stari-up).

Reconnect all tubing and hoses.

. If debris from damaged parts are in the system (such as motor

which has "gone to pieces"), replace the return line filter

element and check the suction strainers.
Check all mounting bolts, nuts and/or pins.

Start prime mover and allow it to run at low idle (1,000rpm).

Operate system at least a few minutes at zero pressure.

‘Operate repaired system without a Joad on the hook, observing operating
pressure and gencral operational charactetistics,

Operate system with a load, observing operating pressures and
general operational characteristics.

Inspect the system for hydraulic leaks and correct any abnormalities.



MAINTENANCE - MALFUNCTION DIAGNOSIS

The following chart list malfunctions which may occur during equipment operation, followed immediately
by the possible cause and solution. These are not all inclusive but are designed to help isolate the problem.

CONDITION

No response te control

Poor hydraulic system
performance

Swing moves erratic or
loosely

POSSIBLE CAUSE

Load too heavy

Low hydraulic fluid supply
pressure

Broken hydraulic pressure
line

Incorrect relief valve setting

Relief valve sticking
Low hydraulic supply flow
Relief valve sticking

Relief setting too low

Boom holding valves out of

adjustment

Lines restricted

Internal valve crack

Load to heavy

Loose turntable bearing
Loose swing gearbox
mounting bolts

Worn gears or bearing
Operator control of lever
too erratic

Brake not releasing

POSSIBLE SOLUTION
Check Capacity Chart

Check and fill as required
Replace as required
Call OSI* Service

Call OSI* Service
Call OST* Service
Call OSI* Service
Call OSI* Service

Warm oil or use less
viscous oil

Check lines; clean and
repair as necessary

Replace valve

Check Capacity Chart and
reduce load

Torque bearing mounting
and call OSI* Service

Tighten bolts
Replace worn parts or
adjust gearbox spacing

Operate controls smoothly

Check pressure in brake

release line



The following chart list malfunctions which may oceur during equipment operation, followed immediately
by the possible cause and solution, These are not all inclusive but are designed to help isolate the problem.

CONDITION

Swing will not turn

Excessive noise during
operation

Cylinders drift loosely

POSSIBLE CAUSE

Attempting to swing up too
much on incline

Turn circuit relief valves
sticking

Turntable bearing drag
Brake not releasing

Low oil temperature
Low hydraulic oil supply

Suction line kinked,
collapsed or blocked

Hydraulic oil too thick
Plugged suction strainers

Relief valve chatting

Swing brake dragging

Hydraulic tubing vibration
Tank breather plugged

Not getting oil to cylinders

Worn or damaged piston
seals

Air in hydraulic oil

Loose holding valve

Dirt in holding or check
valve

POSSIBLE SOLUTION

Level machine

Clean and check circuit
prcssure

Lubricate thoroughly as
rotating boom

Use bleed screw on brake to
remove air

Allow unit to warm up
Check and fill

Clear blockage

Warm oil use oil more
applicable to environment

Remove from tank and
clean

Dirt in relief valve or
damaged relief

Use bleed screw on brake to
remove air

Check for loose tubing

Clean breather

Clean and replace as
required

Replace as required
Cylinder operate crane
cylinder to remove air
Tighten valve

Clean valve



The following chart list malfunctions which may occur during equipment operation, followed immediately
by the possible cause and solution. These are not all inclusive but are designed to help isolate the problem.

CONDITION

Winch will not lift or hold
load

o

Boom chatters during
extension or retraction or
does not sequence

FEE

Boom winch chatters

* OSI Service (985)851-5600
*# If Telescopic Crane Only

POSSIBLE CAUSE

Load too heavy.

Relief valve setting too low
Motor worn excessive.

Counterbalance valve
defective or leaking

Brake worn out

Boom section needs
lubrication.

Worn wear pads

Locks inoperative

Worn locks

Ratchet and pawl not
releasing

#4% If Lattice Boom Crane Only

POSSIBLE SOLUTION
Check load and change to
applicable multipart reeving
Check and adjust if required
Replace motor

Clean and replace as
necessary

Repair or replace brake

Grease boom

Replace pads

Clean and grease dirty locks
or replace worn/broken
parts

Remove burrs or slightly
worn areas with a file.
Replace if major wear is
evident

Adjust
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iearmatic

Inspection, Testing, Preventive Maintenance and

Special Operating Instructions For Planetary Hoists

Read and understand these entire instructions BEFORE operating or servicing your BRADEN/Gearmatic
hoist. Retain these instructions for future reference. Failure to properly operate, maintain and service a
hoist may lead to loss of load control and result in property damage, serious injury or death.

NOTE: This publication replaces PA125A dated 6/99.

This publication also replaces Braden Part No. 25672.
Periodic Inspections Pages 1 -2 Brake Test Procedure 5
Inspection Records & Retention 2 Emergency Lowering Procedure 6
Oil Sampling & Analysis 4 Personnel Handling 7
These instructions apply to the following planetary hoists:
PD5/GH5/BG6 (any design series) CH150A, CH175A, CH185A, CH210
PD7/BG8 (any design series, Equal Speed only) CH230A, CH240A, CH330A, CH400A
PD12 (any design series) CH500A, CHE600A, CH640, CH940
PD15B (“B” design series only) CH22B (“B" design series only)

GH30, GH50 (with external motor & brake valve)

Inspection, testing and preventive maintenance requirements are divided into several categories: Pre-use,
Quarterly, Semiannual and Annual as outlined below. The Installation, Maintenance and Service Manual
for each model provides specific instructions for maintenance and service.

Some inspection intervals make reference to hoists used in “Severe Duty Applications”. Severe Duty
Applications are where the hoist is operated more than 12 hours per day and/or for extended periods of
time at or near the rated capacity of the hoist.

Anytime that the hoist exhibits erratic operation and/or unusual noise(s), the hoist should be taken
out of service until it is inspected and serviced by a qualified technician.

REGULAR INSPECTION, TESTING & PREVENTIVE MAINTENANCE - Must include, but not be limited
to the following:

PRE-USE INSPECTION (each shift the hoist is used): Will be performed prior to placing the crane into
service and then as necessary during the day for extended operation.

1. Check for external oil leaks and repair as necessary. This is extremely important due to the accel-
erated wear that can be caused by insufficient lubricating oil in the hoist. Lubricant level must
be maintained between the maximum and minimum levels. Use only the recommended type of lubri-
cant; see service manual for details. On models without a sight giass, check oil level monthly.

2. Check the ratchet and pawl mechanism (if so equipped) for proper operation and for full engagement
of the paw! with the ratchet wheel. Repair and/or adjust as necessary.

Check hydraulic plumbing for damage, such as chafed or deteriorated hoses, and repair as necessary.

Visually inspect for loose or missing bolts, pins, keepers or cotter pins and replace or tighten as nec-
essary.

BACCAR wincH DIVISION

PO. BOX 547 BROKEN ARROW, OK U.8.A 74013
PB-308 REV.2 PHONE (918} 251-8511 FAX (918) 259-1575

:'fr?r?t(;il in U.S.A www.paccarwinch.com




QUARTERLY INSPECTION (every 3 months) or monthly in Severe Duty Applications or prior to putting
the machine into service if it has not been used for 3 months or more. Documentation of the inspections

must be kept with the hoist/crane for a minimum of two (2) years from the date of the inspection (see
page 3).

Perform the PRE-USE INSPECTION plus the following:

1. Check the lubricant fevel in the hoist(s) and maintain it between maximum and minimum levels. Use
only recommended type of lubricant; see service manual for details.

2. On hoists used for personnel handling, the internal spring-applied brake shall be tested in accordance
with the procedure on page 5 of these instructions.

3. Inspect for corrosion of fasteners, mounting base, drum, etc. and repair/replace as necessary.

SEMI-ANNUAL INSPECTION (every 6 months), or quarterly in Severe Duty Applications.
Documentation of the inspections must be kept with the hoist/crane for a minimum of two (2) years from
the date of the inspection (see page 3).

Perform the PRE-USE INSPECTION and QUARTERLY INSPECTION plus the following:

Take a sample of the lubricating oil from the hoist drum, following the oil sampling procedure on page
4, and analyze it for wear metals content, the correct viscosity, signs of overheating, water and other
contaminates. If the oil sample contains an unusual amount of metallic particles (reference oil sample
procedure on page 4), the hoist should be taken out of service and undergo a tear down inspection.
The oil sample must be taken prior to changing the lubricating oil. The Semi-annual oil analysis can
be omitted if the crane has been used less than 250 hours since the previous oil sample.

ANNUAL INSPECTION, Testing & Preventive Maintenance or Semi-annually in Severe Duty
Applications. Documentation of the inspections must be kept with the hoist/crane for a minimum of two

(2) years from the date of the inspection (see page 3). The Annual Inspection must include, but not be
limited to the following:

1. Perform the PRE-USE INSPECTION, QUARTERLY and SEMIANNUAL INSPECTIONS, plus the fol-
lowing:

2. Change lubricating oil in hoist drum after oil sample is taken. Consult the service manual for the rec-
ommended lubricant. Failure to follow these recommendations may result in brake failure.

[I[ NOTE: If the oil sampling/analysis has not been performed as required, refer to the tear down
inspection section on page 3.

The user of BRADEN products is responsible for hoist inspection, testing and maintenance noted above

with frequency dependent upon the severity of the hoist duty cycle and the thoroughness of the preven-
tive maintenance program in effect.

Alternate inspection periods may be used if approved in writing by BRADEN. Those that are inter-
ested in an alternate inspection period should submit a written proposal to BRADEN that includes typical

duty cycle for the hoist along with a detailed description of the preventive maintenance program for these
hoists.

Inspection Records & Retention

Crane inspection reports as well as records of preventive maintenance, repairs and modifications to hoists
should be available and accessible for a minimum of two years. These records should include, but not be
limited to, hoist model and serial number, name and employer of repairfinspection technician, date and
description of preventive maintenance, functional test reports and repairs.



To provide customers with qualified outlets for hoist service and repairs, BRADEN has established author-
ized Service Centers. These Service Centers have factory trained service technicians, up-to-date service
information, extensive parts inventories, complete testing facilities, and are audited by BRADEN on a reg-
ular basis for compliance. BRADEN strongly recommends the use of BRADEN authorized Service
Centers for maintenance, repair and inspection of BRADEN/Gearmatic products. Contact the Braden
Product Support Department at 918-251-8511 for the names of current authorized Service Centers.

TEAR DOWN INSPECTION — Any Hoist that has NOT been subject to regular oil sample analysis
should undergo a tear down inspection on an annual (12 month) basis. Also, if a hoist has an
unknown history of repair and/or maintenance, it is recommended that the hoist undergo a tear down
inspection prior to it being placed into service.

A tear down inspection should include the hoist being completely disassembled, cleaned and inspected
and replacement of all worn, cracked, corroded or distorted parts such as pins, bearings, shafts, gears,
brake rotors, brake plates, drum and base. Refer to the applicable BRADEN or Gearmatic Service
Manual for more details. All seals and o-rings should be replaced during a tear down inspection.

Any deficiencies, such as those listed above shall be corrected immediately.
All of the following operations must be performed before the hoist is placed back in service:

The rebuilt hoist must be line pull tested to the rated load of the hoist (hoist rating wil! vary with motor,
gear ratio and drum options) with a dynamometer or equivalent measuring device. This test load should

be the maximum rating for the hoist for the specific application (at the normal hydraulic relief valve setting
for the hoist), not the reduced rating for personnel lifting.

The hoist must be dynamically tested by rotating the drum several times, in both the hoisting and lowering

directions, while under a load of at least 30% of the hoist lifting capacity. Check for smooth operation dur-
ing this procedure.

The brake should be tested per the brake test procedures on page 5.

After inspection or rebuild and testing, a new certificate for personnel handiing will be issued by the
inspector/ service technician effective on the date the hoist is placed back in service.

Name of Service Company
Approved by BRADEN for handling personnei
if used and maintained in accordance with BRADEN
Recommendations For Personnel Handling Hoists

Hoist Mode! No.:
Hoist Serial No.:
Date of Inspection:
Work Order/Job No.:
Inspector's Name:
For a copy of recommendations call or write: BRADEN

PO Box 547, Broken Arrow, OK, 74012, USA (918) 251-8511

Sample inspection certificate




PREVENTIVE MAINTENANCE AND OIL SAMPLE ANALYSIS RECOMMENDATIONS

Oil Change

The gear oil should be changed after the first 100 hours of operation and on an annual basis, at minimum,
thereafter. In severe duty applications, the gear oil should be changed every six months. Use only the
recommended type of lubricants; see service manual for details.

Oil Sampling and Analysis

Proper oil sampling and analysis of the sample, is a vital part of a comprehensive preventive maintenance
program. Information obtained from the oil analysis is best utilized in conjunction with a regular program
of preventive maintenance. The early warning of abnormal wear provided by an analysis program allows
the user to substitute preventive maintenance for a far more costly and dangerous failure that may lead to
loss of load control that could result in property damage, personal injury or death. Early detection of
accelerated component wear allows the scheduling of corrective maintenance and can reduce in-opera-
tion failures and costly down time.

Taking A Valid Oil Sample

Prepare the hoist by cleaning the drain area and drain extension tube in order to obtain an uncontaminat-
ed sample. Operate the hoist in both directions for one to two minutes and then take the oil sample from
the drain port as soon as possible. Do not take the sample from the first oil out the drain port. Take a

sample from the mid-stream flow of the oil to obtain an accurate representation of the oil condition. After

taking an oil sample, check the oil level and add new oil as required. Refer to the applicable Braden serv-
ice manual for recommended lubricant.

Hot oil may cause personal injury and!or burns to unprotected skin. Make certain the oil has cooled to a

safe temperature (less than 110° F or 43° C) before taking an oil sample, changing oil or servicing the
winch.,

Analysis

General Guide Lines
(After approximately 250 hours of operation)

ron Contaminates

100 to 500 ppm Normal
501 to 800 ppm Caution - Abnormal Sample (monitor on a more frequent time line)

801 ppm & up Unacceptable - Abnormal Sample (further investigation required, tear down inspec-
tion recommended)

In all contaminate monitoring, equally important as the level of contamination, is the change in the amount
of contamination compared to previous samples.




BRAKE TEST PROCEDURE FOR BRADEN/Gearmatic HOISTS

All BRADEN planetary hoists have a spring applied, hydraulically released, multiple disc brake inside the
hoist housing (Gearmatic hoists have a large single brake disc). This brake holds a suspended load
when the directional control valve is in neutral, or when hydraulic power is lost. A brake clutch assembly
permits the power train and drum to rotate in the direction to lift 2 load, while the brake remains fully
applied. A load cannot be lowered, however, without applying hydraulic pressure to the release port and
releasing the brake.

Hoists ordered for personnel handling cranes will have a rieedle valve in the brake release line. They will
also have a tee in the brake release line between the needle valve and the brake release port on the
hoist. One opening in the tee is capped. With the valve closed and the cap removed from the tee, the
brake is isolated from system pressure and vented to atmosphere. The brake cannot be released under
these conditions by actuating the directional control valve.

BRAKE RELEASE PORT ON WINCH

NEEL;JLE VALVE
| - _ - _
[ ? ; Relative location of needle valve
@]_ — & ‘ to other components and fittings
i on the winch, motor and counter-
COUNTI;%%:AT%EEEGALVE balance Valve‘

W |
[
MOTCOR CASE DRAIN

"DR" PORT ON
COUNTERBALANCE %

VALVE HOIST PORT
ON MOTOR

One purpose of the valve/tee combination is to provide a means to test the brake; the other is to provide
a means to lower a load when hydraulic power is lost.

Brake Test Procedure {Hoists Equipped With Brake Valves) - Test to be performed with minimal load

on the hoist.
Remove the lockwire on the valve handle and close the valve tightly.
Remove the plug in the tee (in the brake release circuit).

With the hydraulic power unit running, move the directional contro! vaive handle slowly to the full open,
lowering position.

Increase the engine speed, if necessary, to bring system pressure up to the relief valve setting. The hoist
drum should remain stationary.

If the drum rotates, the hoist should be disassembled and the brake should be examined for wear. In
addition, the brake springs should be measured for correct free length in those hoists using helical com-
pression springs.




Replace any parts showing excessive wear, and any spring whose length is shorter than the minimum
shown in the hoist Service Manual.

Reassemble the brake and hoist and repeat the above steps.

When iesting is complete, be sure to reinstall the plug in the tee, fully open the valve and replace the
lockwire.

The above procedure utilizes the hoist hydraulic motor to test the brake's ability to resist approx1mately
115% of the rated hoist load.

EMERGENCY LOWERING PROCEDURES
1. Remove the lockwire on the needle valve handie and close the valve tightly.

The following procedure releases the multiple disc brake while leaving the brake valve closed. Since gear
type motors are not zero leakage devices, internal motor leakage permits the load to slowly rotate the
motor although its outlet is blocked by the closed brake valve. This procedure will NOT work if there is lit-
tle or no oil in the motor. Using properly rated pipe and fittings the standpipe described below may be
permanently installed in the hydraulic system to avoid installiing one in an emergency.

The standpipe referred to in step (3) below MUST be used. Attempting this procedure with no oil in the
motor or with the brake valve stuck in the open position will cause the load to free fall, which could result
in property damage, personal injury or death.

2. Remove the plug in the tee.

3. Remove both main hoses from the motor and aftach a standpipe to the motor port on the opposite
side of the motor from the brake valve. NOTE: This port may be fitted with a manifold. The stand-

pipe is simply a length of pipe (approximately 12 inches (305 mm) long) attached to a 90° elbow. The
other end of the elbow is attached to a short nipple and fitting suitable for mounting to the motor port
or manifold. The standpipe is installed with the standpipe pointing up in a vertical position. While the
load is being lowered, oil MUST be added to the standpipe as necessary to prevent the motor from
running dry.

4. Fill the standpipe with hydraulic oil, making certain that oil is not running out of the brake valve. If oil is
running out of the brake valve, stop the emergency lowering procedure. Remove the spring retainer
and tap the main spool of the brake valve to the closed position. Replace the spring retainer. After

completing the emergency lowering procedure, the brake valve MUST be serviced and repaired if the
spool was stuck.

5. Connect a hand pump to the opening in the tee.

Do not touch the motor, brake valve or standp!pe while Iowenng a Ioad They may become hot enough
to cause burns.




8. Operate the hand pump up to about 1,000 psi (6,900 kPa). A suspended load will slowly come down.
Releasing the pressure on the hand pump will cause the load to stop. If a chattering noise is heard
while the load is coming down, pump the hand pump to a higher pressure until the noise stops. Do
not exceed 1,500 psi (10,350kPa) to the brake release port.

7. Always inspect the brake plates for signs of overheating and replace if necessary following this proce-
dure. Refer to the applicable Braden or Gearmatic service manual for details.

8. If this procedure was performed due to a malfunction of the hoist, remove the hoist from service and
perform a teardown and inspection to correct the cause of the malfunction before returning the hoist to
service. '

PERSONNEL HANDLING

BRADEN recognizes that most hoists and cranes are designed and intended for handiing materials and
not personnel. The crane or hoist is only to be used to handle personnel if it can be shown there
is no less hazardous way of carrying out the job. In these situations, all safety precautions must be
strictly adhered to. BRADEN recommends adherence to the latest revision of API 2D (RP 2D) and/or
ANSI/ASME standard B30.5 and/or OSHA and/or other applicable standards for your application. It is
important that you obtain a copy of all applicable safety standards, and that you read and understand
them prior to using the hoist. In addition to, or in conjunction with, the applicable standards, BRADEN
requires *:

The hoist must be maintained in accordance with the recommendations in this document and the
service procedures in the Installation, Maintenance and Service Manual for your specific hoist.

*  When handling personnel, the allowable line pull will be limited to 30% of the hoist rated line pull.
This reduction increases the hoist design factor from 3:1 to 10:1, approximately. Example: a hoist

rated at 15,000 Ibs. on the first layer will be rated at 15,000 x 0.3 = 4,500 Ibs. on the first layer when
handling personnel.

* Personnel are only permitted to ride in an approved personnel platform as described in API, OSHA or
ANSI/ASME standards.

° The crane must be in good working order and equipped with all required safety equipment, including
an anti two-blocking device or warning signal and a boom angle and length indicator. Two-blocking
occurs when the load block or hook assembly comes in contact with the upper block or point sheave
assembly and often results in damage to the wire rope, rigging and/or hoist.

* Personnel being lifted or supported shall wear safety belts with lanyards attached to designated points
unless liting over water. If litting over water, provide approved personal flotation devices (PFD’s).

* The lifting and supporting shall be made under controlled conditions and under the direction of an
appointed signhal person.

= The operator and signai person shall conduct a test lift, without personnel in the personnel platform, to
verify adequacy of the crane footing or support. The crane outriggers, if so0 equipped, must be fully
extended and properly set.

+ Cranes shall not travel (move locations) while personnel are on the personnel platform.

.+ ® The platform must be landed or tied off, and all brakes set before personnel enters or exits.




* If there are any questions, concerns, or conflicts with other safety standards, call or write the BRADEN

Product Support Department, PO Box 547, Broken Arrow, OK, 74012, USA, Telephone (918) 251-8511
Additional information can be obtained from the following organizations:

- Bookiet on “Hoisting Personnel”, Crane Institute of America Inc., 1063 Maitland Center Commons,
Suite 100, Maitland, Florida, 32751 USA (800) 832-2726

- OSHA Standard 29 CFR 1926.550 - Cranes, Derricks, Hoists, Elevators, and Conveyors, Occupational
Safety and Health Administration (OSHA), 200 Constitution Ave. N.W., Washington D.C. 20210 USA
(202) 219-4667

- ANSI/ASME Standard B30.5, American National Standards Institute (ANSI), 11 W. 42N gtreet, New
York, New York 10036 USA (212) 642-4900

- API Specification RP 2D, American Petroleum Institute (API) 1220 L Street, N.W., Washington, DC
20005 USA (202) 682-8375




2ND GENERATION
“CH” SERIES
PLANETARY HOISTS

CH150A
CH175A
CH185A
CH230A
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C2H175A
C2H185A
C2H230A

INSTALLATION, MAINTENANCE AND SERVICE MANUAL
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FOREWORD

Read this entire publication and retain it for future reference.

The following service instructions have been prepared to provide assembly, disassembly and maintenance information for
the BRADEN Model CH series winch. It is suggested that before doing any work on these units, all assembly and disas-
sembly instructions should be read and understood.

Some pictures in this manual may show details or attachments that are different from your winch. Also, some components
have been removed for illustrative purposes.

Continuing product improvement may cause changes in your winch, which are not included in this manual. Whenever a
question arises regarding your BRADEN Winch or this manual, please contact BRADEN Service Department at 1-918-251-
8511, 08:00 - 16:30 hours, CST, Monday through Friday, for the latest available information.

MODEL NUMBER
AND
SERIAL NUMBER

MODEL NUMBER AND SERIAL NUMBER

When information on a hoist is needed, always refer
to the model number and serial number. Both are
located on the top of the motor side end plate as
indicated above.

EXPLANATION OF MODEL NUMBER
QIH 150 A - 23 090 01 G - 1

CONSTRUCTION ~ MAX DESIGN GEAR MOTOR DRUM  DRUM OPTION
HOIST RATING  MODEL RATIO SIZE SIZE  OPTION
CH DESIGNATES CONSTRUCTION HOIST (C2H DESIGNATES TWO SPEED)
150 DESIGNATES 15,000 LB FIRST LAYER LINE PULL
A DESIGNATES THE MODEL SERIES RELATING TO DESIGN CHANGES
23 DESIGNATES TOTAL GEAR REDUCTION
090 DESIGNATES HYDRAULIC MOTOR DISPLACEMENT IN CU IN/REV (DECIMAL POINT ELIMINATED
EXAMPLE 090 — 9.0 CU IN/REV)
01 DESIGNATES THE DRUM OPTION
G DESIGNATES OTHER DRUM OPTIONS (G = GROOVED; M = MACHINED; P = RATCHET AND PAWL
U = UNDERWOUND)
1 PERMITS TESTING AND INSPECTION PRE API2C FOR OFFSHORE CRANES



10.

11.

12.

13.

14,

15.

GENERAL SAFETY RECOMMENDATIONS

Be certain equipment (boom, sheave blocks, pen-
dants, etc.) is either lowered to the ground or blocked
securely before servicing, adjusting, or repairing
winch.

Be sure personnel are clear of work area BEFORE
operating winch.

Read all warning and caution tag information provided
for safe operation and service of winch.

Inspect rigging and winch at the beginning of each
work shift. Defects should be corrected immediately.

Keep equipment in good operating condition. Perform
scheduled servicing and adjustments listed in the
“Preventive Maintenance” section of this manual.

An equipment warm-up procedure is recommended for
all start-ups and essential at ambient temperatures
below +40°F. Refer to “Warm-up Procedure” listed in
the “Preventive Maintenance” section of this manual.

Do not exceed the maximum pressure (PSI) or flow
(GPM) stated in the winch specifications.

Operate winch line speeds to match job conditions.

Leather gloves should be used when handling wire
rope.

Never attempt to handle wire rope when the hook end
is not free.

When winding wire rope on the winch drum, never
attempt to maintain tension by allowing wire rope to
slip through hands. Always use “Hand-Over-Hand”
technique.

Never use wire rope with broken strands.
wire rope.

Replace

Do not weld on any part of the winch.
Use recommended hydraulic oil and gear lubricant.

Keep hydraulic system clean and free from contamina-
tion at all times.

16. Use correct anchor for wire rope and pocket in drum.
17. Do not use knots to secure or attach wire rope.

18. The BRADEN designed wire rope anchors are capable

of supporting the rated -load when installed properly.
For additional safety, ALWAYS maintain a minimum of
five (5) wraps of wire rope on the drum.

Safety and informational callouts used in this manual
include:

AWARNING A

WARNING — This emblem is used to warn
against hazards and unsafe practice which
COULD result in severe personal injury or death
if proper procedures are not followed.

~ A CAUTION A

CAUTION — This emblem is used to warn
against potential or unsafe practices which
COULD result in personal injury and product or
property damage if proper procedures are not
followed.




BASIC OPERATION

DESCRIPTION OF HOIST

The hoist is made up of the following sub-assemblies:
1. Hydraulic motor and brake valve
2. Drum, drum closure, ball bearings and oil seals
3. Support end plate and bearing support
4. Motor end plate and motor adapter
5. Tie plates

6. Brake clutch assembly
7. Brake cylinder assembly and multiple-disc brake parts
8. Primary planetary reducer

9. Secondary planetary reducer

10. Ring gear and adapter

THEORY OF OPERATION

The primary sun gear, being coupled to the hydraulic motor
by the inner race of the brake clutch assembly, turns with
the motor. As the primary sun gear turns, the primary plan-
et gears, which are meshed with the primary sun gear and
ring gear, walk around the stationary ring gear, causing the
primary carrier to turn in the same direction as the motor
shaft, but at a reduced speed. The primary carrier is
meshed with the output sun gear which, therefore, turns in
the same direction and at the same speed as the primary
carrier. The output sun gear causes the output planet gears
to walk around the ring gear, turning the output carrier and
drum in the same direction as the primary carrier, but at a
further reduced speed.

DuaL BRAKE SYSTEM — DESCRIPTION

The dual brake system consists of a dynamic brake system
and a static brake system.

The dynamic brake system has two operating components:

1. Brake valve assembly
2. Hydraulic motor

The brake valve is basically a counterbalance valve. It con-
tains a check valve to allow free flow of oil to the motor in
the hoisting direction and a pilot operated, spring-loaded
spool valve that blocks the flow of oil out of the motor when
the control valve is ptaced in neutral. When the control
valve is placed in the lowering position, the spool valve
remains closed until sufficient pilot pressure is applied to
the end of the spool to shift it against spring pressure and
open a passage. After the spool valve cracks open, the
pilot pressure becomes flow-dependent and modulates the
spool valve opening which controls the lowering speed.
See figures 2, 3 and 4

The static brake system has three operating components:

1. Spring Applied, Multiple Friction Disc Static Brake
2. Brake Clutch Assembly
3. Hydraulic Piston and Cylinder

— Figure 2
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The static brake is released by the brake valve pilot pres-
sure at a pressure lower than that required to open the pilot
operated spool valve. This seguence assures that dynam-
ic braking takes place in the brake valve and that little, if
any, heat is absorbed by the friction brake.

The friction brake is a load holding brake only and has noth-
ing to do with dynamic braking or rate of descent of a load.

The brake clutch is splined to the primary sun gear shaft
between the motor and the primary sun gear. [t will allow
this shaft to turn freely in the direction to raise a load and
lock up to force the brake discs to turn with the shaft in the
direction to lower a load. Figures 5 and 6.

The hydraulic cylinder, when pressurized, will release the
spring pressure on the brake discs, allowing the brake discs
to turn freely.

DuaL BRAKE SysTEM — OPERATION

When hoisting a load, the brake clutch which connects the
motor shaft to the primary sun gear, allows free rotation.
The sprag cams lay over and permit the inner race to turn
free of the outer race. Figure 5. The friction brake remains
fully engaged. The winch, in raising a load, is not affected
by any braking action. Figure 2.

When the lifting operation is stopped, the load attempts to
turn the primary sun gear in the opposite direction. This
reversed input causes the sprag cams to instantly roll
upward and firmly lock the shaft to the fully engaged friction
brake. Figure 6.

When the winch is powered in reverse, to lower the load,
the motor cannot rotate until sufficient pilot pressure is pres-
ent to open the brake valve. Figures 3 & 4. The friction
brake within the winch will completely release at a pressure
lower than that required to open the brake valve. The extent
to which the brake valve opens will determine the amount of
oil that can flow through it and the speed at which the load
will be lowered. Increasing the flow of oil to the winch motor
will cause the pressure to rise and the opening in the brake
valve to enlarge, speeding up the descent of the load.
Decreasing this flow causes the pressure to lower and the
opening in the brake valve to decrease thus slowing the
descent of the load.

When the control valve is shifted to neutral, the pressure
will drop and the brake valve will close, stopping the load.
The friction brake will engage and hold the load after the
brake valve has closed.

When lowering a load very slowly for precise positioning, no
oil flow actually occurs through the winch motor. The pres-
sure will build up to a point where the brake will release suf-
ficiently to allow the load to rotate the motor through its own
internal leakage. This feature resuits in a very slow speed
and extremely accurate positioning.

The friction brake receives very little wear in the lowering
operation. All of the heat generated by the lowering and
stopping of a load is absorbed by the hydraulic oil where it
can be readily dissipated.

Figure 5 Static Friction Brake Applied
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'INSTALLATION
GENERAL REQUIREMENTS

1. The hoist should be mounted with the centerline of the drum in
a horizontal position. The mounting plane can be rotated to any
position around this centerline.

2. When mounting the hoist, use at least grade five bolts and nuts,
and use both mounting holes in each end gate.

3. ltisimportant that the hoist be mounted on a surface that will not
flex when the hoist is in use, since this could bind the working
parts of the hoist. Aiso, be sure the hoist is mounted on a flat
surface. If necessary, use shim stock o insure proper mounting.
The mounting surface should be flat within + or -.020 inches.

4. Hydraulic lines and components that operate the hoist should be
of sufficient size to assure minimum back pressure at the hoist.
The motor manufacturer recommends that the back pressure
not exceed 100 psi for maximum motor seal life. 150 psi is the
maximum allowable back pressure. The standard CH150A,
CH175A, CH185A, CH230A, C2H150A, C2H175A, C2H185A
and C2H230A hoists are supplied with the motor internally
drained. Ifhigh back pressures are encountered, the motor can
be drained directly to tank to improve motor seal life. To insure
adeqguate static brake load holding ability, back pressure on the
hoist should not exceed 200 psi. For pressures exceeding 200
psi, consult Braden Engineering.

5. Make certain that the hoist drum is centered behind the first
sheave and the fleet angle does not exceed 1 Y2 degrees. The
hoist should also be mounted perpendicular to an imaginary line
from the center of the drum to the first sheave to insure even

spooling.

6. The hoist directional control valve must be a three-position, four-
way valve with a motor spool such that when the valve is in the
center position both work ports are opened directly to tank.

7. The hydraulic oil filter should have a 10 micron nominal rating
and be a full-flow type.

8. High quality hydraulic oil is essential for satisfactory performance
and long hydraulic systerm component life.

Oil having 150 to 330 SUS viscosity at 100°F (38°C) and vis-
cosity index of 100 or greater will give good results under normal
temperature conditions. The use of an oil having a high viscosi-
ty index will minimize cold-start trouble and reduce the length of
warm-up periods. A high viscosity index will minimize changes
in viscosity with corresponding changes in temperature.

Maximum cold weather start-up viscosity should not exceed
5000 SUS with a pour point at least 20°F lower than the mini-
mum temperature.

Under continuous operating conditions the temperature of the oil
at any point in the system must not exceed 180°. 120-140°F is
generally considered optimum.

In general terms; for continuous operation at ambient tempera-
tures between 50 and 110°F, use SAE 20W; for continuous
operation between 10 and 90°F, use SAE 10W; for applications
colder than 10°F, contact the BRADEN Service Department.
The use of multi-viscosity oils is generally not recom-
mended.

WIRE ROPE INSTALLATION

THE CABLE ANCHORS ALONE ON HOISTS ARE NOT
DESIGNED TO HOLD RATED LOADS. Winch loads
applied directly to the wire rope anchor may cause the
wire rope to pull free and result in the sudden loss of load
control and cause property damage, personal injury or
death. A minimum of 3 wraps of wire rope must be left on
the drum barrel to achieve rated load.

The wedge and anchor pocket must be clean and dry. The
end of the wire rope being anchored to the drum must be
clean and dry and not frayed. Anything on the end of the
wire rope to keep it from fraying (i.e. tape or wire) must not
be in contact with the wedge when the installation is com-
plete. Consult the wire rope manufacturer on the proper
treatment of the dead end of the wire rope. Some rope
manufacturers recommend when using rotation resistant
wire rope, that the rope end be seized, welded or brazed
before inserting the wire rope into the wedge socket to pre-

vent core slippage or loss of rope lay.

Take the free end of the wire rope and insert it through the
small opening on the cable drum. Loop the wire rope and
push the free end about 3/4 of the way back through the
pocket. Install the wedge as shown in figure 7, then pull the
slack out of the wire rope. The “dead” end of the rope
needs to extend slightly beyond the end of the wedge as
shown in figure 8.

Using a hammer and brass drift, drive the wedge as deep
into the pocket as possible to ensure it is fully seated and
no further movement is detected. Applying a load on the
wire rope will also help seat the wedge in the pocket.

Check to ensure the wedge does not protrude from either
end of the pocket, causing it to interfere with proper spool-
ing of wire rope onto the drum (see figures 9 & 10). If there
is interference or the wedge does not seat firmly, contact
the Braden Product Support Department at 918-251-8511
to determine the proper wedge size.



It is important that the wire rope have the proper tensioning  ate loads, with reeving that let's you place these loads on
when it is installed on the drum. When the wire rope is first  the block and the drum with all the rope off the drum except
installed, you should operate the hoist, with light to moder-  for the last three wraps.

Correct Installation

Drive from
this side

Wedge and wire rope
fully seated in pocket

Figure 8

Figure 7

Incorrect Installations

Wedge pulled too far
through anchor pocket

Wedge not
fully seated /
P .
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« Wire rope not tight against wedge - “Dead” end of wire rope and/or wedge may
- Wedge may be too large ' interfere with proper spooling ‘
Figure 9 - Wedge may be too small Figure 10
WIRE ROPE WEDGE PART NUMBERS
WINCH MODEL WEDGE PART NO.
CH150A, C2H150A, CH185A, C2H185A . 24493* for 7/16 thru 5/8 in. (11 - 16 mm); 24494 3/4 thru 1 in. (19 - 256 mm)
CH230A and C2H230A ... ... ... .. .. 24483 for 7/16 thru 5/8 in. (11 - 16 mm); 24494 3/4 thru 1 in. (19 - 25 mm)
CH175A and C2H175A .. ... ... ... .. 24492* for 7/16 in. thru 7/8 in. (11 - 22 mm)

* Standard Anchor
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RECOMMENDED BOLT TORQUE

The general purpose torque shown in the chart applies to SAE Grade 5 bolts, studs and standard steel full, thick and
high nuts.

Higher or lower torques for special applications will be specified such as the use of spanner nuts, nuts on shaft ends,
jam nuts and where distortion of parts or gaskets is critical.

Lubricated torque values based on use of SAE 30wt engine oil applied to threads and face of bolt or nut.

Bolt Dia. | Thds Per Torque LB-FT Bolt Dia. | Thds Per Torque LB-FT
Inches Inch Dry Lubed Inches Inch Dry Lubed
20 10
1/4 o8 9 6 3/4 16 265 200
18 9
5/16 o4 18 13 7/8 14 420 325
16 8
3/8 o4 31 23 1 14 640 485
7/16 14 50 27 118 / 790 590
20 12
13 7
1/2 20 75 55 11/4 10 1110 835
12 6
9/16 18 110 80 13/8 12 1460 1095
11 6
5/8 18 150 115 11/2 12 1940 1455




PREVENTIVE MAINTENANCE

A regular program of preventive maintenance for your planetary winch is strongly recommended to minimize the need
for emergency servicing and promote safe, reliable winch operation.

Field experience, supported by engineering tests, indicate the three (3) service procedures listed below are the MOST
critical to safe, reliable winch operation and must be observed.

+  Regular Gear Oil Changes — every 1000 hours or six (6) months
. Use of Proper Gear Oil — recommended type for prevailing ambient temperature

+  Annual Disassembly and Inspection of All Wear Items —in compliance with American National Standards Institute
(ANSI) specification B30.5¢ 1987 and American Petroleum Institute (API) recommended practice RP

2D section 3.
The following minimum service intervals are specified ating hours or six (6) months, whichever occurs first.
for operating hours of the prime mover. The gear oil must be changed to remove wear particles

that impede the reliable and safe operation of the
brake clutch and erode bearings, gears and seals.
Failure to change gear oil at these suggested minimum
intervals may contribute to intermittent brake slippage
which could result in property damage, severe person-
al injury or death.

Oil Level
Plug

The gear oil should also be changed whenever the ambient
temperature changes significantly and an oil from a different
temperature range would be more appropriate. Oil vis-
cosity with regard to ambient temperature is critical to
reliable brake clutch operation. Our tests indicate that
excessively heavy or thick gear oil may contribute to intermit-
tent brake clutch slippage. Make certain that the gear oil vis-
1. Qil Level cosity used in your winch is correct for your prevailing ambient
temperature. Failure to use the proper type and viscosity of

The gear oil level should be checked every 500 oper- planetary gear oil may contribute to brake clutch slippage

ating hours or three (3) months, whichever occurs first. which could result in property damage, severe person-

To check the oil level, remove the plug located in the al injury or death. Refer to “Recommended Planetary Gear

drum support. The oil should be level with the bottom Qil” for additional information.

of this opening. If additional oil in needed, refer to

“Recommended Planetary Gear Oil". 3. Vent Plug

The vent plug is located in the drum support as shown.
It is very important to keep this vent clean and unob-
structed. Whenever gear oil is changed, remove vent
plug, clean in solvent and reinstall.

Do not paint over the vent or replace with a solid plug.
4, Hydraulic System

The original filter element should be replaced after the

first fifty (50) hours of operation, then every 500 oper-

ating hours or three (3) months, or in accordance with
the equipment manufacturer’s recommendations.

- 2. Qil Change
‘ . 5. Wire Rope
The gear oil should be changed after the first one hun- inspect entire length of wire rope according to wire
dred (100) hours of operation, then every 1,000 oper- rope manufacturers recommendations.



6. Mounting Bolts

Tighten all winch base mounting bolts to recommended torque
after the first one hundred (100) hours of operation, then every
1000 operating hours or six (6) months, whichever occurs first.

7. Warm-up Procedures

A warm-up procedure is recommended at each startup and
is essential at ambient temperatures below +40°F (4°C).

The prime mover should be run at its lowest recommended
RPM with the hydraulic winch control valve in neutral allowing
sufficient ime to warm up the system. The winch should then
be operated at low speeds, forward and reverse, several imes
to prime all lines with warm hydraulic oil, and to circulate gear
lubricant through the planetary gear sets.

"AWARNING A

Fazlure to properly warm up the winch, pamcularly
under low ambient temperature conditions, may result
in temporary brake slippage due to high back pres-
sures attempting to release the brake, which could
result in property damage, severe personal injury or
death.

8. Recommended Planetary Gear Oil

Field experience, supported by extensive engineering
tests, indicates the use of the proper planetary gear oil
is essential to reliable and safe operation of the brake

clutch slippage and damage to brake friction discs or
seals. Qil viscosity with regard to ambient temperature
is also critical to reliable brake clutch operation. Our
tests indicate that excessively heavy or thick gear oil
may contribute to intermittent brake clutch slippage.
Make certain that the gear oil viscosity used in your
winch is correct for your prevailing ambient tempera-
ture.

For simplicity, BRADEN has listed one (1) readily avail-
able product in each temperature range which has
been tested and found to meet our specifications. This
is not to say that other lubricant brands would not per-
form equally as well.

If the following lubricant brands are not available in
your area, make certain your lubricant vendor supplies
you with oil that is equivalent to those products listed
below.

BRADEN planetary winches are factory filled with
Texaco Meropa 150 or equivalent APl GL-2/3 gear oil.

9. Inspection

In compliance with ANSI specification number
B30.5¢1987 and APl Recommended Practice RP 2D
section 3, we recommend that the winch be disassem-
bled for a thorough inspection of all wear items every
2,000 hours of operation or twelve (12) months,
whichever occurs first.

clutch and obtaining long gear train life. A. Bearings and Gears — Refer to DISASSEMBLY
OF WINCH, item17 on page 19; and PLANET
CARRIER SERVICE, item 3 on page 20.

. A WARN' NG A B. Brake Cylinder — Refer to MOTOR SUPPORT —
Fa;!ure to use the proper type and viscosity of plane- BRAKE CYLINDER SERVICE, Clean and Inspect,
tary gear oil may contribute to intermittent brake clutch pages 22 and 23.
slippage which could result in property damage,
severe personal injury or death. Some gear lubricants C. Brake Clutch — Refer to BRAKE CLUTCH SERVICE,

contain large amounts of EP (extreme pressure) and
anti-friction additives which may contribute to brake

item 4 on page 26.

RECOMMENDED GEAR OIL

PREVAILING AMBIENT TEMPERATURE

°F-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130°F
TEXACO MEROPA 220 OR EQUIVALENT
API GL-2/3
TEXACO MEROPA 150 OR EQUIVALENT
AP| GL-2/3 :
MOBIL SHC 630 NOT RECOMMENDED FOR SEVERE APPLICATIONS SUCH AS: OFFSHORE CRANES,
SYNTHETIC SUSTAINED FAST DUTY CYCLES OR FREQUENT LIFTING.
°C -40 -30 -20 -10 0 10 20 30 40 50 °C

10



TROUBLE SHOOTING
~ A WARNING A

If a winch ever exhibits any sign of erratic operation, or load control difficulties (i.e. load creeping or chattering) appro-
priate troubleshooting tests and repairs should be performed immediately. Continued operation in this manner may
result in property damage, serious personal injury or death.

TROUBLE

PROBABLE CAUSE

REMEDY

A

The winch will not lower the load
or not lower the load smoothly.

The problem could be a plugged
or loose pilot orifice. The pilot ori-
fice is a small pipe plug with a
hole drilled through it, located
behind the pilot port fitting on the
brake valve. If it becomes
plugged, it will prevent the pilot
pressure, from the manifold, from
opening the brake valve. If it
becomes loose, it will allow an
unregulated amount of oil in to
operate the brake valve which
cause erratic brake valve opera-
tion.

Remove the pilot hose and fitting
from the brake valve, then use a
5/32 inch Allen wrench to remove
the pilot orifice. The diameter of
the orifice is approximately .020
inches. Clean and install the pilot
orifice tightly in the brake valve.

The friction brake may not be
releasing as a result of a defec-
tive brake cylinder seal.

NOTE: If the brake cylinder seal
is defective you will usually find
oil leaking from the winch vent

plug.

Check brake cylinder seal as fol-
lows:

Disconnect the swivel tee from
the brake release port. Connect a
hand pump with accurate 0-2000
psi gauge and shut-off valve to
the —4 J.1.C. fitting in the brake
release port.

Apply 1000 psi to the brake.
Close shut-off valve and let stand
for five (5) minutes.

If there is any loss of pressure in
five (5) minutes, the brake cylin-
der should be disassembled for
inspection of the sealing surfaces
and replacement of the seals.
Refer to “Motor Support-Brake
Cylinder Service”.

3.

Friction brake will not release as
a result of damaged brake discs.

11

Disassemble brake 1o inspect
brake discs. Check stack-up
height as described in “Motor
Support-Brake Cylinder Service”.



TROUBLE

PROBABLE CAUSE

REMEDY

Oil leaks from vent plug.

1. Same as A2.

2. Motor seal may be defective as a
result of high system back pres-
sure or contaminated oil.

Same as A2.

System back pressure must not
exceed 150 psi. Inspect
hydraulic system for a restriction
in the return line from the control
valve to the reservoir. Be sure
control valve and plumbing is
properly sized to winch motor.

Oil analysis may indicate contam-
ination has worn motor shaft and
seal. Thoroughly flush entire
hydraulic system and install new
filters and oil. Install new motor
seal.

C

The brake will not hold a load with the
control lever in neutral.

1. Excessive system back pressure
acting on the brake release port.

2.  Friction brake will not hold due to
worn or damaged brake discs.

3. Brake clutch is slipping.

The same as Remedy 2 of
Trouble B2.

Same as Remedy 3 of Trouble
AS.

Improper planetary gear oil may
cause the brake clutch to slip.
Drain old gear oil and flush winch
with solvent. Thoroughly drain
solvent and refill winch with rec-
ommended planetary gear oil list-
ed in “Preventive Maintenance”.

Brake clutch may be damaged or
worn. Disassemble and inspect
brake clutch as described in
“Brake Clutch Service”.

D

The winch will not hoist the rated load

1. The winch may be mounted on an
uneven or flexible surface which
causes distortion of the winch
base and binding of the gear
train. Binding in the gear train will
absorb horsepower needed to
hoist the rated load and cause
heat.

2. System relief valve may be set
too low. Relief valve needs
adjustment or repair.

12

Reinforce mounting surface.

If necessary, use shim stock to
level winch. Refer to “Winch
Installation”.

First loosen, then evenly retight-
en all winch mounting bolts to
recommended torque.

Check relief pressure as follows:
A. Install an accurate 0-4000 psi

gauge into the inlet port of the
brake valve.



TROUBLE

PROBABLE CAUSE

REMEDY

TrouBLE “D” CoNTINUED FRoM
Previous PAGE

Be certain hydraulic system tem-
perature is not more than 180
degrees F. Excessive hydraulic
oil temperatures increase mator
internal leakage and reduce
motor performance.

Winch line pull rating is based on
18t ayer of wire rope.

Rigging and sheaves not operat-
ing efficiently.

B. Apply a stall pull load on the
winch while monitoring pressure.

C. Compare gauge reading to winch
specifications. Adjust relief valve
as required.

NOTE: If pressure does not increase
in proportion to adjustment, relief
valve may be contaminated or
worn out. In either case, the relief
valve may require disassembly or
replacement.

Same as remedies far Trouble D1
& D2.

Same as remedies for Trouble
E2.
Refer to winch performance

charts for additional information.

Perform rigging service as recom-
mended by crane manufacturer.

E
The winch runs hot.

3.

Same as D1.

Be certain that the hydraulic sys-
tem temperature is not more than
180 degrees F. Excessive
hydraulic oil temperatures may
be caused by:

Plugged heat exchanger.

Too low or too high oil level in
hydraulic reservaoir.

Same as D2.

Hydraulic pump not operating effi-
ciently.

Excessively worn or damaged
internal winch parts.
13

Same as remedies for Trouble
D1.

Thoroughly clean exterior and
flush interior.

Fill/drain to proper level.

Same as remedies for Trouble
D2.

Prime mover low on horsepower
or R.P.M. Tune/adjust prime
mover.

Check suction line for damage.

If pump is belt driven, belts are
slipping. Replace/tighten belts.

Pump worn. Replace pump.

Disassemble winch to inspect/replace
worn parts.



TROUBLE

PROBABLE CAUSE

REMEDY

Same as D2.

Hydraulic oil flow to motor may be
too low.

Controls being operated too
quickly.

Same as remedies for Trouble D2.

Same as remedies for Trouble E2.

Conduct operator training as required.

F
Winch “chatters” while raising rated
load.
G

The wire rope does not spool smooth-
ly on the drum.

The winch may be mounted too
close to the main sheave, caus-
ing the fleet angle to be more
than 112 degrees.

The winch may not be mounted
perpendicular to an imaginary
line between the center of the
cable drum and the first sheave.

Could possibly be using the
wrong lay rope. There is a distinct
advantage in applying rope of the
proper direction of lay. When the
load is slacked off, the several
coils on the drum will stay closer
together and maintain an even
layer. If rope of improper lay is
used, the coils will spread apart
each time the load is removed.
Then, when winding is resumed,
the rope has a tendency to criss-
cross and overlap on the drum.
The resutlt is apt to be a flattened
and crushed rope.

The winch may have been over-
loaded, causing permanent set in
the wire rope.

Check mounting distance and
fleet angle. Reposition winch as
required.

Refer to “Winch Installation”.

Consult wire rope manufacturer
for recommendation of wire rope
that best suits your application.

Replace wire rope and conduct
operator/rigger  training as
required.

14



DISASSEMBLY PROCEDURE FOR HOIST

1. Remove the wire rope from the hoist drum and align
the drain plug in the drum with the hole in the support
end plate before removing the hoses and mounting
bolts. After the hoist is removed from its mounting,
clean the outside surfaces.

4. Begin the disassembly by standing the hoist on the
end opposite the motor. Tag and remove the hydraulic
hoses that connect the brake valve and the motor
(manifold in the case of a two-speed motor) to the
brake release port.

2. To drain the oil, screw a short piece of 1" pipe into the 5

larger threads of the drain hole. Remove the four (4) capscrews and lockwashers

securing the motor and lift the motor off the hoist.
Remove and discard the O-ring installed on the out-
side of the motor pilot.

| ) /
,. U 0 0 6 B
3. Use a 3/8" drive extension to remove the drain plug

through the pipe. If the drain holes were not aligned
before the hoist was removed from its mounting, the oil
can be drained through the fill/vent plug in the bearing
support by turning the hoist up on the bearing support
end.

6. Remove the sixteen (16) capscrews and lockwashers
(20 in the CH185A and C2H185A madels) from the
two (2) tie plates, and remove the plates.

15
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7. Remove the tee fitting from the brake cylinder nipple. i | &
\ N » 4
N
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T

11. Remove the brake plate spacer and brake and friction
discs.

8. Remove the eight (8) capscrews and lockwashers from
the motor adapter, and remove the motor adapter.
Remove and discard the O-ring that was under the
motor adapter.

12. Remove the brake cylinder assembly, and place it on a
clean, dry surface so as not to damage the splines.
Refer to the section on disassembly of the brake cylin-
der assembly.

9. Remove the brake cylinder nipple, then remove the
motor end plate.

;
il
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10. Remove the brakgclutchﬂassembly from the brake
cylinder. Refer to the section on disassembly of

the brake clutch assembly. 13. Next, remove the primary sun gear.

16



14. Remove the cable drum closure by using two (2) cap-
screws from the motor adapter and a short piece of

chain. Lift the closure out of the drum. Remove and 17. Remove the primary planet carrier assembly. Refer to
discard the O-ring and the seal. Inspect the bearing the section on disassembly of the primary planet carri-
for wear. If replacement is necessary, use a bearing er assembly. :

driver to remove the bearing.

18. Remove the thrust bearing that was under the primary
planet carrier assembly, then remove the output sun
gear.

19. Lift out the ring gear. Inspect the gear for abnormal

16. Remove thrust bearing and two races. wear or pitting.

17



20. Remove the output planet carrier assembly. You can
make hooks like the ones shown to make removal
easier. Refer to the section on disassembly of the out-

put planet carrier assembly.

21. Lift the drum off the support end plate.

22. Turn the drum over ahd remove and discard the seal.

18

Inspect the bearing in the end of drum. If replacement
is necessary, use a bearing driver to remove the bear-

ing.

23. Check the bearing support sealing surface for nicks
and burrs. It is not necessary to remove the bearing
support from the support end plate uniess it has been
damaged.



BRAKE CYLINDER SERVICE

= -
CA RO

3. Turn the brake cylinder on end with the large end up.
Remove the spiral retaining ring and lift out the brake
piston plate.

1. Turn the brake cylinder on end with the large end
down. Use the special compression tool or a shop
press to compress the backup plate in order to remove
the retaining ring.

CAUTION: Make certain that the threaded rod of the
compression tool fully engages the lower plate. If a

press is used, be careful not to damage any parts by
applying too much pressure.

Remove the retaining ring with snap ring pliers. Be 4. Turn the brake cylinder over and pull the piston out.
careful to not let the pliers slip out of the retaining ring.

Release the compression tool by holding the threaded Remove and discard the O-rings. Inspect the backup
rod stationary while backing off the nut. rings for nicks or cuts, and replace if necessary. Be

careful not to damage the O-ring groove surfaces.

O
—— O
2. Remove the spring guide. The backup plate, belleville -
springs and spring guide will come out together. 5. Inspect the brake cylinder for nicks and scratches on
Closely inspect the spring guide for damage that might the O-ring sealing area. Check the internal splines for
prevent the springs from moving freely in an axial notches that might prevent the brake discs from sliding
direction. Also inspect the springs for cracks and freely. Be careful not to damage the O-ring sealing

material displacement. Replace any defective parts. surfaces.

19



SECOND GENERATION CH SERIES EXPLODED VIEW AND PARTS KEY

* These items NOT SERVICED SEPARATELY.
Entire brake clutch assembly must be
replaced.

Refer to BRADEN Second Generation CH
Series Material List (Publication 11-18) for part
numbers.



ITEM DESCRIPTION QTy.
2 Brake Cylinder 1
3 Brake Piston 1
4 Brake Piston Plate 1
5 Backup Plate 1
6 Belleville Spring 8
7 Spring Guide 1
8 Retaining Ring 1
9 Snap Ring 1
10 Snap Ring 1
11 O-Ring 1
12 O-Ring 1
13 Backup Ring 1
14 Backup Ring 1
15 Street Elbow - 45° 1
17 Outer Brake Race” 1
18 Inner Brake Race” 1
19 Snap Ring 2
20 Sprag Bearing Retainer 2
21 Sprag Clutch* 1
24 Sprag Bearing 1
26 Primary Planet Carrier 1
27 Primary Planet Gear 3
28 Primary Planet Gear Shaft 3
29 Thrust Washer 6
29 Thrust Washer 6
30 Roller Bearing 3
31 Spirol Pin 3
32 Thrust Washer 1
34 Output Planet Carrier 1
35 Output Planet Gear 3
36 Output Planet Gear Shaft 3
37 Thrust Washer 6
38 Roller Bearing 6
39 Spirol Pin 3
40 Support End Plate 1
41 Bearing Support 1
42 Capscrew 8

Single Speed Motor
(-1 option)
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ITEM DESCRIPTION QTy.
43 Lockwasher 36
44 Reducer Bushing 1
45 Relief Valve 1
46 Sight Glass 1
46 Pipe Plug 1
48 Motor End Plate 1
49 Motor Adapter 1
50 O-Ring 1
51 Capscrew 8
53 Ring Gear 1
54 Ring Gear Adapter 1
55 Primary Sun Gear 1
56 Cable Drum Closure 1
57 Output Sun Gear 1
58 Thrust Washer 1
59 Cable Drum 1
60 Capscrew 16
61 Tie Plate 2
62 Bearing Spacer 3
64 Ball Bearing 1
65 Ball Bearing 1
66 Brake Disc 10
67 Friction Disc 9
68 O-Ring 1
69 Oil Seal 1
70 Oil Seal 1
71 Cable Anchor Wedge 1
72 Plug 1
73 Brake Plate Spacer 1
74 Retaining Ring 1
76 Pipe Nipple 1
100 Bearing Race (.092" thick) 1
101 Thrust Bearing 1
102 Bearing Race (.063" thick) 1
122 Hydraulic Motor 1
123 Brake Valve 1
124 O-Ring 1
125 O-Ring 1
126 Capscrew 4
127 Elbow Fitting (90°) 1
128 Hose Assembly 1
129 Fiting 1
130 Elbow Fitting (90°) 1
131 Hose Assembly 1
132 Tee Fitting 1
133 Needle Valve 1

133a Elbow Fitting (90°) 1
134 Fitting 1
135 Hose Assembly 1
135 Tee Fitling 1
136 Tee Fitting 1
137 Plug 1
139 Elbow Fitting (90°) 1
140 Warning Tag 1
142 Lockwasher 4
143 Capscrew 4




BRAKE CYLINDER ASSEMBLY

1. Lubricate O-rings and backup rings with oil and install
them on the brake piston. The concave surface of the
backdrop ring must be next to the O-ring. Let the
assembly set for 10 minutes in order for the O-rings
and backup rings to return to their ariginal shape.

2. Here are the backup rings and O-rings installed cor-
rectly. The backup rings must be to the outside of the
O-rings.

3. Lubricate the outside of the piston with oil or grease.

4, With the brake cylinder resting on its large end, insert
the piston into the brake cylinder. Be careful not to cut
the O-rings or backup rings.

22

Install the eight (8) belleville springs over the spring

guide. The first one should rest against the snap ring

on the spring guide, with the concave side facing the
snap ring. The second spring should be installed with
its convex side facing the snap ring. Alternate the
remaining six (6) springs until all eight (8) are in place.

Next, place the backup plate over the spring guide so
that it rests on the top spring. Then, insert the spring

guide, springs and backup plate into the brake cylin-

der.
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7. Use a press or the special compression tool to com-
press the springs. Make certain the threaded portion
of the compression tool fully engages the lower plate.
Install the retaining ring using snap ring pliers. Be
careful to not let the pliers slip out of the retaining ring.

After making certain the retaining ring is in place,
release the compression tool slowly, holding the
threaded portion of the tool stationary, while backing
off the nut.

8. Turn the assembly over and place the brake piston
plate over the brake piston. Install the spiral retaining
ring in the groove in the brake piston.

23

Now pressure check the brake cylinder assembly with
the hand pump connected to the 1/8" NPTF elbow in
the top of the assembly.

Apply 1000 psi and let the unit set for 5 minutes. If the
gauge does not register a pressure drop, it means you
have installed the O-rings and backup rings correctly.



OUTPUT PLANET CARRIER SERVICE 3. To disassemble the primary planet carrier assembly,

the steps are the same as for the output planet carrier
assembly, except there is only one bearing for each
gear. Also, the primary carrier has a thrust washer
inside that can be removed after the planet gears are
removed.

4. If the rollers show any sign of spalling, corrosion, dis-
coloration, material displacement or abnormal wear,
the bearing should be replaced. Likewise, the cage
should be inspected for unusual wear or deformation,
particularly the cage bars. If there is any damage that
will impair the cage’s ability to separate, retain and
guide the rollers properly, the bearing shouid be
replaced. The thrust washer contact areas should be
free from any surface irregularities that cause exces-
sive abrasion or friction. The gears should be inspect-
ed for abnormal wear or pitting. Replace if necessary.

1. Drive the three (3) spiral pins into the center of the
planet gear shafts.

@
4: 4 N

2. Remove one (1) planet gear shaft, two (2) thrust wash-

ers, two (2) roller bearings and one (1) planet gear 5. Use a punch to drive the spiral pins out of the planet
from each of three (3) locations in the carrier. The gear shafts. The same surface and material condi-
CH150A, C2H150A, CH175A and C2H175A also have tions that are detrimental to the life of the bearings and
a bearing spacer between each pair of bearings that thrust washers also apply to the contact areas on the
has to be removed. shafts and carrier.
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OUTPUT PLANET CARRIER ASSEMBLY

1. Insert two bearings into a gear (when assembling the
output planet carrier assembly for a CH150A,
C2H150A, CH175A or C2H175A, install a bearing

spacer between the two bearings). Place a thrust 3. Drive a spiral pin into place. Note that it is slightly
washer on each side of the gear and install it in a car- recessed in the carrier when it is in the proper paosition.
rier opening. Slide a shaft through the carrier, thrust Use a center punch to dent the carrier next to the hole
washers, bearings and gear. as shown. This will distort the hole so the pin will not

work itself out. Repeat these steps for each of the
three planet gears.

2. Align the hole in the carrier and shaft so a spiral pin
can be installed. Always use a new 3/16" x %" spiral
pins when assembling these carriers. Use spiral pins,

because they are much stronger than roll pins. 4. This is how the output planet carrier should look after

you assemble it.

To assemble the primary planet carrier assembly, the
steps are the same as for the output planet carrier
assembly, except there is only one bearing for each
gear. Also, the thrust washer must be installed inside
the carrier on the hub end before the planet gears are
installed.

25



CLEAN AND INSPECT

Thoroughly clean all of the parts in a good grade of
cleaning solvent; one that is not flammable, not toxic
and will not cause skin rashes. If necessary, use rub-
ber gloves.

inspect all parts for wear, nicks, scratches and dam-
age that would render them unusable. If a part is
questionable, it is better to replace it rather than take a
chance on premature failure when the hoist is placed
back in service.

Always replace O-rings, seals and spiral pins.
Sometimes it is permissible to reuse bearings and
bushings . . . it depends on how much use they have
had.

At regular service intervals, the cage and roller bearing
assemblies and thrust washers in the planet carrier
assemblies should be inspected to insure beyond any
doubt that they will function properly when re-instalied.

The rollers should not exhibit any surface irregularities.
If the rollers show any sign of spalling, corrosion, dis-
coloration, material displacement or abnormal wear,
the bearings should be replaced. Likewise, the cage
should be inspected for unusual wear or deformation,
particularly the cage bars. If there is any damage that
will impair the cage’'s ability to separate, retain and
guide the rollers properly, the bearing should be
replaced.

26

The thrust washer contact areas should be free from
any surface irregularity that causes excessive abrasion
or friction.

Finally, the shafts and carrier should be checked
where there is roller or thrust washer contact. The
same surface and material conditions that are detri-
mental to the life of the bearing and thrust washer also
apply to the contact areas on the shaft and carrier.

if the hoist was disassembled only to replace damaged
seals after a short period of service, it is not necessary
to replace the bearings. Experience and common
sense, along with a good inspection, will determine if
they can be used again.

Always coat O-rings, bearings, bushings and the rub-
ber paris of seals with oil or grease during assembly.

Use a sealing compound on the outside diameter of
seals and a light coat of thread sealing compound or
sealing tape on pipe fittings and plugs. Be careful not
to get this compound or tape inside parts and pas-
sages which conduct oil.



BRAKE CLUTCH SERVICE
DISASSEMBLY

1.

Remove the snap ring and sprag bushing retainer from
one end only.

Pull the inner race out. Examine the race for scoring,
wear or indentations caused by the sprag cams. If the
inner race is not completely smooth, the entire brake
clutch assembly must be replaced.

Use a screwdriver and mallet to remove the sprag
bushing from one end of the outer race. There are four
special cut-outs in the bushing for this purpose. Be
careful not to damage the bushing inside surface. If a
bushing’s inside surface is damaged or shows wear,
replace it.

4. Next, slide the sprag clutch out, inspect the sprag

clutch closely for abnormal wear, cracks, pitting or cor-
rosion. Check small clips for breakage or bright spots;
the signs of excessive wear. Unless the outer race or
remaining sprag bushing is damaged or shows exces-
sive wear, there is no need for further disassembly. If
disassembly is necessary, remove the bushing accord-
ing to the procedure covered in Step No. three (3). All
brake clutch assembly parts should be thoroughly
cleaned and inspected before assembly.

 AWARNING A

The polished surfaces of the races and sprag cams
must be perfectly smooth to insure positive engage-
ment of the clutch. The slightest defect may reduce
brake clutch effectiveness, which could result in prop-
erty damage, severe personal injury or death. ltis
generally recommended to replace the entire brake
clutch assembly if any component is defective.

ASSEMBLY

TG

Press a sprag bushing into the outer race, using a
mechanical or hydraulic press. A flat plate of approxi-
mately the same diameter as the bushing flange out-
side diameter should be placed between the press and
bushing during assembly to protect the bushing. Be
certain the bushing flange is against the shoulder in
the outer race.



6. Turn the assembly over with the snap ring down.
Install the second retainer and snap ring. Make cer-

2. Turn the assembly over and install the sprag clutch in tain the snap ring is seated in the groove properly.
the bore of the outer race.

3. Press the remaining bushing into the race. Again,
make sure the bushing is against the shoulder.

4. Next, install a sprag bushing retainer, then a snap ring
on the inner race. Be sure the snap ring is seated in
the snap ring groove.

Be certain the snap ring is seated in the groove in the
splined bore of the inner race. This snap ring will
keep the brake clutch assembly correctly positioned in
the center of the friction brake pack. Binding of the

5. Slide the inner race through the bushings and sprag brake or brake failure may occur if this snap ring is
clutch (the race will have to be rotated in the free- omitted.

wheeling direction to start it through the sprag clutch).
If the inner race will not go through the bushings, the
bushings have probably been damaged and should be
replaced.
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HOIST ASSEMBLY

3. Turn the drum over, and set it down on the bearing
support. Be careful not to damage the seal when low-

. . ering the drum onto the bearing suppaort.
1. Clean all parts before reassembling. The first step is

to lay the support end plate down with the bearing
support up. Lubricate the sealing and bearing lands
on the bearing support.

NOTE: If the bearing support was removed from the
end plate, reinstall it with eight (8) capscrews and lock-
washers, making certain two (2) large holes in the end
plate line up with the cutouts in the bearing support.

4. Lower the output planet carrier assembly into the
drum, making certain that the teeth on the carrier
mesh with the teeth in the drum.

2. Install a new bearing in the drum if replacement is nec- = \

essary, making certain to press it against the shoulder =

in the bottom of the bearing bore. Coat the outside W "Il" o
diameter of the new seal with a good grade of sealant. l“ll l ”l“l'l
Turn the spring side of the seal next to the bearing, e T

and press the seal into the seal bore, leaving it flush ( Jllilmmlmi[
with the surface shown. ‘
‘ “ O ‘4 VT @
o)

5. Install the ring gear. The ring gear teeth must mesh
with the output planet gears.
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9. Install the ring gear adapter, hub end up, meshing the
6. Install the output sun gear and the thrust washer. . ‘
. adapter with the ring gear.
Center the thrust washer on the output carrier so the

primary carrier pilot can be installed in it.

ment is necessary, making certain to press it against
the shoulder in the bottom of the bearing bore. Coat
the outside diameter of the new seal with a good

7. Install the primary planet carrier assembly in the ring grade of sealant. Turn the spring side of the seal
gear, meshing the planet gears with the ring gear. The toward the bearing, and press the seal into the seal
hub goes down, engaging the output sun gear. Be bore, leaving it flush with the surface shown. Lubricate
sure the pilot enters the thrust washer. the new O-ring and install it on the drum closure.

Lubricate the large diameter on the closure and install
the closure in the drum.

8. Install thrust bearing and two race as shown. The
thinner thrust race (.063 thick) goes next to the planet
carrier and the thicker thrust race (.092 thick) goes
next to the ring gear adapter. The needle thrust bear-
ing of course goes between the two races. Not all
units have this design revision using the thrust washer 11 Install the primary sun gear, meshing its teeth with the
(see Parts Breakdown for details). primary planet gears.
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15. Install the brake discs. Start with a brake disc and end
with a brake disc. Alternate brake and friction discs
until there are nine (9) of the friction discs and ten (10)

12. Install the brake cylinder assembly over the primary of the brake discs.
sun gear, making certain the brake cylinder engages
the ring gear adapter teeth.

16. Install the brake plate spacer on top of the brake discs.

13. Install the brake clutch assembly aver the primary sun
gear. When installed correctly, the outer race should
turn freely in the same direction as the drum turns to
spool wire rope out. For most Braden assemblies, this
will be clockwise as viewed from the mator end.
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17. Measure the brake stack-up as shown. The measure-
ment should be a minimum of 3/16” from the top of the
brake plate spacer to the top of the brake cylinder. If

14, Before installing the brake discs and friction discs, the measurement is less than 3/16”, remove the brake
check their condition. Both kinds of discs should be plate spacer and add a brake disc to the top of the
flat and their teeth should not be pointed. The friction brake package. Replace the brake plate spacer and
discs should have groove in the friction material. repeat procedure. Do not exceed an overall height of
Replace discs, if necessary. "
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21. Install the tie plates next. Position the plates so that
the curved part is toward the top of the hoist and curv-
ing away from the drum. Install the sixteen (16) cap-
screws and lockwashers (twenty for CH185A and
C2H185A).

19. Lubricate the o-ring and install it on the outside of the
brake cylinder. Push it down until it's resting against
the motor end plate.

22. Install the tee and hydraulic hoses at this time. Use a
good grade of thread sealant, being careful not to get
it in the hydraulic lines, as it could block an orifice in
the brake valve. The long hose should point to the
right as viewed from the motor end.

20. Install the motor adapter with eight (8) special 23. Lubricate and install a new O-ring around the pilot on
BRADEN capscrews and iockwashers. the motor.
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24. Engage the motor shaft in the brake clutch assembly 26. After the hoist assembly is complete, check all cap-
inner race, and lower the motor into place. install four screws and fittings to make certain tﬁey have been

(4) capscrews and lockwashers tightened correctly. Refill the hoist with the recom-
mended oil listed under maintenance suggestions.

25. Install the hydraulic hoses as shown, then tighten.
Continued on illustration no.26.
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REVERSING DIRECTION OF DRUM ROTATION

This procedure applies in general terms to standard hoists with Commercial Intertech gear
motors. For information concerning hoists with other types of motors, consult the BRADEN
Service Department at the phone number listed in the FOREWORD section of this manual.

—NMotor Case Drain Motor Case Drain

Lowering \ Lowering
Port D Port

Drn
Hydrauli l a
“A” Brake yarauic .
gy Brake Hydraulic
Valve Motor M B i
Br
M = Manifold Block

Hoisting Hoisting

Port Port

| I
Brake Release Circuit Brake Release Circuit

In order to change the direction of drum rotation, 2 things must be changed on the hoist. First, the motor must be made
to rotate in the opposite direction. This is done by exchanging positions of the brake valve and manifold block on the
motor. Secondly, the brake clutch assembly must be made effective for the opposite driection of rotation. This is done
by reversing the brake clutch.

Figures “A” and “B” above show typical motor installations. Note that the only difference between the two drawings is
the motor is rotated 1800 (the “belly” of the motor moves to the opposite side). If the motor shaft in figure “A” rotates
clockwise when the hoisting port is pressurized, the mator shaft in figure “B" will rotate counterclockwise.

1. Stand the hoist up on the motor support with the motor
up and secure in this position. Remove the four cap-
screws securing the brake valve to the motor.
Remaove the four capscrews securing the manifoid
block to the motor. Disconnect the motor case drain
hose at the motor. NOTE: Some installations have the
brake release hose connected directly to the motor,
instead of to the manifold block as shown above. In
these cases, disconnect the brake release hose from
the motor.

2. Before removing the motor, it is a good idea to mark
the position of the motor in relation to the hoist, since
it will be rotatled 180° when re-installed. Remove the
capscrews securing the motor to the hoist and care-
fully remove the motor.

3. Remove the brake clutch assembly from the hoist.
Carefully inspect the splines on both ends of the inner
race.

a. If they are the same, the entire brake clutch
assembly can be turned over and re-installed in the
hoist. Before instaliing the brake cluich, be sure
the inner race turns free in the same direction the
drum will turn to haul-in wire rope. An easy way to
check the rotation is to hold the outer race inone hand 5 pyil the inner race out. Examine the race for scoring,

and rotate the inner race. Proceed to step 8. wear or indentations caused by the sprag cams. If the
b. Ifthe splines in each end of the inner race are not inner race is not completely smooth, the entire brake
the same, proceed fo step 4. clutch assembly must be replaced.
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. Turn the sprag assembly around and slide the inner

race (with 1 snap ring and bushing retainer) through
the bushing and sprag ciutch (the race will have to be
ratated in the free-wheeling direction to start it through
the sprag clutch). Install the remaining bushing retain-
er and snap ring. Make sure the snap ring is properly
seated in the groove.

Install the brake clutch assembly into the hoist.
Before installing the brake clutch, be sure the
inner race turns free in the same direction the
drum will turn to haul-in wire rope. An easy way {0
check the rotation is to hold the outer race in one hand
and rotate the inner race.

Install a new O-ring on the motor pilot. Rotate the
motor 1800 from its original position and install it onto
the hoist. Install and tighten motor capscrews to rec-
ommended torque.

Install new O-rings in the brake valve and manifold
block. Attach the brake valve and manifold block to
the motor using the original capscrews and tighten to
recommended torque.

10.Connect the motor case drain hose to the motor case

11.

drain port. NOTE: On two speed motors, the case
drain and shift drain ports should be connnected
directly to tank. DO NOT use the drain connection on
the brake valve. Se “TWO SPEED MOTOR CASE
DRAIN PLUMBING” for additional information.

If your hoist had the brake release hose connected
directly to the motor, the original motor port must be
plugged and the hose connected to the motor pres-
sure port near the manifold block (lowering port).

12.0perate the winch slowly in both directions and check

for oil leaks and/or unusual sounds. The hoist should
operate smoothly in both directions. Refer to “WIRE
ROPE INSTALLATION” and properly install wire rope
onto the winch drum.

13.Before returning the hoist to full service, a light load

should be lifted and held a few feet off the ground to
be sure the static brake is functioning properly. The
winch should also be able to slowly lower the load in a
conirolled manner. if the winch does not perform
either of these functions, refer to “TROUBLE SHOOT-
ING” FOR ADDITIONAL INFORMATION.
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BRAKE VALVE SERVICE

Standard Braden second generation CH series hoists are
supplied with one of two types of brake valves. Both are
reliable hydraulic valves with internal componentsmanu-
factured to close tolerances. Due to these close toler-
ances, several individual parts are not available as
replacement parts and are noted in the following parts
lists as NSS (Not Serviced Separately).

Before disassembling the brake valve, be sure you have
conducted all applicable trouble shooting operations and
are certain the brake valve is causing the malfuntion.

Thoroughly clean the outside surfaces of the valve and
work in a clean dust-free area, as cleanliness is of utmost
importance when servicing hydraulic components.

1 1/4 INCH BRAKE VALVE
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ITEM | DESCRIPTION QTYy.
1 Valve Housing (NSS) 1
2 Check Valve Retainer (NSS) 1
3 Spring Retainer (NSS) 1
4 Plug (NSS) 1
5 Spool (NSS) 1
6 Damper Piston (NSS) 1
7 O-Ring 1
8 Check Valve Poppet (NSS) 1
9 Pilot Orifice 1
10 Check Valve Spring 1
11 Spool Spring 1
12 O-Ring 2
13 O-Ring 1
14 0O-Ring 1
15 Back-up Ring 1
16 Back-up Ring 1
17 Check Ball (1/4 in.) 1
18 Check Ball Spring 1
19 Elbow Fitting 1
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1 1/2 INCH BRAKE VALVE

ITEM DESCRIPTION QTy.
1 Valve Housing {NSS) 1
2 Check Valve Retainer (NSS) 1
3 Spring Retainer (NSS) 1
4 Piug (NSS) 1
5 Spool (NSS) 1
6 Damper Piston (NSS) 1
7 Damper Piston Extension 1
8 Check Valve Poppet (NSS) 1
10 Reducer 1
11 Check Ball 1
12 Check Valve Spring 1
13 Main Piston Spring 1
14 O-Ring 1
15 Back-up Ring 1
16 O-Ring 1
17 Back-up Ring 1
18 O-Ring 1
19 Pipe Plug 1
20 Check Spring 1
21 Shim as req'd
22 Spring Seat V 1

1 1/2 inch brake valves built after mid-March 1897 contain
a spring seat (item 22) between the spool spring and the
spool. This provides a slightly larger, more uniform area
for the spring to seat against the spool. The result is
increased spring service life and improved repeatability of
pressure/flow modulation over the full compression range
of the spring.



The spring retainer has been modified to allow for the
additional thickness of the spring seat and a groove
machined into the hex end cap serves as a visual indica-

~tion that the valve contains the new spring seat. The

' spring seat improvement may be added to earlier brake
valves by installing kit, Part Number 62805. Items 3, 7,
13, 14 and 22 are included in the kit. We recommend that
this kit be installed whenever the brake valve is remaved
for inspection or service.

it is always a good practice to check the initial opening or
“cracking” pressure of the brake valve whenever the hoist
is serviced or inspected. Refer to Braden Service Bulletin
527 for complete brake valve test and adjustment proce-
dures.

DISASSEMBLY

1. On the 1 1/4 inch valve only, remove the pilot orifice
from the brake release (BR) port using a 5/32 inch
Allen wrench

\/
11/4 in. valve o

11/2 in. valve

o M

2. Remove the fitting, motor drain check ball and spring.
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1 1/4 in. valve

1 1/2 in. valve

3. Remove the spool spring retainer and spool spring.
Remove the spool plug and carefully remove the spool
assembly. Remove the damper piston from the spool.
The piston will come out of the spool slowly, because
of a partial vacuum formed between the two. Use
extreme care to avoid damaging the polished surfaces
of either piece.

1 1/4 in. valve

1 1/2 in. valve

(= |
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4. Remove the check valve spring retainer, spring and
check valve poppet.



CLEAN AND INSPECT

1.

Discard all O-rings and back-up rings. Clean all parts
in solvent and blow dry. Inspect polished surfaces of
spool and damper piston for damage that may cause
binding or leakage. Inspect spool bore in valve hous-
ing for damage or scoring. Inspect check valve seat in
valve housing and check valve poppet. If the spools,
bores or valves are damaged, the entire brake valve
must be replaced. Check the free length of main pis-
ton spring. For the 1 1/4 inch valve, replace if less
than 1 15/16 in. (49.2 mm) long. For the 1 1/2 inch
valve, replace if less than 3 7/16 in. (87.3 mm) long.
Check the free length of the check valve spring.
Replace if less than 1 1/2 in. (38.1 mm) long.

1 1/4 in. valve
o

1 1/2 in. valve

Inspect the 0.020 inch (0.5 mm) orifice in the end of
the spool to be certain it is open. On the 1 1/4 in.
valve, also inspect the pilot orifice to be certain it is
open.

ASSEMBLY

1.

1 1/2 in. valve

BACK-UP RING _ﬁmj

Install new O-rings and back-up rings on the spool and
damper pistons as shown. it is important that each
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2.

R

back-up ring is on the correct side of its O-ring. Take
care not to cut the O-rings during assembly. Let the
spool and piston set for ten (10) minutes before
installing them into the brake valve housing. This will
allow the O-rings to return to their original size after
being stretched.

Install new O-rings on the plug and spool retainers.

1 1/4 in. valve

1 1/2 in. valve

Lubricate the spool and damper piston O-rings with
hydraulic oil. Carefully install the damper piston into
the spool. Carefully install the spool into the valve
housing. On either valve, always install the spool into
the valve body from the plug end, so the O-ring enters
the bore first. Onthe 1 1/4 inch valve, install the spool
spring and spring retainer. On the 1 1/2 inch valve,
install the spring seat, spool spring, damper piston
extension and spring retainer.

Install the check valve poppet, spring and check valve
retainer.

Install the motor drain check ball, spring and fitting.

On the 1 1/4 inch valve only, install the pilot orifice into
the “BR” port of the valve housing.

The brake valve is now completely assembled and
ready to be installed on the winch motor.



METRIC CONVERSION TABLE

English to Metric Metric to English
LINEAR
inches (in.) X 254 = millimeters (mm) millimeters (mm) X 0.3937 = inches (in.)
feet (f1.) X 0.3048 = meters (m) meters (m) X 3.281 = feet (ft.)
miles (mi.) X 1.6093 = kilometers (km) kilometers (km) X 0.6214 = miles (mi.)
AREA
inches® (sq.in.) X 645.15 = millimeters? (mm?) millimeters® (mm?) X 0.000155 = inches® (sq.in.)
feet® (sq.ft.) X 0.0929 = meters® (M) meters? (m?) X 10.764 = feet®(sq.ft)
VOLUME
inches® (cu.in.) X 0.01639 =liters () liters (1) X 61.024 = inches® (cu.in.)
quarts (gts.) X 0.94635 = liters (I) liters (1) X 1.05667 = quarts (qgis.)
gallons (gal.) X 3.7854  =liters (I) liters (1) X 0.2642 = gallon (gal)
inches® (cu.in.) X 16.39 = centimeters’ (cc) centimeters3 (cc) X 0.06102 = inches’ (cu.in.)
feet’ (cu.ft.) X 28.317  =liters (I) liters (1) X 0.03531 = feet’ (cu.ft.)
feet’ (cu.ft.) X 0.02832 = meters’ (m? meters3 (m3) X 35315 = feet® (cu.ft)
fluid ounce (fl.oz.) X 29.57 = millileters (ml) milliliters (ml) X 0.03381 = fluid ounce (fl.oz.)
MASS
ounces (0z.) X 28.35 = grams (g) grams (g) X 0.03527 = ounces (0z.)
pounds (Ibs.) X 0.4536 = kilograms (kg) kilograms (kg) X 22046 = pounds (lbs.)
tons (2000 lbs.) X 907.18 = kilograms (kg) kilograms (kg) X 0.001102 = tons (2000 Ibs.)
tons (2000 Ibs.) X 0.90718 = metric tons (1) metric tons (1) X 1.1023 = tons (2000 Ibs.)
tons (long) (2240 Ibs.) X 1013.05 = kilograms (kg) kilograms (kg) X 0.000984 = tons (long) (2240 Ibs.)
PRESSURE
inches Hg (60°F) X 3800 = kilopascals (kPa) kilopascals (kPa) X 0.2961 = inches Hg (60°F)
pounds/sq.in. (PSI) X 6.895 = kilopascals (kPa) kilopascals (kPa) X 0.145 = pounds/sq.in. (PSI)
pounds/sq.in. (PSI) X 0.0703 = kilograms/sg.cm. (kg/cm?) kilograms/sq.cm. (kg/cm2) X 14.22 = pounds/sq.in. (PSI)
pounds/sq.in. (PSI) X 0.069 = bars bars X 145 = pounds/sq.in. (PSI)
inches H,O (B0°F) X 0.2488 = kilopascals (kPa) kilopascals (kPa) X 4.0193  =inches H,O (60°F)
bars X 100 = kilopascals (kPa) kilopascals (kPa) X 0.01 = bars
POWER
horsepower (hp) X 0.746 = kilowatts (kW) kilowatts (kW) X 1.34 = horsepower (hp)
ft.-lbs./min. X 0.0226 = watts (W) watts (W) X 44.25 = ft.-Ibs./min.
TORQUE
pound-inches (in.-lbs.) X 0.11298 = newton-meters (N-m) newton-meters (N-m) X 8.851 = pound-inches (in.Ibs.)
pound-feet (ft.-Ibs.) X 1.3558 = newton-meters (N-m) newton-meters (N-m) X 0.7376 = pound-feet (ft.-Ibs.)
pound-feet (f.-bs.) X 1383 = kilograms/meter (kg-m) kilogram/meter (kg-m) X 7.233 = pound-feet (ft.-Ibs.)
VELOCITY
miles/hour (m/h) X 0.11298 = kilometers/hour (km/hr) kilometers/hour (km/hr) X 0.6214 = miles/hour (m/h)
feet/second (ft./sec.) X 0.3048 = meter/second (m/s) meters/second (m/s) X 3.281 = feet/second (ft./sec.)
feet/minute (ft./min.) X 0.3048 = meter/minute (m/min) meters/minute (m/min) X 3.281 = feet/minute (ft./min.)
TEMPERATURE
"Celsius = 0.556 (°F - 32) “Fahrenheit = (1.8°C) + 32
COMMON METRIC PREFIXES
mega (M) = 1,000,000 or 106 deci (d) = 0.1o0r10"'
kilo (k) = 1,000 or 10° centi (c) = 0.01 or 10?
hecto (h) = 100 or 10° milli (m) = 0.001 or10"
deka (da) = 100r 10 micro (m = 0.000.001 or 10°
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FOREWORD

Read and understand this entire manual before operating or servicing your BRADEN/GEARMATIC winch. Retain
this manual for future reference.

The minimum service intervals specified are for operating hours of the prime move.

This manual contains instructions which provide installation, preventive maintenance and service information for
the Model BG8 series winch. It is suggested that before doing any work on these units, all assembly and disassembly
instructions should be read and understood.

Some illustrations in this manual may show details or attachments which may be different from your winch. Also,
Some components may be removed for illustrative purposes.

Continuing product improvement may cause changes in your winch which may not be included in this manual.
When a question arises regarding your winch or this manual, contact your nearest BRADEN/GEARMATIC dealer
or the factory Service Department at 1-918-251-8511, Monday - Friday, 8:00 a.m. to 4:30 p.m. CST, or by FAX at
1-918-258-4822. Provide the complete winch model and serial number when making inquiries. The model and serial
numbers are stamped into the base, to the left of the hydraulic motor.

PARTS AND SERVICE

BRADEN/GEARMATIC provides parts and service through a network of authorized dealers. Parts and service are
not available directly from the factory. For the name of your nearest dealer, consult your local phone directory or
call us at the phone number shown above.

EXPLANATON OF MODEL NUMBER
BG 8 A 34 039 - 01 - 1
T T T T |

BRADEN MAX DESIGN GEAR MOTOR DRUM PERSONNEL
GEARMATIC RATING MODEL RATIO SIZE SIZE HANDLING

BG DESIGNATES BRADEN GEARMATIC
8 DESIGNATES 8000 LB. FIRST LAYER LINE PULL
A DESIGNATES THE MODEL SERIES RELATING TO DESIGN CHANGES
34 DESIGNATES TOTAL GEAR REDUCTION L
(23 = 23.06:1, 34 = 34.2:1; 59 = 59.06:1; 69/23 {55301 o )
039  DESIGNATES HYDRAULIC MOTOR DISPLACEMENT IN CU IN/REV
(DECIMAL POINT ELIMINATED (039 = 39 CU IN/REV)
01 DESIGNATES THE DRUM
-1 PROVIDES MEANS OF TESTING BRAKE PER AP 2C RECOMMENDATIONS

Refer to BG8A Material List (PB-221) for BRADEN/GEARMATIC part numbers.

Refer to GH7 H.S.R. Service Manual (PG-113) and BG8A Material List (PB-221) for high speed reverse (69/23)
winches.

-1-
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Safety and informational callouts used in this manual include:

This emblem is used to warn against hazards and This emblem is used to warn against potential or un-

unsafe practice which COULD result in severe per- safe practices which COULD result in personal injury,

sonal injury or death if proper procedures are not and product or property damage if proper procedures
followed. are not followed.




GENERAL SAFETY RECOMMENDATIONS

Safety for operators and ground personnel is of prime
concern. Always take the necessary precautions to
ensure safety to others as well as yourself. To ensure
safety, the prime mover and winch must be operated
with care and concern by the operator for the equip-
ment, and a thorough knowledge of the machine’s per-
formance capabilities. The following recommendations
are offered as a general safety guide. Local rules and
regulations will also apply.

A WARNING

Failure to obey the following safety recommendations
may result in property damage, injury or death.

1. Read all warning tag information and become
familiar with all controls before operating winch.

2. Never attempt to clean, oil or perform any mainte-
nance on a machine with the engine running,
unless instructed to do so in the service manual.

3. Never operate winch controls unless you are prop-
erly seated at the operators station on the prime
mover and you are sure personnel are clear of the
work area.

4. Assure that personnel who are responsible for hand
signals are clearly visible and that the signals to
be used are thoroughly understood by everyone.

5. Ground personnel should stay in view of the prime
mover operator and clear of winch drum. Do not
allow ground personnel near winch line under ten-
sion. A safe distance of at least 1-1/2 times the
length of the cable in use should be maintained.
Never allow anyone to stand under a suspended
load.

6. On machines having hydraulically, mechanicaly
and/or cable controlled equipment, be certain
the equipment is either lowered to the ground or
blocked securely before servicing, adjusting and/or
repairing the winch. Always apply the prime mover
parking brakes and lower equipment before dis-
mounting the prime mover.

7. Inspect rigging, winch and hydraulic hoses at the
beginning of each work shift. Defects should be
corrected immediately.

8. Keep equipment in good operating condition. Per-
form scheduled servicing and adjustments listed
in the “Preventive Maintenance’ section of this
manual.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22,

. An equipment warm-up procedure is recommended

for all start-ups and is essential at ambient temper-
atures below +40°F (4°C). Refer to “Warm-Up
Procedure” listed in the ‘‘Preventive Maintenance’
section of this manual.

Be sure of equipment stability before operating
winch.

The winches described herein are neither designed
nor intended for use or application to equipment
used in the lifting or moving of persons.

Do not exceed the maximum pressure or flow
stated in the winch specifications.

Operate winch line speeds to match job conditions.
Avoid sudden ‘‘shock’ loads or attempting to
“jerk” load free. This type of operation may cause
heavy loads in excess of rated capacity, which may
result in failure of cable and winch.

Leather gloves should be used when handling
winch cable.

Never attempt to handle winch cable when the
hook end is not free. Keep all parts of body and
clothing clear of cable rollers, cable entry area of
fairleads and winch drum.

When winding winch cable on the winch drum,
never attempt to maintain tension by allowing winch
cable to slip through hands. Always use ‘‘hand-
over-hand’’ technique.

Install guarding to prevent personnel from getting
any part of body or clothing caught at a point where
the cable is wrapped onto the drum or drawn
through fairlead guide rollers.

Do not weld on any part of the winch.

Do not use knots to secure or attach winch cable.
Use correct size cable anchor for cable and pocket
in winch drum.

Use recommended hydraulic oil and gear lubricant.

Keep hydraulic system clean and free from con-
tamination at all times.

The BRADEN/GEARMATIC wire rope anchors are
capable of supporting the rated load when installed
properly. For additional safety, ALWAYS maintain
a minimum of five (5) wraps of wire rope on the
drum.



THEORY OF OPERATION

DESCRIPTION OF WINCH

The winch has three basic assembilies:

1. Hydraulic motor assembly and brake valve
2. Cable drum assembly

3. Brake cylinder and motor adapter

The hydraulic motor is bolted to the motor adapter which
in turn is bolted to the brake cylinder and the winch
base. The cable drum assembly is supported by anti-
friction bearings which are located by the brake housing
at one end and the bearing support at the other end.
The ring gear for both planetary sets is machined on
the inside surface of the cable drum.

PLANETARY GEAR TRAIN

HOISTING

-

= , ®

Figure 1

The hydraulic motor shaft is directly coupled to the inner
brake hub which is connected to the input shaft which
acts as the sun gear for the primary planetary set. When
driven by the input shaft, the primary planet gears walk
around the ring gear machined in the cable drum and
drive the primary planet carrier.

The primary planet carrier drives the output sun gear
which drives the output planet gears. The output planet
carrier is splined to the bearing support and cannot
rotate. As the output planet gears are driven by the out-
put sun gear, they drive the ring gear/cable drum.

DUAL BRAKE SYSTEM

The dual brake system consists of a dynamic brake and
a static brake.

The dynamic brake system has two basic components.
1. Brake valve assembly

2. Hydraulic motor

The brake valve is basically a counterbalance valve. The
counterbalance valve is mounted to the hoist port of
the motor on units with 020, 029 and 039 motors. Units
with the 071 motor use a counterbalance valve cartridge
in the brake valve block which is bolted to the motor.
The operational theory of both systems is the same. A
check valve allows free flow of oil to the motor in the
haul-in direction and a pilot operated, spring-loaded
spool valve blocks the flow of oil out of the motor when
the control valve is placed in neutral. When the control
valve is placed in the pay-out position, the spool valve
remains closed until sufficient pilot pressure is applied
to the end of the spool to shift it against spring pressure
and open a passage. After the spool valve cracks open,
the pilot pressure becomes flow-dependent and modu-
lates the spool valve opening which controls the pay-
out speed.

The static brake system has three basic components:
1. Spring applied, muitiply friction disk brake pack
2. Over-running brake clutch assembly

3. Hydraulic brake cylinder and spring plate

The static brake consists of alternately stacked friction
and steel brake disks. The steel brake disks are externally
splined to the motor adapter and cannot rotate. The fric-
tion disks are internally splined to the outer brake hub
of the over-running brake clutch. When compressed by
spring force, the brake pack locks the over-running
brake clutch outer brake hub to the motor adapter.

The static brake is released by the pilot pressure at a
pressure lower than that required to open the pilot oper-
ated brake valve. This sequence assures that dynamic
braking takes place in the brake valve and that little,
if any, heat is absorbed by the friction brake.

The friction brake is primarily a load holding brake and
will provide dynamic braking only during extremely slow
operation when there is insufficient flow to open the
brake valve.

The sprag type over-running brake clutch is installed
between the inner brake race and the outer brake hub.
The over-running brake clutch allows the inner brake
race and input shaft to turn freely in the direction to haul
in cable and locks up to force the friction brake disks
to turn with the inner brake race and input shaft to pay
out cable. The brake pack remains fully applied when
hauling in cable and must be released by pilot pressure
to allow the brake disks to turn freely and pay out cable.

DUAL BRAKE SYSTEM - OPERATION

When hoisting or pulling a load, the brake clutch allows
free rotation of the inner brake race and input shaft. The
sprag cams lay over and permit the inner brake race



to turn free of the outer brake hub. Figure 2. The fric-
tion brake remains fully engaged. The winch is not
affected by any braking action during haul-in.
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Figure 2
When the haul-in operation is stopped, the load attempts
to turn the input shaft in the opposite direction. This
reversed input causes the sprag cams to instantly en-
gage and firmly lock the inner brake race to the outer
brake hub. Reference Figure 3.
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TO FRICTION BRAKE. Figure 3

When the winch is powered in reverse, to pay out cable,
the motor and gear train will not rotate until sufficient
pilot presure is suppied to open the brake valve. The
friction brake within the winch will completely release
at a pressure lower than that required to open the brake
valve. The extent to which the brake valve opens will
determine the amount of oil that can flow through it
and the speed at which the load will be lowered. In-
creasing the flow of oil to the winch motor will cause
the pressure to rise and the opening in the brake valve
to enlarge, speeding up the descent of the load. Decreas-
ing this flow causes the pressure to lower and the open-
ing in the brake valve to decrease thus slowing the
descent of the load.

When the control valve is returned to neutral or “hold”,
the pilot pressure will drop and the brake valve will
close, stopping the load. The friction brake will engage
and hold the load after the brake valve has closed.

When lowering a load very slowly for precise position-
ing, no oil flow actually occurs through the winch motor.
The pressure will build up to a point where the friction
brake will release sufficiently to allow the load to rotate
the motor through its own internal leakage. This feature
results in a very slow speed and extremely accurate
positioning.

The friction brake receives very little wear in the low-
ering operation. All of the heat generated by the lower-
ing and stopping of a load is absorbed by the hydraulic
oil where it can be readily dissipated.



WINCH INSTALLATION

. The winch should be mounted with the centerline
of the drum in a horizontal position. The mount-
ing plane of the base may be rotated in any posi-
tion around this centerline.

240°

Because of the design of the mounting base, the
direction of line pull should only be as shown in
the above illustration. Line pulls in any other direc-
tion must be approved by BRADEN Engineering.

4 HOLES

13.500
(343 mm)

+
6.750
(171 mm) —

+
5.8125
[e— (148 MmM)-—ad

11.625
ft————— (295 mm) ———————

When mounting the winch, use all four (4) mount-
ing holes and grade 5 (8.8) or better bolts and
nuts. Tighten to recommended torque.

(17 mm
¢ OF DRUM .656 DIA. THRU

Itis important that the winch is mounted on a sur-
face that will not flex when the winch is in use,
and cause binding of the gear train. Binding in
the gear train will result in accelerated wear and
heat. Also, the mounting surface should be flat
within .020 in. (0.6 mm). If necessary, use shim
stock to ensure even mounting.

. The vent plug must always be located above the
horizontal centerline. If the winch is mounted on
a pivoting surface, be sure vent plug remains
above the centerline in all positions. If necessary,
reposition bearing support and vent plug as
follows:

A. Remove bearing support bolts.

B. Rotate bearing support until vent plug is
positioned correctly and bolt holes are
aligned.

C. Evenly tighten bolts to recommended
torque.

. Hydraulic lines and components that operate the

winch should be of sufficient size to assure
minimum back pressure at the winch. The motor
manufacturer recommends that the back pres-
sure not exceed 100 psi (690 kPa) for optimum
motor seal life. 150 psi (1034 kPa) is the maximum
allowable back pressure. The standard winch is
supplied with the motor internally drained. If high
back pressures are encountered, the motor may
be externally drained directly to tank to improve
motor seal life. For back pressures exceeding
150 psi (1034 kPa) consult BRADEN Service
Department.

. The winch should be mounted perpendicular to

an imaginary line from the center of the drum to
the first sheave to insure even spooling. Make cer-
tain the fleet angle does not exceed 1'% degrees.

~



PREVENTIVE MAINTENANCE

A regular program of preventive maintenance for your
planetary winch will minimize the need for emergency
servicing and insure long life and trouble-free service.

operating hours or six (6) months, whichever oc-
curs first.

To drain the gear oil, align the drain plug in the
drum with the hole in the support side of the base.
Install a short piece of 1” pipe into the threaded
drum port to prevent oil from draining onto winch
base.

NOTE: The service intervals suggested in this manual
will optimize component service life. The
intervals may be gradually increased or
decreased with experience of a particular
lubricant and the recommendations of an in-
dependent oil analysis.

All service intervals are specified for operating
hours of the prime mover.

Insert a wrench through the 1” pipe and remove
the drain plug. Install plug securely after oil has
been drained. Refill with recommended planetary
gear oil. Capacity is 4 U.S. pints (1.9 Itrs).

1. Oil level

The gear oil level should be checked every 500

operating hours or three (3) months, whichever oc- 3. Vent Plug

curs first. To check the oil level, remove the large
plug located in the center of the drum support. The
oil should be level with the bottom of this opening.
If additional oil is needed, refer to “Recommended
Planetary Gear Oil”.

2. Oil change

The gear oil should be changed after the first one
hundred (100) hours of operation, then every 1000

-8-

The vent plug is located in the drum support as
shown. It is very important to keep this vent clean
and unobstructed. Whenever gear oil is changed,
remove vent plug, clean in solvent and reinstall.

Do not paint over the vent or replace with a solid
plug.

. Hydraulic system

The original filter element should be replaced after
the first fifty (50) hours of operation, then every 500
operating hours or three (3) months, or in accor-
dance with the equipment manufacturer’s
recommendations.

. Wire rope

Inspect entire length of wire rope according to wire
rope manufacturers recommendations.

. Mounting bolts

Tighten all winch base mounting bolts to recom-
mended torque after the first one hundred (100)
hours of operation, then every 1000 operating
hours or six (6) months, whichever occurs first.



7. Warm-up procedure

A warm-up procedure is recommended at each
start-up and is essential at ambient temperatures
below +40°F (4°C).

The prime mover should be run at its lowest recom-
mended RPM with the hydraulic winch control valve
in neutral allowing sufficient time to warm up the
system. The winch should then be operated at low
speeds, forward and reverse, several times to prime
all lines with warm hydraulic oil, and to circulate
gear lubricant through the planetary gear sets.

A CAUTION

Failure to properly warm up the winch, particularly
under low ambient temperature conditions, may result
in temporary brake slippage due to high back pressures
attempting to release the brake.

8. Oil analysis

We recommend an oil analysis be conducted on

the gear oil at regular intervals. Wear metals should
be monitored for early detection of problems and
lubricant effectivity. In severe applications, the
winch should be completely disassembled to in-
spect for excessive wear every 2,000 hours of
operation or 12 months, whichever occurs first.

Recommended planetary gear oil

For simplicity, BRADEN has listed one (1) readily avail-
able product in each temperature range which has been
tested and found to meet our specifications. This is not
to say that other lubricant brands would not perform
equally as well.

If the following lubricant brands are not available in your
area, make certain your lubricant vendor supplies you
with oil that is equivalent to those products listed below.

BRADEN planetary winches are factory filled with Tex-
aco Meropa 150 gear oil or equivalent industrial grade
gear lubricant meeting AGMA 4EP or APl GL-2 with
1SO viscosity grade 150. If there is still any doubt as
to the suitability of a lubricant, contact the BRADEN
Service Department, providing a copy of the product
specification.

PREVAILING AMBIENT TEMPERATURE

°F-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130°F
TEXACO MEROPA 220 OR EQUIVALENT
API GL-2/3
TEXACO MEROPA 150 OR EQUIVALENT :
APl GL-2/3 |
MOBIL SHC 630 NOT RECOMMENDED FOR SEVERE APPLICATIONS SUCH AS:
SYNTHETIC SUSTAINED FAST DUTY CYCLES OR FREQUENT LIFTING.
°C-40 -35 30 25 20 15 10 -5 O 5 10 15 20 25 30 35 40 45 50 55°C

071 MOTOR

A WARNING

The brake valve cartridge is factory set and normally
requires no further adjustment. The brake valve can be
manually piloted open by its adjusting screw. Manually
opening brake valve could cause internal winch dam-
age and may cause loss of load control during lower-
ing operations which may result in property damage,
severe personal injury or death.

The brake valve cartridge may be unique in that turn-
ing the adjustment screw in, clockwise, lowers the brake
release pressure. In the event it has been determined
a brake valve adjustment is required, the entire brake
valve cartridge should be replaced.

The brake valve cartridge is easily removed from the
brake valve block for cleaning, inspection or replace-
ment, but is not designed to be disassembled in the
field. In the event it has been determined the brake
valve should be disassembled, the entire brake valve
cartridge should be replaced.




TROUBLE SHOOTING

TROUBLE

PROBABLE CAUSE

REMEDY

A

The winch will not lower the load or
not lower the load smoothly.

1. The problem could be a plugged
or loose pilot orifice. The pilot orifice
is a small pipe plug with a hole
drilled through it, located behind the
pilot port fitting on the brake valve.
If it becomes plugged, it will prevent
the pilot pressure, from the mani-
fold, from opening the brake valve.
If it becomes loose, it will allow an
unregulated amount of oil in to
operate the brake valve which
causes eratic brake valve operation.

2. The friction brake may not be
releasing as a result of a defective
brake cylinder seal.

NOTE: If the brake cylinder seal is
defective you will usually find oil
leaking from the winch vent plug.

3. Friction brake will not release as
a result of damaged brake discs.

Remove the pilot hose and fitting from
the brake valve, then use a %, inch
Allen wrench to remove the pilot ori-
fice. The diameter of the orifice is ap-
proximately .020 inches. Clean and
install the pilot orifice tightly in the
brake valve.

Check brake cylinder seal as follows:

A. Disconnect the swivel tee from the
brake release port. Connect a hand
pump with accurate 0-2000 psi (0-
13,800 kPa) gauge and shut-off valve
to the — 4 J.I.C. fitting in the brake
release port.

B. Apply 1000 psi (6,900 kPa) to the
brake. Close shut-off valve and let
stand for five (5) minutes.

C. If there is any loss of pressure in
five (5) minutes, the brake cylinder
should be disassembled for inspection
of the sealing surfaces and replace-
ment of the seals. Refer to “Motor
Support-Brake Cylinder Service.”

Dissassemble brake to inspect brake
discs. Check stack-up height as
described in “Motor Support-Brake
Cylinder Service”.

-10 -



TROUBLE PROBABLE CAUSE REMEDY
B
Oil leaks from vent piug. 1. Same as A2. Same as A2.

2. Motor seal may be defective as
a result of high system back
pressure or contaminated oil.

System back pressure must not ex-
ceed 150 psi (1,030 kPa). Inspect hy-
draulic system for a restriction in the
return line from the control valve to
the reservoir. Be sure control valve
and plumbing is properly sized to
winch motor.

Oil analysis may indicate contamina-
tion has worn motor shaft and seal.
Thoroughly flush entire hydraulic
system and install new filters and oil.
Install new motor seal.

C

The brake will not hold a load with the
control lever in neutral.

1. Excessive system back pressure
acting on the brake release port.

2. Friction brake will not hold due to
worn or damaged brake discs.

3. Brake clutch is slipping.

The same as remedy 2 of Trouble B2.

Same as Remedy 3 of Trouble A3.

Improper planetary gear oil may
cause the brake clutch to slip. Drain
old gear oil and flush winch with sol-
vent. Thoroughly drain solvent and
refill winch with recommended plan-
etary gear oil listed in “Preventive
Maintenance”.

Brake clutch may be damaged or
worn. Disassemble and inspect brake
clutch as described in ‘‘Brake Clutch
Service’.

D

The winch will not hoist the rated
load.

1. The winch may be mounted on
an uneven or flexible surface which
causes distortion of the winch base
and binding of the gear train. Bind-
ing in the gear train will absorb
horsepower needed to hoist the
rated load and cause heat.

2. System relief valve may be set
too low. Relief valve needs adjust-
ment or repair.

Reinforce mounting surface.

If necessary, use shim stock to level
winch. Refer to “Winch Installation”.

First loosen, then evenly retighten all
winch mounting bolts to recom-
mended torque.

Check relief pressure as follows:
A. Install an accurate 0-4000 psi

(27,600 kPa) gauge into the inlet port
of the brake valve.

TROUBLE “D” CONTINUED ON NEXT PAGE
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TROUBLE

PROBABLE CAUSE

REMEDY

TROUBLE “D" CONTINUED
FROM PREVIOUS PAGE

3. Be certain hydraulic system
temperature is not more than 180
degrees F. Excessive hydraulic oil
temperatures increase motor inter-
nal leakage and reduce motor
performance.

4. Winch line pull rating is based on
st layer of wire rope.

5. Rigging and sheaves not
operating efficiently.

B. Apply a stall pull load on the winch
while monitoring pressure.

C. Compare gauge reading to winch
specifications. Adjust relief valve as
required.

NOTE: If pressure does not increase
in proportion to adjustment, relief
valve may be contaminated or worn
out. In either case, the relief valve
may require disassembly or
replacement.

Same as remedies for Trouble D1 &
D2.

Same as remedies for Trouble E2.

Refer to winch performance charts for
additional information.

Perform rigging service as recom-
mended by crane manufacturer.

E

The winch runs hot.

1. Same as D1.

2. Be certain that the hydraulic
system temperature is not more than
180°F (82°C). Excessive hydraulic
oil temperatures may be caused by:

A. Plugged heat exchanger.

B. Too low or too high oil level in
hydraulic reservoir.

C. Same as D2.

D. Hydraulic pump not operating
efficiently.

3. Excessively worn or damaged in-
ternal winch parts.

Same as remedies for Trouble D1.

Thoroughly clean exterior and flush
interior.

Fill/drain to proper level.

Same as remedies for Trouble D2.

Prime mover low on horsepower or
R.PM. Tune/adjust prime mover.

Check suction line for damage.

If pump is belt driven, belts are slip-
ping. Replaceftighten beits.

Pump worn. Replace pump.

Disassemble winch to inspect/replace
worn parts.

-12 -



TROUBLE

PROBABLE CAUSE

REMEDY

F

Winch “chatters” while raising rated
load.

1. Same as D2.

2. Hydraulic oil flow to motor may
be too low.

3. Controls being operated too
quickly.

Same as remedies for Trouble D2.

Same as remedies for Trouble E2.

Conduct
required.

operator training as

G

The wire rope does not spool
smoothly on the drum.

1. The winch may be mounted too
close to the main sheave, causing
the fleet angle to be more than 114
degrees.

2. The winch may not be mounted
perpendicular to an imaginary line
between the center of the cable
drum and the first sheave.

3. Could possibly be using the
wrong lay rope. There is a distinct
advantage in applying rope of the
proper direction of lay. When the
load is slacked off, the several coils
on the drum will stay closer together
and maintain an even layer. If rope
of improper lay is used, the coils will
spread apart each time the load is
removed. Then, when winding is
resumed, the rope has a tendency
to criss-cross and overlap on the
drum. The result is apt to be a flat-
tened and crushed rope.

4. The winch may have been over-
loaded, causing permanent set in
the wire rope.

Check mounting distance and fleet
angle. Reposition winch as required.

Refer to “Winch Installation™

Consult wire rope manufacturer for
recommendation of wire rope that
best suits your application.

Replace wire rope and conduct
operator/rigger training as required.

-13 -



DISASSEMBLY OF WINCH

SERVICE PRECAUTIONS

o Before any part is removed from the winch, all ser-
vice instructions should be read and understood.

e Work in a clean, dust free area as cleanliness is of
utmost importance when servicing hydraulic
equipment.

e Inspect all replacement parts, prior to installation,
to detect any damage which might have occurred
in shipment.

e Use only genuine BRADEN replacement parts for
optimum results. Never reuse expendable parts
such as oil seals and O-rings.

« Inspect all machined surfaces for excessive wear
or damage . . . before reassembly operations are
begun.

e Lubricate all O-rings and oil seals with gear oil prior
to installation.

« Use a sealing compound on the outside surface of
oil seals and a light coat of thread sealing com-
pound on pipe threads. Avoid getting thread com-
pound inside parts or passages which conduct oil.

e Thoroughly clean all parts in a good grade of non-
flammable safety solvent. Wear protective clothing
as required.

After trouble shooting the winch and its hydraulic
system as covered in the “Trouble Shooting™ section,
and the problem is determined to be in the winch, use
the following procedure to disassemble the winch.

1. Remove the wire rope from the winch drum and
align the drain hole in the drum with a hole in the
support side plate before removing the hoses and
mounting bolts. After the winch is removed from
its mounting, thoroughly clean the outside sur-
faces. To drain the oil, install a short piece of 1
inch pipe in the larger threads of the drain hole.
If necessary, insert a bar into the anchor pocket

14 -

and manually rotate the drum in the direction to
hoist a load until the drain holes are aligned.

3. Begin disassembly by removing the oil level plug
and standing the winch on the bearing support
end. Tag and remove the hydraulic hoses that con-
nect the brake valve and manifold to the brake
cylinder release port.

4. Remove the capscrews securing the motor, and
lift the motor off the winch. Remove and discard
the O-ring installed on the pilot of the motor.



5. Remove the brake clutch assembly from the
motor support. Refer to “Brake Clutch Service”
for additional information.

. Remove the brake cylinder capscrews and install
two (2) capscrews and a short piece of chain into
the motor mounting bolt holes. Using the chain
as a handle, lift the brake cylinder assembly out
of the drum and base, being careful to avoid
damaging the sealing or bearing surfaces. Refer
to “Motor Support — Brake Cylinder Service” for
additional information.

" Remove the drum closure. Remove and discard
the O-ring from the inside of the drum.

8. Remove the seal and bearin from inside of
closure.

- 15—

9. Remove the primary sun gear and thrust washer
from the primary planet carrier.

NOTE: 23:1 gear ratio winches have a sun gear
adapter in addition to the sun gear shaft.

10. Remove the primary planet carrier from the drum.

Refer to “Planet Carrier Service” for additional
information.

11. Remove the output sun gear and thrust washer
from the output planet carrier.



12. Remove the output planet carrier from the drum. 15. Slide drum out of base onto a work bench and
Refer to “Planet Carrier Service” for additional remove seal and bearing from support end.
information.

/ B

16. Thoroughly clean and inspect drum and base.
13. Remove snap ring from bearing support. Check ring gear (machined into inside surface of
drum) teeth for nicks, spalling or excessive wear.

14. Stand winch on motor end with bearing support
up; then remove bearing support capscrews and
bearing support being careful to avoid damaging
the sealing or bearing surfaces.

- 16 -
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PLANET CARRIER SERVICE

OUTPUT PLANET CARRIER clean all parts and inspect for damage and wear.

DISASSEMBLY The bearing rollers should not exhibit any irregu-
larities. If the rollers show any sign of spalling,
corrosion, discoloration, material displacement or
abnormal wear, the bearing should be replaced.
Likewise, the cage should be inspected for un-
usual wear or deformation, particularly the cage
bars. If there is any damage that will impair the
cage’s ability to separate, retain and guide the
rollers properly, the bearing should be replaced.
The thrust washer contact areas should be free
from any surface irregularities that may cause
abrasions or friction. The gears and shafts should
be inspected for abnormal wear or pitting. Re-
place if necessary.

ASSEMBLY

1. Remove the planet gears by driving the roll pins
into the center of the planet shafts.

1. Place the output planet carrier on workbench with
splined coupling side down. Install output thrust
plate in center of carrier.

2. Use a punch to drive the roll pins from the planet
shafts. Do not reuse the roll pins.

2. Insert two (2) bearings and a bearing spacer into
a gear with the spacer between the bearings.
Place a thrust washer on each side of the gear
and position in a carrier opening. Slide the shaft

3. Now you can remove the planet shafts, bearings, through the carrier, thrust washer, bearing-gear
spacer, thrust washers and gears. Thoroughly sub-assembly and remaining thrust washer.

-17 -



3. Carefully align the pin hole in the carrier with the
hole in the planet gear shaft and drive the roll pin 5. Completed output planet carrier.
into place. Always use NEW roll pins.

PRIMARY PLANET CARRIER

4. Note that the roll pin is slightly recessed in the
carrier when properly installed. With a center

punch, stake the carrier next to the pin hole as 1. To service the primary planet carrier, the steps are
shown. This will distort the hole so the pin will not the same as for the output carrier except there
back out. Repeat these steps for each of the three is only one bearing for each gear and no bearing
planet gears. spacer.
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MOTOR SUPPORT-BRAKE CYLINDER SERVICE

— DISASSEMBLY

1. Remove the motor support capscrews then lift
the motor support out of the brake cylinder.
Remove the spacers, friction brake discs, and
steel brake discs.

2. Remove the piston back-up ring and pressure
plate.

3. Remove the brake springs.

CLEAN AND INSPECT

1. Thoroughly clean and inspect all parts at this time.
Check brake piston sealing surfaces on brake
cylinder and motor support. Be sure brake release
port is free of contamination.

2. Check oil seal and bearing surfaces on brake
cylinder for damage or wear.

3. Place friction brake disc on flat surface and check
for distortion with a straight edge. Friction material
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should appear even across entire surface with ASSEMBLY
groove pattern visible. Replace friction disc if
splines are worn to a point, disc is distorted or fric-
tion material is worn unevenly.

—
1. Begin assembly by placing motor support on
workbench with motor mounting surface down. In-
stall new O-ring and back-up ring as shown.
4. Place steel brake disc on flat surface and check
for distortion with a straight edge. Check surface
for signs of material transfer or heat. Replace steel
disc if splines are worn to a point, disc is distorted
or heat discolored.

2. Install a 3 in. (9.5 mm) thick spacer into the motor
support.

5. Check brake spring free length; minimum free
length is 1% in. (30 mm). Check springs for any
sign of cracking or failure. If a brake spring must
be replaced for any reason, then ALL brake
springs must be replaced.

3. Insert first, a steel brake disc against the spacer

followed by a friction brake disc then alternate —
A CAUTION steel and friction disks until all discs have been

Failure to replace brake springs as a set may result installed. Finish with a steel brake disc on top.
in uneven brake application pressure and repeated NOTE: It is good practice to pre-lubricate the discs
brake spring failure. in light motor oil prior to assembly.
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4. Install two (2) Y& in. (3.2 mm) thick brake spacer

discs on top of the last steel brake disc.

5. Install the remaining % in. (9.5 mm) thick spacer

on top of the brake spacer discs.

4

. To check brake stack height, place pressure plate
on top of brake spacer. Hold pressure plate down
firmly by hand and measure clearance in three
places between motor support and pressure plate.
Average gap must measure between .153 in.
(3.9 mm) maximum and .080 in. (2.0 mm) mini-
mum. If the gap exceeds the maximum limit, there
are too many brake discs in stack-up or the discs
are distorted. If the gap is less than the minimum,
there are too few discs in stack-up or the discs
are worn out. When stack height is correct remove
pressure plate and continue assembly.
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7. Lubricate the brake piston seal and motor support

sealing surface with petroleum jelly or hydraulic
oil. Install new piston seal on to motor support,
seal lip down.

8. Install brake springs into brake cylinder.

9. Install pressure plate into brake cylinder followed

by the piston back-up ring. The close-fitting piston
back-up ring may be depressed slightly to one
side to lodge the back-up ring in the brake cylinder
bore and temporarily hold the pressure plate and
springs in place while you lower the brake cylinder
over the motor support.



10. Apply petroleum jelly to the entire sealing sur-

face of the brake cylinder and to the piston seal.
install the brake cylinder over the motor support
being careful to avoid damaging the piston seal
or motor support O-ring. (A press may be
necessary to avoid cocking the brake cylinder dur-
ing installation.)

11. Install motor support capscrews and evenly

tighten to recommended torque.

BRAKE CYLINDER PRESSURE TEST

-22 _

. Install the —4 J.1.C. fitting into the brake release

port. Connect a hand pump with accurate 0-2000
psi (13,800 kPa) gauge and shut-off valve to this
fitting. Apply 1,000 psi (6900 kPa) to the brake.
Close shut-off valve and let stand for five (5) min-
utes. If there is any loss of pressure in five (5)
minutes, the brake cylinder should be disassem-
bled for inspection of the sealing surfaces and
brake piston seal.

. WHILE PRESSURE IS APPLIED AND THE

BRAKE RELEASED, install the brake clutch as-
sembly in the brake pack. Turn the clutch back
and forth as you align the outer race splines with
the brake disc splines.

. Release the pressure on the brake cylinder then

remove the brake clutch assembly. The brake
cylinder assembly is now complete and ready to
be installed in the winch.

~
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BRAKE CLUTCH SERVICE

DISASSEMBLY

1. Remove the snap ring and sprag bushing retainer

4. Next, slide the sprag clutch out, inspect the sprag
from one end only.

clutch closely for abnormal wear, cracks, pitting,
or corrosion. Check small clips for breakage or
bright spots; the signs of excessive wear. Unless
the outer race or remaining sprag bushing is
damaged or shows excessive wear, there is no
need for further disassembly. If disassembly is
necessary, remove the bushing according to the
procedure covered in Step No. Three (3). All
brake clutch assembly parts should be thoroughly
cleaned and inspected before assembly.

A WARNING

The polished surfaces of the races and sprag cams
must be perfectly smooth to insure positive engage-
ment of the clutch. The slightest defect may reduce
brake clutch effectiveness, which could result in prop-
erty damage, severe personal injury or death. The
entire brake clutch assembly must be replaced if inner
race, outer race and/or sprag cams are defective.

2. Pull the inner race out. Examine the race for scor-
ing, wear or indentations caused by the sprag
cams.

ASSEMBLY

1. Press a sprag bushing into the outer race, using
a mechanical or hydraulic press. A flat plate of

3. Use a screwdriver and mallet to remove the sprag

bushing from one end of the outer race. There are
four special cut-outs in the bushing for this pur-
pose. Be careful not to damage the bushing inside
surface. If a bushing’s inside surface is damaged
or shows wear, replace it.

-23 -

approximately the same diameter as the bushing
flange outside diameter should be placed be-
tween the press and bushing during assembly to
protect the bushing. Be certain the bushing flange
is against the shoulder in the outer race.



2. Turn the assembly over and install the sprag
clutch in the bore of the outer race.

3. Press the remaining bushing into the race. Again,
make sure the bushing is against the shoulder.

6. Turn the assembly over with the snap ring down.
Install the second retainer and snap ring. Make
certain the snap ring is seated in the groove
properly.

4. Next, install a sprag bushing retainer, then a snap
ring on the inner race. Be sure the snap ring is
seated in the snap ring groove.

5. Slide the inner race through the bushings and
sprag clutch (the race will have to be rotated in
the free-wheeling direction to start it through the
sprag clutch). if the inner race will not go through
the bushings, the bushings have probably been
damaged and should be replaced.

A WARNING

Be certain the snap ring is seated in the groove in the
splined bore of the inner race. This snap ring will keep
the brake clutch assembly correctly positioned in the
center of the friction brake pack. Binding of the brake
or brake failure may occur if this snap ring is omitted.

- 24 -
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WINCH ASSEMBLY

1. Place winch base on side with bearing support
end up.

A CAUTION

Be sure the vent plug is located above the horizontal
centerline for the intended application. Qil leakage
may occur if vent is positioned incorrectly.

2. Install a new bearing in the drum if replacement
is necessary. Use a good grade of sealant on the
outside diameter of the new seal. install with the
spring side of the seal away from the bearing,
then press into the drum, using a flat plate to avoid
distortion. Be sure drain plug is installed securely.

4. Tighten the bearing support capscrews to the
recommended torque.

3. Center the drum in the opening of the base.
Lubricate the bearing support with petroleum jelly
or gear oil and install in base and drum.

- 25—



5. Stand winch on bearing support end and install
snap ring on bearing support.

A CAUTION

This snap ring will keep the output planet carrier
correctly positioned in the winch. Gear train
damage may occur if this snap ring is omitted.

6. Install the output sun gear and thrust washer into
output planet carrier.

7. Install the output planet carrier into the drum while

- 26 —

meshing the planet gears with the ring gear and
the planet housing with the bearing support.

- 8. Install the primary sun gear and thrust washer into

10.

1.

12.

the primary planet carrier.

NOTE: 23:1 gear ratio winches have a sun gear
adapter in addition to sun gear shaft.

Wi

Install the primary planet carrier, meshing the
planet gears with the ring gear and the planet
housing with the output sun gear.

Install a new bearing in the drum closure as
required. Use sealant on the outside surface of
the oil seal. Install with spring side of the seal away
from bearing, using a flat plate to avoid distortion.

Install a new O-ring in the drum.

Lubricate the O-ring and drum opening with
petroleum jelly or gear oil and install the drum
closure into the drum. Install drum closure retain-
ing ring into drum.



18. Install the hoses and fittings to the brake cylinder
release port, manifold and brake valve.

19. After the winch assembly is complete, check all
capscrews and fittings to make certain they have
been tightened correctly.

Refill the winch with the recommended oil listed
under “Preventive Maintenance”, and install the
oil level plug.

17. Install a new O-ring on the motor pilot then
lubricate with petroleum jelly or gear oil. Engage
the motor shaft with the brake clutch cam and
lower motor into place. Tighten capscrews to
recommended torque.

RECOMMENDED FASTENER TORQUE

The general purpose torque shown in the chart applies to SAE Grade 5 bolts, studs and standard steel full, thick
and high nuts.

Higher or lower torques for special applications will be specified such as the use of spanner nuts, nuts on shaft
ends, jam nuts and where distortion of parts or gaskets is critical.

Lubricated Torque values based on use of SAE 30wt engine oil applied to threads and face of bolt or nut.

Avoid using thread lubricants as the applied torque may vary by 10-40% depending upon product used.

To convert ib. ft. to kg-m, multiply Ib. ft. value by 0.1383.
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BOLT THD TORQUE LB-FT. BOLT THD TORQUE LB-FT.
DIA. PER (N-m) DIA. PER
INCHES INCH DRY LUBED INCHES INCH DRY LUBED
Y 20 9 6 v, 10 265 200
4 28 (12) (8) a 16 (359) (271)
. 18 18 13 ” 9 420 325
/16 24 (24) (18) s 14 (569) (441)
s 16 31 23 ] 8 640 485
% 24 (42) (31) 14 (868) (658)
5 14 50 37 % 7 790 590
e 20 (68) (50) 8 12 (1071) (800)
. 13 75 55 " 7 1110 835
/2 20 (102) (75) a 12 (1505) (1132)
0 12 110 80 19 6 1460 1095
Al 18 (149) (109) 8 12 (1980) (1485)
5 1 150 115 1. 6 1940 1455
8 18 (203) (156) 2 12 (2630) (1973)




13. Lubricate the pilot, oil seal and bearing surfaces
of the brake cylinder and carefully install brake
cylinder into base and drum.

14. Tighten brake cylinder capscrews to recom-
mended torque.

15. Install the brake clutch assembly.

When installed correctly, the cam should turn
freely in the opposite direction the drum turns to
pull wire rope in. An easy way to check the rota-
tion is to hold the outer race in one hand, and
rotate the cam.

A WARNING

Be certain the snap ring is seated in the groove in the
splined bore of the cam. This snap ring will keep the
brake clutch assembly correctly positioned in the
center of the friction brake pack. Binding of the brake
or brake failure may occur if this snap ring is omitted.

—_927 -

16. If the brake discs are misaligned, preventing the
installation of the clutch, then with a hand pump,
apply 750-1,000 psi (5,170-6,900 kPa) to the brake
release port. The brake discs will move freely with
the brake released, permitting alignment of the
discs, brake clutch and input sun gear.




MANUFACTURER BALLRING DATA
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IMPORTANT SAFETY NOTICE

Proper service and repair is important to the safe, reliable operation of all M/D TOTCO equipment.
The service procedures recommended by M/D TOTCO and described in the technical manuals
are recommended methods of performing service operations. When these service operations
require the use of tools specially designed for the purpose, those special tools should he used as
recommended. Warnings against the use of specific setvice methods that can damage eguipment
or render it unsafe are stated in the manuals. These warnings are not exclusive, as M/D TOTCO
could not possibly know, evaluate and advise service people of all conceivable ways in which ser-
vice might be done or of all possible associated hazardous consequences, Accordingly, anyone
who uses service procedures or tools which are not recommended by M/D TOTCO must first sat-
isfy themselves thoroughly that neither personnel safety nor equipment safety will be jeopardized
by the method selected.

March 27, 1996
M/D TOTCO



LIMITED PRODUCT WARRANTY

THE FOLLOWING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES,
WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT BY WAY OF LIMITA-
TION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PUR-
POSE.

M/D TOTGCO watrrants to Buyer ("Purchaser”) of new products manufactured or supplied by M/D
TOTCO that such products are, at the time of delivery to the Purchaser, free of material and work-
manship defects, subject to the following exceptions: {a) Any product that has been repaired or
altered in such a way, in M/D TOTCO’s judgment, as fo affect the product adversely, including any
repairs, rebuilding, welding or heat treating outside of an M/D TOTCO-authorized facility, (b} Any
product that has, in M/D TOTCO's judgment, been subject to negligence, accident or improper
storage, (c) Any product that has not been installed, operated and maintained in accordance with
normal practices and within the recommendations of M/D TOTCO, (d) For all items of special
order by Purchaser that are not manufactured by M/D TOTCO, Purchaser should submit warranty
claims directly to the manufacturer thereof.

M/D TOTCO’s obligation under this warranty is limited to repairing or, at its option, replacing any
products which, in its judgement, proved not to be as warranted within the applicable warranty
period. All costs of transportation of products claimed not to be as warranted and of repaired or
replacement products to or from authatized M/D TOTCO service facility shall be borne by Pur-
chaser. M/D TOTCO may, at its sole option, elect to refund the purchase price of the products,
and M/D TOTCO shall have no further obligation under the Sales Agreement.

The cost of labor for installing a repaired or replacement part shall be borne by Purchaser,
Replacement parts provided under the terms of this warranty are warranted for the remainder of
the warranty period of the product upon which installed to the same extent as if such parts were
original compenents thereof.

The warranty periods for various products are: a) Hydraulics and Mechanical Equipment: one (1)
year from date of installation or fifteen (15) months from date of shipment from M/D TOTCO,
whichever occurs first, b) All Elastomer Diaphragms: six (6) months from date of shipment from
M/D TOTCO, c) Electronic Equipment; six (8) months from date of shipment from M/D TOTCO.

March 27, 1996 iii
M/D TOTCO
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CRANE LOAD INDICATOR SYSTEM - CYLINDER TYPE
MODELS SC6B - SC6C ~ SC6D - SC10 - SC10A - SC10B

JANUARY 1988

SECTION 1.0

GENERAL INFORMATION

1.1 GENERAL., This manual provides in~
struetions for the installation, operation and
maintenance for Martin-Decker's Crane Load
Indicator Systems: SC6B, SC6C, SC6D, SC10,
SC10A and SC10B Cylinder Type models.

NOTES:

1. Models SC6C and SCl0A replaced
Models SC6 and SC10 in production
in December 1980,

2. Models SC6D and SC1l0B replaced
Models SCB6A and SC10A in pro-
duction in June, 1988,

1.2 Read the appropriate section of this
manual before attempting to perform any
installation, operation or maintenance
procedures described herein,

1.3 Ensure that all personnel who will be
performing any of the procedures described
‘in this manual, have read the Important
Safety Notice on Page i.

1.4 PERSONNEL QUALIFICATIONS. En-
sure that personnel who will install and
operate the equipment are qualified by
training or experience t¢ work with the
equipment,

1.5 UNPACKING AND INSPECTION. The
SC Series Crane Load Indicator Systems are
shipped in containers designed to protect
them from the normal hazards encountered
in transit. Carefully open the containers and
inspect for damage or missing parts. Check
the contents against the packing list, If any
external damage or missing parts are ap-
parent, immediately notify Martin-Decker
and the shipping agency. '

1.6 Martin-Decker reserves the right to
change specifications at any time without
prior notice.

.. L7 PRECAUTIONARY INFORMATION.
'wo types of precautionary notices,
WARNING and CAUTION, are found where

1-1

applicable, in Marfin-Decker technical
manuals. Locations of these precautionary
notices are listed at the top of Page i.

The application of each type is as follows:
WARNING: Used where a possibilify of

damage to equipment or serious injury or
death to personnel exists,

CAUTION: Used where a possibility of
interruption of service exists.

1.8 RELATED PUBLICATIONS,

PUBLICATION SUBJECT:
NO.
TW517 SC28 & SCJ8 Series
Crane Load Indicator
Systems, Sensator Type
TWS519 SB Series Crane Load
and Radius Indicator
System, Sensator Type
TW523 SR Series Crane Radius
Indicator Systems
TW597 CLM2 Crane Load
Moment Indicator
System
TW610 CLM3 Crane Load
Moment Indicator
System
TW660 Crane Load Indicator
(Compression Load
Cell)
TW593 P325E Hydraulic
Cylinder
TWET3 P10012A Hydraulic
Cylinder
TW1021 P10130A Hydraulic
Cylinder
NOTE: The P1l0012A and

P10017A replaced the P325E
and P265D eylinders respect-
ively in production in Novem-
ber 1980, P10130A replaced the
P10012A in June, 1988,
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SECTION 2.0

DESCRIPTION

2,1 GENERAL DESCRIPTION. The Cylinder
Type Series SC Crane Weight Indicator
Systems (Fig, 2-1), when installed and oper-
ated in accordance with the instructions
contained in this manual, are designed to
prevent crane overloading, The systems
provide constant monitoring of load para-
meters of the crane on which they are in-
stalled. The systems are 100% hydraulically
operated and require no external power
source,

2.2 PARAMETERS. These Systems are de-
signed to operate within an ambient temp-
erature range of -20° and +120° F (-29° and
+49% C). The system is accurate to plus or
minus one percent of its rated full scale ca-
pacity when shipped from the factory.

2.3 SYSTEM COMPONENTS. The SC series
systems are designed to individual crane re-
quirements. The basic system consists of one
hydraulic cylinder, (usually installed in the
crane main fall rigging), and an indicator. A 6-
ineh indicator (GA104) is supplied with SC6B,
SC6C and SC6D series systems. An 8-1/2-inch
indieator {(GD31) is supplied with SC10, SC10A
and SC10B series systems, Listed below are
the basie components of each system and at-
taching hardware:

a&. Hydraulie Cylinder

b. Indicator

¢. Hydraulic Hose

d. Disconnect Couplings

e, Recharging Equipment

f. Attaching and Supporting Hardware
g. Tubing (optional)

2.4 HYDRAULIC CYLINDER. The hydraulic
cylinder transmits a linear load signal to the
indicator by transforming the applied load into
a hydraulic pressure signal.

2.5 INDICATOR. The indicator has a scale
calibrated in pounds, tons or kilograms as
required by the user., It has a damper to
smooth pointer sensitivity and adjust response
to operator preference, Included on each
indicator is a dial adjust gear to inake

2-1

necessary tare adjustments. The indicator is
filled with Martin-Decker W8 Gauge Fluid
before operation for lubrication and protection
against corrosion.

2,6 HYDRAULIC HOSE. The hydraulic hose
(J234) connects the indicator gauge to the
cylinder. The 1/4-inch high pressure hose is
double wire braided and rubber covered. It is
supplied in lengths to satisfy individual system
requirements., Hose lengths greater than 50
feet are coupled with JL0900A series dis-
conneets.

2.7 J10900A DISCONNECTS. The system is
normally supplied with a J10900A-02 female
half disconnect (Fig. 2-2) installed on one end
of the hose, and a J10900A-20 male half dis-
connect (Fig, 2-2) installed at the indicator
damping chamber. When mated, these compo-
nents constitute a J10900A Disconnect
Assembly. Additional disconnects for con-
necting lengths of hose are supplied upon
request.

2.8 ATTACHING AND SUPPORT HARD-
WARE. The system is furnished with all
necessary attaching hardware to facilitate
installation and maintenance,

a. Check Valve, Normally installed on
the damper and used to replenish or
to reduce hydraulic fluid in the
system., May be located elsewhere if
desired.

b. Indicator Bracket. For mounting the
indicator inside the crane eab,

¢. Hydraulie Fluid., Supplied in quart
(W15) or gallon (W16) containers and
is used with the YA2 hand pump to
charge the system in the field.

d. YA2 Hand Pump. For field loading
the system with hydraulic fluid. The
pump swivel nut connects to the
check valve on the indicator.

e. C71 Tie Straps. For fastening the
hose or tubing to the boom. One
strap for every 10 feet of hose or
tubing is normally supplied with each
system.
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Tubing (Optional). Copper tubing is

normally used {o supplement the hy-
draulic hose for fixed boom appli-
cations where boom lengths exceed
100 feet, Its PVC covering protects
the tubing from chafing.

2.9 THEORY OF OPERATION.

a.

Load Indicator System. When a load
is applied to the cylinder, a linear
hydraulic pressure signal is gener-
ated by a diaphragm sensing ele-
ment. This signal is transmitted
through a high pressure hose to a
bourdon tube type gauge assembly
which indicates the amount of force
on a weight dial (available in pounds,
kilograms or decaNewtons).

Load System Accuracy. The load
indicating system is factory cal-
ibrated to within £1% of full secale
capacity, When the system is instal-
led on a crane, several influencing
factors, sheave friction in particular,

N —

MODEL SC108

MODEL SC6D

may cause the indicated load to be
outside the original calibration ac-
curacy. A crane-installed system ac-
curacy of 12,0% of capacity, how-
ever, may be considered acceptable.
Determining Hook Load. Factors af-
fecting the accuracy of a dead end
hydraulic cylinder application in-
cludes the number of lines reeved
between the boom point sheaves and
the block hook, the boom length and
the boom angle. While hoisting, the
friction of the sheaves causes the
crane load indicator to indicate a
load which is lighter than it actually
is. This friction can be from 0.5% to
2% for each sheave in wire rope
service, Conversely, sheave friction
also causes the indicator to read high
during lowering operations. To get an
accurate indication of load weight,
take the average of the indication
obtained during hoisting and lowering
operations, Refer to Section 4.0 for
details in calculating 'Hoisting' and
'Lowering' readings, 'Mean Load
Indicator Readings' and % Error.

Figure 2-1, Typical Crane Weight Indicator Systems.

2-2
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J10143A-20 J10143A-02

“S&

Jo96  J10900A-20 J10900A-02

o mer———

]

A

O-RING
P/N J10901A

Figure 2-2, J10900A Disconnect Assembly.
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SECTION 3.0

INSTALLATION

3.1 PRE-INSTALLATION CHECKS. Pre-
installation procedure consists of verifying
that the load indicating system is correect for
the crane on which it is to be installed. Items
to check:

a, Ensure the indicator dial s
calibrated in the units of meas-
urement {pounds, tons, kilograms,
ete.) compatible with the capacity
of the crane as dictated by its
configuration.

b. Ensure the indicator dial is marked
with parts of line to be used with
crane configuration. If more than
one reeving is to be used, there
should be a separate scale on the
dial (or a separate dial) for each of
the reevings. See Fig. 3-1 for parts
line determination.

¢, Cylinder capacity must be adequate
for full crane capacity. To deter-
mine cylinder capacity, use either
one of the following methods:

1. For even parts line dead-ended
at the boom, divide the system
capacity by parts of line to
determine cell load as follows:

Crane Load

Cell Load =
N Parts Line

2. For odd parts line with su-
spended upper load block and
line dead-ended at the lower
block (hook), multiply the ca-
pacity by the ratio of parts
line. This ratio is 'parts line at
upper block' divided by 'parts
line at the hook' as follows:

. {Parts Line at Upper Block)
Cell Load {(Parts Line at Hook)

x Crane Load

) d. Ensure hose or tubing is of
’ adequate length for routing from

3-1

the indicator location to the
cylinder, ineiuding extensions used
when operating the ecrane with
additional boom seections. Check
the size and condition of all hose
disconnects and collars to ensure
they will not leak hydrauiie fluid.

3.2 SYSTEM INSTALLATION.

CAUTION

The crane load system is
hydraulically charged at
Martin-Decker. Do not open
the system execept at dis-
conneet couplings.

a. Hydraulic Cylinder Installation.
Select the method of installing the
hydraulic cylinder, taking into
account any obstructions and crane
configuration, See Fig. 3-2 showing
typical load cell installations.

CAUTION

To ensure proper cylinder
operation, verify that the
cylinder hangs free and com-
pletely clear of all obstrue-
tions at all operating angles
of the boom. The cylinder
must be free to align itself
with the deadline or hanger
to ensure that it does not
bind.

b. Hydraulic Hose and Tubing Instal-
lation.

CAUTION

During hydraulic hose and/or
tubing layout and instal-
lation, (con't on page 3-3)
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NOW TY COUNT PARTS OF LinE wex SNEAYES ARE LOCATED IN D0SM PRINT ing TRAYELMG 1040 BLOCK

i

1 PART 2 PARTS 1 PARTS 4 PARTS 5 PARTS § PARTS

NBX TO CONT PARTS DF LiNE WNEN UPPLR BLOCK 15 SUSPEMOED ANZ WITH TRAVTLING L0AD BLOCK

binis

1 TS & PARTS § PARTS § PARTS T PARTS

Figure 3-1, Counting Parts Line,

CTYLINDER @ DEAD CYLINDER @ DEAD END | CYLINDER SUSPENDED

END LNSIDE BOOM. ON UNDER SIDE BY LINK OR PENDANT
OF BOOM. WREN DEAD END LOCA’
i Cet TOP OF BOCM.

[

CYLINDIR SUSPENDED |CYLINDER @ DEAD CYLONDER EI!)‘EA.'D END .

PETWEEN BOOM EIND ON UNDER BELCW UPP
AND UPPER, SIDE O BLOCK,
BLOCK BOOM.

CYLINDER @ DEAD END
™ BOCM BUTT,

Figure 3-—2. Typical Load Cell Installation Configurations.
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allow sufficient slack in
the hose to avoid pulling
it taut during crane op-
eration, Excess tension
can cause connector fail-
ure.

Install hose and tubing as follows:

1. Route hose or tubing from
hydraulic eylinder to indicator,
Select the best layout to pro-
tect hoses and tubing from
damage during crane operation.
If tubing is being used, ensure
that junction blocks are firmly
secured to prevent tubing
fittings from rotating and
becoming loose,

. Connect the hose disconnects.
Use CT71 Tie Straps approXi-
mately every 10 feet to secure-
ly fasten hoses or tubing to the
boom to prevent chafing, cut-
ting, crushing or other damage
during crane operation,

[ SN ]
-

Indicator Installation. Select a
location for the indicator that
provides a good visual access for
the operator. Installation may be
either inside or outside the crane
cab,

1. Using Fig., 3-3 for the 6-inch
indicator or Fig. 3-4 for the 8-
1/2-inch indicator, locate and
drill holes for the indicator
mounting bracket.

2. Install the bracket and indi-
cator gauge.

3-3

CAUTION

Do not remove the plug
from the damper as-
sembly as hydraulic fluid
may be lost.

Post-Installation Checkout. After

system installation is complete,
check the following to ensure
proper system operation:

1.

2.

Check all mounting hardware
for secure installation,

Lower boom. Check all fittings
and connections for leaks;
tighten if necessary to preserve
the integrity of the Load
Indicator System.

Check that cylinder piston rod
extension (gap) is  within
specifications shown in Fig, 4=
2. If the gap is not within
range, recharge the system.
Refer to paragraph 7.3.
Exercise the system through
several eycles. Hoist a known
weight of at least 25 percent of
full erane capacity to approx-
imately a foot off the ground,
then lower it to remove weight
from the rigging. Repeat
several times to exercise the
eylinder.

On completion of step 4,
remove weight from the hoist.
Turn the tare adjust knob
{knurled knob on back of the
indicator) to rotate load dial to
Zero.
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Figure 3-3. Overall Dimensions for 6-Inch Indicator and Bracket.
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Figure 3-4, Overall Dimensions for 8-1/2-Inch Indicator and Bracket.
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y SECTION 4.0
CALIBRATION/OPERATION

4,1 FACTORS AFFECTING CALIBRA- a. Test weights used for calibration
TION/OPERATION. Factors affecting ac- should be approximately 15, 35 and
curacy of a dead end load cell application 75 percent of System capacity and
include the number of lines reeved between must be accurate to within 1%,
the boom point sheaves and the hook bloek, The weight of the rigging used for
the boom length and boom angle. While hoist- lifting test weights must also be
ing, the friction of the sheaves causes the known (to within +1%).

crane weight indicator to indicate that load b. Check that the eylinder gap (Fig. 4-
is lighter than it actually is. This friction can 2) is within specifications, If the
range from .5 to 2 percent for each sheave gap is not within specifications,
in wire rope service and also causes the recharge or bleed the system as
indicator to read high during lowering required. Refer to Section 7.0,
operations. To get an accurate indication of e. Perform Zero set tare adjustment
load weight, take the average of the in- (paragraph 4.3).

d. Record data as follows:

dication obtained during hoisting and lower-
ing operations. For example:

a, A crane is rigged with 4 parts line;
load indication system capacity is
80,000 pounds. )
_ b. Load to be lifted is 65,000 pounds.
) e. Load cell is at dead end.
d. Sheave friction equals 3/4 of one
percent per sheave.

When the load is raised, the load in-
dicator reads 63,000 pounds; when the load is
lowered, the load indicator reads 67,000
pounds. Mean or average value of the two
readings is 65,000 pounds.

In addition, raising and lowering the
boom will cause the indicator to show an
increase, then a decrease in the indicated
weight. This apparent discrepancy is cause by
hydrostatic pressure and may be ignored once
the weight of the load has been hoisted. The
indication change due to the change in the
hydrostatic head can be used as a quick test,
Once during each operating day, cycle the
boom from full stop to full stop and baek
again, noting the load indicator movement. It
should rise and fall with the boom action. If
the indication does not change, perform the
weight test detailed below.

4,2 SYSTEM WEIGHT TEST. Use weight
_test worksheet (sample on page 4-3) to
Jrecord and calculate data. The following
" equipment is needed to perform the test:

4-1

1. Enter the weight of the test
weights in the table labeled
'Weight Test Specifications'.

NOTE: If lifting rigging
is to be used, add the
lifting rigging weight to
the test weight. Enter
total on the worksheet
in the box indicated.

2. Determine "Mean Load" as
follows:

A, Hoist the 15% weight ap-
proximately 10 feet. In the
table labeled "Mean Load
Computations", record "In-
dicator Reading (Hoisting)"
in the box indicated.

B. Lower the weight two feet,
Enter the "Indicator Read-
ing (Lowering)" in the box
indicated.

C. Add the readings (Indicator
Reading, Hoisting) and (In-
dicator Reading , Lower-~
ing) and enter the sum in
the box indicated "Sum of
Readings".

D. Divide the "sum" (step C)
by 2 and enter the result in
the box labeled "Mean Indi-
cator Reading".
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E. Repeat steps A, B, Cand D
for the 35% and 75% test
weights,

F, Repeat steps A, B, Cand D
for the 35% test weight for

enter the "2nd Hoist Mean
Indicator Reading" and the "4th
Hoist Mean Indicator Reading"
in the table labeled "Repeat-
ability Test™.

the repeatability test,

A. Calculate % error as follows:

3. On the worksheet, perform the % Error =
"Parcent of Error Computa- [--

X 2nd Holst Mean 4th Hoist Mean
tions" as follows: ¢ | £ 100

{cator Reading/ - \Indicator Readin
(2nd Hoist Mean Indjcator Reading}

A. In the table noted "Percent

of Error Computations", B. Calculated repeatability %
enter the '"Actual Load" Error should be less than or
(Total Weight of Test equal to 1%.

Weight Plus Rigging), enter
the "Mean Indicator Read-
ing" and enter the "Total
Indicator System Capa-
city". From these numbers,
compute the % error as
follows:

4,3 SYSTEM OPERATION.

- WARNING -

Before proceeding with the
operation adjustments, make
the following checks to
avoid damage to the
B. 1If percent of error for all equipment or serious injury
test loads is £ 1-1/2%, the or death to personnel.
system is within the speei- Ensure that:
fications. If percent of
error is greater that t 1- 1,
1/2%, check and repair the
hydraulic system, See Sec-

EActual Load) - (Mean Indicator Reading]

x 100
Indicator System Capacity

% Error =

Parts line shown on the
indicator dial match the
crane rigging.

tion 6.0 for Troubleshoot- 2. Capacities shown on the

ing. indicator dials match

the load rating chart

4. To determine repeatability, located in the crane cab,

4-2
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SYSTEM WEIGHT TEST WORK SHEET

OWNER —

CRANE MFR: MODEL: SERIAL NO.

DEVICE MFR: MARTIN-DECKER  |MODEL SERIAL NO.
SYSTEM CAPACITY:

CRANE CONFIGURATION AT TIME OF TEST:

LOCATION OF LOAD SENSOR:

WEIGHT TEST SPECIFICATIONS

LOW WEIGHT
(APPROX. 15%)

INTERMEDIATE WEIGHT
(APPROX 35%)

(APPROX. 75%)

HIGH WEIGHT

TOTAL WEIGHT OF TEST

WEIGHT PLUS RIGGING (+1%)

‘MEAN LOAD COMPUTATIONS

1st HOIST 2nd HOIST 3rd HOIST 4th HOIST
15% 35% 75% 35%
INDICATOR READING
(HOISTING })
INDICATOR READING
(LOWERING § )

SUM OF READINGS
(HOISTING & LOWERING)

MEAN INDICATOR READING
MEAN INDICATOR READING = .S!zlu.

PERCENT OF ERROR COMPUTATIONS

woisT | (ACTUAL  jnys  MEAN INDICATOR))| DIVIDED | INDICATOR SYSTEM |MULTIPLIED BY | % ERROR
I LOAD READING BY CAPACITY 100
18t HOIST - - X 100
2nd HOIST - - X 100
3rd HOIST - - X 100
REPEATABILITY TEST
2nd HOIST 4th HOIST 2nd HOIST .
asx MINUS asx DIVIDED 35 MULTIPLIED BY % ERROR
MEAN INDICATOR READING MEAN INDICATOR neff BY  MEAN INDICATOR READING 100
(HOISTING | ) (HoisTING | ) (HOISTING { )
- - x 100
4th HOIST SHOQULD EQUAL SECOND HOIST WITHIN %1%
CONDITION OF LOAD INDICATING DEVICE:
INSPECTOR: ORGANIZATION: DATE:

Figure 4-1, System Weight Test Worksheet (Sample).

4-3
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01.16

BOTH ENDS

T _Bh

L/ \y
N €

OIM FULL RECHARGE
A [.125 (3.2mm) | .625 (15.8mm)
B | 9.87 (250.7mm) | 10.37 (263.4mm)

P10130A Hydraulic Cylinder {production effective 6/1/88)

FIPT PLUG 1,16 (3¥mm) DA
BOTH ENDS

\
* T3

 m—
GAP
B
]
DIM A B
| FULL 1.00 (25mm) [11. 64 (296mm
RECHARGE [1.75 (44mm) [ 12. 39 (315mm)

P10012A-00003 Hydraulic Cylinder {production discontinued 6/1/88),

A 1.8 ) DIA
r-ca? BOTE ENDS
] }
¥
LOCK O=FEAL
BLELD ICREW
- B -
[DIM A B _
FULL 0.25 { 6mm){7. 81 (198mm
iRECHARGE 0.75 (19mm)[ 8. 31 (223mm

P325E-2 Hydraulic Cylinder {production discontinued 12/14/80)

Figure 4-2. Hydraulic Cylinder Charge/Recharge Dimensions.

4-4
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Indicator Test. At the beginning of

each operating day, cycle the boom
from full stop to full stop and back
again, noting the indicator move-
ment. It should rise and fall with the
boom aection. If the indication has
not changed, perform the system
weight test deseribed in Paragraph
4.2,

Load Pointer Zero Set (Tare Adjust-

ment). Due to the effect of hydro-
static head (indicator variations
because of changes in the height of
the ecylinder above the indicator),
make a tare setting prior to hoisting
each time the boom angle or load
radius is changed:

1. Position the boom at the radius
(boom at the angle) at which 1ift
is to be made,

2. Remove any lifting rigging from
the hook.

J. Turn the indicator dial zero
adjustment knob (knurled knob
on the back of the indicator
case) and rotate the dial until
the pointer is at zero,

NOTE: When reading the
indicator, maintain a
direct and perpendicular
line of sight between the
eye and the pointer in
order to eliminate the
possibility of parallax
error.

Tare Setting When Weighing, If the

4-5

crane load system is to be used for
weight indication:

1. Position the boom at the radius
where the lift is to be made,

2. Remove any lifting rigging from
the hook.

3. Turn the indicator zero adjust
knob until the pointer is at zero
on the dial,

4. Hook up the lifting rigging and
piek it off the ground., Note the
weight of this rigging.

5. Turn the indicator zero adjust
knob until the pointer is at zero
on the dial

6. The crane is now ready to weigh-
lift.

- WARNING -

Weight of lifting rigging
must be added to dial in-
dication to ensure that
the crane capacity is not
exceeded.

Pointer Damper Adjustments. The
damper is located on top of the 6-
inch indicator or on the bottom of
the 8-1/2-inch indicator case and has
& tee handle for adjustment.

1. If the pointer is too sensitive,
push damper tee handle in and
cturn it clockwise to decrease
pointer action.

2, If the pointer is sluggish, turn
the tee handle counterclockwise
to increase pointer sensitivity.
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SECTION 5.0

MAINTENANCE

3.1 GENERAL. The systems described in
this manual require little maintenance,
however, general operating practices should
include:

a. Cleaning the indicator glass on an
"as necessary" basis by using any
good commercially available glass
cleaning solution and a clean, soft,
lint free cloth.

b. Visual inspection of the system
prior to use, with special attention
paid to the integrity of fittings and
connections, ensuring no leakage
and that the load cell is free of any
obstructions. Should any leakage or
and other malfunction be observed,
refer to Section 6,0,

51

5.2 PERIODIC MAINTENANCE. The Load
Indicator System is designed for long, trouble
free service involving little maintenance.
Perform weekly inspections on the hoses to
ensure they are not cut, crushed or otherwise
damaged.

3.3 INDICATOR MAINTENANCE. If the
movement should become sluggish or other-
wise malfunction, inspection and repair
should be performed only by qualified
instrument  personnel, otherwise, the
instrument should be returned to Martin-
Decker or an authorized repair facility. If
replacement or repair of any parts is
required, order them from Martin-Decker or
any authorized representative. It is likely
that re-calibration will be required if any
repairs are performed on the indicator gauge.
Ensure the indicator is repaired and
calibrated only by qualified personnel.,
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SECTION 6.0
TROUBLESHOOTING

6.1 GENERAL. Most common system malfunctions ecan be remedied using Table 6-1 in
conjunction with the repair procedures in the following paragraphs.

TABLE 6-1. MALFUNCTION ISOLATION CHART

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
No reading on No fluid in system Recharge system (para 7.3)
indicator dial
Obstruction in hose Clear or replace hose
Damper closed Correct damper setting
Inacecurate load Hydraulic system Check hose connection for
indication undercharged leakage; recharge system
Worn indicator Repair or replace indicator;
internal mechanism contact Martin-Decker for
service
Improper zero (tare) Adjust zero-set (tare);
) setting recharge system
Erratie or sluggish Improper damper Correct damper setting
indieator reading setting
Air in hydraulie Purge system of air by pumping
system W15 fluid through check valve
on indicator and bleed through
bleed plug on the eylinder
Worn indicator Repair or replace indicator;
internal mechanism contact Martin~Decker for
service
Continued loss of Worn cylinder seals Contact Martin-Decker for
fluid at eylinder and/or piston service

6-1
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SECTION 7.0

REPAIR

7.1 REPAIR PROCEDURES. The following
procedures cover repairs that may be per-
formed in the field and do not include
detailed disassembly/assembly procedures for
the indicator gauge, hydraulic eylinder or
related equipment.

7.2 Field repairs consist of recharging or
bleeding the hydraulic system and replacing
faulty ecomponents, i.e., the indicator gauge,
hydraulic cylinder or hoses.

7.3 RECHARGING THE LOAD SYSTEM.

a. Assemble the hand pump and swivel
as shown in Fig., 7-1,

b. Remove the cap from the check
valve on the damper.

¢. Attach the hand pump swivel nut to
the check valve,

NOTE: Do not tighten the
swivel nut at this time. It
will be used to purge air
from the system.,

d. Fill pump bowl with Martin-Decker
W15/W16 (red) fluid.

e. Stroke the pump until air is purged
at the loose swivel nut, then
tighten the nut.

NOTE: Keep pump reservoir
at least one-half full at all
times to prevent introduc~
ing air into the system.

f. Raise the cylinder to a position
slightly higher than the indicator
gauge,

g. Loosen truss head bleed screw at
the base of P325E cylinder; or plug
at the top of P10012A and P10130A
eylinders,

h. Pump fluid into the system and
bleed at the cylinder screw (or
plug) until air bubbles cease to
appear.

i. Tighten the cylinder bleed screw
(or pipe plug).

jo Pump enough fluid into the system

7-1

to slightly overcharge,

k. Loosen cylinder screw (or plug) and
bleed until correct gap is obtained,

L. Tighten cylinder screw (or plug).

m. Disengage the hand pump swivel
nut from the check valve.

n. Replace and tighten check valve
cap.

0. Adjust damper as necessary,

7.4 BLEEDING THE LOAD SYSTEM,

a. Remove all weight from the
eylinder,

NOTE: Use a rag or con-
tainer to trap escaping fluid,

b. Using a 5/8-inch wrench, loosen the
check valve on the indieator until
fluid begins to esecape from the
fitting.

CAUTION

Avoid backing the check valve
all the way out or fluid may
be lost from the system.

¢, While bleeding fluid, constantly
check the cylinder gap (Fig. 4-2,
dim. 'A") for proper reading.

d. When cylinder gap is correet,
retighten the check valve.

e. Perform the Weight Test, See
Section 4.0.

Figure 7-1. YA2 Hand Pump Assembly.
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APPLIED HYDRAULIC SYSTEMS

P.O. NO.: 64291
CAVOTEC JOB NO.: 100966-1

OPERATION, MAINTENANCE AND INSTRUCTION MANUAL

SLIPRING ASSEMBLY
MODEL NO. S-150T
CAVOTEC DRAWING NO. B-101627
25A - 4 Cond 600V
With 1" NPT Air Passage

CAVOTEC, INC.

124 HATFIELD RD.
STATESVILLE, NC 28626

TEL.: {800)-CAVOTEC FAX: (704)-873-3093
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DOCUMENTATION
Stipring Unit S-150
Certificate Gode: Eoxd 1B T4
1 page: Wamings & Safefy
4 page: NEMKO certificate
2 page: Maintenance manual 8-160 with installation instruction
1 page: Drawing No. B-101567
WARNING
) This manual is intended as a guide to the use and maintenance of this Cavoteg product. Cavotec, Specimas S.p.A. orils affiiated

Companies accept no Habilty for loss or damage suffered as a result of the use of this manual,

If in doubt, always refer to the original eqiipmerit danufactursr,

SAFETY

ELECTRICAL PRECAUTIONS

The slipring should be installed and grounded in accordance with local cades, ordinances, and the National Electrical Code.
Always disconnect and lockout electrical power to this unit before attempiing to install, maintain or repair It

Do not use this slipring with electrical loads greater than the rated curent and voltage,

CAVOTEC ING., 124 HAYFIELD RD,, STATESVILLE, NC 28625, PHONE {300}-CAVOTEC," FAX [T04)-473-3043
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MAINTENANCE MANUAIL S-150 ;1
1. GENERAL DESCRIPTION: -

The Slipring Assembly is a NEMKG approved Eexd HB unit. It ineans that the slipring assemblyis . - .
designed to be used in a Zone 1 area where explosive gases can be present,

The following is a brief description of the Eexd JIB T4 code:

If an explosive gas is present in the same room as the slipring assembly, we can expect the same gas
to be inside the enclosure of the slipring assembly. The gas inside the enclosure will be ignited by
sparks occuring at the brush-to-ring interface. The explosion inside the enclosure will not {gnite the .
gas on the outside of the enclosure because all gaps between flanges, bearings, shafts, etc. are of | o
flameproof design. A
The slipring assembly is tested by fifling its enclosure with a pressurized flammable gas and igniting
it. During ignition of the gas, the swrounding room is also filled with the same gas, which must not be -
ignited during the test, This is an absolute criteria for the NEMKO approval.

2, INSTALLATION OF SLIPRING ASSEMBLY

NOTE: Consult NEMKO test report and certification letter in addition to this manual.

The body of the slipring assembly is provided with an installation flange against the platform side. i

LY

The portion of the slipring unit which turns with the crane is connected to the crane via a torque arm,

The torque required to rotate the slipring unit is minimal since it depends upon the total friction of the
brush-to-ring contacts and ball bearings.

IMPORTANT: There must be some flexibility between the stationary and rotating part of the slipring unit, '
because some misalignment may occur during installation in the crane. If in doubt contact
CAVOTEC as soon as possible.

Yfthe unit is provided with cables and Eexd cable glands, these are not to be removed or replaced. - :lu.'.s :

The slipring unit is equipped with an identification nameplate which describes the NEMKO
classification. THIS IDENTIFICATION PLATE IS NOT TO BE REMCVED OR COVERED.

3. GENERAL DEMANDS CONCERNING MAINTENANCE:

The enclosure’s ability to resist an internal explosion is tested and approved by NEMKO. NEMKO . ¢
demands the utmost care during disassembly & reassetnbly. The flameproof joints cannot be allowed 3
to become rusted, scratched, dented, cracked or deliberately modified in any form,

Unauthorized personnel cannot be atlowed to perform maintenunce on this unit. All replacement parts
must be identical to the original anes and obfained from CAVOTEC, Inc. EERED

GAVOTEC NG, 124 HATFIELD RD., STATESVILLE, NG 20825, PHONE (300)}-CAVOYEC, FAX (704}-873-3093
1
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4, MAINTENANCE ROUTINES:

a) Daily inspection:

This involves visually inspecting for surface corrosion, mechanical damage, the state of cable entries
and checking surface temperature,

b) Periodic inspection/~-recommended each year:
NOTE! Any disassembling and reassembling of the slipring unit chamber not performed by the
manufacturer, excludes the manufacturer from any fiwrther liability, The frequency of this
mainfenance is dependent upon the intensity of use. Periodic inspection demands disassembly of the i
Exd. Enclosure.
The periodic inspection should cover;
I. General condition inside the slipring unit.
IL Brush wear.
I Slip ring wear.

IV, Cable shoes and screws secured.

Y. Ihsulation surfaces {(must be clean and dry)

R

VI, The condition of the flameproof joints. These joints shall be ireated with grease (not
painted).
Scratches and/or dents in the flameproof joints are unacceptable.

VII. Internal vacuum-cleaning.
5. DISASSEMBLING:
a) Ungovering the main slipring unit in the Exd chamber;

Disconnect all power.,
Remove the (8) M10 screws and lift off the Eexd enclosure.
Rings and brushes are now visible for inspection.

NOTHE!

Use great care to prevent any marks,scratches and/or dents on the flange surfaces because these are
pact of the flameproof joints.

Wipe the enclosure flanges clean and regrease the flanges before reassembling.

0. STORAGE .
a) When not in use, the slipting unit should be kept in a clean, dry place, protected and preferably
at room temperaturo. Slipring unit enclosures should be opened periodically to check far
condensation. It is recommended that a self-contained or bagged absorbent material be placed in the %

slipring enclosure during extended periods of storage. Remove absorbent before placing the
slipring into operation.

.

—

CAVOTEC tHC,, 124 HATFIELD RD., STATESVILLE, HC 28625, PHONE (800)-CAVOTEC, FAX (T94)-873-2003
2
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__)
CAVOTEC NO.: 100966-1
DATE: 9-7.02
SHEET1QF 1
RECOMMENDED SPARE PARTS | o
CUSTOMER NAME: APPLIED HYDRAULIC SYSTEMS, INC.
ADDRESS: STATION 1, BOX 10155, HOUMA, LA 70363.5990
PURCHASE ORDER NUMBER: 64291
SPARE PARTS REQUIREMENT FOR: S-1507 SLIP RING ASSEMBLY, DWG, B-101627
ITEN NO. DESCRIPTION QTy, UNIT PRICE
1 P/N 150TS025/140 - 25 AMP. RING & BRUSH ASSYY 4 $173.04
)

NOTE: WHEN ORDERING SPARE PARTS PLEASE SPECIFY:

1. SERIAL NUMBER OF UNIT ON NAMEPLATE.
2. PART NUMBER AND DESCRIPTION OF PART.
3. MODEL OR TYPE NUMBER CF UNIT.

PRICES: FOB STATESVILLE, NC+ FREIGHT, FIRM FOR 30 DAYS UNLESS NOTED, TERMS NET 30 DAYS.

CAVQTEG INC., 124 HATFIELD RD., STATESVILLE, NC 28625, PHONE (800}.CAVOTEC, FAX (704)-873-3093

ol L At TN AR EPA - R mat
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SERVICE ASSISTANCE & ORDERING INFORMATION
24 Hours a Day

INTRODUCTION

This section contains information for ordering replacement parts for the
equipment.

NOTE: CERTIFIED OEM REPLACEMENT PARTS CONTAIN NAUTILUS PART
NUMBERS. INFORMATION ON PARTS NOT LISTED IN THIS MANUAL MUST BE

@ RECEIVED FROM OSI NAUTILUS CRANE FOR PROPER VALIDATION AS NON-OEM
PARTS MAY NOT MEET PERFORMANCE STANDARDS. ANY REPAIRS MADE WITH
NON-OEM PARTS COULD EFFECT SAFE OPERATIONS OF THE CRANE AND CAUSE
POSSIBLE PERSONNEL INJURY.

PARTS DELIVERY

To ensure prompt delivery of parts, be sure to give the correct name, address,
town, state and country to which the parts are to be shipped. Include the Zip
Code, if applicable, and specify the type of shipment. If the type of shipment is
not specified, parts will be shipped by the best available means as determined by
Oil States Industries.

PARTS AND SERVICE INQUIRIES

If difficulty is encountered with the repair of any assembly / component or if
replacement parts are needed for any reason, contact the Oil States Industries
Parts and Service Department for assistance at the following:

Oil States Industries Oil States Industries Thailand Ltd.
1180 Mulberry Road 450 Sukhumvit Road,
Houma, LA 70363 USA No. 102
Tambol Huaypong
Telephone: (985) 868-0630 Amphur Muang
Toll Free: (800) 247-5530 Rayong 21150
Fax: (985) 851-0778 Thailand

Telephone: + 66 (0) 38 691 643
Fax: + 66 (0) 38 691 644



REFERENCE DRAWINGS

BILL OF MATERIAL

M2002SK4-036 CRANE GENERAL ARRANGEMENT (FOR MANUAL USE ONLY)
M2002SK4-037 POWER UNIT GENERAL ARRANGEMENT (FOR MANUAL USE ONLY)
M20025K1-087 HYDRAULIC SCHEMATIC (FOR MANUAL USE ONLY)
M2002SK1-089 ELECTRICAL SCHEMATIC (FOR MANUAL USE ONLY)
M2002SK1-090 ELECTRICAL DIAGRAM (FOR MANUAL USE ONLY)
M2002SK1-088 AIR SCHEMATIC (FOR MANUAL USE ONLY)

HOSE LIST
ITEM|QTY | HOSE PART LOCATION LLOCATION
ID NUMBER TO FROM
(IN)
1 1 1" |N7B4216-300 |Auxiliary Control Valve Hydraulic Pump #1
(Inlet)
2 1 %7 |N7B4204-130 |Auxiliary Pressure Gauge Auxiliary Control Valve (Inlet)
3 1 | 1-1/4” |[N76120-290 |Return Manifold Auxiliary Control Valve
(Outlet)
4 1 17 |N7B4216-620 |Auxiliary Hoist (Down) Auxiliary Control Valve (down)
5 1 17 |N7B4216-240 |Auxiliary Dump Valve (in) Auxiliary Control Valve (Up)
6 1 1" [N7B4216-710 |Auxiliary Hoist (Up) Auxiliary Dump Valve (out)
7 1 17 |N7B4216-100 |Main control valve (inlet tee) |Auxiliary controf valve power
beyond (check)
8 1 1 14" [N7A1120-340 |Boom control valve (inlet) Pump #2
9 1 % |N7B4204-170 |Boom pressure gauge Boom control valve (inlet)
10 1 11" |N76124-290 |Return manifold Boom control valve (outlet)
11 1 3"  |N76512-260 |Boom cylinder up left Boom control valve up
12 1 847 |N76512-210 |Boom cylinder up right Boom control valve up
13 1 3" [N76512-270 |Boom cylinder down left Boom control valve down
14 1 34" [N76512-220 |Boom cylinder down right Boom control valve down
15 2 14" |N7B4204-036 |Counter balance valves Boom cylinder down port




HOSE LIST

e

ITEM | QTY | HOSE PART LOCATION LOCATION
ID NUMBER TO FROM
(IN)
16 1 1" [N7B4216-340 [Main hoist control valve Pump #3
(inlet tee)

17 1 1%”  [N7B4204-130 |Main pressure gauge Main control valve (inlet)

18 1 11" [N76124-230 |Return manifold Main control valve (outlet)

19 1 116" |N7A1124-620 |Main hoist down Main control valve down

20 1 11" |N7A1124-210 |Main dump (in) Main control valve (up)

21 1 1 %" |[N7A1124-560 |Main hoist {up) Main dump vaive (out)

22 1 3" |N76412-300 |Swing control valve (inlet) Pump #4

23 1 %’ |N7B4204-120 |Swing pressure gauge Swing control valve (inlet)

24 1 1”7 |N76116-210 [Return manifold Swing control valve (outlet)

25 2 34" |N76412-340 |Swing drive Swing control valve

26 1 %7 |N7B4204-340 |Park brake Swing control valve (1/4”
check-inlet tee)

27 1 14" |N7B4204-120 |[Park brake valve (in) Swing control valve (1/4”
check-inlet tee)

28 1 14" |N7B4204-340 |Hydraulic tank Park brake valve (out)

29 1 %" |N7B4204-350 |Dynamic brake Dynamic brake actuator

30 1 14" |N7B4204-210 |Swing brake cooler Return manifold (1/4” flow
control)

31 1 %" |N7B4204-330 |Hydraulic tank Swing brake cooler (out)

32 1 15" |N7B4204-090 |Aux dump valve (1/2” check |Main dump valve (1/2" check

tee) tee)

33 1 15" |N7B4208-260 |Anti-2 block override (in) Aux dump valve (1/2” check-
tee)

34 1 %"  |N7B4208-280 |S/S tubing base pressure Anti-2 block override valve
(out)

35 1 1%”  |N7B4208-190 |Main CBSD valve (in) S/S tubing tip pressure

36 1 1%”  |N7B4208-300 |Aux CBSD valve (in) S/S tubing tip pressure




HOSE LIST

ITEM|QTY | HOSE PART LOCATION LOCATION
ID NUMBER TO FROM
(IN)

37 1 %" |N7B4208-192 |S/S tubing tip return Main CBSD valve (out)

38 1 1%”  |N7B4208-304 [S/S tubing tip return Aux CBSD valve (out)

39 1 %" |N7B4208-340 {Hydraulic tank S/S tubing base return

40 1 1%”  |N7B4204-190 |Main case drain (tee) Aux case drain

41 1 147  |N7B4204-340 |Hydraulic tank Main case drain (tee)

42 1 %" |N7B4204-320 |Return pressure gauge Return manifold

43 1 3”  |N7A7548-190 |Return filter Return manifold

44 1 14"  [N7B5104-075 |Load cell gauge Load cell

45 1 14" |N7B4204-480 |Engine oil pressure gauge |Engine block

46 1 1" |N76116-220 |Air swivel (bottom) Pedestal wall

47 1 1" [N76116-390 |Air tank (in) Air swivel (top check)

48 1 17 IN76116-160 |Air relay valve (in) Air tank (out)

49 1 1”7 |N76116-400 |Air starter Air relay valve (out)

50 1 14" |N7B4204-140 |Start valve (in-tee) Air relay valve (in}

51 1 %" |N7B4204-350 |Air pressure gauge Air start valve (in-tee)

52 1 14”  |N7B4204-350 |Air relay valve “APP” Air start valve (out)

53 1 147 IN7B4204-420 |Air wiper valve (in) Air tank

54 1 14" |N7B4204-500 |Throttle cylinder Throttle actuator

55 1 147 |N7B4204-180 |Pressure switch (electric) Oil pressure gauge

56 1 214" |N7A5340-088 |Pump #1 Hydraulic tank

57 1 2" |N7A5332-088 |Pump #2 Hydraulic tank




HOSE LIST

ITEM|QTY | HOSE PART LOCATION LOCATION
iD NUMBER TO FROM
(IN)
58 1 2" |N7A5332-088 |Pump #3 Hydraulic tank
59 1 11" IN7A5324-088 |Pump #4 Hydraulic tank
60 1 3/8" |N7806-110 Fuel pump Fuel tank
61 1 3/8” |N78106-140 |[Sentinel (in) Fuel filter
62 1 3/8” |N78108-140 |Fuel rack (in) Sentinel (out)
63 1 | 5/16” |[N78105-120 |Fuel tank Fuel rack (out)
64 1 14" |N7B4204-130 |Sentinel (in) Engine oil pressure
65 1 147 [N7B4204-120 |Water temp probe (tee-in) | Sentinel {out)
66 1 147 |N7B4204-140 |Oil temp probe (tee) Water temp probe (tee-in)
67 1 14" |N7B4204-140 |Water temp probe (vent-in) |Oil temp probe (vent)
68 1 %" |N7B4204-120 |Engine block Water temp probe (vent-tee)
69 - - - - -
70 - - - - -
71 - - - - -

72




ITEM

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

QTY.

—

PART NUMBER

PARTS LIST

DESCRIPTION

N61612-060
N61945-001
N47105-002
NG61165-004
N45916-001
N60255-005
N61640-145
N61640-146
N61640-147
N00163-010
N46647-002
N46432-004
N46419-002
N61984-016
N61308-001
N60014-012

N20208-092

N45931-010
N45422-013
N61991-004
N61308-002

N60014-012

BOOM AND RIGGING

Boom Weldment (Rev. J)
Boom Foot Pin

Boom Butt Insert Bushing
Boom Foot Pin Keeper Plate
Boom Angle Indicator Placard (Right Hand)
Boom Angie Indicator Needle
Boom Roller

Boom Roller

Boom Roller

Main Wire Rope

Main Wire Rope Anchor

Main Hoist

Main Hoist Bolt Kit (Not Shown)
Main Hoist Mounting Plate
Main/Auxiliary [dler Sheave Pin

Main/Auxiliary Idler Sheave Pin Keepers

Main/Auxiliary Idler Sheave Pin Keeper Bolt W/Lock

Nut

Main Idler Sheave

Main Idler Sheave Bearing

Main Idler Sheave Bearing Retainer
Main Sheave Pin

Main Sheave Pin Keepers



PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
BOOM AND RIGGING (CONT’D)
95 1 N20208-092 Main Sheave Pin Keeper Bolt W/Lock Nut
96 2 N45931-010 Main Sheaves
97 2 N45422-013 Main Sheave Bearings
98 4 N61991-004 Main Sheave Bearing Retainer
99 2 N60646-004 Load Cell Pins
100 1 N60645-001 Main Extended Wedge Socket Pin
101 1 N30602-005 Main Open Wedge Socket
102 1 N30606-010 Main Wire Rope Clamp
103 4 N30601-006 Main Wire Rope Shackles
104 2 N45315-048 Main Anti-Two Block Suspension Cables
105 1 N45943 Main Anti-Two Block Valve
106 1 N46831-054 Main Load Block
107 1 N46831-054-1  Main Load Block Safety Latch
108 297 ft  N0O0163-008 Auxiliary Wire Rope
109 1 N46647-006 Auxiliary Wire Rope Anchor
110 1 N46285-008 Auxiliary Hoist
111 1 N46419-004 Auxiliary Hoist Bolt Kit (Not Shown)
112 1 N61535-047 Auxiliary Hoist Mounting Plate
113 1 N45931-010 Auxiliary ldier Sheave
114 1 N45422-013 Auxiliary Idler Sheave Bearing
115 1 N61991-004 Auxiliary Idler Sheave Bearing Retainer
116 1 N61010-006 Auxiliary Extension Sheave Pin
117 2 N60014-010 Auxiliary Extension Sheave Pin Keeper




PARTS LIST

ITEM  QTY. PART NUMBER | DESCRIPTION

BOOM AND RIGGING (CONT’D)

118 1 N20208-080 quiliary Extension Sheave Pin Keeper Bolt W/lLock
ut

119 1 N45421-011 Auxiliary Extension Sheave

120 1 N45422-006 Auxiliary Extension Sheave Bearing

121 1 N61991-002 Auxiliary Extension Sheave Bearing Retainer

122 1 N30602-003 Auxiliary Open Wedge Socket

123 1 N30606-008 Auxiliary Wire Rope Clamp

124 4 N30601-006 Auxiliary Wire Rope Shackles

125 2 N45315-048 Auxiliary Anti-Two Block Suspension Cables

126 1 N45943 Auxiliary Anti-Two Block Valve

127 2 N60989-001 Anti-two Block Hangers

128 1 N46832-001 Auxiliary Overhaul Ball

129 1 N46832-001-1  Auxiliary Load Block Safety Latch

130 - - -

131 - - -

132 - - -

133 - - -

134 - - -

135 - - -

136 - - -

137 - - -

138 - . -

139 - - -



PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
TURRET
140 1 N2002SK1-085 Pedestal Weldment (Rev. A)
141 1 N45958-001 Baliring
142 1 N47255-010 Ballring To Pedestal Bolt Kit
143 1 N47255-009 Baliring To Turret Bolt Kit
144 1 N61933-002 Turret Weldment (Rev. F)
145 1 N61337-005 Turret Machining, Rev. B (Not Shown)
146 1 N61676-019 Walkway and Supports
147 1 N2002SK1-166 Access Ladder
148 2 N61297-002 Cylinder to Turret Pins W/Keepers
149 2 NB0006-093 Cylinder To Boom Pins
150 2 N60014-040 Cylinder To Boom Pin Keepers
151 2 N20216-128 Cylinder To Boom Pin Keeper Bolts w/Lock Nuts
152 2 N47035-002 Luffing Cylinders
153 2 N47035-501 Luffing Cylinder Seal Kits (Not Shown)
154 4 N46700-006 Spherical Bearings
155 2 N12972-001 Counterbalance Valves
156 4 N12622-002 Hydraulic Swivels
157 1 N45686-005 Swing Motor
158 1 N47199-001 Swing Brake

*“WARINING: These are special bolts meeting SAE Grade 8 and API Specification 2C
requirements and must be purchased from Applied Hydraulic Systems, Inc.
Standard off the shelf Grade 8 bolts MUST NOT BE USED as they do not
meet the requirements of AP| Spec Zc.




PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
TURRET (CONT’D)
159 1 N47103-002 Gearbox
160 1 N60265-002 Pinion Cap Plate
161 1 N45853-001 Pinion
162 1 N61196-003 Pinion Guard
163 1 N60613-089 Return Manifold
164 2 N80299-002 Dump Valve
165 2 N45674-011 Check Valve
166 1 N45419-004 Flow Control Valve
167 1 N80196-004 Emergency Load Lowering Kit (Not Shown)
168 1 N47021-041 Electric Swivel
169 1 N61242-017 Lube Manifold
170 1 N46649-002 Tool Box
171 - - -
CAB
172 1 N80278-043 Cab Weldment (Rev. -)
173 1 N60950-034 Cab Tray
174 1 N46621-001 Cab Right Side Sliding Window
175 1 N80278-214 Cab Door Latch
176 1 N80278-213 Cab Door Handle
177 20 ft. N80278-220 Cab Door Gasket
178 1 N2002SK1-183 Cab Step
179 3 N46051-002 Air Windshield Wiper Assembly




PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
CAB (CONT’D)
180 1 N45408-067 Swing Control Valve
181 1 N46675-020 Auxiliary Control Valve
182 1 N47010-001 Main Control Valve
183 1 N46675-005 Boom Control Valve
184 1 N80344-189 Control Valve Linkage Assembly W/Levers
185 3 N45130-004 Control Lever Knobs
186 1 N13755-003 Seat
187 1 N46353-002 Seat Swivel
188 1 N61059-004 Seat Pedestal
189 1 N45025-001 Parking Brake Valve
190 1 N45025-501 Parking Brake Valve Spring Kit
191 1 N45025-502 Parking Brake Handle Kit
192 1 N45674-009 Check Valve
193 1 N46018-360 Engine Kill Cable
194 1 N46018-360 Emergency Engine Kill Cable
195 1 N45386-001 Start Valve Push Button
196 1 N45384-001 Dynamic Foot Brake Actuator
197 1 N45674-005 Check Valve
198 1 N45813-001 Dynamic Foot Brake Actuator Reservoir
199 1 N45358-001 Foot Throttle Actuator w/Reservoir
200 1 N45376-001 Hand Signal Chart
201 1 N2002SK3-035 Lifting Load Capacity Chart




PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
CAB (CONT’D)

202 1 N61322-004 Gauge Panel

203 1 N48017-004 Tachometer

204 1 N48748-028 Water Temperature Gauge

205 1 N46748-028 Hydraulic Oil Temperature Gauge

206 1 N47318-050 Boom Pressure Gauge

207 1 N47318-050 Main Pressure Gauge

208 1 N47318-050 Auxiliary Pressure Gauge

209 1 N47318-050 Swing Pressure Gauge

210 1 N47318-001 Return Pressure Gauge

211 1 N47318-006 Air Pressure Gauge

212 1 N47318-002 Engine Qil Pressure Gauge

213 1 N45729-033 Load Indicator System

214 1 N45729-033-1 Load Gauge

215 1 N45729-033-2 Load Cell

216 1 N45729-033-3 Clevis

217 2 N45729-033-4 Hoses

218 2 N45729-033-5 Disconnect Couplings (Male)

219 2 N45729-033-6 Disconnect Couplings (Female)

220 1 N45729-033-7 Hand Pump {Not Shown}

221 1 N45729-033-8 Fluid (Not Shown)

222 1 N93SK1-083 Load Indicator Mounting Bracket

223 - - -

224



PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
CAB (CONT’D)

225 - - -

226 - - -

227 - - -

228 - - -

229 - - -

230 - - -
POWER UNIT

231 1 N61833-003 Power Unit Weldment (Rev. -)

232 350 gal. N13764-001 Hydraulic Oil Storage Capacity (Not Shown)

233 175 gal. NOO178-001 Fuel Storage Capacity (Not Shown)

234 1 N45012-002 Cleanout Cover

235 1 N45012-527 Gasket

236 1 N45690-030 Hydraulic Oil Level Gauge

237 1 N45125-001 Hydraulic Qil Fill/Vent

238 1 N45690-030 Fuel Level Gauge

239 1 N45125-001 Fuel Fill/Vent

240 2 N46178-012 Tank Drain Ball Valves

241 2 N45921-032 Suction Strainers

242 3 N45921-028 Suction Strainer

243 1 N60863-011 Return Filter Assembly

244 1 N47204-001 Return Filter

245 2 N47204-501 Return Filter Elements



PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
POWER UNIT (CONT'D)

246 1 N45923-003 Tachometer Magnetic Pickup

247 1 N46785-346 Hydraulic Pump

248 1 N45031-504 Engine Adaptor

249 1 N45031-513 Drive Plate

250 1 N45031-521 Pump Sleeve

251 1 N46587-002 Air Start Motor

252 1 N47233-001 Sentinel Fuel Shutoff System

253 1 N47232-003 Chalmatic Air Intake Shutdown Valve

254 1 N46101-015 Rain Cap

255 1 N47097-001 Relay Valve

256 1 N45357-005 Air Lubrication

257 1 N45272-004 Spark Arrestor Silencer

258 1 N46996-005 Engine

259 1 N46996-533 Radiator W/Cap

260 1 N46996-504 Radiator Shroud

261 1 N46996-503 Radiator Fan Guard

262 1 N46996-510 Primary Fuel Filter

263 1 N46996-511 Secondary Fuel Filter

264 1 N46996-512 Oil Filter

265 1 N46996-555 Air Cleaner Assembly

266 1 N46996-556 Engine Mounted Tachometer

267 1 N46996-551 Engine Fan Belt

268 1 N46996-549 Turbo Charger



PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
POWER UNIT (CONT’D)

269 1 N46996-518 Fan Pulley System

270 1 N46996-552 Belt Tensioner

271 1 N46996-520 Flywheel

272 1 N46996-535 Water Pump

273 1 N46996-522 Fan Blade

274 1 N46996-508 Fuel Pump

275 1 N46996-558 Fuel Priming Pump

276 1 N46996-523 Upper Radiator Hose

277 1 N46996-553 Lower Radiator Hose

278 1 N46996-540 Engine Hood & Back Panel

279 1 N46996-507 Engine Side Panels

280 1 N46996-557 Cable

281 1 N47164-002 Air Tank

282 1 N45445-002 Pop Off Valve

283 2 N46178-008 S.S. Ball Valve

284 1 N98SK1-256 Starter Bolt Spacer

285 - - -

BRACKETS

287 1 N62214-004 Chalmatic Air Shutdown Bracket

289 1 N2002SK1-210 Chalmatic Air Adapter

290 1 N61738-016 Electric Swivel Bracket

291 1 N80402-005 Boom Tip Mounting Assembly




PARTS LIST

ITEM QTY. PART NUMBER DESCRIPTION
ELECTRICS

292 1 N46238-003 Red Beacon Light

293 1 N47514-001 Air Conditioner

294 1 N46868-010 Cab Light w/Bulb

295 1 N46534-002 4 Device Enclosure

296 1 N46540-002 Green Pilot Light

297 1 N46537-001 Cab Light Switch

298 1 N46537-001 Flood Light Switch

299 1 N46536-001 Push Button

300 1 N46405-006 Junction Box w/Back Plate

301 1 N45425-001 Pressure Switch

302 1 N45038-001 Circuit Breaker Box

303 1 N45039-001 Circuit Breaker Cover

304 1 N45037-001 Circuit Breaker 10 Amp

305 1 N45037-001 Circuit Breaker 20 Amp

306 1 N46878-501 Telephone Handset

307 1 N46878-504 TelephoneHeadset

308 1 N46878-507 Driver Speaker

309 1 N46878-505 Headset w/Extension Cable

310 1 N47137-003 Attention Horn

311 1 N46878-506 Horn / Speaker

312 175 N45044-017 Electric Cable 12/3

313 - - -

314
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ELECTRICAL
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HYDRAULIC SYSTEM



SEE MAINTENANCE PRECAUTIONS
PRIOR TO PERFORMING ANY WORK.

HYDRAULIC SYSTEM
- PART REPAIR OR REPLACEMENT -

Any repair of hydraulic parts, particularly pumps, motors and cylinders,
requiring complete disassembly of the unit is not recommended

to be performed in the field.

Major repairs should only be attempted by experienced, qualified and
properly equipped personnel. Only minor repairs and adjustments as

described in the manual should be performed in the field.

As always, the prime consideration when working on the hydraulic system
is to insure that no contamination is introduced into

the system. When replacing a hydraulic part, the following
basic outline should be used:

1. Remove damaged part and install new part.

2. If any debris are present in the hoses or tubing, the lines should be

flushed clean with a suitable solvent and blown dry before reconnecting.

3. If the hydraulic part is a pump or motor, power is off

and disconnects are open. Physically hand-fill ports with
clean hydraulic oil (Provides lubrication for initial start-up).

4. Reconnect all tubing and hoses.

5. If debris from damaged parts are in the system (such as motor
which has "gone to pieces"), replace the return line filter

element and check the suction strainers

6. Check all mounting bolts, nuts and/or pins.

7. Start prime mover and allow it to run at low (idle) (1,000rpm).

8. Operate system at least a few minutes at zero pressure.

9. Operate repaired system without a load on the hood, observing operating

pressure and general operational characteristics.

10. Operate system with a load, observing operating pressures and

general operational characteristics.

11. Inspect the system for hydraulic leaks and correct any abnormalities.
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Material Traceability Log

CRANE WO. NO.: (20209

CUSTOMER: S W.PETROLEUM SERVICES/ PEMEX
WELDMENT PART NO.: N2002S8K1

WELDMENT S/N:  02079-03
DESCRIPTION: Pedestal Weldment

-~
MODEL: 180B-60, =
CHECKED BY: ~ &~ 72~ W%
DATE: 7 s e S

Material Description Heat Number
Plate, A-36, 4" 1103257
Flange, forged, 67”7 x 56" x 3” 2175
Pipe, API 5L gr. B, 60” x 17 24-0803

Pipe, API 5L gr. B, 207 x 1.031"
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GLOBAL X-RAY & TESTING CORPORATION

Post Office Box- 1536
Morgan City, Louisiana 70381

JOEL MOREAU, President
Residence: 504-446-6861

MT WORK REPORT

Bus; 504-631-2426
Fax: 504-631-0093

Report No. M
1123

ey

JOB NO.

CLIENT

Aﬂﬂ/f&/f /’/vdéAa/ ¢s

DATE 5//{ / &

GONTRACTOR //2 e A

JOB LOCATION

) AL O 20 209

///ﬁ’/ZV@H y
/

CLIENT REPRESENTATIYV

MT TEGH. 77;;4/)17 )///?‘/1,4,-—“'6

REMARKS __/27 <77 fn;wg,7:*'a

WELD WALL REGOMHENDATIONS WELD WALL RECOMMENDATIONS
NO. THICKNESS |7 TAGEERT NO. THICKNESS |7 TAGEERT
X |RESECT REMARKS X _IREJECT REMARKS
i 51
2 . 52
3 L0670 | VT Lfa T o | 53
a / 54
5 P B Are Do sTHL | 55
T f/
6 ' 56
7 57
8 [t 2.0 VFIA A pu ke 58
7 7 [
9 50
10 £ Wopad e et 60
- L4 /
t 61
- 7
12 " Yl Tl 62
[ ¥ 4 o
13 63
14 [ R Tl 64
15 65
16 66
—
17 27, CcePdTALIE 67
7 ¥ Fi
18 68 ,
19 69
20 70
21 71
2 72
23 7
24 74
25 75
26 76
27 i
28 78
29 7%
30 80
31 DITION
32 GOOD (L FAIR{ ) PAINTED{ WELD { )
13
efidoe s EQUIPMENT
;: MAKE g oo MODEL (2 (oo SN &by 4
36 CONTRACTS
1 PROD SPAGING Blta b CONTINUOUS { )
38 AG( )~~"DC{ ) HALFWAVE{ ) FULLWAVE( )
AMPS
39
40 MEDIA .
4] 7C-BLACK WET(l/BA-DHY( ) WHITE HIGHLITER ( ey
42 CALIBRATION /e
43 108 WEIGHT LIFT{ ) FLUX IND. CHECK{ )
44 CALIBRATION DATE!
43
EPTANCE
4 e T M;"“mg“ﬂ ce {
47
48
49 A
30 TOTAL TIME HRS, / ,4ﬁ




Post Office Box 1536

GLOBAL X-RAY & TESTING CORPORATION Morgan Gity, Louletann 70383

JOEL MOREAU, President Bus: 504-631-2426

Residence: 504-448-0861 Fax: 504-631-0093

UT WORK REPORT

- TERMS AND ABBREVIATIONS 8 6 7 8
BT—BURN THROUGH LC—LOW CROWN QU—CUTSINE UNDERCUT
RTA—BURN THROUGH AREA 1.P—LACK OF PENETRATION P—POROSITY
C—CRACK MF-—-NCON FUSION SI—SLAG INCLUSIONS /
IU—INTERMAL UNDERCUT MNW—RNARROW WELD SL—SLAG LINES

. &iﬁfy_fﬁ{
CLIENT (Af,ﬂﬂ [ ed /é/v: 01//2’/;'&{//’6 5 DATE ’»//{/() Z_

contRAGTOR ' ;ﬂ Rem e ! JOB LOCATION /*%/4/ i, A
JOB NO. . #H OLO%oT CLIENTS HEPHESENTA}L\;’_‘E e ' .
UT TECH. //gm:ﬂ o /ﬂéﬁ"’ Aot & AEMARKS _ Lt 7 J’w{(ff&! ¢ a
T T o e rrere ] e T e
1 51
2 52
3 : 53
4 007 | Tl s |5
5 N / 55
6 NVAN AY W72 56
7 57
8 De dgrp / 58
g 4 59
10 e TAL TE 60
i1 ’ f 51
12 62
13 63
14 /08 7 ¥ Llpampsi T~ |64
15 ! n 65
16 One G| |ty e oo 86
17 ' 67
18 O A e ’,{) e i Al 68
19 69
20 Acelep 7TalblE 70
21 i /4 71
22 72
o3 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
3
32 EQUIPMENT
33 KRAUT KRAMER L Sk / :
Sk TRANSDUCER (M H 7) 67? «-:)‘,(:/3’3 foa o
2 ANGLE UsED __ & lop’ o
20 REFERENCE STANDARD ho § L2041 569 l
e i A 57y Level Tl
g CALIBRATION
30 db Gain v‘rpﬂ‘//g' Swoeep Dalay = ’
a1 Zerwo Delay Srmmeme==""""" Qpiacence Level _f; Z
42 SUBSISTANGES
43 AUTO TRANSPORTATION MILES
4 WATER TRAVEL TIME HRS.
45
16 LAND TRAVEL TIME HRS,
A7 WORK TIME HRS.
48 STANDBY TIME HRS. -
49 TOTAL TIME HRS, /';/"',Z"/?_ ¢
50 .

M“n\"‘r«“

e
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/7) GLOBAL X-RAY & TESTING CORPORATION

Post Office Box 1536
Morgan City, Louisiana 70381

=D ,
JOEL MOREAU, President
Residence: 504-448-6861

LC - LOW CROWN

LFP - LACK OF PENETRATION
NF - NON FUBION

NW - NARROW WELD

BT - BURN THROUGH

DAILY NDE WORK REPORT
TERMS AND ABBREVIATIONS

Bus: 504-631-2428
Pax: 504-631-0093

53067
G o 22

OV - OUTSIDE UNDERCUT
P - POROSITY

81 - SLAG INCLUSIONS

BL - SLAG LINES

Contractor / 7";’/7 L

Customer /’(/’7 %’0 / }"/ A{Q’O/

Address

Location of Job_ /%?;g‘-wzf{f e,

W.O.

AFE "{)lher S L5 N/

. ./ -
Job Speclfications 61,4/’*?»4»»4? //-2/*;/ —rjs;ﬂ

6}/ LTS e /Qa.a/ «_/////5'"

WELD PIPE RECOMMENDATIONS WELD e AECOMMENDATIONS
Ho- sze | ¥ |neser REMARKS NO.. sze | L e HEMARKS
ArAYEN L7 31
2 o -4 - 32
I~ 3
4 |73 yd M4
s12-Y i ' 35
6 ly-¢~ l z 3
7 37
8 38
9 {39
10 49
11 41
12 42
13 4
14 44
15 45
i6 46
i7 47
18 8
19 &
20 50
21 51
22 52
27 53
24 54
25 55
26 56
27 57
28 58
19 59
10 60

RADIOGRAPHIC SET-UP

A ContactDMethod ]

B Panoramic Methog 0
o g B o

c EIliptipai Mgthodrﬂ DSuperimposed Method (1

|

'

'

'

v

'

'

]

]

1
|
[

DIAMETER

MAT'L THICKNESS TECHNIQUE NO.

SoD STRENGTH SIZE FILM SGREEN -

Q.. EXP. TIME FILM PROCESSING TEME ::jé/w e

X-Ray Gamma____ v Other Custormer RepresentativM
/ of. o o2

No. of Welds Checked: ___/ Ne. of Film/Holder:

Linear Ft. Film Yo o x /7 Type 4,;}' SEND

Hours Worked: /A

Stand-By Time:

Subsistence {check if applicable)

Date

Tochnician: __S edBetdoein Levek: -7
Assistant: /J, L& /.;? e

Assistant:

Travel Time: Mileage

Unit No.

ot

o
ot

el



Material Traceability Log

CRANE WO. NO.: (20209
CUSTOMER: S W.PETROLEUM SERVICES/ PEMEX
WELDMENT PART NQ.: N61933-002
WELDMENT S/N:  02084-06
DESCRIPTION: Turret Weldment

MODEL: 180B-60, ///V;’/
CHECKED BY: f %A W
DATE: b2 [
Material Description Heat Number

Plate, A-36, fine grain w/ charpy, 27 2100114
Plate, A-306, fine grain w/ charpy, %" 1103242
Plate, ABS gr, DH36, 14" 833767640
Plate, API 2H, gr. 50, 37 C3013

Tube, square, A-500 gr. B, 2" x 67 x 6” B2MS5164
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02/22/2002 From:AMERICAN ALLOY STEEL To: APPLIED HYDRAULIC SYSTEMS, INC
P.O.{ 163439 . S5.0.# :199824 AA PL#:MSG586

Ttem :2 (2 PC) 2" X 24" X 240"
:DROP FROM ITEM # 1

an-tec!
LABORATORIES, INC.
Metalturgical Chemistry and Teating Laboratory

3204 BROADWAY (17017)
POST OFFICE BOX 282265
HOUST

h TIA07-2265
February 21, 2002 i roriiks bt Page ! of |
melattastars Qman.com
American Alloy Steel, Inc. P.O. No. 51871
Attn: Q.A, Department ReportNo.  02-0413-2

P.0. Box 40460
Houston, TX 77240

-

IDENTIFICATION: 2"x4"x 6", PLT#MS6586, HT# 2100114

MATERIAL: ASTM A36 OR EQUIVL, Mfg. Nucor
REFERENCE;: S/0# 199824
g ) IMPACT TEST
(Longitudinal)

10mm x 10mm CVN @ +10°F

Foot Pounds Lateral Expansion {mils) % Shear

80.0 63 50
75.0 59 50
79.0 63 50

MECH. TESTING - 0.5,

DATE Qj ?\} D} Donald Derrick
oY c}(\\J\\n\&;\‘\M Mechanical Testing Supervisor

Qur lelters and reports are for the excluslste of the client to whom they are addnesssd. Our reports apply only to the
actual sample tested and are not necessarlly indicativa of the properties of ather Identica! or simiiar materials
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a0 BETHLEHEM STEEL CORPORATION
QUALITY and PROCESS TECHNOLOGY
REFORT OF TESTS AND ANALYSES

BETHLEHEM LUKENS PLATE

SHPMENT HO. DA'[E.EHPP(U CAHOR VEINCIE RO,
fQA-11128 ] ' og.--avgios S o [HLA-LIE WITX 097594 FAGE 2 °
PlAMERICAN ALLOY STEEL [BECE Er-\pERIc R STEEL INC
ap0 NoX 40449 P R AL Rha EE—S(éR"E T4 GO IE[
BHOUSTON TX 77040-0469 . oj w b L mPER O {(Mtﬁr R BATON ROUG
ERRGK RN 18 70747
Y

WH{%&L’&M&AN“ ' ELONG.
SERIAL PAT. HEAT HO. PCS, DTH O DA LEHOTH
FMBER HO. HUMBER WEIGHT YELD TEHIRE RE0.

POMT BYREHOTH

INCHES INCHES INCHES OUNDS | PRT PET 1IN %‘Z

RS OHED Y INCAHATH 10 RO ABS-ae CERT 330477

=
==
ot
e
—c
-
I
2
—
“2
_‘TI
ol
=2
m
_ -l
=3
lazwnl
]
-t
N
—

FLATES | laBY &R DHEs KUD_FINE GRAIN FRAC REV
: 2004, AR Wk AH B;v A 5 by
SO0 B B Y R0 g}’rl_ﬁ PF
Faf & SSG&REE" Ehkg‘naéé% Blkeln
N ACCORDANG LITR FRol ?URE ouTUI
MFST |- ﬁﬁgTI¥ESIN0539??IEQ' 33A.E PREPARED IN
“S‘fﬁ“’é%'ié'i pﬁl"‘*s‘:'r"% : "%%:ff'énﬂkélﬁf% EEﬁTUNE%E ™
ua~sL1NG~FLA?E 2 kie
cox 494jod ol Ig1-2339
DUTSTDE INSFECTION [8Y AMERICAN HUREAU OF SHIPPING

83374764 2| 1.5 120 480 av00s | g2508 8330 3 |

gasps?iad 1| 1.5 §20 480 2450% | 65204 aased 2| 2¢
é mtE]  O-QUENCH TEMPERATURE T-TEMPER TEMPERATURE - H-HORMALIZE TEMPEAATLRE
Vo R IERERY CRRLIFYGRIAT IHE HOLRRE R DESCRINED WEREIN MBS RRENePRBDED phdtess
e R e o R e
|i; SATISEACT OF _THE _§i EVYEYOERS SRR
‘l‘ R el Rl TR e i B e e e N S S A
A fn _ . _ -
i e e A T BT AT
[ 1EST REPORT APPROVEL| DATE|_7-A 3 ©|

drzemicd dLcov freet by Flestetpelon
. - crvfashuranlce pepr. v
" et CHEMICAL ANALYSIS ‘ -
& HMEER c ™ , ) ] o " [ [ v N e " Fs
g ~ - 4, - - L .
BRI bRt 940+ 11620684, 504: 8149 %332{"?8@%?83?.42 s
‘ DOT-RB '0‘
Certleitd a trup copy pf the
rigina], retainkd in oyr file ,
AMERICAN ALLOY STEEL, It|C.

| CEATIFY THAT THE ABOVE RESULTS ARE A TRUE AHD CONRECT COPY OF AGTUAL
+ PESIKES CONTAMED M RECONDS WMARTAMED 8Y BETHLEHEW ARD ARE H FULL i -

COMPLIANGE WITH TIHE REOIFAERMENTS OF THE BPECH NGATIOH CITED ADOAT. TARE ] ol

TESY REPONT CANMOT BE ALTENED AND MUST BE TRAHSKTTEO MTAGY YTH ANY supsnancaoenT, aualre sns process temooov Il EAREEL L pean— LT

BUNSEOUENT THIRG PARTY TEST REPORTE, & PEOCWKRED. - l

GUSTOMER _ﬁg&éﬁdﬁg____me/ 595

CUST PO C4780
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14:28:21 205-783-8376->Namasco Millcerts

03/27/2002

Certification 808028
)
Shipped Hanna Steel Corporation Cust P.O.: NEW207802
From: Tuscaloosa Division Date Shipped: 3/26/02

1701 Boone Blwvd Load Tally 5-63091
P O Box 428 Invoice # 709399
Neorthport AL 35476

Send Namasco Corporation Ship Namasco

To: Attn: Aura To: 4501 North Mire

500 Colonial Ctr Pkwy 500
Roswell GA 30076

New Orleans LA

3/27/02 1

70117

11 4705012 6X6 1/2" GA ABOO 40.000FT P/N 4705012
28685870 BZIM5le4d ARDO 2001 B/C 1 553,000 70,000 27.5 BS1
Total Weight 8,457
Heat # C Nn P 8 51 Al Ch Cr Cu Mo Ni \'
B2M5164 .050 .6%90 .011 .003 .020 .030 .000 .020 .110 .014 .Q50 .004
HeatH B2M5164 was melted and manufactured in the USA
y
1= 7150412 2X3 RECT 1/4 HRABOOD 40.00CFT
2828424 A1Y2183 A500 2001 B/C 1 66,000 69,000 25.6 B70
2828424 ATY2188 AB0O0 2001 B/C 1 66,000 69,000 2Z5.0 BEZ
Total Weight 5,680
Heat # Cc Mn P 8 51 Al Ch Cr Cu Mo Ni \'4
AlY2183 .050 .700 .012 .0Q8 .0l10 .036 .000 .030 .100 .007 .040 .020
HEatH A1YZ2183 was melted and manufactured in the USA
AlY2188 .060 .670 .0l .003 .01C .027 .000 .030 .140 .009 .050 .0l6
Heat# A1Y2188 was melted and manufactured in the USA
16 7830212 4X10 3/8CA HRAS00 40.000FT
2817207 AIX2023 ALQ0 2001 B/C 1 64,000 70,000 26.5 B&6

Total Weight 7,819

Hanna Steel Gorporation
3812 Comimerce Avenue
. Box 658
ltield, Atabama 35064
205 780 1111
DUNS No, 00-4062-9294



03/27/2002 14:29:08 205-783~8376~>Nanasgco iﬁilicerts P.8/23

Certification .808028 3/27/02 2
L,}pped Hanna Steel Corporation Cust P.O.: NEW207802
From: Tuscaloosa Division Date Shipped: 3/26/02
1701 Boone Blvd Load Tally E~63091
P O Box 428 Invoice # 709399
Northport AL 35476
Send Namasco Corporation Ship Namasco
To: Attn: Aura To: 4501 North Miro
500 Colonial Ctr Pkwy 500
Roswell GA 30076 New Orleans LA 70117

16 7830212 4¥X10 3/8GA HRALOQ 40 .000FT

CONTINUED.

Heat # c Mn P 8 Si Al Ch Cr Cu Mo Ni A
AlX2023 L0850 700 .011 .003 .030 .037 .003 .070 .250 .023 .080 .017

Heat# AlX202Z3 was melted and manufactured in the USA

.M_/

Hanna Steel Corporation
3812 Commerce Avenue

P 0}, Box 558
. )M¢AHMma%M4 Randy Kirkland
. .4 180 1114 Manager of QA

DUNS No. 00-402-9294 .
Hanna Steel Corporation



GLOBAL X-RAY & TESTING CORPORATION Morgan City, Lowiiana 70381

JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-448:6861 . Fax: 504-831-0083
T WORK REPORT I
- ) TERMS AND ABBREVIATIONS 8 3 O
BT—BUAN THROUGH LC--LOW CROWN OU—QUTSIDE UNDERCUT

BTA~—BURN THROUGH AREA LP—LACK OF PENETRATION | P—POROSITY
C—CRACK NF—NON FUSION SI—SLAG INCLUSIONS
FJ—INTERNAL UNDERCUT NW-—MNARROW WELD S5L—SLAG LINES %77/
CLIENT Aﬂ// ‘"6/ //'4 A2 et /’ s DATE 5‘/’6/'97--
/J

CONTRACTOR ,////4 AR C/f JOB LOCATION
JOB NO, Z«t/D # ploto CLIENTS REPRESENTATIVEZFZ

UT TECH. 7,0’/?7/&_., )ﬂ/@fﬁﬂ i Aemanks ___ &Ly /Nq/lv«-t T
e THICKNESS SRCOER FrnMMFNn:‘Ez:nxg et ackEss ¥ %%-Eg_mmmmmm:zﬁms
i 51
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3 Lol A L f et qTin 2
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28 78

29 79

30 80

31

32 EQUIPMENT

33 KRAUT KRAMER /7

34 TRAMSDUCER (M H 2} (3? ,,’.2.; bl /’ 6o

gz ANGLE USED o —
pvs REFERENCE STANDARD _, ST ESY J&/b{_ﬂ/
38 '

a9 CALIBRATION

40 db Gain & 0} Sweep Delay sl

il Zero Detay Relerence Levei_M_
42 SUBSISTANCES

43 AUTC TRANSPORTATION MILES

::_ WATER TRAVEL TIME HRS.

a6 LAND TRAVEL TIME HAS.

47 WORK TIME HRS.

48 STANDBY TIME HRS. .. a._¢

49 TOTALTIME HRS. ﬂ

[42]
(=]




GLOBAL X-RAY & TESTING CORPORATION Siorgan Cits Loatoang 10381

JOEL MOREALU, President Bus: 504-631-24206
Restdence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT

Report No. M
1137

) /_f&-/,,[ ;,47
CLIENT _ Aﬁﬂ/ A /7/“7‘ r‘//f/?»r /c. 5 DATE {//i>/(~ -

CONTRACTOR //)é e < ’? JOB LOGATION //// 2ot Gy / A . < i,_«,—
opno. _ Ltro #2029 GLIENT REPRESENTATIVE - _
MT TECH. '/’72344 2 / (i s REMARKS __/¥) C/’*’ T
WELD WALL RECOMMENDATIONS WELD WALL RECOMMENDATIONS
NO. THICKNESS [ 7 TAGCEPT NO. THICKNESS [ 7 TACCERT
L X _{REJECT REMARKS x_|REJECT REMABKS
1 51
2 52
3 _ 53
4 Lo LT e ste ] 54
5 P 55
6 P YaWa Ve /24 .0 56
7 57
8 Vi ‘ . 58
9 AR WAV AY M 59
10 o 60
11 ot o} L el e ]
12 ) ! ] 62
13 e W e K ecd 63
4 ) 64
15 . PR S 65
16 SR e T b7 66
17 7 67
18 68
.9 69
20 ) 70
2] 71
2 7
23 7
24 4
25 75
26 76
27 77
28 78
29 7%
10 a0
3 SURFACE CONDITION
32 GOOD { )/,FATR( ) PAINTED({ ) WELD( )
3 : /UQ At EQUIPMENT
;‘: MAK 7/,‘?7 2§ @ MODEL £ o _sm__,,,,g‘(;)l,g g.
36 CONTRACTS
" PROD SPACING o e C U CONTINUOUS! )
28 AC( ) -DC( ) "HALFWAVE( )  FULLWAVE( )
10 _ AMPS, —_—
40 MEDIA
41 7C-BLACK WET ( () _-8A-DRY{ ) WHITE HIGHLITER e
42 CALIBRATION V(‘ Fof D 5
43 10# WEIGHT LIFT( )}  FLUX IND. GHECK ( )
4 CALIBRATION DATE: __
:2 ACCEPTANCE CRITERIA /
St AL e
47 M A T S P S 7 <
48
49 -
50 — TOTAL TIME Hns._/:zéu"é S




‘ ‘GLOBAL X-RAY & TESTING CORPORATION Morgan Citn 1 o 0381

JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No, M
" 1134

Je

| CLENT /44?&/ e oA //v &//AM/CS | DATE ";A?//-’ <

' CONTRAGCTOR /& e e JOB LOGATION // /?/ o 0}; /,,xél et e
| JosNo. _bpo P Lo209 GLIENT REPHESENTATIVE’? _ o
i
i * - ——
| MTTECH. %m/’”? ,1'0/44'54-““5 REMARKS _s/27 7 ;/»-*;r/éc i
: WELD WALL RECOMMENDATIONS WELD WALL AECOMMENDATIONS
! ND. THICKNESS [~ 7 TACCEPT NO, THICKNESS |7 TACCERT
- X REJECT REMARKS X HEJE:_CT REMARKS
| 51
: 2 52
3 L8407 ST forc e T 53
4 4 / 54
5 O Colres = a0g 55
6 ! 56
7 O | Tlee ree T 57
8 58
9 e &72rablE 59
10 7’ : 60
b . 61
12 62
13 B ‘ 63
14 64
15 45 !
16 66
17 67
18 68
19 69
20 70
21 il
2 72
2 7
2l 74
25 75
26 76
27 77
28 78
29 7%
! 0 80
31 FACE GONDITION
32 GOOD (wy  FAIR{ ) PAINTED{ ) WELD({ )}
i: Fen Mo s EQUIPMENT
= MAKE (22 ob o  MODEL [ Sy sN_Gew
36 NTRA
37 PROD SPACING Can i v _CONTINUOUS { )
18 AC(_» DC( ) HALFWAVE( ) FULLWAVE( )
39 AMPS,
40 MEDIA -
41 7C-BLACK WET () 8A-DRY( )  WHITE HIGHLITER (£l
42 CALIBRATION /&
43 10# WEIGHT LIFT ( ) FLUXIND. CHECK { )
44 CALIBRATION DATE:
j; AGCCEPTANCE CRITE
j : ﬁ/&.x(Z%SJ e ¢ b
: 47 71 . :
. - L
48 , : !
49 :
30 : ’ TOTAL TIME M, (—/,Z}I 25




i I GLOBAL X-RAY & TESTING CORPORATION

Post Office Box 1538
Morgan City, Louisinna 70381

N
JOEL MOREAU, President
Residence: §04-446-0861

MT WORK

Bus: 504-631-2428
Fax: 504-631-0093

eport No.M 10691

REPORT

HE
D SF 3
GLIENT A/ﬂ{ﬂ//fﬂc{ A{Cx‘/rﬁ Lres DATE__ - 20~ 0Od

Samé.

CONTRACTOR

JOB NO.

JOB LOCATION. e mc A

WO NO._O02.0 2. 0% AFE NO.

REMARKS __ 77 ¢ AJSIO R

PO NO.

WELD LOCATION AND IDENTIFICATION SKETCH

sza
MT TECH ks 940 Nalio ot veveL 7~ CLIENT REPRESENTATN;?;{:%IA,%/

/}’/'/"//US/O~ o -/—u;/kef‘

Quantity: Total Accepted: Total Rejected:
Area Examined Interpretation Repairs
Wéld identification Entire Specific | Accept. Reject Accept. Reject Remarks
1
2 [00 % T thsh) . Oﬂ Neraind Nerid € /-9/:2{@; N 2D 1%6:':—:1’% ”/ﬂt:
3 Fi . [ 7 7
/Ua/jf’u cer Seberortt, and ﬁé’n o A |t e fd s
) \ 7 7 7 i 7
5 "
6
7
8
9
10
11
12
13
14
15
16
17
18 P 2t n o B
19 /‘/‘)7/‘ e At Y ‘J.E‘A/} \Z('Lt/?
7 =
20 S RS R
PRE-EXAMINATION 7
Surface Preparation; {200 (j
EQUIPMENT p ‘ _
Instrument Make: o .,',{/p - Model:__ /%~ fa0 S.No.:_ F7OoO
METHOD OF INSPECTION
DO Dry G’V/Vet O Visible 0 Fluorescent
How Media Applied: _S¢ra «# -
DResidual  @Contfhuous’ D True-Continuous
@AC nDe EHalf-Wave
Q Prods O Yoke 0 Cable Wrap O Other
Girection for Field: 0 Circular 0 Longitudinal
Cleaning (if required): Marking Method:

We, the undersigned, certify that the St?}jme”ts in this record are correct and that the test welds were prepared and tested in

S Dt Sec

accordance with the requiremants of _/

Travel Time Mileage

L lon L YT 197 s il 0L - K )i /&

ubsistence Hours Worked gér




Material Traceability Log

CRANE WO. NO.

CUSTOMER:
WELDMENT PART NO.:
WELDMENT S/N:
DESCRIPTION:
MODEL:

CHECKED BY
DATE

020209

S.W. PETROLEUM SERVICES/ PEMEX
N61612-060

02084-05

Boom Weldment . -
180BC0 ., 7

(o v S — PR

Material Description Heat Number

Plate, A-514 (T-1) gr. B, 2" (Item 5) 107339
Plate, A-514 (T-1) gr. B, %" (TRF, TMF, BAF, BFF) 368152
Plate, A-514 (T-1) gr. B, '2” (TFI) 114759
Plate, A-514 (T-1) gr. B, %" 106354
Plate, A-514 (T-1) gr. B, 3/8” (LRW, LFW, RRW, RFW) 157045
Plate, ABS gr. DH 36, 1%%” 833767640
Plate, ABS gr. DH36, 17 WI1L634
Plate, A-36, '4” E2C108
Plate, A-36, 4" B2AS575
Plate, A-36, fine grain w/ charpy, %~ 1103242
Plate, A-36, fine grain w/ charpy, 3/8” B0LS559
Plate, A-36, fine grain w/ charpy, 1" 7454179
Angle, A-36, 4" x 27 x 27 315-4170
Tube, mech., 1026, 844" x 5'4” W0235
Tube, mech., 1026, 212" x 34" J7469
Tube, mech., 1026, 512" x 4” J7679
Tube, mech., 1026, 47 x 37 0944399
Bar, flat, A-36, fine grain w/ charpy, 3/8” 08886
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@, /NSPECTION SPECIALISTS, INC.

MECHANICAL TESTING LABORATORY DLVISION

5201 TARAVELLA ROAD » MARRERO, LA 70072-4240 « TEL: (504) 347-5600 » FAX: (504) 348-8001

806 E. MAIN STREET UNIT G + BROUSSARD, LA 70618 * TEL: (337) 837-2638 * FAX: (337} 839-2277

CERTIFICATE OF ANALYSIS

Client:  Namasco JobNo:  3119.90(.1)

Client Representative: Lenny Dubrock : Purchase Order: 5167073
Test Specification: ~ ASTM A370 '

Sample Identification: ~_Ope (1) = '/" x 96" x 480" Sample _ A514 Gr. B
Heat #107339

The above referenced sample was prepared and tested in accordance with the material requirements of
ASTM A370. One (1) set of three (3) charpy v-notch impact test specimens were prepared and tested. The
results of these tests are reported herein.

H L‘

CHARPY V-NOTCH IMPACT TEST

o . (10MM X 10MM X 55MM)

_JPECIMEN ID FOOT POUNDS LATERAL EXPANSION  PERCENT OF SHEAR
3119.90(.1)-Base 1 120 46 70
3119.90(.1)-Base 2 125 56 70
3119.90(.1)-Base 3 131 48 70
AVERAGE 125.3 50.0 70.0

3

Test Temperature: 0°F

"ERTIFIED BY:
} ".’_V-j . . i
A N (‘y\}/f)w_“ Date:  August 1, 2001 Certificate No: 1 of 1

Rodney C. Dufour,\Vice Président — Operations

ALL TEST SPECIMENS, SAMPLES, DROPS, ETC. WILL BE DISCARDED THIRTY (30) DAYS AFTER TESTENG UNLESS OTHERWISE INSTRUCTED IN WRITING.

VISUAL INSPECTION, NONDESTRUCTIVE AND DESTRUCTIVE TESTING SPECIALISTS



..

ASTM=A514-00-B-T
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D FOCEDADEY REPRESENTATIVAS nol Hﬂﬂur._..-boa n-.._.u“.ﬂ._‘g (FOLHA M2 43
. the
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24/08/01 20/08/01

20/08/01 07/10/01
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Tamputatina -

TEMPERATURA

Veeel Ta

_cooiGo g, J

FI08112381
108113515
108113523
108113531
108112558
108113566
108113574
106113590
108113604
108113612
109305469
109305477
109305485

6532
6532
6532
6532
6532
6532
6532
6532
6532
6532
6532
6532

6532
6532 2963 | 2963
6532 2963 | 2963

6532 | 2963 | 2963 (368125

6532 | X963 | 2963
6532 | 2983 | 2963
6532 2963 | 2963
6532 | 2963 | 2963
6532 2963 | 2563

6532 2963 ; 2963 (266056

65327 2963 ] 2963
6532 ] 2963 | 2963

963 [368152
355128

Qo] CED.[ LAY
44

15 o Divastion

S W.W
0 0,52
.0 0,49
28,0 0,47
30,0 © lo,46
0 0,49

QTALPEIQ 7 Yortar

coMPostiic QuimIca (%)

Compoxition (%
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g+
28519 3
368152 17
368128 17
33519 368125 18
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R
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64/22/2882 15:42 * TECHWELD INGC

TECHG

., 22876952193 i PAGE 89

i P.0. Box 1800 PASCAGOULA MS 39568-1800
i OFFICE; 228-762-2690 FAX: 226-766-5218
l

CE?TIFICATE OF A ALYS(S
Report No. 272-2H
Page 1ofd1
Date 4/19/02 .
;, LabNo. 272-0402.9
~Material - AS14 - | Thickness - 0.500° Dip. - HUID No. 368152 _
Material = | Thickness s Dia. = HYIDNo: o= T
Process = | FilerMetel e | Poslin e T
WPS - t . Welder i — ID S
From Delta Stee! and Subgidiaries i PO Other Rl _“__
TestFor  Charpy Impact ) ) _.; TestDate _ 4/19/02
Machine Model & Seriat No. Satec Systems (Baldwin) S1-1-C No. 1444 _
Calibration Certified By Net! Institute of Stds'and Tech, Date g1
Specification Followed ASTM E-23 Figure 1§Type A
__)Jr{entatlon of Specimens [ Transverse [ j.ongﬂudlna! : Size 10mm X 10mm X 55mm

CHARPY IMPACT TESTRESULTS

We certify that the statemants in tHi

Cerlified By

Notch Location Notch Type Tast impact Values - Mll Lateral Exp Joules
Temperature (ft. Ibs.)
V. 0°F 84 - ]
Base v 0°F 64 - -
v 0°F a7 o

i

e

Date

i record are comrect and that the test samples were prepared and testing accordance with the requlremenls of
Techweld PMT Procedure No. 1, ASTM E-23,




ECHG:
N WELD

04/22/2802 15:42 | 2

287695219 TECHWELD INC PAGE B4

P.0. Box 1900 PASCAGOULA MS 39568-1900
OFFICE; 228-762-2600 FAX: 228-768-5219

CERTIFICATE OF ANALYSIS

RepotNo. 272-2C

:

: Page 1of 1
HTg3ed! as” Date 40T
LabNo, 272.0402-3
Material - A514 .. | Thickness. .0.376" - Dia._ - HYIDNo. 388125
Material -~ _ Thickness == J -~ ___ HiIDNo,  -m
Process - ‘ _ Filler Metal e - __ Posttion aeme
wPs e T .  Welder - D -
From _Deita Stes| and Subsidiaries __ PO Other wew
TestFor  Charpy Impact _ o . _ TestDate 4119!02 o
Machine Model & Serial No. Satec Systems (Baldwin) SI-1-C No. 1444 .
Calibration Certified By _Nat! Institute of Stds and Tech, Date B/7/01
Specification Followed ASTM E-23 Figure 1 Type A .
‘prlentation of Specimens E:} Transverse [ Longgg.!_dlnal Size 10mm X 7.6mm X S5mm
) i CHARPY IMPACT TEST RESULTS
| Specimen | Notch Location | | Notch Type Test Impact Values % Shear | Mil Lateral Exp, Joules
| No. Temperature (. 1ba) o
381 I S A R ) pgd m S
i 3B2 Base v 0°F 108 — - —
| 3B3 V . 0°F 108 siraes aron -

We cerlify that the statements in §

Test ma

Cerlified By

4

his record are correct arjd that the tesl samples were prepared and testing accbiﬂance with the requirements of
Techweld PMT Pragedure No. 1, ASTM £-23,

prials will be discarded aftgdA im abg uniess prior written notification is raceived.

N\ 040411

Date 42—y -0
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INSPECTION SPECIALISTS, INC.

§’ MECHANICAL TESTING LABORATORY DIVISION

5201 TARAVELLA ROAD » MARRERO, LA 70072-4240 » TEL: {504) 347-5600 « FAX: (504} 348-8001

806 E. MAIN STREET UNIT G « BROUSSARD, LA 70518 » TEL: (337) 837-2638 » FAX: (337) 839-2277

CERTIFICATE OF ANALYSIS

Client: ~ Namasco : JobNo:  3154.90(.1) & ((2)

Client Representative: Lenny Dubroc Purchase Order: 5168819

Test Specification:  ASTM A370

Sample Identification: Two (2) ~Samples
(.1) ="/z" x 96" x 360" Heat No. 106127
(.2) = '/," x 96" x 360" Heat No. 106354

“| The above referenced samples were prepared and tested in accordance with the material requirements of
ASTM A370. One (1) set of three (3) charpy v-notch impact test specimens was prepared and tested on each
#ample. The results of these tests are reported herein.

J

CHARPY V-NOTCH IMPACT TEST

' (7.5MM X 10MM X 55MM)
SPECIMEN ID FOOT POUNDS LATERAL EXPANSION PERCENT OF SHEAR
3154.90(.1)-Base | 98 58 100
‘I 3154:90(.1)-Base 2 99 42 100
3154.90(.1)-Base 3 88 44 100
AVERAGE 95.0 48.0 100.0
| (10MM X 10MM X 55MM)
3154.90(.2)-Base 1 130 53 100
3154.90(.2)-Base 2 130 55 100
3154.90(.2)-Base 3 112 34 100
AVERAGE 124.0 47.3 100.0

Test Temperature: 0°F

Date:  August 28, 2001 Certificate No: [ of 1

ALL TEST SPECIMENS, SAMPLES, DROPS, ETC. WILL BE DISCJ\;IDED THIRTY (30) DAYS AFTER TESTING UNLESS OTHERWISE INSTRUCTED 1IN WRITING.
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We certify that the statements in t

Test mat

Certifiad By

it R 4£0/0YDLL TECHWELD INC PAGE 87
1
P.0. Box 1900 PASCAGOULA MS 39558-1900
OFFICE: 228-762-289C FAX: 228-769-5219
CERTIFICATE OF ANALYSIS
' Report No.  272.2F
HTd 1509 oo of {7
_ Date 4/19/02
LabNo. 272-0402.6 =~
Material A4 ~ Thickness  0.375° Dia. —- - HYID Ne. 90]780_ .
Materiat _.|. Thickness o Dia.  eenr ~ HYID No. e )
Process - o _ Filler Metal _‘_._W T . Position el )
WPS e . Welder - ..o R
From Delta Steel and Subpidiaries PO QOther saee
Tout For uCha_m_y_{rn_pagi LS - TestDats 4
Machine Model & Serial No. Satec Systems (Baldwin) SI-1-C No. 1444 » e
Cafipration Certified By . :__Nat'l Inslitute of Stds and Tech, _ Date 8/7/01
Specification Foliowed ___fﬁ[ll-/l_ﬁ:a[-‘_igg{é 1nyp:aA o :
Orip: 'ngon of Specimens “___l;]j"{gfjgyggg_‘___@"E_gg_g__i_tgginat .. Size 10mm X 7.5mm X 55mm '
_CHARPY IMPACT TEST RESULTS SO
Specimen | Notch Locafion | | Notch Type | Test f Impact Values | % Shear { Miltateral Exp, | Joules |
No. b | Temperatuwre | (ft s, |
..8B1 LY 92 e R -
682 1 omae [TV 102 ST .
SLLE IS S 2 B T 0.0 e T L

his record are correc! and that the test samples were prepared and testing accordance with the fequirements of
Techweld PMT Procedure No. 1, ASTM E-23,

Cate <4 _,g no
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LR E MG HRER f CERTTETER, QS COMELYING HATH T80 £00% ABS-QR CERT. 330497
FLATES |~ [ABS GR, DH34 KQD FIEE_ GHAIN PRAC REV
[0 1§ G AM34 REV 00
19081 IS L ARAGEY A &11.9‘}‘9
FAF B SONT =i BT CONTROL ROLL
-~ TEST CERTIFICATES ARE BR PARED
N ACCORDANCE | fii FROCEDUR OuTEL
| RNED_IN DIN 566142 FARA H IR
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DEN 50049 FARA 3. 18 LIET MAX {6 TON UNLBG
OH-SLING-~EI.ATE] CLANMF
cot 491od ol 381-2339
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R ST o S LT R MR e
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Y Steel Certificate of Test | | TIMKEN

1835 DUEBER AVE. 8.W. WORLDWIDE LEADER IN BEARNGS AND STEEL
CANTON, OHIO 44708 page 1 of 2 11/27/2001

Ip #0013716-1

S Marmen/Keystone Corporation
oT 105 GOODRICH DR

L O

D TARRANT AL 35217 usa

8 Marmon/Keystone Corporation
HT 105 GOODRICH DR

10

P PARRANT AL 35217 USA

Customer Order: 10-23530-055 YET SE TRANSFER Customer Part Numbex: § 5130
rimken Order: 51752-A {1075376) Heat Numbar({s): @
Dezcription of Material

opD: 8.500 in (215.900 mm) WALL: 1.500 in (38.100 mm) ID: 5.500 in (139,700 mm)
Shape: RD

Sales Type: 1026

Int Quality: ELECTRIC FURNACE-ULTRASONIC

Condition: HOT ROLL

gpecification

- ASTM A 106 Rev. 59 GRADES B & C EXCEPT WEIGHING OF INDIVIDﬁAL TUBES
- ASME SA-106 Rev, 1998 EDITTON 01/01/1998 GRADES B & C EXCEPT WEIGHING OF INDIVIDUAL TUBES
. ASTM E 213 Rev. 98 01/01/2001 FOR NONDESTRUCTIVE ELECTRIC TESTING . -

- ASTM A 519 Rev. 9%
- NACE MRO175 Rev. 37 0LA01/1897 - -
Chemistry Information 4
%C %Mn %P %5 %81 %Cr %Ni %Mo %Cu %Al EAY
SPEC Ladle Min: .22 .60 .10
SPEC Ladle Max: .28 .80 ,025 .025 .40 .40 .15 .40 . 080
w0235 Ladle: .26 .83 .007 .020 ,26 ,06 .08 .03 .24 .029 .001

When shipping document is attached it becomes part of this certification.

We certify the above materials have been inspected and tested in aceordance with the methods
preascribed in the governing specifications, and the regults of such inspections and tests conform
with the applicable requirements. Thia certificate or report shall not be reproduced except in
full, without the written approval of the Timken Corpeoration.

o0

Approved: by e 4
LLE A
NOTARY PUBLIC Aol o ot ERTIF‘IC'}é'fE}N PROCESSOR

. REVIEWED

HﬂﬂAL T

THE TIMKEN CORPORATION

- §194 L

Y344

g/
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Steel Certificate of Test " " TIMKEN

J
" 1835 DUEBER AVE. S.W.
CANTON, OQHIO 44706 Page 2 of 2

ID #0013716-1

WORLOWIDE LEADER IN BEARKNGS AND STEEL

11/27/2001

Customer Order: 10-23530-055 YEI SE TRANSFER Cuptomer Part Number: §.51.5130

Timken Order: 51752-A (1075376) Heat Number{s): w0235

Metallurgy Information
SPEC: Hardness MIDWALL 22 Max UOM ROCKWELL C

Heat Piece# UoM
w0235 A MIDWALL 87.0 / 88.0 ROCKWELL B

§DEC: Tensile MIN ELONGATION 22 Min STRENGTH UOM PSI TENSILE 70,000,00 Min YIELD .2

40,000,000 Min

Tensile ,2% Yld Elong Gauge
Heat Pliece# Strength UOM Strength % %Red Length &pecimen Direction
w0235 A 78,230 PSI 56,620 27.4 57.0 2 IN .505* RD LONG.

Ultrasonic in lieu of hydrostatic testing - Satisfactory.
Flattening test - Satimfactory

) THE TIMKEN CORPORATION



STEEL CERTIFICATE OF TEST ; T I M KEN

CANTON, OHIO 44706 \WORLDWIDE LEADER [N BEARINGS AND STEEL

'“)1835 DUEBER AVE, S.W.

OCTOBER 26, 1999

SOLD TO: MARMON/KEYSTONE CORPORATION

BOX 781
BUTLER PA 16003 USA

SHIP TO: MARMON/KEYSTONE CORPORATION
132 VALVOLINE DRIVE
EAST BUTLER PA 16025 UsA

DESCRIPTION ELECTRIC FURNACE 1026 - HOT ROLLED - SCALE FREE
OF MATERTAL: SPEC: SEE GENERAL STATEMENTS FOR SPECIFICATIONS

TIMKEN ORDER 40002 RELEASE A CUSTOMER ORDER 80-45386-003 SFPP

SI1ZE OD 3.500" WALL .500" ID 2.500"
CHEMICAL, ANALYSIS PIECE cv
HEAT c M P 5 s8I CR NI MO cu NO. NO.

J7469 LADLE 27 .86 .01L0 .024 .27 .11 J12 .03 .23

' PIECE cv
HEAT AL v B ¥o. NO.
©J7469 LADLE ,027 .00l .00l
BRINELL HARDNESS
PIECE
HEAT NO. RANGE
J7469 194.0/194.0
LONGITUDINAL TENSILE TEST
.20%
YIELD TENSILE
PIECE STRENGTH STRENGTH ELONG %
HEAT NO. P.8.I. P.5.I. IN % RED TEMP C SPECIMEN
J7469 66,529 87,190 2.0 24.1 60.0 . 505" ROUND

WHEN SHIPDING NOTICE IS ATTACHED IT BECOMES PART OF THIS CERTIFICATION

WE CERTIFY THE ABOVE MATERIALS HAVE BEEN INSPECTED AND TESTED
TN ACCORDANCE WITH THE METHODS PRESCRIBED IN THE GOVERNING

SPECIFICATIONS, AND THE RESULTS OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS. (‘ 1557

Jaft

NOTARY PUBLIC Sul’e”-‘lao‘r—uet
a2

APPROVED BY: JEPSON

Order Proceuaing

)

THE TIMKEN CORPORATION —
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STEEL CERTIFICATE OF TEST T IMKEN

1835 DUEBER AVE. 8.W, CANTON, OHIO 44706 WORLIMIDE LEADER IN BEARINGTS AND STEEL

SEPTEMBER 02, 1935

g0LD TO: MARMON/KEYSTONE CORPORATION
4250 BLUE RIDGE INDUSTRIAL PARKWAY

NORCROSS GR 30071 USA

SHIP TO: MARMON/KEYSTONE CORFORATION g
4250 BLUE RIDGE INDUSTRIAL PARKWAY \ \Q
NORCROSS GA 30071 USA

DESCRIPTION ELECTRIC FURNACE 1026 - HOT ROLLED - SCALE FREE
OF MATERIAL: SPEC: SEE GENERAL STATEMENTS FOR SPECIFICATIONS

TIMKEN ORDER 39427 RELEASE A CUSTOMER ORDER 20-41478~002 SPP

IS].‘_ZE oD 5.500" WALL .750"  ID 4.000"
. CHEMICAL ANALYSIS PIECE cv
. HBAT c MN P 8 58I CR NI MO Ccu NO. NO.

[

i .
) a7479 LADLE .27 .87 .009 .020 .26 .09 .12 .03 .21

A

b

) APPROVED BY: JEPSON BY W ‘9;;94@,... |
- NOTARY PUBLIC Jeff @érfs'i{f' 94 /
Supervisar~-Mes. Order Proeesaing

00094670198

TUE TIMKEN CORPORATION

: PIECE cv N
., HEAT AL v CB NO. NO. :
9)
-~ J7679 LADLE .029% .001 .001 o,
' O
BRINELL HARDNESS <
PIECE .
HEAT NO. RANGE
J7679 192.0/197.0 J
g
LONGITUDINAL TENSILE TEST
.20% q
YIELD TENSILE ~J
PIECE STRENGTH STRENGTH ELONG % I
HKEAT NO. p.s.I. P.S.I. IN % RED TEMP C SPECIMEN -3
J7679 62,810 86,120 2.0 25.4 55.0 ,505" ROUND D
WHEN SHIPPING NOTICE IS ATTACHED IT BECOMES PART OF THIS CERTIFICATION
WE CERTIFY THE ABOVE MATERIALS HAVE BEEN INSPECTED AND TESTED -—’\
TN ACCORDANCE WITH THE METHODS PRESCRIBED IN YHE GOVERNING ﬁ
SPECIFICATIONS, AND THE RESULTS OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS. 4
sremmererviafsy
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CERTIFICATE OF TEST TIM KE]

1835 DUEBER AVE. S.w, CANTON, OHIC 49708 WORLDWIDE LEADER IN BEARINGS AND §

SEPTEMBER 02, 1999

TIMKEN ORDER 39427 RELEASE A CUSTOMER ORDER 20-41478-002 SPR

HEAT J7679

LONGITUDINAL TENSILE TEST

.20%
YIELD TENSILE
PIECE STRENGTH STRENGTH ELONG ¥
NO. P.5.I. P.5.1, IN % RED TEMP ¢ SPECIMEN
72,416 B7,870 2.0 23.4 59,90 .505" ROUND

- SPEC: ASTM-A106-97A GRADES B & C EXCEPT WEIGHING OF INDIVIDUAL

TUBES & EXCEPT TOLERANCES, ASME-SA106 {1998 EDITION) GRADES B &
C EXCEPT WEIGHING OF INDIVIDUAL TUBES & EXCEPT TOLERANCES OF
1s38/01/01, ASTM-A519-56, NACE MRO175-97 OF 1887/01/01
ASTM-E213-93 FoR NONDESTRUCTIVE ELECTRIC TESTING - SATISFACTORY
ULTRASONIC IN LIEU OF HYDROSTATIC TESTING - SATISFACTORY

FLATTENING TEST - SATISFACTORY

THE TIMKEN CORPGRATION



LTV LTV COPPERWELD MATERIAL
COPPERWELD MEC&?&E&?O}S{? 3317?51_3147?HELBY ‘ TEST REPORT

| TOBULAR PRODUCTS Telephone 419/342.1200 FAX: 419/342-1437
)
0QS9000/1SO 9002 CERTIFIED ‘5“555155631[5,75:3”6-
&7 MARMON KEYSTONE CORDORATION SPECIFICATION CUSTOMER ORDER
;g; 2505 FFIRST AVENUE SOUTH ASTM AS513 98
T | IRONDALE AL 35210 10-019504
ﬁ | ATTN: TEST REPORTS DEPT.
R
GRADE | SIZEO.Dx 1D x WALL) QUANTITY SHIPPED DATE
1026 4,000 X 3.000 X .500 10862 LB 581.26 FT 07/20/01 07/20/01
CONDITION PART NO.
S# 00104401
EW DOM STRESS RELIEVE ANNEAL 4..5210 50000143
HEAT NO. Vo e _ o CHEMICAL ANALYSIS ¢ 7] GRAIN
C Mn P G Si i Cr Mo Cu v Al OTHER | SIZE
[8F:Y
0944399 .25 .66} .011].003 }.030 }.010 .0301.010 .020 .003 |.044 [ 0031
TI
. 0020
N
. 0054

HEAT NO. LOAD NO. | YIELD TENSILE PSI | ELONG % | RED ~ HARDNESS IMPACT FREQ:

SEVERITY
. PSl AREBA % BHN ROCKWELL FT.-LBS
) 2.0M RB
0944399 -|T2793751| 83500 93900| 19 : 94

JOMINY. HARDENABILITY (EXPRESS

HEAT NO. T 12 13 1 5 5 7 3

s s L

c D
N
~
Q. C, REVIEWED i&
\TE INITIAL 0“
T30t | S Q
MELT SOURCE 7 SBS{| THIS TEST REPORT NOTARIZER WHEN REQUIRED \i\
OTHER TNSFECTION SWORN AND SUBSCRIBED BEFORE ME
THIS DAY OF
MANUFACTURED IN THE USA :
) NOTARY PUBLIC
Dvans W, (e
Brian M. Clark, Ghief Metallurgist

MAYERIAL PRODUCED TO THE SPECIPICATION(S)SHOWN ABOVE. NO ADDITIONAL SPECHICATIONISIISIMPLIEDOR WARRANTED, THIS TEST REPORT SHALL NOT BE ALTERED OR REPRODUCED EXCEPT INFULL.

orE

P
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. hm

Post Office Box 1536

)
% GLOBAL X'RAY & TESTING CORPORATION Morgan City, Louisiann 70381

o nsisesn  MT WORK REPORT PR
otNo.M 10578

SX 57
CLIENT ,/4,0,0/; od /-/7{\/:/ AT DATE_$-27-07
CONTRACTOR Sene JOB LOGATION _f{0¢r g, (A

JOB NO. : : REMARKS _ /W7 sad C}ﬂ .

WONO. A2 67209 AFE NO. PO NO. -

: e
MT TECH mAﬁ?M HG,QA Qj LEVELL___GLIENT REPHESENTATIVE
/

WELD LOCATION AND IDENTIFICATION SKETCH

mT wepr ol Cvane Room

Quantity: Total Accepted: Total Rejected:
Area Examined Interpretation Repairs
Weld Identification Entire Specific | Accept. Reject Accept. Reject Rernarks
1
2 T /AJ‘//.’?- ((‘/\20,/) O /AU(/} SCoru AL
3 O el e f3ma lllo.rﬂ/i'm ‘lJﬂVt‘j;f !
4 i
5
6
7
8
9
10
1
i2
13 P
m —
15
16
17
18
19
20
PRE-EXAMINATION
Surface Preparation: /;') On r'[\
EQUIPMENT _ ) i
Instrument Make: oy W Model: /= - 300 S.No._ 7600
METHOD OF INSPECTION
0 Dry et 0 Visible o1 Fluorescent
How Media Applied: S ra of
0 Residual E-Contiucud 0 True-Continuous
@AC 0DC oHalf-Wave
OPreds  0OYoke 0O Cable Wrap T Other
[irection for Field: Q Gircular 0 Longitudinal
Cleaning (if required): Marking Method:

We, the undersigned, certify that-the stafements in this record are correct __alnd that the test welds wery:repared and tested In
accordance with the requirements of L ¢ Nl 5Pl for 10} Q¥7- 20 LI = GO/ PO
Travel Time Miloage Subsistence Hours Worked s




Post Office Box 1536
- Morgan City, Louisiang 70381

/) GLOBAL X-RAY & TESTING CORPORATION

JOEL MOREAU, President M T wo R K R E PO RT

Bua: 504-631-2426
Fax: 504-631-0093

eportNo.M 10601
ket 474

. Residence: 504-446-6861

CLIENT. A’a’ﬁ/,‘c?c! /ﬁ/?:o/;fou R DATE_5-23-02.
CONTRACTOR Sens e JOB LOCATION /74)0 9 a:',, (A .
_JOB NO.

REMARKS _/1T" IMSIO.

wono.__ 02 nz209 AFE NO, rono. / -

MTTECH _ynetedig0d bhlod Lever TIT OLIENT REPRESENTATN%&M,

WELD LOCATION AND IDENTIFICATION SKETCH

MT ISP - OC Crvome 600/\/\

Quantity:

Total Accepted:

Total Rejected:

W;]d Identification

Area Examined

Interpretation

Repairs

Entire Specific

Accept. Reject

Accemt.

Reject

Remarks

VI e

SPCJ sl

) Joa

asl

i

N7 /NS/Q.

L2

e LEPE
g

e Roaom ' fdde ! ofH

g e

|~ oo e ne]—

o«

—_
o

—_
—_

—
[y

—_
D

—_
E-

—_
o

—
[=>]

—_
-1

pa—y
oo

—_
0w

20

PRE-EXAMINATION
Surface Preparation:

A
gt/kfd‘/

METHOD OF INSPECTION
O Dry E‘I’Wet
How Media Applied: S0

EQUIPMENT
Instrument Make:

Model: __ /7- 50O S.No: 7000

0 Visible O Fluorescent

OResidual @ Continuoud O True-Continuous

4G ubDc GHal-Wave

O Prods a Yoke 0O Cable Wrap 0O Other
Direction for Field: 0O Circular O Longitudinal

Cleaning (if required); Maiking Method:

We, the undersigned, certify that the statements in this record are correct  and that the test welds we/re prepared and tested in
accordance with the requirements of £/t)S DA/ Sect.lor IE2, X772 P1e)nl~ 80/ ot , /O -
i Hours Worked L

Travel Time Mileage éubsistenc_;‘g

i

Lo
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GLOBAL X-RAY & TESTING CORPORATION g Coe v R .

JOEL MOREAU. President Bus: 504-631-2416

‘MT WORK REPORT Report No. M
1178

4 o074
CLIENT - ,4/’/’&// A /44/0(/? Aalics DATE é/zo//o’?

CONTRACTOR ///é’,m fes?
JBNO, __ AP 02020 9

MT TECH, 7//nm.. //9f-’f9""f= REMARKS | /#7T~ ‘.?Z3/t/</¢'o/ Cuar
WELD WALL REEOMMENDATIONs ~ WELD WALL RECOMMENDATIONS
NO. THIGKNESS v |AGGEFT NO. THICKNESS [~ 7 TAGCERT
X BEJECT PEMARKS - _ X RMML.__
1 51 : ‘
2 52
3 ' 53
1) a7 W e, r’.n./ Qe 54
s o FTT . 55
5 payo 3 Loooim 56
7 57
8 4/_;., ‘?',ua’."(,ﬁ"ﬁ‘a...a $ AT ecd 58
9 _ 50
10 e earAe | v~ (CEChecllod] o
11 / 61
12 62
13 Kidc e NTHbE 63
b4 /- 64
5 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
7 7
24 74
25 - 75
26 76
Y 7
28 78
29 79
30 80
3t SURFAGE CONDITION
3z GOOD { FAIR( )} PAINTED( ) WELD({ )
" Apfows  gaupMENT ‘
s MAKE #Q_L_(‘__“MODEL__Q__S_}“___SIN _Gmel
36 CONTRACTS .
P PROD SPACING R g (Y CONTINUOUS ( )
P AC( DC( ) HALFWAVE( ) FULLWAVE( )
20 AMPS ' :
40 MEDIA
41 7C-BLACK WET ( _V_afnn\f( ) WHITE HIGHUTERG
42 CALIBRATION  gAca—/
43 104 WEIGHT LIFT( )  FLUX IND, GHECK{ )
44 CALIBRATION DATE:
:2 ACCEPTANCE GRITERIA
) P 2 ey /,.
47 s b A
48
4
50 TOTAL TIME Hns.j,_-;/\/z “




Post Office Box 1536

GLOBAL X-RAY & TESTING CORPORATION Morgan Gity, Lowlatana 70381

JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 . Fax: 504-631-0093
IJT VVVORK REPORT
- : TERMS AND ABBREVIATIONS 8 3 7 8 .
BT—BURN THROUGH LC—LOW CROWN OU-~CUTSIDE UNDERCUT

BTA—BURN THROUGH AREA LP—LACK OF PENETRATION P—POROSITY R

C—CRACK NF—NON FUSION SI—SLAG INCLUSIONS

IW—INTERNAL UNDERCUT NW—NARROW WELD SL—SLAG LINES Y__;?/
CUENT /4’/04’/1 CQ/ /5/1 ﬁ{(ﬂ«/cS DATE /Z«D/ Z.

CONTHACTOR //éa""‘ e JOB LOCATION vl
JOB NO, _ &t 3’ A2 207 CLIENTS REPHESENTATIVE
UT TECH. ﬁmm‘\' %’Jﬁ""‘&f : REMARKS _&A€T ,ﬁ/gy,gp 7 -u-/
wa” THiCEESS 5; ‘F\lCEJECT PFMMMFNn‘;TﬁI:ﬁnKs sl THn‘thEss S 1o 61 wnMMFNn;Ea:ms
i 51
2 52
3 53
4 54
5 LD0% Ve~ Aoy peeTion~ |55
6 g 56
7 b DAt | AP0 0 57
B 58
9 Tl /o Vo' N 127 59
19 ’ 7 . 50
11 “Telofio=se | F2 Y27 61
12 ! G2
13 ol Toa o4 )8 2500 Je (27 63
14 . B4
15 Lred b Vot de 27 ° 65
16 66
17 e b Fet | X33 67
18 68
19 2 P 69
20 /7P 7A D E 70
21 ’ ‘ 71
22 72
23 73
24 74
25 75
26 76
27 T 77
28 78
29 79
30 a0
H
a2 EQUIPMENT
33 KRAUT KRAMER //4 . 7
34 TRANSOUCER (M H 2} o? PG §o =
35 ANGLE USED 7 o
23 REFERENCE STANDARD 4/ 5 ﬂ/ /I Sec (0
38
29 fd QCALIBRATION
40 db Gain Swaeep Delay  _ e
a1 ] Zero Dalay _— Relerence Level ys]
42 SUBSISTANCES
43 - AUTO TRANSPORTATION MILES
:;. WATER TRAVEL TIME HAS.
6 LAND TRAVEL TIME HRS.
a7 WORK TIME HRS.
48 STANDBY TIME HRS. Loy
49 ) TOTAL TIME HRS. /L, ,4
50




Material Traceability Log

CRANE WO.NO.: (20209
CUSTOMER: S W. PETROLEUM SERVICES/ PEMEX
WELDMENT PART NO.: “N61984-016
WELDMENT S/N: “N/A
DESCRIPTION: Hoist Weldment (Main) -

4
MODEL: 180B-60 .  _» -~ =22
CHECKED BY: ey A .
/

DATE: 7 é . /'7:7_ .2
Heat
Material Description Number
Plate, A-36, 15" 1103257
Plate, A-36, fine grain w/ chatpy, %" 1103242
WI1L634

Plate, ABS gr. DH 36, fine grain w/ charpy, 17
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03:9%
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Material Traceability Log

CRANE WO. NO.: (20209
CUSTOMER: S W, PETROLEUM SERVICES/ PEMEX
WELDMENT PART NO.: N61535
WELDMENT S/N:  N/A
DESCRIPTION: Hoist Weldment (Auxillary) .,

MODEL: "180B-60 M//
CHECKED BY: ﬁ/ ‘ F//,//f

Heat
Material Description Number
Plate, A-36, 47 1103257
Plate, A-36, fine grain w/ charpy, %” 1103242

Plate, ABS gr. DH 36, fine grain w/ charpy, 1” W1L634
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by certify
confained in th

PARTNO. "

) )
.. .' . m -
. . . SLOVENSKE ZELEZARNE U"
: ¥ METAL- RAVNE d...

PODJETJE ZA PROIZVODNJIO PLEMENITIH JEKEL
2390 Ravne na Koroskem
Koroska c. 14

(erti A cate

Slovenlia
N2 s LAE A 5:349 Telers 35 L14 si zelrv
Telefons 03 0221 1310
Faxe02 8220 4346

Ravie, 20, 12, 2001

Purchaser:

Contract number: Ba6HXEA Order nuaber) Varde X1
Subject: FORGED BARS
Heat treatments GSOLUTTON ANMMEALED

Specificatims .M. 8 Steeal--DH 1130

Draning Cast no, " Grade of steel No.of Batch Yielg Str.  Tensile £longat. Redurt.  Hardness
at 0.2% Offset  Btr, in 56 mm of Area R
P,.8.1. F.8.1. 1 pA

P § 3 42874 17-4 DH1L50 6 118,054 134,344 2t.0 68.0 32- 32

Side expansion:0,9741,3€;1,31 na

158~-¥-60"C2100,120,133 4
. R

Chemical Analysis

. GastMe. € i M P 0§ e M K oo Al BT KW
1
i A2874 0,029  0.49 0,40 0.031 0,020 15.24  4.2% 0.30 1.38
i
‘ Lq H2 02 A5 S Sn Ca Pb Fe Ir Ch+Tz
IoamT £.285

Kote:

. Free fros of sereury contavination,
Solution annealed:f904'F-Lh/Mater
fige hardening:2x 114B*F-Rh/4ir

Gpecifioationss

InSpec'Li-on deparinent

enske Zelszame

Ravrie nc:@Koro&ke}:i‘

g-d +2BRI9F 102 IeuUDI3EUJa3U] odoy deEp:z1 2o 90 d@3




,7 274 22 01l:16p p.2

s
#
P PP R PP PR ST RY SURT PEus ST FREY S CRRR LR RS- h b

J/

frre s o NORTEC "SPECATLTY STEEL Fax:806-747-0648 Apr 4473002 1918 pGE
. ’ ‘ i‘fé"" |‘. &E/ﬂ
speclally steels
L ——— ev—)

1!

ENTERED FEB 0 5 2000

Se Quslity
Universal Stainless & Allo Products Inc. @ gytam
600 Mayer Street » Bridgevills, PA 16017 ' g
(412) 267-7600

‘ 150-9002 CERTIFIED
Material Cortification QUALITY §YSTEM .
Order: 45526~ 1 Customer Order: KREHER STEEL CO., INC. - 67064
MELROSE PARK , IL 60160

Material: 17-4"AGED, &MOOTH TURNED ROUND BAR.
Spec:AMS 5643P, ASTM A564, H1150

-) Cerb: SHOW MELT TYPE, REDUCTION RATIO, REPT ALY, RESIDUALS ON CERTSE
Bime; - X X 20'6t .~ 22180
Melt Type: AOD CQndltan/FlniEh HOT ROLL, AGED, TURN 12HKRMS MAX, SAW cuT

Heat Number ¢ 0,033 Cr 15,38 Co  0.080 Ta «<0,01
. Mn 0.73 W =0Q.08 Cu  3.30 Al «0.01
#3385 g1 0.28 W 0.06 8n 0.007 Ti «0,01" "
L : g 0,002 Ni  4.41 Ph B w0.001 -
P 0.027 Mo 0.32 Ch  0.260 N 0.02§

(chemical analysis performed according to ASTM E572 & EL019) _C/E;

P {gfmu [Tdp HILSD (’.go;,) Ebﬁaad % ‘7,'%__,@5_5@¢

A’d‘h;}«{c Bps 4%}%&.2 C#Mc}“&sg@ -‘nmﬁy @A@Wdﬁ@o&
s.ﬁmx’&&mmt:’is ?ﬁf?ffﬁ?’ A 5155“ e . '
/38" dwsu fiww Tonsele -
/05"}6.‘;-; PP A
/6 2g ,MN .di'"c’a«-faﬁw«w
5055 muce @q-‘f‘?
) 20T Al E§i~2£d. ‘
. Al sl S

Mortuc. Soecaily Staadls



D.NO 00915272 P.O.#6018 . LOT. 00208453

) Spilg
} Page 1 1

e, 13B448

S, 3¢ BGH

Baschenigung Lber Werkslofiprifung nach BN 10204
Cordizate of MBlennt Leals a0c0ding to €N 10104 318

Canfizal GOt REDIS Oas mAtdiaux sakan EN 10204 - ) EDELSTAHL FRE'TAL

e Listarung snlsprchl Gen varainpanen Liefarpadingungen.
Yha abava madlionsd material have besn delvarad in accordance with ha tarms af the ecdar, KundenBostat-Ni.

Lo liramsan SeArespand aux condlions ds liraizan con ’. Cuslomer ovdor o, 30546-000 Energy
Cdo. no, du cleny
BGH Edatstahl Freitg] GmbH, Postfagh 1566, D-01681 Frailal BGH 01-0320-01

DGH-Auftraga-Kr.

BGH works no. 08030101/32430

BGH réleranca

Zochendas Liglerwerkes  Stempel gas Werkssachverstanoigen

Trads mark Inspecigr's siamp
Sipgna du foumissaur Poean de nspeciow
\ ’ T,
. ) ( (BOH Y
7N £Q408/
Erzeugnistorm Stabstahl, rund, gewalzt, geschalt/poliert
Product Round bars rofied, peelad/polished
Warkalofl f Quakty 17/4 PH- [DBH1 150)
Antardeningen ASTM A 564 19099a
Requitemants SPEC 6300BH-RD-01 06/17/98 Rev 3,SPEC 8300BH-RD-02 06/18/98 Rev 3,
ASTM A370 -O7a, A484 -9B, ASME SA564 -88, SA484 - 98,
AMS 5643N -01/92, AMS 2303C (Mag paricle test) -01/93
NACE MR-0175-2000 .
Bagicnbgung und Mallnz;mpn:’lunq TCrachmsizunpNachbohandiung Vecwadchsiungsprifung {spesroanaiylisch)
tnspaction and dimenisional control Mokingpocasusacondary rafining Idanlificalicn last (spodral-gnalysis)
onne Beanstandung’ , E - vOD chne Besanstandung
witheut objecticn without cbjection
APos. I Anzat Abmosaung ! Gewicht kp | Sehinelz-Nr
Hem Quantity timenyoa . ) Woght kgl :  HestvNo.
} 1 12 | A00dia. . 6524 lbs 11612
gl © 5i Mn P .5 cr Mo  Ni Co Hp . NZ Ta

{4842 0,027 0,24 0,62 0,028 0,004 15,75 ©,19 4,12 3,32 0,270 0,0280 0,004

warnabenandiungezostard  |§sungsgegliht + 2x ausgehirtet

MATFRIAL FREE FROM MERCUTY CONTAMINATION., MATERTAL RO WELD REP.“J.IR.
TEST PIECES TAKEN FROM ACTUAL BAR FROLOWGATION = 6" LEMGTH

~ | amMs 2303C (Mag particle test): without objeckion

Country of origin: Germany

..

)

Cerdiion of naal Uoal solution annealed + 2x precipitation hardianing

" T bad Korvecitagarbeil  Probenionm " jHane HRT
Probe-Nr. Lage {remg.| Rp0,2 Rm P 2 impact value Shapa of tasl pieca Hardnel;]sRC
Cest oMo, _tE Lksi L. |ksi s |y L |EELDs Charpy-¥_"F A
Soll/Req. I »=110 =145 >=17 {#=50 =20 7Y =2G
A : <=33
335HD1 L l+69 114 136 23 68 49 35 42 =75 29-32
Prob-Rr Temp later.Breitung mm Scherbruchant. %

Test-HRo "F later.extension shear fracture

335HD1 -5 0,6 0,% 0,7 50 45 50

Ferritgehalt/ferricve=2,6% verformungsgrad/reduction ratio=13:1

: ' . Eyaital,doa Do Werkssa thversiandi
J antagen |)S—catificate / Protokoll Plocs and daln Wom:-h:p‘:mma e
’Eur.:rc;“ Glahbesch./Heat treatment cer Lisu ot daia Larpar do lusine
18.09.2001 QESER
Das Zeugris wurde maschinell ersiell und ist chine Unterschrift glitig. Tris carificata was gunes aled by R syslam A MUgL o1 D4 signed lof valdiy.

Ca cortificel 8 615 $labli sut aystéme indbimatique et est vafable sans tignaluie




traschallpriifung
UHrasonic testing

Zeugnis-Nr.: 138448
Certificate no..

No. de carificat :

EN 10204 348

Kunden-Bestell-Nr. : 80546-000 Energy
Customer order no.:
Cde, no. du client

j?uit [;‘E;-_l Seite 1
E&LSTAHL FREITAL
BGH-Auftrags-Nr. : 080301-01

BGH-works no,
BGH-référence:

i1

Wirmebehandlungszustand :
Condition of heat tieat

Prifrichtlinie
specification }

Us: nach ASTM/ASME A 363
max. 3 mm KSR/FRH
Beartraicungszustand
Machining condicion
Prifgezit
Test equlipment
Priufkepi

)robe

Kopplungsmittel

Py

Coupling medium N
Pritumfang . :
Extent of examination

Einschallrichtung

Direction of incidence

Transferkorrektur

Transfer correction
Schallschwachung H
Kave attenuation

Registr./Zul&ss,-grenze

Register/acceptance level

Be fund

Resulr

|

Lrzeugnisiorm : Stabstahl, rund, gewalzt, geschidlt/poliert
produch : Round bars,zolled,peeled/polished

Werkscoff / Quality . 17/4 PR {DBH1150)

abmessung/Dimension 4.00"dia.

18sungsgegliht’ + 2x ausgehdrtet
. solution aanealed + 2x precipitatien hardening

geschilt/poliert
peeled/polished
Deutsch ¥chograph 1016
512wW4

Wassér/Leim ‘
water/fglue

vollstandig

combletely_ '

radial

radial

Prifung und Justierung erfolgten geméad obiger Spezi
fikation

Test and adijustment acc. a. m. specification.

Es wurden keine registrierpflichtigen Anzeigen ermi
ttelt.

There have not been found any reportable indicatiens.

01691 Freilal,den

Die geprifien Sticke wurden mit dem Stempel ( BGH \ersehen. | Leyel lil SNT-TC 1A
Placa and dats The tes! pieces have the following stamp: 9:309 / ' E;(Eﬁ\ Lw:‘ks;:':mts"i;o
Liau el date | Les places colrdlées sont rapéréas par le cachet suivant: JAKoR Q414) pe
19.09.01 1 \Q414 /

e

Werkssachverstandiger




Wirmebehandlungshescheinigung _
Heat treatment certificate ‘ 5\/ BGH

\ttestation de traitement thermique
E STAHL FREITAL

Zeugnis-Nr.: 138448 Kunden-Bestell-Nr.: 90546-006 Energ BGH-Auftrags-Nr.: 08030101
Certificate no.: Customer order no.: BGH-works no.;
No. de certificat: . Cde. na. du glient: BGH-référence:

wWarmebehandiungszustand: 19sungsgegliiht + 2x ausgehdrtet
Condition of heat treatment:  solution annealed + 2x precipitation hardening

Etat de traitement thermique: recuit de mise en solution + durci précipité 2x

Datum: 19.07.2001
Date:
Date;

Ofen-Nr. 473 .
Fumace no..

No. du four:

Aufheizzeit. 3h

Heating up lime:

Temps de montée en température’
Haltetemperatur: 1040 °C

Holding temperature:
Température de maintien;

Haltezeit: 25h

Holding time:

Temps de maintian !
Abkihimedium: Luft/ air/ air

Quenghing medium:
Maoyen de refroidissement:

)

Datum: . 24.07.2001 30.08.2001
Date:

Date; : . +

Ofen-Nr.: 405 : : 410
Furnace no..

No. du four;

Anlaltemperatur: 630°C 630 °C
Tempering temperature:

Température de revents

Haltezeit: 6h 6h

Holding time: .

Temps de maintien: .

Abkihimedium: Luft/ air / alr Luft [ air/ air

Quenching medium:
Moyen de refroidissement:

Warmebehandlungs-Nr.:  410/786
Heat treatment lot no. .
No. du lot de traitement thermique:

Material cooled below 32 °C,
Annealing practice in ace. method A,

Diagrgmim: Datum: © Der Sachverstandige: s
giagram: Date; 19.09.2001 The Inspector: {BGH
, Diagramme: . Date: L' inspecteur: %""W Kg414 L/




CUUUPOMRek: R
. Fhéreby cosfify that this dala is correct as
" contéined intle rocatds of this company.

St _.ReSult's_

Pgln

Ceee it i i catoe

SLOVENSKE ZELEZARNE u"
METAL- RAVINE «c..

PODJETIE ZA PROIZVODNJO PLEMENITIH JEKEL
2390 Rovne no Koodkem
Korotka ¢, 14

Gloveniia

It ==y 113 G455 Telent: I3 1i4 si zelrv
Telefon: 02 H221 133
Fax: 02 220 474
Fravne ,20. 18,2001
Purchaser; KREMER HOUSTOM

Contrzct nunber: B3é&XS4  Order nusbar: 79081

Subjects FORGBED RaRrs
Heaf treaztaent: SOLUTION AaMMEALED

Specifications P.H.8 Slteael~DH 1130

lrauing Cast no. Grade of steel Ko.of Batch Yield Str.  Tensile Eleagat, Reduct.,  Hardness
at 0.21 Qffset  Str, in 30 m of ArEl BHN
P.E. I, P.8.1. 1 1
g4 28T 17-4 DH11%0 8 118.036 135.318 21,9 8.0 L3 N
Cide expansioni0,97:1,38;1,01 s
150-V-401C=190,120,135 J
h Chemical Analysis
fast Ka. i K P8 o N M e W YRR TR R TR
42674 0.029 0,49 0,60 0,030 0.020 15.24 26 0,30 3.8
Co H2 02 As Y] Sn o] Pb Fa ir ChiTa
L2674 0,244
ates

Free frus of sercery contaaination.
Solution annezledpi?04°F-1h/Mater-
Age hardeningi2x LI4G*F-RB/Air ‘

Specificationgs

2-d ¥*28B19¢+102

[rUDIARUILBIU] odoy

Tnspection departaent

Slavenske ielezame

METAL. RAVNE
Ravne nG@Koro§k;r'i:'

dyp:21 20 S0 98d

Dac No, 34767

Indexed 6Keh()2 by lisad




May 068 22 08:44a

| Inspsction Gertificate @ CHANGWON SPECIALTY STEEL
” . : Changwon Works
. F.0.BOX 25.Chan
¥P/0 NO: Db1Q7- . Ta[nm:82_551_269&23{.;?5a
# IREF.CD:D535 170606~ 0 {1
Customer . ’ y
Order NO: P PI1-07665 {KRRICUBIC } Cart No, + 10430-13-25651 3 }
Spaclfleation: ASTM AS64-99 - Molting Procass : ELA.F + V.0.D.
Stesl Grade : T-6 3l Surface Condltion - ROUGH TURNED .
Anicle : ROUND BAR Heat Teostment : SOLUTION TREATED
Oimenyjons Mass
Bundle Na, Lot No, Qusnti
Size Length usntity - m Test Ng,
13-256351 1107663000 J.3530 1IN, 20FT-22FT 4 1315 2899|6630-]142
13-25652 | 1107665000 3.530 1IN, 20FT-22FT 4] 13137 2895
13-25653 (1107665100 3,530 IN. 20FT-22FT 3 990 218316651-1]2
13-25654 [1107665100 3.530 iN. 20FT~22FT 3 991l 2183
*¥STOTAL* 4% 4] 4609| 10162
Heet No, Chemical Compositian (%) .
i N Si Mn [ [3 Ni Cr Mo Cl T0 NB+TA
Spee min, 3.00]15.00 1700 .50
Jd . " | max, L070]1.,00 1.0G0] . 0400].0300] 5.0CG[37.30] 5007 3. 001 . 200U[. 4500
, "A44288 L0393 .41 73] .0256(.0049) 4,141 15,73 .214] 3.10] .08%51.2730
) Mechanigal Propertias
' Hardness Tast Dacarburi R
Test Mo, Yield Tensila Elongation Reduction N Impact Tast -tation L;r.aln
iIo
Strength Strength al Arep Body |Lab- AG Test Tost
KS1 KSI % % HB HRC mm
Spac ! min,
: fmax_ N 303
6650-1 119 150 i5.00 46.0] 311 70>
. ' 6650~2 177 198 14.0f 83.0 12.2
6631-1 118 150 13.0| 53.0[ 311 7.3
f651-2 117 198 18.0] 61.0 42.2
ULTRA MACRO MICRO Nan-Metallic Inclysions Jest
SONIC gSTRUCTURE | STRUCTURRE K57 Ji5 (%) A5 T M .
TEST TEST TRST A TYPE| A 8 o 0
\ 7 (s THIN
Goon GOOD GO0D A+BEC HEAVY ]
Distance [ }
Hardensbility | Mo 1
T No, 2
- o5 ~
-~ Distanca ( }
(HAC) N T
No, 2
Additionai Remarks: N ;. 0099% AG:AGING
FREE FROM MERCURY CONTAMINATION. MICRO & MACRO TEST : GOOD.
INTERGRANULAR CORROSION{ASTM 4262 PRACTICE E) TEST : GOOD.
NO WELD REPAIR. MADE [N KOREA. CERT.TO:;ASTM AS64-934,A484-98.
A479-99,A370-97A. ASME SAS64-98 TYPE 630,5A484-98.AMS 5643F,
NS S17400., HEAT TREATMENT : 1050 ¢ & W.C. NACE MR 01-75-95
) We hareby cartify, Ihat the material destribed above hes been
P testad and cormplies with the terms of the order comntrace, fo {&7_,3‘%/_,
APR. 0. 01 e
Data Quslity Tachnalagy. Taam Manegar

Doe No. 28205 Indexed 23May01 by lisad
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. BO@EVGM@ MATERIALS TESTING

METaAL YEoHRNOLGQY

Bedycata Crgitast ine., Omnl Labioralary, 4302 Deyes Sboel, Houston, Texas, 77092
Tal: 7438350690, Fax: 7420380240

& "~ [
CERTIFICATE
{7L0L

Test Certificate

BODYCOTE {.INDBERG - T.P. REF No Q00u039 ; Issye ]
.0, BOX 30070 Ord No . 157516 .
HOUSTON, TX

Date Tested 02/01/02

Date Reported g2/07/02
77249-0071)
Attn: QUALITY CONTROL (HAYS)

Item - PN/DESC: 3 1/2° DIA X 6" LG Tl 17-4
) CUST: TR] COASTAL ALTGYS LPQ: 6098 /N: A44288
specification - ASTM AS64 (H1150)

- -.qﬁ?.\i"'s'ﬁ l

T
FR sy
ki

U

wensions 0, 20LY8

(inl [ind Epsil | [psi)
ll}ot:mmitud'lnu‘l 0. 4090 v.1066 .00 [ 137100 145000 17.4 2.1 | Nil
N .

Cartificate Comments
TEST RESULYS CONFORM TO SUPPLIED REQUIREMENTS.

Approved By J. Blevins (:::;2éf§221?foffffffT;;;;?..

J. Blevin
For and on muthority of
Bodycote Onnitest Inc.

Thls serdicace ghoud nel be repcodyced ey tisn In foll, without For welllen aporavid of Bindyasty Mstins! gy e,
- NSRRIl uin iy by 86 Rein e 05 LacAod by Ing Erenr e I8le Molunaly Yas ol Page dof 1

- TOTAL P81
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4 ] ' . CUSH 42,024
, : SUITE A - -DATE: 08~Feh-g2
HOUSTON "TE 77269 . : HOUSTON - | TR 77269 : '
We ax¢,pleaged to gubmit ousr CERTIFICATION OF HEAT UREATMENT of the foliowing;
T -puxchase Order Na, *" Packing List No. Enfry Date Material T
6098 N . . oo 02/05/02 17-4 pH
& HT#'Aaﬁzaa ) BAR BTOCK 3I~L/2'DIA X 22'R/L

The descriphtions A spacificationg are.as follows;
L7-4 :AGE HARDEN H-11%0 : .
SUR: HRC 28 37 ’ . ) .
We hereby certify that the above pares were given the following Heat Treatment.
That temperatures & test results ware obtained-with atandard approved methods, *
PROCESS FURN3# TIME - TEMP . QUENCH .
AGE HARDIGNT - 501 5.00 HOURS 1150 F AIR
INSPECTION: 1 PLECE CHECK 321 BHN (34 HRC) '
MECHANTCAL DROPERTIES TESTED AT BODYCOTE OMNITEST. REF# 0001039

‘

ALl proqéssea~ihvolved in the pfoductiop of these axticles and requiring specific procegs
approval have been 8o approved and certificates are on f£ile subject to axamination. .

VLINDBERG HEAT TREATING COMBANY

Z)

gnatare - Title



0 Gnly Auestralle 4
W ] D-58452 Witien
- Telefon: (02302)29-0

EDELSTAHL WITTEN-KREFELD GMBH rouniss oo

Seites/Page: 173

) Certified Company
Datr/Date : 03.07.00

. * [
Zertifiziert nach; |50 9001 ADW 0 Abnahmepriifzeugnis nach

VDA 6, Teil | TRD 100 Inspection Certificate acc.to / Centificat de réception selon

DIN EN 10204 3.1B

Zeugnis-Nr. 7 Certificate No. / No.de Centificat 161310 / 432669 / bit

Herstellerzelchen / Supplier's Mark / Marque d'usine
Pritfstempel / Inspector's stamp / Poincon de I'expent

Thre Auftr-Nr. Bestetldatum
. Your order No. / No.de volre commande Date of order / Date du commande
__!!: £ 010006087 06.03.00
Unsere Aufir.-Nr. Unsere Material-Nv.
Qur order No. / Mo.de notre Commande Our material No. / No.de notre matéride
1241292 / 0600001 2115189
Unsere Abteilung / Our depariment / Notre département Telefon / Telephone f Téléphone
0001 02302 /294233
Produkt / Product / Produit
STAINLESS STEEL:BARS . Fertigungsaufir.-Nr. / Production lot-No. / Lot de fabrication No, ¢ 38599
TYPE 630 (174 PH), H 1150 | . Lieferschein-Nr. / Delivery note / No. de 'avis de livraison !
) gﬂgf?&éﬁn S‘?Si’%?#g;éﬁ?,g?ﬁ%ND AGE Schimelzen-Nr. / Heat No. / No.de coulée : 327080
ASTM A 56497, ASME SA 564-95,AMS 5643 N, Stlickzall / Piece No. / Nombre des piéees H
UNS-S-17400, NACE MR 01/75 Gewleht / Weight / Masse :
‘ A Zelchaungs-Nr. / Drawing No. / No.du-dessin ; 1
Format / Shape / Profil ¢ rund / round / rond

t 64.770 {mum) /  2.550 [in)
+ 0508 ¢ - 0.000 {mm]

Dicke / Thickness / Epaisseur :

1 7300 - 8200 (mm]
287402 - 322.835 [in}

Durchm./Brelte / Diameter/width / Diamkire/largeur

Linge /. Length § Longueur

Sttickzahl und Gewichi siehe Rechnung.
Quaniity and welght see delivery billfinvoice. / Nombre des piéces et masse voir facture.

Lieferzustand lendition 5 supplicd / Etal de livraison : 1040 °C / Water + 620°C 2 H / Air
NO WELDING HAS BEEN PERFORMED

Die Priifergebnisse zu Ihwer Licferung finden Sie auf der Rilckseite bzw. den niichston Seiten
As for test results of your delivery see overteal. / Youz trouverez les resultats d° essais de votre livraison 4 les pages suivantes.

PR WP

: EDELSTAHL WITTEN-KREFELD GMBIX

Abnahmetechnik / Inspection department / Département de Réceplion
Dieses Zeugnls wurde maschiaell erstelll und ist genitifh DIN EN 10204 auch ohne Unlerschrift gitltig, .Krause
This cerfificate has been generated by computer and need nof fo be signed for validify according to DIN EN 16264, Der Werkssachverstiindige
Le certifical a (6 etabll sur systéme informatlque el est aussl valable selon DIN EN 10204 sans signature. Waorks' inspector / 1.'Agent Réceptionnaire de I'usine



[SRAYHIR]

i

DY

Centilied Comnpany

Tawrvllate : 03.07.00

Ansesliale 4

13-58457. Witien

Telelon: (02302300 0
Telefax: (02302)29-40 (1
Costansclaifl: 13 58449 Wilgen

Seiieflage: 273

ZLeugnis-Nr,
Centificate Mo, / No.de Certificat

Unsere AulleMNr.
Qur order Mo. { Noade notre Connande

LG1310 /7 432669 / bil

1241292 7 (RXK01

GHIDOKIRT

oduction fot-HNo.

Fertigungsaufiv.-Nr.
{ Lot de fabrication No.

JRSUG

S‘clunelzen-NrkLHeuﬂgo\f Na.de coutée

Erschmelzungsact £ Steclmaking process / Procéd€ d' élaberation

Sekundiirmetnilurgle 7 Secondary melalluegy / Metallurgic secandaijee

(32080 / E VoD
Chiernische Zusamnnensetzung / Chemical Composition £ Composition chimigue
(o3 Si Mn P S Cr Mo Ni Cu N
Ist f Aclual / Actuel 0.021 0.49 .94 0.022 0.001 16.36 0.04 4.05 .26 Q.22 %]

Hiirte / Hardness / Dureté
Lieferzusland £ Condition as supplied / Etat de livraison -
Proben-Nr. / Specimen-No. / No.d'eprouvetie |IIRC

39042 12

Hiivte / Hardness / Durcté

Lislerzustand / Condition as supplied / Etat de livmison
Proben-Nr. / Specimen-No. / No.d'eprouvetle 19042
Ist 7 Actual / Actuel 203 LB

Zugversuch / Tensile test / Essai de traction
Lieferzustand / Cordition as supplied / Elat de tivraison

Probenabm, / Specimen dimension / Dimension déprouvette

Probenrichtung / Specimen dircction / Sens de Prélévement

Priiftemp- / Test lemperature 7 Tempéralure d'essai

Zugprobe; 12,5 mun rd lings / longituginal / tongneur 23 [*C)
) Proben-Nr. / Specimen-No. / No.d'eprouvetie Rpo.2 [MPa (N/mim?}] Kpo.2 [Ksi) R [MPa (Nfmm?)] Ruin [Ksi) A2 R] | 7%
) 39041 799 116 i010 147 214 61

Schlaghiegeversuch / Impact test / Bssai de résilience

Lieferzustand / Condition as supplied / Btat de livraison

Probenform / Type of specimen / Type d'éprouvette

Probentichtung / Specimen direction / Sens de Prélévement

Priiftemp, / Test lemperadure / Température d'essai

[CHARPY V]

14ngs / longituginal / longueur

23 §C7)

Proben-Nr, / Specimen-No. / No.d'eprouvetie

1. Prfl. / Spec. / Eprouvette

2. Pril. / Spec. / Eprouvette

3. Prfl. f Spee. / Eprouvetic

166 ()

170 (1]

170 1)

' 39041

Gefiigeuntersuchung / Examination of microstructure / Examen de structure
MICRO- AND MACROSTRUCTURE NO OBIECTIONS -

Ferritpchall / Ferrite content [ Contens de ferrte

Proben-Nr, / Specimen-No, / No.d'eprouvetic

Fevrit / Femite  Fervite

39042

5 [%]

Delivery has veen checked by US-testing

Identity has been checked (Speciro.)
Testing for surface cracks has been performed.

Visual inspection and control of dimensional accuracy have been perfurmed

¢!

>




Auestrafic 4

D-58452 Wilten

Telefon: (92102)29.0
Telefax: (0230202940 00
Postansciuift; D-5R449 Witlen

el
SRR
N

Cerlified Company
DatnyDate ; 03.07.00

“ ) Seite/Page: 373

Zeugnls-Nr. Unsere Auftr.-l’\lr. Thee Aulic.-Nr. Fertipungsan{ir.-Nr.
Cenificate No. / No.de Certificat Qur arder No. / Mo.de nutte Commande Your arder No, / No.de volre commande Production lot-Mo, / Lot de Fabrication No.
V61310 / 432669 7 bit 1241292 7 600001 GIDUGURT 38599
Erlfuterung/ Explanations/ Explications

A Erschmelzungsart / Steeimaking process / Procédé d'élabartion : X = Elekirostahi / Blectric-arc-furnace steet / Acier dlectrique

1 Sekundirmetallurgie / Secondary metallurgy / Metablurgie secondaire 1 YOI = Vakuuwm-Saverstofl-Entkohlungs-Verfahren / Vacuum-Oxygen-Decarbusization /
Vacuum-Oxypéne-Décarburation

5 wird hestitigi, dab die Lieferung gepritft warde und den Vereinbarungen bei der Bestellungsannahme ensprichl,
We hereby centify that the inalerial described above has been tesipd and complies with the terms of e order.
Nous cerifions que la livraison € véiifide el est conforme aux stipulalions de 1“aceeption de la commande,




SHIPPED TO:

SYE D RTR TRI-COASTAL ALLOYS
Sl oA J1iE BELGOLD D vy
THOTYOEE AT ?"f EORETVING DE

~

FRORETEOY

b

gt
1

PAN

Mt

ere g e e
VR NG

SALES DESCRIPTION $UHG0C¢ {TFLaPRI 150 Peg
SPECIFICATIONS
OTMINIY R LRG AFIS HEG3N D0LN ANNEALED Lugor
CUSTOMER P.O. NO.

ITEM NO.

ORDER NO.

QoovY

Cyaahi huzs

COUNTRY OF ORIGIN

MELT SOURCE

WEIGHT SHIPPED DATE SHIPPED
] i3 70D F00 KREHER STHEEL COMPANY USk

18

CHEMICAL ANALYSIS (%): HEA 3on)
H 43
“ERBUN MANGARSS | PHOGPRAET SULFUR S1LICNH CHECHE G
/
AV LH2 4 ISRt b 100
TR L T T AN TR TUOPFER TILYBOEN RTUEET —VATRIT O TRTERLT
i 1450 26 B0

MECHANICAL & PHYSICAL PROPERTIES: LOT #

BRIZFGEI00

YIELD STRENGTH KSI TENSILE STRENGTH ELONGATION REDUCTION BRINELL
0.2% OFFSET KSi % SIZE N AREA (%)
d 0 Cisa. e Gusiaon |18 (s 2473
REMARKS: -
; ' o N # s .
' ' igiagis.}‘éag ggg‘@’g;?gg'ﬁggg&fgg IHED No welding was performed on this n’lateual ] i ‘ N ;
i].- CONTAINED WITHIN QUR COMPANY - Th1s matanal is free from mercury oontammatlon. 1 Vi _{: T A
RPN R A R N e
M i




BALLRING CERTIFICATES



the product

-
I
1

: 'ROTEK, ING."

CERTIFICATION
VENDOR CODE 28666

DATE 4/6/01

This is to certify that Rotek Incorporated has manufactured, inspected andfor tested
listed below, in accordance with the requirements of:

CUSTOMER NAME APPLIED HYDRAULIC SYSTEMS
CUSTOMER PURCHASE ORDER NQ. 56205

CUSTOMER PART NO.

CONTRACT NO. (PRIME)

ROTEK ORDER NO. 1014878

ROTEK PART NO. A1860E2

QUANTITY 10

SERIAL NO. MO 67020- 1F THRU 10F
COMMENTS (if any)

ATTACHMENTS

Tested in Accordance with the requirements of AP1 Spec 2C, para 8.3.2, dated 4/3/95.

(where applicable)

il C e

Manager of Qéélity Control

Bearing

Serial # Inner Serial No.. Cert. No. Quter Serial No. Cert. No,

MOB7020-1F J67020-4 52615 2068010 KB7020-6 52652 1068022
MOBTH20-2F J67020-5 52615 2068010 K67020-1 52615 2068020
MOB7020-3F J67020-3 52615 2068010 K67020-7 52652 1068022
MOB7020-4F J&7020-2 52615 2068010 K67020-4 52652 1068022
MOB7020-5F J67020-1 52615 2068010 K67020-3 52662 1068022
MOB7020-5F J67020-9 52615 2068010 K&7020-5 52652 1068022
MO87020-7F J67020-10 52615 2068010 K67020-2 52588 1068021
MOG7020-8F J67020-8 52615 2068010 K67020-8 52662 1068022
MOB7020-9F JB7020-6 52615 2068010 K67020-10 526562 1068022

)Moamzo-mr- J67020-7 52615 2068010 K&7020-9 52652 1068022

Rotek Incorporated - Florence, Kentucky 41042 - (859) 342-8430




ROTEK FINAL INSPECTION REPORT

06-Apr-01 Medel Number Al1860E2
Assembly Serial Number MOQ67020-10F
ORDER v Inspection Requirement Measured Value
1 REVISION LEVEL 1 1
2 REVISION DATE 5/14/96 5-14-9¢6
3 INSPECTED BY F9
4 DATE INSPECTED 4-5-01 o
i 5 INNER SERIAL NUMBER 167020-7
6 OUTER SERIAL NUMBER K67020-9
7 ASSEMBLY HEIGHT 5.50" 5.50
8 OUTER HEIGHT 5.13" 512
9 OUTER O.D. 68.785" 68.775
10 OUTER BOLT CIRCLE 64.250" 64.238
11 OUTER (54) HOLES TAPPED 1-1/4" - 7 UNC FTG-13
12 OUTER (54) HOLES TAPPED 1.88" DP. 1.88
B 13 QUTER GEAR P.D. 68.9767"/68.9470" (.8125" BALLS) 68.973
14 AXIAL, CLEARANCE .0047"/.0061" 005
15 RADIAL CLEARANCE .006"/.010" 0097
i6 INNER HEIGHT 5.13" 5.12
17 INNER BOLT CIRCLE 54.500" 54.494
18 INNER (53) HOLES TAPPED 1-1/4" - 7 UNC FTG-13
19 INNER (53) HOLES TAPPED 1.88" DP. 1.88
20 GREASE HOLE LOCATION OK
21 STAMPING OK
RELEASED BY F10 i




A Thys'senKrupp

Tachnologios Rotek Incorporated
. Company
CERTIFICATION OF TEST
CERTIFICATION NO. 5261520868010
Gu  per Rtk o SPECIFICATION Date
FLO M0O68010 AISI 4340 MOD. 2/25/01
PER API-2C
s . S
0 H
L I
D P
. Part No. PCS Rotek Heat Code
ROUGH RINGS AZ060A12 59.560 51.750 X 5.120) 10 2206
Heat No. 119944 Materiaf Vendor ¢ | yinop QUALITY STEELS
CHEMICAL ANALYSIS
C MN P S SI NT CR MO Cu V CB
410 . 740 069 | 013 240 [1.760 850 | .260 150 .006 .003
MECHANICAL PROPERTIES OF TEST RING
. TENSILE YIELD ELONG % RED.
:’ ) STRENGTH PS| | STRENGTH PSI % OF AREA GRAIN SIZE
302 140,000 122,000 21 55 5
CLEANLINESS RATING PER E-45
A B c D
T H T H | T H T H
1.50 .00 .00 .00 .00 00 [1.50 .00
CHARPY IMPACT TEST RESULTS {FT. LBS.)
TEMP.°F. #1 #2 #3
-4 66.0 60.0 60.0

ULTRASONIC INSPECTED

HEAT TREATMENT

AUST. QUENCHED & TEMPERED

NOT=S:

WE HEREBY CERTIFY THE ABOVE RESULTS ARE CORRECT AS
REPORTED AND CONTAINED WITHIN COMPANY RECORDS.

/Jm‘i@m

THORIZED SIGNATURE



A
A ThyssenKrupp

Technologies ROtEk lnCOI'pOI'atEd

. Company

CERTIFICATION OF TEST
" ' CERTIFICATION NO. - 526521068022

¢ TR Bk No. SPECIFICATION Pate
FLO M068022 ALST 4340 MOD. 2/25/01
PER API-2C
: ‘ :
bL 3
Part No. PCS Rotek Heat Code
ROUGH RINGS A2060A9 68.800 59.440 X 5.120) 8 1228
Hoat No- (1024 Materlal Vendor ) | WOOD QUALITY STEELS
'CHEMICAL ANALYSIS
C MN P S 51 NT CR MO cuU v CB
4301 .720 010 | .013 260 [1.750 .880 | .250 130 | 005 .000
MECHANICAL PROPERTIES OF TEST RING
'B“N\ STRENGTH PSI | STRENGTHPSI | "o C OF AREA GRAIN SIZE
- /
302 139,000 120,000 20 59 5
CLEANLINESS RATING PER E-45
A B c D
T H T H T H T | H

1.00 .00 .00 .00 | .00 .00 {L.50 | .00

CHARPY IMPACT TEST RESULTS (FT. LBS.)

TEMP.°F. #1 #2 #3
-4 63.0 63.0 62.0

ULTRASONIC INSPECTED

HEAT TREATMENT AUST. QUENCHED & TEMPERED

NOTES: WE HEREBY CERTIFY THE ABOVE RESULTS ARE CORRECT AS
‘) REPORTED AND CONTAINED WITHIN COMPANY RECORDS.

//Jmﬁﬂm

!
‘)UTHORIZED SIGNATURE




BALLRING CLEARANCE REPORTS



. NO.: ' NESI94.037
REV.: =

| e
BALLRING TO PEDESTAL
CLEARANCE REPORT

00

Qutside Measurements

——

%%L/ £e
Top View

Weldment Serial Number: DL TP ~OF

Weldment Part Number: /L/ OO0 SE - pps
Crane Model Number: SCAHLF~ & 2
Crane Serial Number: N2010F

Customer: )Qé}?uaé
# 7

Remarks: 24/ ézﬁ Z ﬁ, ég

MMM
it Lo Tn)
[nspector: %A// ﬁMm

Date Inspecled: V//a/ﬁ Z.

Page | of |



© oL N

NES194-038
REV.: —
APPR: 7
. . DATE: 12/12/01
) BALLRING TO TURRET/UPPER STRUCTURE
CLEARANCE REPORT

Top View

Weldment Serial Number:

L2089 P
Weldment Part Number: £/ /22 3 005
Crane Model Number: /gp 5P ~6 O
Crane Serial Number: - DR80T
Customer: ___psprex.
Remarks: MW_@[
rpihenees Fotos sae
b tles ) Detornncee

[nspector: M/W

, Date Inspected: %5/0 =
[
Page 1 of |




" BOLT CERTIFICATES




FILE No.b65 11,13 '01 16:19  1D:DISTRIBUIUR_SNALES FAX: 4043461422 PHLE 2

FASTENER TEST REPORT

v”'IF.NUTEANDFAsTeNEﬂPﬁonUcws
' (THIS DOCUMENT MAY BE REPRODUCED, 8UT ONLY IN TS ENTIRETY)

10655
QUALITY BOLT & SCREW 1 Coanrne T xr
g4d54 £ CHOCTAW DR 2001~11-13
BATON ROUGE, LA prerivmpeee " REFERENCE NO.
70815-899%
e T
Ségﬁ%ﬁ;m”_"MNM“w_wwmﬂmMmmww”m,,““ L -
HEX HD CAP SCREW GRB UNC YEL PL
AHD MARKING SOLID TRIANGLE & 6 RADIAL LINES
. . - . s U —— e e
SIZE AnADE QUANTITY
1-8 X 3 1/2 SAE 4043MB 37,500
e e HEAT CHEMICAL ANALYSIB S
HEAT NO. . c% FAR % P % 8% 31 % U MO %
C34859 D.43 0,80 J 0.013 0.014 0.23 0.10 0,220

[y i

o LOT MO 0‘08-«-57532

MECHANICAL PROPERTIES (TESTED ACCORDING TO ASTM F606/606M) CORROSION RESISTANCE (ABTM B117)

_ T PROGF LOAD webseTENeLE .~ | eHEAR BTRENGTH T SUARFACE HARDHESS | CORE HARDNESS
SAMPLES STRENGTH | W A 10N) (HOCKWELL)
SELECTED
BY: 0700 . U072 ST RURIN § L2 N A e .
8PFC, MIN. 120,000 150,000 c 33.0
BPEC. MAX: 58.6 c 39.0
GAMPLE NO.1 120,000 159,000 56.4 c 34.9
NQ.2 162,000 52.0 35.3
HO.3 163,000 55.8 36.6
NO .4 162,000 54.1 35,3
NO.5 56.2 34,7
NO, 6 5316 34.7
NO.7 55.8 315.1
NO.8 56,5 35.5
-

THEY COMPLY IN ALL RESPECTS WITH THE FOLLOWING SPECS:

SAE J-429, ASME B518.2.1,THREADS PER ABME B1.1 CLASS 2h UNLESS OTHERWISE
SPECTIPIED,.THESE FASTENERS WERE 0YL QUENCHED AKD TEMPERED AT A TEMP ,ABOVE 800 °F
ASTM~PN~633 TYPE II

Raw matarlal used by [nfasco ta manufaciure Melafiurgical Engineer
" anerg is mereury and asbesatos-lres.
' ...{uners wareo tasted in the bare metal eondition.

MANUFACTURED BY! INFASCO .
~) P

700 Quatiotts, Mariaville ((iebec) JIM 178 Dlviglon of IFAGTGROUPE and Gompany, Liming Qabriel Landry
Tal: (460) 866-8T41  Fou: (450} 460-6414 Partnamhlp Hiostaroups inc.. Ganaral paninior)

i WROVE TESTED SAMPLES HAVE BEEN INSRECTED FOR VIAUAL DISCONTINUITIES AND FOUND ACCEBTABLE.

Page 1 of




FLLL No,bbb Llsls UL Loy

LU eSO LI — o ilda 2

-

INFASCO mo.  0108-57903
ROLTS, HUTS AND FASTENER PRODUCTS
: TENE T REPORT
) [TNSDDGUMENTMAYBERE PRO nucmaauTovawnTsanﬂnerﬂ
10655
QUALITY BOLT & BCREW 1 T - AT
9454 8§ CHOCTAW DR 2001 11 13
BATON ROUGE, LA D e Ty .
70815-8995 | cuETOMEN 7.0
\ INVO{(;E"[;ATF— - B " mvm(:ENo '
e g T e TR
S s MEX HD CAP SCREW BB UNC ¥ED PL
20LID TRIMNGLE & 6 RADIAL LINES
- QZE T T ——- T GHADF’_. T l—. T o R QU;&T;I'Y
5/8-11 X 3 SAE 40424 N BRAATA L
4 n __‘ , HEAT CHEMIGAA!‘{ALYSIS,, R . o
HEAT NO. cu Mn % 81 % MO % l
| _A5457S 0.42 0,95 a.24 | 0.226 | T ”l
) MECHANICAL PRORERTIES (TESTED ACCORRPING TD ASTM ES06/G08M) CORAOEION RESISTANGE (ASTM B11T7)
T FRGOF LOAD T WEGBETENIRE “SHEAR STRENGTH “—BREACEWARONESS | “"GOAE HARDNEES
SAMPLES BTRENGTH T (R 304} {FIOCKWELL)
SELECTED
BY: 0011 ipsi) .tpat) . [ D . B
SPEC, MIN. 120,000 150,000 C 31.0
SPEC, WAL k.6 c 39.0
gamplE MO, 1 120,000 163,000 1 ' 56.6 ¢ 4.0
NO. 2 145,000 56.8 16.2
NO. 3 164,000 86,2 36.0
NG.4 171,000 55,8 i5.8
¥O.S 65.0 15.4
NO.6 $5.3 35.6
NO.7 55.5 35,1
MG, 8 54.6 35,0
-

THE ABOVE TESTED S?\MPLES HI\VI" BEDN INS[’ECTED FQB VIBUAL
THEY COMPLY IN ALL RESERECTS WITH THE FOLLOWING SPECA:
GAE J-429, ASME B16.2.1, YHREADS PER ASME B1.l

ASTM-B~633 TYPE II

L

Raw material used by (nfasco to manufacture
fastaners Is marcury and asbasioa~ires.
Janers wera tostad in the bare motat condition.

MANUFAGTURER BY: INFAECO

700 Oualloma, Marfaviiie (Quabec) 134 1P
Tols (460) 4600741 Fax: (450 4605498

Qlvlolen of IFASTGRDUPE and Campany, Limitad
Partnarchlp (rasigraups inc, Guneral pannor)

S EONATRUTITES AND FOUND ACCEPTABLE.
CLASS 21 UNLESS OTHRRWISE
S T wHPEn FASIWRERS WERR OIL QUENCHED AND TEMPERED AT X TEME.ABOVE 80

sy

Motallurgical Englnasr

Gabrlal Landry
Page 11
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: Cardinal Fastener Test Certification
_ :; Repoited 111 4/02
Corlfcation Nd: 10967 Shop Ordark: 00188502
Orcdor No.: - Figon 5 Heat Nao.: 847439
Customer PO . HMLAZ262 Grade: SAE J420
suatorqer Mo, 0006000036013 . Thisad Claan: e
Cusiomer: ;.  FASTENAL HOUMA, LA f{f“mp":::t‘;pw oo 3 .
Addropa: 858 HWY 182 ’
HOUMA, LA 70364 Buppller: ¥
: . Finkh Spec. !
Mahutacturer: ‘ Car#lnal Fastaner & Speclaltty Co., Inc. :;%m | VA~ 7X 4 172 GRO HEX
Adirasa: 5185 Riochmond Road '
Badlord Helghte, Ohio 44140 Hasdmark: | crs CAE\PLATE & CHARPY TEBT
Laboratory. Cavdinal Fastenst & Spschally Co., tnc. %Y };\’
Address: §185 Richinond Road [ BUA o
Bedford Haghts, Ohlo 44146 L L%
Notes: ™
[
Tost No.: 46711 Order No.: 847439 0 TestDatw: 120801 Test Divposition:  PASS
Spacification: 'CHEM_GRADE 4142 ; Tost Faciy,  North Star
Tech, Name:  :Peter Shaver Teoh, Thie: QLA Tech ' LotSlzo(pcs/ibe): 10000
Notes: Stesl Mig - North Star Slee! Co L Samph Slze: 1
iMacra Etoh Per ASTM E381 S2,R1,C2
rsgaction (e, y max.) Units Diapositon  Bampia values!
GARBON (0, afa;z) % PASS 0.44
MANGANESE (b, 990) % FASS 651
PHOSPHORUSI(O, 945) % PASS 0.014
SULFUR [0, 508) % PASS WY
SILICON (0, 60%) % PABE 0,17
GOPRER (0, 70§ % PAES .24
HICKEL (0, 88) % FASE 6.1
CHROMIUM (0, 999) % PASS 0,94 1
MOLYBOENUMI(D, 565) % PAGS 5717
ALUMINUM (0, $69) % PASS §.503
VANAGIUM (0, 956) % PAES ET]
Thin rapoct shall ot ba taproduced duapt In full, withowt she wiitien approval of Cardinsl Fastanas & Speaistty Co., tny, £y 1
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PAGE @2

. @1/24/2092 ©96:49  216--831--3651 CARDINAL FASTENER . PpeE
Tast No.: | 18597 Ordler No.: ' S4740 0 Test Date: 12/5003 32755 Test Dimposktion:  PABS
) Spacification:  CHEM_GRADE 4142 ‘ Test Fuciitty: North Star Stedl Go
: Tech. Name:  Pater Shaver Tech. This: QA Tech LotSlze{poattm): 10000
Nokes: Steol Mfg - North Star Minnasota Ssmpls Size; i
. 4142
MacraEich Per ASTM E381 §2, R1, C2

SN

Innpaction (mlrfr - ) unﬁs‘ Dlaposition Mk HVm(m»;

CARBON (0, 080) % . - _ PASS oA '

MANGANESE [0, 539 % PASS 5,91

PHOSFHORUE (0, Bam) %~ FASS 514

GULFUR (0, 008 % FAGE 0,018

EILICON (0, 550) % PASSH Y]

COPPER (0, o49) % 7 PABS 0.24 =
NIGKEL (0, 06 % PAGE 571

CHROMIUM (0] 358) % PASS Y

MOLYBOENUM (0, 958) % T BASE 537

ATUMINUM (0, 5%9) % PABS ENTE

VANADRUM {0, B89y _ | PABS 0.048 .

- CeriNo: 10873

ALL MANUFACTURING AND MATERIAL PROCEBSES IN THIS PRODUCT HAVE OCQURED WITHIN THE U.9.A. IN
COMPLIANCE WITH THE BUY AMERICA PROVISIONS QOF THE SURFACE TRANSPORTATION ACT OF 1982

<) A data reproventa on s report riates only (o the Nem(s) taated, which have been sampled In orcer to reprasant the

processad kot idenfifled in the desceiption. -~
Information and dada in tha report i coresct and rellable to the bast of our kmowledgs; howaver, rosulte sre not guarsntesd and
o responsibillty s ssumed, o

All e furnishedjon the shove referancad Purchase Ordar are In full N é et 5 Y £ %
sonformance with 4 Purchass Order and Specification Requiremente, Test . "

valuss, sither proviied by our suppiisr or gensrated i Cardinel's Laborttory, " (Approval)

rapresent sctus] atiributas of the fterms furnishad and the teet resulte e in full

oompllance wih alijapplicatiie zpacification and ordsr raquiramants. Afl

maniifacturing, teeting, sampiing and inepactions heve bean performied i Q.A. Manager
accordance with Gardinul's Quulily Assuranca Prograin. Al upplicabls tests sre (A, Manag

in accordance with tha Quality Control Manual dated 4/24/08, The product was (Thle)
manufactured and suppiiad fres from meroury cortamination. This dosumant

mity ohly be reprodiicsd unaltersd and only for the purpase of cartifying the
sama of lasser quafty af the product specified hersin. Reproduction of aksration £/14/02
of thiz ticumant fof any other purposs le prohiblted. Oats A 5

This report shati not be rwucod axtapt In full, without tha wilten spproval of Gardinal Fastenst & Bpscialty Ca, Ino.

i nae s,

<



WIRE ROPE CERTIFICATES




APK. g.cwvac Dbl AL b A7 Bdl AAN T PN S

__TO:MARRERD

. : Bethlehem Wire Rope ®
| Examinatlon and Test D:LGMIehem Wire Rope ® 4/8/02 !
APPLIED HYDRAULIC SYSTEMS
Bgfare Belng Taken Inta Use 20
SO#139308
Reel No 1051406 1 LENGTH OF 930’ \

This Certificate when properly executed by a coppetent person, in accordance with 29CFR 1919.37, i5 accepred by
the Government of the Unitzd States of America as being in sccordanee with the requirements of 20CFR 1318.12
and 1919.33.

Mame and address of maker or suppller of Bethiehem Wire Rope ®

Willlamsport Wirerope Works, inc.
PO Box 3188
Williamsport, PA 17701

Date Tested: Wednesday, January 02, 2002

Actual Break Strength in Pounds: 45,600
Description: 5/8 1919 BREEINR IW D
Size: 5/8 (In Inches, uniess atherwise apecified)
Number of Strands: 19 Number of Wires per Strand: 19
Finish: Bright (Uncoated)

| Grade: Bxtra Extra Improved Plow
Lay: Rotation Resistant
Core: Wire Rope

Design load, subject to any atated gualifying conditions such as minimum pulley diameter, direct tensile load, efc. |
"Using 3 design factor of 5 the design working load would he ane-fifth of the rated catalog breaking str ength.”

Name and address of public service, assacintion, company, or firm making the examination and fest!
Williamsport Wirerape Works, Inc,
100 Maynard Sireet
Williamsport, PA 17701

Tasition of signatory i public service, association, company, or firm making the examination and test:
Manager of Technical Services

I certify that the above particulars ate cofrect and that the nation and test were carried oitt by o competent person.

Certificate Now s 002731
J -
‘«l'"
Signature: Pate: 1302
per autharity of  Dennig I, \\‘ﬂvcr AV

Managor of Technical Services

In substantial agréement with LL.O. Form No. 5
@ GieaUFT Tochnologes Gompary

S P T T A . B PAGE: 1



o - 4/8/02 L
Bxamination and Test of Bethlehem Wire Rope ® APPLIED HYDRAULIC SYSTEMS
Before Being Taken into Use PO#064420
- SO#139308
. Reel No - 2051571 1 LENGTH OF 297

This Centificate when properly executed by a competent person, in accordance with 29CFR 1919.37, is accepted by
the Government of the United States of Amorica as being in accordance with the requirements of 28CFR 1918.12
and 191933, .
Name and address of maker or suppiler of Bethlehem Wire Rope ®
Wiliamsport Wirerope Warks. Inc.
PO Box 3188
Williamsport, PA 17701

Date Tested: Wednesday, January 1 6, 2002

Actual Break Strength in Pounds: 31,700
Description: 1/2 1919 BREEINR IW D

Size: 172 (in inches, unless otherwise specifiad)
Number of Strands: 19 Number of Wires per Strand: 19
Finish: Bright (Uncoated)

Grade: Extra Extra Improved Plow

Lay: Rotation Resistant

Core: Wire Rope

Design load, subject to any stated qualifying conditions sueh at minimum pulley diameter, direct tenaile load, ctc.
"Using & design factor of 5 the design working load would be ane-fifth of the rated catalog breaking strength.”

Name and address of public service, asseclation, compnny, or firm making the examination qod test:
Williamsport Wirerope Works, Inc.
100 Maynard Strect
Williamspaort, PA 17701

Position of signatory In public service, association, company, or flrm malting the examination snd test:
Manager of Technical Services

Cortificate No. : 002803

I certify that the above particulars vérmt andithat the examination ond test were carried out by a conipetent person.
Loy ottt ¢ g

Signature:

Pate:  1/17/02

per awthority of niis J. Wever)
er of Technical Services
In\dibstantial agreement with LL.O. Form No. 5

@ GiebalifT Technologleq compay




LOAD BLOCK CERTIFICATES




aroup,
ataer

BA P.0.BOX 3128 TULSA, OK. 74101 tl‘IE .

TELEPHONE 918/834-4611
o i o TELEX 262569 CRSBY UR
oooooo i FAX 018/834-9447
Y- N
Y ©
15’019001 REQISTEREDR FIAM

APPLIED HYDRAULIC SYSTEMS, INC.

SERIAL NO:
02-575-84
Thru
02-575-86

CROSBY PART NO: 8011196
CG NUMBER: 311417 Line 1

CUSTOMER PO#: 64073

JOB #: 020207-020208-020209

DESCRIPTION:

MO030D14H 14" 30 TON
API 2C CRANE BLOCK
W/.625" WIRE LINE

, ,gduct‘s of uncompromising quality . . .
CROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and fachilies In; Jacksonville, Arkansas - Los Angetes, California - Atlanta, Georgla - Chicago, Hiinois - Tulsa, Oklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seatlte, Washington - Toronto (Bramplon}, Ontario - Barnsley, England - Mechelen {Putte}, Belgium - Cergy St. Christophe, France

iy
PART OF THE € 11 arouP OF coMPANIFS



0BOCDS.03 1 .
Regular Order

Customer No.

APPLIED HYDRAULIC SYSTENS.INC

mAX LOL55.3TA &

llllll I

2940 Order Number 311417

Order Ingquiry F:24: 1k CROSBY
4 ¥ Entered By DOUG 4/11/0¢2

Last maintained by D/00/00
APPLIED HYDRAULIC SYSTEMS.INC

204 INDUSTRIAL AVE C

AUNA LA HOUMA LA
70363 703L3
Customer PO #  Ship Via  SCHEDULE Ship-to PO # Whse SR DR
LUD7?5 3/19/02 3/19/02 nK e - 1e
Inv#: Ship: Frt Amt: Pick: Shipv:
Inv Date: 0/006/00 Frt Code: 1} Ship Info.: N000000 0L
Line dty Aty Invoice ‘ Priority: 1
¢ Ordered Allocat. Prod. # UH U Sts Ctlae and Description Sell Price
SH- JOBS 020207-020204-020209
1 3 0 4031196 HK ENT 342 CRANE BLK 5/8L 3P
SE YELLOW
HB YELLOW
LA YELLOW
CH Al FRT
LV SAIA
MK SAIA
Records to Roll (1-2u4): 8 Total Weight 1920.00 Order Total:

Fl=End F3=Fold

Fh=New Inquiry

Fe4=More keys



T NS ',Ww%:-' = ,V
APPLIED HYDRAULIC SYSTEMS :
BOX 10155, STA 1
HOUMA, LA 70363

Certificate Form No. 311417
Customer Purchase Order No. 64075
311417

Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

o ) (3) (4) (5)
DiSllﬂﬁ:uitl?ﬁ zﬁ;t;bcr of Dec.;;lt_:ggk:lon Number Date Worl{};;ﬁilLoud
SERIAL NO. MO030D14H 14" 30 TON 3 04/22/02 60,000
02-575-84 API 2C CRANE BLOCK Lbs
Thru W/.625" WIRE LINE
02-575-86
PART NO.
8011196 PICS: TRUNNION - BHBC PIN - BBCK
PLATE DE-ADAPTER - ZHBD
SERIAL NO: HOOK: SIDE PLATES:
02-575-84 SBK BHBH
02-575-85 5BK (HBF
02-575-86 5BB (OHBF

(7) Name and address of makers or suppliers The CTOSby Group / McKissick Products
2801 Dawson Road, Tulsa, Ok 74110-5040  U.S.A.

(8) Name and address of public service, association, company or firm making the test and examination

SAME

{9) Position of signatory in public service, association, company or firm

QUALITY ASSURANCE MANAGER

We hereby certify that the above described material was manufactured and processed in a manner compatible to meeting
the specified load ratings when used under normal and proper applications.

April 23, 2002 o

(Date) (Signature) «3{%

ROBERT SHUMAN N2

T ST AN S TR
) PR NN M SR e SN A SN o
T “;,}-_-4{*{"‘3' i M@:‘ﬁ}}*& (ﬁﬁtu\%ﬁ%ﬁféﬁﬁﬁ%

2

AN AN N
%‘%ﬁ;?g;\}{ié’{le_"ﬂ e o ;“;,}:“ \\e*?ff;ﬁ:i\i'%{i,f\, Unieiy
{ 3 PO R R e i

RN RN -
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Group Laboratory April 5, 2001

Tensile Test Data Sheet
QCPP 1400

)
Lab Log Number: L-01-71
Description: 19-A-30-58B Die Number: 695

Specifications: ASTM Class AE (521-76(92) Or K (668-93)

Specimen Size: 0.505 Inches Diameter
Specimen Area: 0.2 Square inches
Elongation: . 16 %

_ Reduction Of Area: 49 %
Tensile é;rength: ) 127.3 KSi
Tensile Load: 25,460 LBS.
Yield Strength: 86.4 KSI
Vi?ld Load: 17,280 LBS.
Hardness: 285 BHN
Hardness @ Surface Of Tensile Bar: 248 BHN
Exceptions: Elongation & R.O.A.

Test performed by MidStates Analytical Laboratories, Inc.

Prepared By: Janell Barthelme %M W’”’(

Approved By: James E. Fryar (\mmé."h\‘m‘
N\ " N



- 01-71

. . 19-A-30-5B8
164Feb0l 18: v 8T CERTIFICATE Mo 43356
F/0 No P53043
Rel
\ KREHER STEEL COMPANY, LLC /0 Ne i 29T O
/ 2 LHONGTON, STE. #1100, PLANC, TEXAS TEOTS s — .
et B/l Na 1 S3211--007  Shp 1SFebhdl
2257814 )
AX (9TT) €23-5500 inv Mo inv
Sold Tasz { Ad7hH} Shiipn To: (QOL)
CROSBRY~LEBUS MFG. CROSBY-LEBUS MFG.
P.0. BOX 271 900 FISHER RODAD
LQNGVIEW, TX 7545058 LONGVIEW, TX 7S&04A
- CoR e, BESL T
Tel: 703-759-4420 Fax: F03-759-4499 .
CERTIFICATE of- ANALYSES -and TFESTS Cevt. MNo: 1 435338
16Feh0l
Fart No :
HOT ROLLED ROUNDS 8639 : _ 3
3.46858 X 20’ e - < A

Heat Number
0100160

»%% Chemical Analysis #*¥#
L=< .29 Mn=<{,83> P=<.01a> g=<.0R0> Si=<.25» Cus<.1ldd MNi=<{,a43>
Crms .S58 Mo=<.18> Al=<.028> v=<.002> Bn=¢.015> Lh=<,001>

Ti=<, o008 Gr=<F¥
#x% Juminy Tastg #*x¥ )
1= 2= 3= 4= = &= 7= 1=
= 10 1a= 1= Lh= 18= 20= Rh=
28= ag=

=
ni.Jess

Ti=<. 0017

GR=L7>

C=< .29 Mn=<.81> Fws 007> 5=L.002> §i=<.24> Cu=<.11%
Cr=< . S4> Ma=<.21> Al=<

Ni=<.51>

L034> V=<,003> Sn=<,0083 Ch=<,0085%

»%% Jominy Tests *###

1 hereby cey

1= _w= a= Ly O= b= F= 8=
9= 1a= 1a= 1a= 16= 18= 20= 4=
pB=  3@=

tify that thais data is correct as

P

contmim\d;’n\ thearecords of this company. : _ : )

Pages 1 L.ast

LB )
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SHERRYLaboratories

d.rials Testing Testing Today - Protecting Tomormow .

3100 N. Hemlock Circle

Tel: (218) 258-6066
(800) 324-8378

Broken Arrow, OK 74012 Fax: (918) 258-1154
LABORATORY REPORT

Attn: Bucky Weaver Report No: 2001060771

The Crosby Group, Inc. Date Received: 06/28/2001

P.C. Box 3128 Date Reported: 06/30/2001

Tulsa, OK 741901 P.0O. No: MG104336

Description: P/N 2008040 PIC 5BB, 319-A 30 Ton Hook API 2C, WO #247570 P/N 2008040

Room Temperature Tensile Test (ASTM E 8-98)

Parameter Resuit
Diameter, in. 0.501
Tensile Strength, psi 124,800

Yield Strength, psi 101,200
by 0.2% offset

Elongation in 2", % 18

) Reduction of Area, % 63

Hardness, ASTM E 18-97a

4/5 Radius | HRC 26.5, 27.0, 27.0

L e .
Approved by: ﬁéM,q CK)%;&V

LarrkPaté, Manglgei-of Mechanical Tesling
Sherry Laboratories Midstates

__)

Test results relate only to the items tested. This document shall not be repreduced, except in Rull, without the written approval of Sherry Laboratories
Midstates. The recarding of false, fictitious, or fraudulent statements or entries on this decument may be a punishable offense under federal and state

law.
Page 1 of 2
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) SHERRYLaboratories
daaterinls Tosting ; = Tek: (918) 258-6066
3100 N. Hermlock Circle Testing Today - Protecting Tomomow .

(800)324-8378

Broken Arrow, OK 74012 Fax; (918) 258-1154

LABORATORY REPORT
Attn: Bucky Weaver Report No: 2001060771
The Crosby Group, Inc. Date Received: 06/28/2001
P.0. Box 3128 Date Reported: 06/30/2001
Tulsa, OK 74104 P.O. No: M0104336

Description: P/N 2008040 PIC 5BB, 319-A 30 Ton Hook API 2C, WO #247570 P/N 20038040
Impact Test Report
Style and Model of Machine:  Tinius-Olsen, 74
Available Impact Energy: 264 Ft-Lbs.
Impact Velocity: 17 Ft/Sec,
Method of Test: SA-370/ASTM-E23
Specimen Type: Charpy “V" Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: Perpendicular to Surface
Specimen Size: 10mm X 10mm
Test Temperature: -40 °F
Notch Location: Base
impact Values (Ft-Lbs.): 41, 46, 27

Lateral Expansion (Mils): 25, 29, 17
Shear (%): 40, 45, 30

L
Approved by: ﬁ@/‘-"[ \2/")) ‘/—d‘{/

Larry Patd, Mangger@: Mechanical Testing
Sherry Laboratories Midstates

J

Test results relate only to the items tested. This document shall not be reproduced, except in full, without the written approval of Sherry Laboratories

Midstates. The recording of false, fictitious, or fraudutent statements or entries on this document may be a purishable offense under federal and state
law,
Page 2 of 2



319-A 30 ton HOOK

PIC: 5BK
THE CROSBY GROUP - TULSA
TENSILE TEST DATA SHEET
DATE: 10/26/01 SERVICE QCP 1400 LAB LOG NO. L-01-239
DESCRIPTION: 19-A-30-5BK DIE NO. 6956

SPECIFICATIONS: ASTM CLASS AE (521-76(92) OR K (868-93)

SPECIMEN SIZE: 0.505 INCHES DIAMETER
SPECIMEN AREA: 0.2 SQUARE INCHES
ELONGATION: 18 %

REDUCTION OF AREA: BT %

TENSILE STRENGTH: 120.1 KSI

TENSILE LOAD: 24,020 LBS

YIELD STRENGTH: 96.9 KSI

YIELD LOAD: 19,380 LBS
HARDNESS: BHN 269

SURFACE OF TENSILE BAR: BHN 248

EXCEPTIONS: ELONGATION

TESTS PERFORMED BY MIDSTATES ANALYTICAL LABORATORIES, INC.

PREPARED BY: JANELL BARTHELME <:2;224¢LZQ£ )éfI;/£2$4;1Z«~i—

APPROVED BY: JAMES E. FRYAR (\\)@wﬂ@ﬁ;—




MA LT

19-A-30-5BK
01May01 9:10 TEST CERTIFICATE No: 1 44900
p P/O No 78137
; Rel
}b S/0 Nao 1 83168-001
KREHER STEEL COMPANY, LLC B/L No Shp
Inv No Inv
Sold To: ( 376) Ship To: (001)
CRCSBY-LEBUS MFG. CROSBY-LEBUS MFQ.
P.C. BOX 271 900 FISHER ROAD
LONGVIEW, TX 75606 LONGVIEW, TX 175606
Tel: 903-759-4424 Fax: 903-759-44995
CERTIFICATE of ANALYSIS and TESTS Cert. N;;-i___—;;;éa-
01May0l
Part No
HOT ROLLED ROUNDS 8630
3.6250 X 207 a
EDP# 92741

*** Chemical Analysig ***

Heat Number

E55103 C=<,33> Mn=<.84>» P=<,010> S=<.019> Si=<,22> Cu=<.27> Ni=<.48>
TR Cr=<.49> Mo=<.19> 8n=<.01l2> V=<¢.049> GR=<7>
***x TJominy Tests **#*
1= 2= 3= 4= 5= 6= T= B=
9= 10= 12= 1l4= 16= 18= 20= 24=
28= 32=

\

L SEreby certify that this data is correct as
containgd in the records of this company.

)Page: 1 .... Last




02/18/2002 MON 14:01 FAX 918 258 1154 SHERRY MIDSTATES ool -

@

,
SHERRYLaboratories

sl Tesbng . . Tel (918) 25x-0U66

A0 N Hanlack Cirele Testing Todity — Protecting Tomomow « (800) 324-837X

Rivdoen Ao, ORK 74012 Fax: (SR Z5K-1154

LABORATORY REPORT

Attn: Bucky Weaver Repori No: 2002020306
The Crosby Group, Inc. Date Received: 02/13/2002
P.O. Box 3128 Date Reported: 02/18/2002
Tulsa, OK 74101 P.0. No: M0200993

Description: Pic Code-5BK, Hook 319-A 30 Ton API 2C, WO #255775, P/N: 2008040

Room Temperature Tensile Test (ASTME 8-2000)

Parameter Result
Diameter, in. 0.5085

Tensile Strength, psi 135,800

Yield Strength, psi 115,200
by 0.2% offset

Elongation in 2”, % 17

Reduciion of Area, % 59

Hardness, ASTM E 18-97a

™M
,‘R\ i

45 RADIUS | H

Approved by: %M"L i@d&,

Larry Pate, Mangger é/Mechanical Testing
Sherry Laboratories

J

Test results relate only to the items tested. This desument shall nat be ropraduced, except in full. withoul the writteq approval of Sherry
Laboratories. The recording of false, fictitious, or fraudulent statements or antries on this document may be a punishable offense under federal
=i shate law.

Page10f2



02,1872002 MON 14:01 FAX 918 258 1154 SHERRY MIDSTATES fdoo2

@

: SHERRYLaboratories

ettt fuls Testing ] . lel: (918) 238-0066

TGN Hemiogk Creete Testing Today - Protacting Tomortow ($00) 324-8378

Broken Arrow, (¢ 74012 Fax: (918) 258-1154
LABORATORY REPORT

Attn: Bucky Weaver Report No: 2002020306

The Crosby Group, Inc, Date Received: 02/13/2002

P.O. Box 3128 Date Reported: 0211812002

Tulsa, OK 74101 : P.O. No: M0200993

Description: Pic Code-5BK, Hook 319-A 30 Ton AP} 2C, WO #255775, PIN: 2008040

Impact Test, ASTM A370/ASTM E23

Test Machine Capacity: 300 Ft-Lbs.

Specimen Type: Charpy “V"* Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: Perpendicular to Surface
Specimen Size: 10mm X 10mm
- : Test Temﬁerature: -40 °F
Notch Location: Base

Impact Values (Ft-Lbs.):  25,29,24
Lateral Expansion(Mils): 13, 15, 12
Shear(%): 25,30, 25

Absorbed energy values above 80% of the scale range are approximate.

Approved by: % AN, %—@A/tu

Larry Pdie, Maffger(ot Mechanical Testing
Sherry Laboratories

)

Test resul_ts rel_a(e only 1o the items lested. This docursent shall not be reproduced, except in full, without the written apgroval of Sherry
Lahoratories. The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal
ana stale law.
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CENTER PIN PIC: BBCK
- HEAT: 899065/ PIN 260795 |
) |
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Page 01 of o1

CERTIFICATE OF TEST
)

Certification Date
7-MAR-2001

CUSTOMER ORDER NUMBER Invoice Number
M-0101610/2009981 3116 E. 318T STREET NORTH 5462604

CUSTOMER PART NUMBER TULSA OK 74110

2009981
SOLDTO: MCKISSICK PRODUCTS CO SHIP TO: MCKISSICK PRODUCTS CO '
P O BOX 3128 2801 DAWSON RD  GATE 5
TULSA OK 741013128 TULSA OK 74110

Description: 8620 COLD FINISH ASTM A331
2-3/4 RD X 12' R/L Line Total: 727.6 LB
HEAT: 8830651 ITEM: 506966

Specifications:
ASTM A331 95

__..__..____._..._........__.__.___.__....__.__..,,_..._._.,.,....__._.,_.1_._._____.___..._....__......____,.__.._.___....__‘..._.___._,...._

C MN P S ST cu NI CR
0.18 0.8 0.008 0.025 0.18 0.1 0.42 0.52,
AL \% N CB SN MO

h23 0.002 0.0078 0.002 0.006 0.16

RCPT: R 5745
MILL : REPUBLIC TECHNQLOGIES INTERNTL COUNTRY OF ORIGIN : USA
END-QUENCH HARDENABILITY (JOMINY - RC) IN
1 2 3 4 5 6 7 8
44 41 33 27 24 22 21 24

......-....__..__._...-___H___“k___,q..‘.__.,._._.._.._....._-....-_-....___..__.-...__.___..._...-._.._...-_......,.__.-...-.-.

MATERIAL IS FREE FROM MERCURY CONTAMINATION
NO WELD REPAIR PERFORMED ON MATERIAL

COMMENTS

MELT SOURCE RTI

MELT COUNTRY USA

HOT ROLL SRCE RTI

HOT ROLL COUNTRY USA

BLOOM CAST RED RATIO TO 1 20.9 3 {ﬂ#

Material did not come in cantact with tercury while in
The above data were trunseribed fram the manufaclurer's Certitteate of Test alter verification aur possession.
for campleteness and specificalion requirements of the information on the certificate. Alt test KAREN NEWCOMB

resulls remain an Nle subjec! 16 examination.

We hereby certily that the nuaterial covered by this report will meet the applicable requircments
‘f:scribcd herein, including eny specification farming a part of the description.

The willful recarding of faise, fictitious, or fraudulent statements in conirection with test resulls
may be punishable as a telony under federal statutes.
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SHERRYLaboratories
Laleriuls Testing Tel: (918) 258-6066
L0 N Hemiock Cieele Testing Today ~ Protecung Tomorrow » (800) 324-8378
Hroken Arrow, (8 74012 Fax: (918) 258-1154

LABORATORY REPORT

Attn: Bucky Weaver Report No: 2001030666
The Crosby Group, Inc. Date Received: 03/21/2001
P.O. Box 3128 Date Reported: 03/23/2001
Tulsa, OK 74101 P.Q. No: M0102032

Description: Pic Code-BBCK, 2 1/2" Dameter Spectal bar AP! 2C, WO# 243418, P/N 2008036

Room Temperature Tensile Test (ASTM E 8-98), Longitudinal

Parameter Result
Diameter, in. 0.5015
Tensile Strength, psi 103,800

Yield Strength, psi 68,600
by 0.2% offset

Elongation in 2", % 16

Reduction of Area, % 42

Hardness, ASTM E 18-97a

Cocatiori | Result
4/5 RADIUS | HRB 95.5, 96.5, 96.0

Approved by: \%/“M %
Larry Pafe, Manfage&0f Mechanical Testing
Sherry Laboratories

Test results relate only to the items lested. This document shall not be reproduced, except in full, without the written approval of Sherry
Laboratories Midstates. The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under

federal and state law.
Page1of 2



rials Testing
3100 N, Hembuek Cirele
Broken Arrow, OK 740102

Attn: Bucky Weaver
The Crosby Group, Inc.
P.0. Box 3128

Tulsa, OK 74101

~

SHERRYLaboratories

Testing Today — Protecting Tomorrow . el: (918) 258-6066

(800) 324-8378
Fax: (918) 258-1154

LABORATORY REPORT

Report No: 2001030666
Date Received: 03/21/2001
Date Reported: 03/23/2001
P.O. No: M0102032

Description: Pic Code-BBCK, 2 1/2" Dameter Special bar APl 2C, WO# 243418, P/N 2008036

-

J

Impact Test Report

Style and Model of Machine:  Tinius-Olsen, 74

Available Impact Energy: 264 Ft-Lbs.
Impact Velocily: 17 Ft/Sec.
Method of Test: SA-370/ASTM-E23
Specimen Type: Charpy “V" Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: Perpendicutar to Surface
Specimen Size: 10mm X 10mm
Test Temperature: -25 °F

Notch Location: Base

Impact Values (Ft-Lbs.): 14,12, 18
Lateral Expansion(Mils): 13, 11, 16
Shear{%): 20, 20, 20

Approved by: ﬁ%}\m

LarryPaté, Man??er ofechanical Testing

Sherry Laboratortes

Test results relate onky to the items tested. This document shall not be reproduced, except in full, without the written approval of Sherry
Laboratories Midstates. The recording of faise, fictitious, or fraudulent statements ar entries on this document may be a punishable offense under

federal and state law.

Page 20f 2



Non

P

Jodoy isey

P

N SHO I0 S000SLS0Ls 669290 DIGEYTODL €060 TzAw 929066
Yo i EEI0 OO LD .3&15863:8395355:3 OUL XD paveoipu) ey spmure;3 g SR04 jeLkong) ITHLYR
o YIZY X8 GELIGEH BHIaH Tm.i HELT mvzﬂmou v JH [k GEve 7 ANV THIOBGND BYAN SIFINSIH 535 Ty
N\ M M : : by . H : H . . :
g _ _m : 1N
a : : : : B :
: : : : «._«g.xu .mﬁ ONIp v n
L~} 3 i E ] A [ v L3 o 9 ] n L 3 ) oy 9 wily ™ iy
s HL 0 TT9ADY mﬁﬁwﬂu 1 i ﬁucﬁ. M RO d& —E mumj_m..wumal
no¢ mf!i.lnl..u | Y3H PeIP 8 —1vay
804 Gt B I ET UgHZ—O1q4 LY -
SHAL G G [ * [Hvy g3IN08n0 ﬁ
DS BIGT T # 0d umwo, SN0
~ — 17 H3Inofsno
mvm.w@dl\/mﬁé
"ONi 321S-NN AR ¥¥¥YIV] JO ONTyeyy
INBOIS 18038 1535 Ty wRo T°E WV B0OS MIQ HpTm iﬁ&&o TYIsSIYW aHy,
M. b | ..._”ﬂ h”-&lf.__nms RE v LT R 1 YT NI T Aguergy e !.p”...”.ﬂ..!f st L) L]
m CELIaN-SISAT, KD ADIINCAY LNIWBLYIG HONVI'IAWO0 E°T°¢ wvq 6¥00S NIQ
5 CYET~EEZ~Q05 v TAULEVED L33 OF k30D INO Xz SICTOUHDISAWYN 1S7YR
J, NILY OX Q15 o1 STYNIDINO £ BISXTuNy ¥/l garaiges) NS/vd 17IW TO:ASNT
% 4 980 05~ Iv se/pz ZI/5T gm0y gy qL¥Id Hovd
SILSEL LOVaNI TYNIONLIONOT HOTON-A AJYYED QIS 2/1 101 SSENI YIS oy
LSHY FZTT¥NE0N ALITYOD 79SSTEA FANSSING 0L Havys B66T ‘T xnp M
. ‘NOILIOR 865Tv-9T5%S TWSY 0y JGVED 06x-3T5Y Wiy NOBNYD Sawig g
&9 - :
m T0%vi ¥O 3390MsNW 1
=00 TR NS CECE RS @ 4O TA20YBNN 40 Iwog 8ISE-Z0LEL MO gINg o
T id0 IDIJE0 IHIL Z6 agwyam TUNINERE NOISKHOP 0/3 82S€ x08 0 g .
2 ’ AIQ 19938 Fi1qvx AIQ ‘12318 Fgavx °
g WA "0 ) ONI 13325 INp ONI T9aIS-TNg
T BONS NI SININIYINDAN ST ¢ ¥x ¥SO JHI NI QIVLOVINNYH ONY Q311K ¥e v
e ~1Nd ONY ROILVOIIIDGES 3 LLTI9H L9618 aw g ZO¥SF YNVIONI ‘zyyo o
- BLIM ZONVGNDIOV NI QALIF48N 30-3T » e T 86 97 3077 To0n SN0M xwwo 5
'S 10/ONY qZLESE 03TIdNYg - W daremy NGy kg :
§VM NITWAER gIaTidsag 2060 ) W, [66/2Z0,
2Rl LVHI KJI1I¥9D OL S ST W= ~ a2,

iﬁﬁat?:’@
dnoisy aayg g i _‘ _ !

2

Si¥0434 L1S3: ¥+ £2:60 66, 62 NALC

CPETEEZPESTE 0L 98PS BaG 612

61°d




5 g0vd

o AJYZLETOY 10

P 00 vED

SHO

T0 S000SLSDLG

665290 0

T0EPTOOL

£p60 TZAW 979066

——m

UIed ELDSQA 3t SN} PEROE [RIMRA “wbirew o) il Ag PIBOIPU) RIY HUOKILT IO EUO[HED [BUATA) ATJLYW
v TIZY A6 GALICAHO0W PAGHIUR [SEY HELIM GPNUGHOGOY NI URAEDORY NG wﬂauamzo_u SuaM SINSEH LSAL A1V
h & v__ : : : : : 1 : : : :
o a :
o
o : : 3 I % B ¥ VIV 20 ONShexx
NIVHD 3NIJ : koo 166 G20 o0 E¢ {10° | €0 | 0Z 101910 S6D | TT VT yzives
L] L&) [ A H w Lesx | on 0 » L) 3 3 d w 2 »di) OR O
TITE0SEGY XSIT 9L |0 TvAUEASY RITLIHN . JAH WH LOR 1T
*I°0'3F $6'0 B HIONIHIS OIHIX
0'04 0'L8 0°SL D0S | »
1 0L 1'% = DIIwvi NOLLOOQIY ISYD = [RIRI-IIALS
T K95 ] »ZT%8% { B90ET | 20 «0FZ 10000796 0000°'1 80
/ 2
¥4
"MIY TIIIS NI QIIATdW0OD ONIF00D"SSINNIWN 9500 HOd
*3°53a| 099T IV GIZIIYHEON FMIM SNIWIOAAS ISHY * IDNCoNd
SAT &4 82+ |[HIONZHIS IOVARI {AOVEIAY DEA 9p-
1€0-420-9Z0 /BT 3d oa@ 050- HOIN-A 3df1 XJUVHD 14 *ONOT
0°06 0°27 0°SL D*OS |
103 I°F = PIIVY NOIIDOGIA ISYD = EdAL-TSILS
T X956 | vZTbe3 | PESY 10 «0PZ |0000°'56 0000°T 80
g m
muln —r .N*_!.{-..“_.us e FW Avwpiocogragay | oween e ] e ,.:d‘.”.“.ﬁi ST ey
m QEITIN-BLSIL RO ENINOIE INTWILVIS FONYITAWOD €°1°E HVd 6¥D0S NIA
o ZYET-EEL-805 3d IIULAVHED JJFL OF X300 INO Xvd HIUIOWHISIWYN THZvH
= NLIY OL OTS OL STYNIOI¥O £ SISXTUYNV ¥/L GATIIIHID NS/VH TIIN T0:dSNI
5 d 53d 0S- I¥ S81/LI Z1/ST Q31IOX SV BIVId HOVE
SISAL IOVINI TWNIONIIONOT HOILON-A Ad¥VHD OIS Z/T 7103 SSANIVIJ -y
ISAY FZUTYNBON XLITYND 13ISsIA THNSSI¥d DL S5AVED 8661 ‘T &INe v
S5TR 'NOILIOE 8661x-9TIGWS AWSY 0L HAYHD 06x-91SY WISY NOHHYD FIW1d s
~ mo
8 ) 7 T0¥YL %O TAODNSOH :
mﬂ@ BOW NS ddvd'D'S o 3O FISOASOHW J0 INOd 8ZGE-ZOLEL NO dINg .
1J0 2DI1430 THE X€ Q9¥YISUd TYNIWYEL NOISNHOL Q7D ZSE x08 0 4 1
o % ¢ AIQ 13318 HIIVR CAlQ 13318 FAavR °
o * 10ICIY ONI 1FmIS INN ONI "183LS-IRN
., HOOS NI SINIWIUINDEH STIIAT vy VBN FHL NI QEANIIVAONYW ONY QIITIN s¢ .
©. - GNY NOIIVOIJIOHNds 3RI LZ19H {89618 dn A Z0bOr UNVIGONTZZHYD o
= HLIM TONVAHOOOW NI OHIOZaSNI[ BREZY0<5CT GCTSEREN | 66 92 90 LLT90H SRUOM XHYD N
" wmmza GEIS3L ‘CATIIWVE QO . oy eomOEN e ueiag ;
NISUIH QEEIEOSEA IoNaoY avOQE-SOH, 166/2049¢ TR
SBL IVHI ZJIIHE0 OL Bl SIBY mm =~ 424, — @
X 3 podeyy 1531 ' onaig RIS P

SLU043Y 1G04 M4 GZ:68 66. 62 NOE

ZpLICEERRSTE QL 8ars B8 678

et d




PLATE i PIC: CHB
- * F
HEAT: 23663-208398 P/N 2008033

CROSBY/McKISSICK PRODUCT
NUMBER: 2008033

__ DESCRIPTION/SPECIFICATIONS:

75" A-516 PLATE PIC: PLATE— CHBF
T CHEMICAL ANALYSIS
HEAT NO: C MN. P S SI
23663 22 1.09 017 009 27
Cr Mo Ni Cu Vv H
08 0l 03 10 01
Al Nb
043 ot i
PHYSICAL PROPERTIES
®SI)
YIELD STRENGTH TENSILE STRENGTH
54,000 82,000
ELON % CHARPY "V" NOTCH
24 -50° F (FT-LBS)

43 - 45 -39 -42

THE ABOVE DATA WERE TRANSCRIBED FROM THE MANUFACTURER'S CERTIFICATE OF
TEST AFTER A VERIFICATION FOR COMPLETENESS AND SPECIFICATION REQUIREMENTS
OF THE INFORMATION ON THE CERTIFICATE. ALL TEST RESULTS REMAIN ON FILE SUBJECT
TO EXAMINATION.

THE WILLFUL RECORDING OF FALSE, FICTITIOUS, OR FRAUDULENT STATEMENTS IN
CONNECTION WITH TEST RESULTS MAY BE PUNISHABLE AS A FELONY UNDER FEDERAL
STATUTES.

QUALITY ASSURANCE ASSISTANT
CATHERINE CHOATE
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¥ l“-"!NSPECTlON CERTIFICATE, ABNAHMEPHUE&@UGI‘&IS. CERTIFICAT OE RECEPTION DU MATERIEL ‘

CSN EN 10204 3.1.b

bk M. Reumlals SzoaPaoe Satx
e 4169 8.03.01 3
DOERON b« PROGUTS MLATES, 108 01 OTIRAYA § - AEPUILIGE TLHECYE ) - ' C:
Likarnh, Cirsiome:, Basietey, Destnalin Lot e Ontit s, © 151488-11 -
S oL Co . ety 9111K30265/0007
. NORSTEEL' CORPORATION otk it TR 10087 LOT VJAND
345 HUDSON STREET -
10014 Avipg A i, prcoHE o Yoo L. Waen Mo Wioren th: oo, el Wi
NEW YORK 621212 815439429433 40895k

Vyrobeno v systému [akostl dlo 28N EN SO 3002,
stade In quality systam according to EN 150 8002
Hergeatellt lm Qualitatzsicharungssysiem laut EH IS0 9002,

Fabriqud an systéme qualité conformément 4 1a EN 50 5002,

. HOT ROLLED STEEL. PLATES

akost, Watedal qually, Majda) k), Oualié

Mo, Siandard, Norm, Nearw

Pruh, rommds etk Yrpe, CAmerTion and waighl of pindxcH.
gm-wﬁm:gwinm‘ 4, Sote, fmehtions 1 mayie ot proddt,
vt A516GR70
19,05-2438-12192 mn fitewe  normalized GR.70/ASTM A516-9¢€
48885 kg ASME SA516-99/GR.7¢
" 11 Plates —r A516GR7O ASTM A-26M 9/0
3/4 x 96 x 480" . T sosed normalized ASME SA-20M 0/0
Fodeihnl | Vivakh & Trbat. Durdrat, Pt Wham, Tarrsi 1nyt, Zucvtiuchigd, EXEal 4 lraction it i, [} Smga st} Kot ioreen.criad () Enas v 0o
Ho.clgieckt| Piofed Product o | amNe. Teuho T ‘ [ l Tren
Seks, WazodHe,  |Schmezeby, 1 1 ) Probah, T . 5 ¢ ?
Ho.de pibcta| Motk mére b 44 s coubde wodetensi | 2 [3] 1Tt (e} i ag" i 3| ! j y 4 yTid
Charpy ¥-Notch impacl test mee. AJ0M e ASTM and ncc. SAZOM nrc. ASME-cl
1 208391 10311 BO 4599 A q 20 356 H44 23.9 1 43 33 48 43 -46
1 208392 23530 BO 4609 A q 29 347 526 24.9 1 45 37 37 40 -46
1 208396 23663 BO 4687 A q 20 373 BAS 20.5 1 27 52 20 33 -46
1 208397 23663 BO 4608 A q 20 370 559 26.9 1 24 37 43 3 -46
o1 208398 23663 BO 4689 A q 20 370 562 23.5 1 43 45 3y 42 -46
1 208399 22936 . BO 45610 A q 20 367 553 23.5 1 28 23 28 26 ~46
1 208480 22036 BO 4611 A q 20 -~ 348 . 536 26.9 1 6@ 6L 46 56 -46
1 208491 23538 DO 4604 A q 20 48 538 23.5 - 1--38—42..48 43 -46
1 208402 23538 BO 4605 A q 20 351 634 24.9 1 55 48 37 477 =46
1 208403 23530 BO 4606 A q 20 385 536 22.5 1 34 33 25 31 -46
1 208404 22998 BO 4612 A q 20 372 572 20.0 1 25 38 44 36 -46
Heatt - C tn 51 P 5 tu KL C Ho 'V Al Nb
10311 ©.20 1.20 ©.30 ©.011 0.909 0.23 0.02 0.06 9.01 0.01 0.032 9.901
29936 0.17 1.09 0.24 ¢.022 ©.006 ©.06 .03 0.97 9.01 0.01 0.042 0.01
22998 0.21 1.14 ©.29 0.618 0.010 ©.87 2.05 0.13 8.01 .01 0.037 6.61
%gﬁsg g-%g igg 9.23 9.919 ©.010 0.08 9.03 0.09 .01 0.01 9.035 @.081
- 9.27 0.017 0.809 0.19 0.63 #.08 9.81 0.91 0.043 m{ TEST REPORTS FURN
BY UNI-STEEL, INC.
DATE .2~ é:.f’);‘
- CUSTOMER
NORMALIZED - walking beam furnace — length TOm, CUSTOMER P'O'#w
temperature 909-95@°C/dwell 16 min. CUSTOMER PART #m

. HEAT # 23003 2085

T oo, prohladupge fd SvDW Yyletnod oepav benast Lt uvedent vivanky hanéh se vitahie o protidan sy
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. e . ®
P.0.BOX 3128 TULSA, OK. 74101 the rns g gl‘llll[l.
, APPLIED HYDRAULIC SYSTEMS, INC N § INC.

| PO BOX 10155, STA1 TELEPHONE 918/834-4611

HOUMA, LA 70363 TELEX 262563 CRSBY UR
FAX 918/834-0447

CERTIFICATE OF NONDESTRUCTIVE TESTING

sk ok ok ok ok o ok ok sk o ok R ok ok ok koK sk ok ok ok ok ok ok kol kool ok ko otk sk b aiok ROk sk kb ook kdokkak ok kR ok

INSPECTION PERFORMED ON: 3 PC(S)- M030D14H 14" 30 TON API 2C CRANE BLOCK
W/.625" WIRE LINE

TESTING SERIAL NO: 02-575-84 Thru 02-575-86
CUSTOMER PURCHASE ORDER NO: 64075
CROSBY W/0 ORDER NO: 545681

TEST PERFORMED:

ULTRASONIC INSPECTION PER ASTM A-388.
ACCEPTANCE CRITERIA:

.. IS MAGNETIC PARTICLE INSPECTION OF SHEAVE PER ASTM E-709.
/ /<< WET METHOD DRY METHOD.

DYE PENETRANT INSPECTION PER ASTM E-165.
ALTERNATE SPECIFICATION:

DEFECTS AND DISPOSITION: NO REJECTABLE INDICATIONS
PART NO: 8011196

PICS: TRUNNION -BHBC  PIN-BBCK
PLATE DE-ADAPTER - ZHBD

SERIAL NO: HOOK: SIDE PLATES:
02-575-84 5BK BHBH
02-575-85 5BK CHBF
02-575-86 5BB CHBF

WE CERTIFY THAT THE INDICATED INSPECTIONS WERE VPERFORMED ON THE

DESCRIBED MATERIAL.
DATE: 04/18/02 &L"\\\ {0 0 &
BY: JWA
\ o DION DOUT, INSPECTOR LEVEL II
aducts of uncompromising quality . . .
CROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facifities in: Jacksonville, Arkansas - Los Angeles, California - Aflanta, Georgia - Chicago, Hincis - Tulsa, Oklahoma - Harrisburg, Pennsylvania
Daflas, Texas - Longview, Texas - Seattls, Washingten - Toronto (Brampton), Ontario - Barnsley, England - Mechelen (Putte), Belgium - Ceargy St. Christophe, France

4
PART OF THE k FKI GROUP OF COMPANIES



The Crosby Group

Procedure for Certifying Nondestructive Test Personnel

Personnel Certification Summary

Employee __ Dion Dout Certification Card No. ___N/A
Test Method Magnetic Particle Certification Level 11
Division McKissick Certification Date 7/277/98
Restriction to Certification (if any): None

1. Background and Experience Record:
3-95 to 7-98 Level I, in training
7-98 Level 1
7-98 to present Level II

2. Training Course Record:
12 His. Level I - John Edwards - 7/21/98
8 Hrs. Level I1 - John Edwards - 7/27/98

3. Physical Examination Record: Ishihara 14/14
Color Contrast:  Capable of distinguishing and differentiating contrast between colors
Used in all NDE.
Near Vision: 20/20 both eyes, with uncorrected vision.
Able to read min. Jaeger #1 at 12 in. Date: 04/18/02

4. Technical Examination Record:

Examination _Date % Score Weight Score Grade Examiner
General 7/27/98 92 4 368 J Edwards
Specific 1/25/01 _91 3 27.3 D. Conner
Practical 7/27/98 100 | 3 30 941  J.Edwards
General 7/24/01 93 . Re-Certified D. Conner

5. Examiners Comments:  Based on education, examinations, experience, and satisfactory job
performance, Dion Dout is certified to Level IT in accordance with the requirements of ASNT-
TC-1A.

The Crosby Group, Inc. FD’”\«\ CW

Certifying Agency Examiner’s Signature




Calibration Report

Machine: Magnaflux S/N  54333R273B
Location: Crosby McKissick
RESULTS
HEAD COLL
Duration AMPS Results % Duration AMPS Results Yo
175 500 483 .03 1.73 300 323 .07
1.87 2200 2250 02 1.58 1000 966 03
2,54 2600 2570 .01 1.33 1300 1289 .01
2.40 3000 3140 .04 2.89 160C 1600 0
2.40 3200 3140 02 1.71 1800 1740 .03
2 ) 3800 3720 02 1.93 2000 2040 02
2.50 4250 4340 02 1.86 2400 2350 .02
2.30 5000 4990 0 2.17 2750 2690' 02
2.0 6200 6230 0 2.15 3250 3260 0
Calibration Date: 12/18/01 Due Date:  6/15/02
Calibrated in accordance with ASTM-E709 Regirements.
CALIBRATION EQUIPMENT

Machine: ATS-20B S/N: 2901131
Calibration Date: 10-22-01 Due Date:  4-21-02

L“A‘:)rated By: l N _ C




OVERHAUL BALL CERTIFICATES



P.0O. BOX 3128 TULSA, OK, 74101

DHY Carllllsdtion, o, DHY S#8C -
UsA . 3 Tha Hetherthmis
MM iy TELEPHONE 918/834-4611
) @: TELEX 262569 CRSBY UR

FAX 918/834-9447

& - ;

« o

o il IO INT V7
¢, "

180 9001 REGISTERED FIAM

APPLIED HYDRAULIC
SYSTEMS, INC.

SERIAL NO:
00-251-39

CROSBY PART NO: 8009632
CROSBY CG NO: 167362

CUSTOMER PO#: 50339

DESCRIPTION:

200 TS 7 TON API 2C
OVERHAUL BALL (210#)

products of uncompromising quality . . .
‘)ROSBY Clips & Filtings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and Iacilities in: Jacksonvitle, Arkansas - Los Angeles, California - Atlanta, Georgia - Chicago, llinois - Tulsa, Oklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattle, Washington - Torento (Brampton}, Onlasio - Barnsley, England - Mechelen (Pulte}, Belgium - Cergy St. Christophe, France

-
PART OF THE ’( FKI GROUP OF COMPANIES



L ®
P.0. BOX 3128 TULSA, OK. 74101 thearoSbggl‘ﬂup,
| < Inc

) - TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-0447

INDEX

o ORDER
) o CERTIFICATE OF CONFORMANCE

] MATERIAL CERTIFICATION

'-'ig'ucts of uncompromising quality . . .

ROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems
Plants and facilities im: Jacksonville, Arkansas - Los Angeles, Califemia - Atfanta, Georgta - Chicago, Minois - Tulsa, Oklahoma - Harrisburg, Pennsylvania

Dallas, Texas - Longview, Texas - Seatlte, Washington - Toronto {Brampton), Cntario - Bamstey, England - Mecheten {Pulte), Belgium - Cergy S1. Christophe, France

Iy
PART OF THE '( FKI GROUP OF COMPANIES
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ular Orde Entered By DOUG 4/20/00
Customer No. 2980 Order Number 167362 Last maintained by 0/00/00
P“?LIED HYDRAULIC SYSTEMS, INC ' APPLIED HYDR#ULIC SYSTEMS, INC
BOX 10155,87TA 1 204 INDUSTRIAL AVE C
HOUMA LA HOUMA LA

70363 70363

Customey PO #  Ship Via PO Date Order Date Ship-to PO # Whse SR DR._

50539 4/19/00 4/19/00 MK 52 - 12
Inv#: Ship: Frt Amt: Pick: Shipv:

Inv Date: 0/00/00 Frt Code: 1 Ship Info.: 0000000 00

Line Qty Qty Invoice Priority: 1
_#  ordered Allocat. Prod. # WH U Sts Ctlg and Description Sell price

Sg- JOB 040004

1 1 0 B0123%9 MK ENT 382 CRANE BLK 3/4WL
7 1 1 8009632 MK INV UB500 UTILITY OHB 7T 200#
| SE YELLOW
HB YELLOW
LA YELLOW
CH AM FRT
LV SAIA
Records to Roll (1-24): 8 Total Weight 1090.00 Order Total:

Fl=End F3=Fold Fé6=New Ingquilry F24=More keys
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APPLIED HYDRAULIC SYSTEMS, INC. B
BOX 10155, STA 1 =

HOUMA, LA 70363 r362 thﬁ@@@glb@g?ggp

Certificate Form No.
50539

167362

peth

Customer Purchase Order No.

Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

(n ) (3 {4) (5)
Distinguishing number or Description Number Date Working Load
mark (il any) of gear Limit

SERIAL NO 200 TS 7 TON 1 02-21-00 14,000
00-251-39 API 2C OVERHAUL 7 LLBS
BALL (2104)

HOOK - PIC: Y5L BASE PLUG - PI(: 021
BOLT ASSY - PIC: XBCR & YBCl. EYE SHANK - PIC: H60
SIDE PLATE - PIC: XHBS EYE BARREL - PICS: 016

} PART NO
8009632
JOB# 040004

(7) Name and address of makers or suppliers The Crosby Group / McKissick Products
2801 Dawson Road Tulsa OK 74110-5040 U.S.A.

(8) Name and address of public service, association, company or firm making the test and examination

Same

(9) Position of signatory in public service, association, company or firm

QUALITY ASSURANCE SUPERVISOR

We hereby certify that the above described material was manufactured and processed in a manner compatible to meeting
the specified load ratings when used under normal and proper applications.

7 (Date) April 20, 2000 (Signature) 5’ | & A

Buck Weaver

§
VLN N
A\ iR\ A
ISR i



ERTIFICATE CF MATERIAL TEST REPOHTS

O Castie Metals ®

* HYALLOY STEELS CO.

A CIVISION OF

A, M. CASILE & CO.

O

CASTLE METALS CEATIFIES THAT THE

“ME KISSIDK PRODUC
L2857 DAWSON ROAD
PO BOX 3128

31

FOLLOWING INFORMATION I8 TAKEN

G FROM CHEMICAL AND METALLURGICAL

T4
TEST REPORTS FURNISHED TO US BY
QUR SUPPLIER AND WHICH ARE ON FILE

© INOUR OFFICE.

WE CEATIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY OR RADIQOACTIVE MATERIAL USED

28 usA

THLBA OK 74101~

. IN THE MELTING Oft PROCESSING OF STEEL
1 SOLD BY QUR COMPANY.

L uANUFAc'runea T CUST. ORDEA NO. cusT A ECTTSITION NO.
S NORTH STAR STEEL COMPANY M-2R0878A
" ac HEAT RO ORDER NO. | LINE NO | SHIP OTY. SHIP DATE
BOPT M741 14 M1093 paanav 1 45, 01 LL/05/99
DESCRIPTION
=174 RD A4140 COF HT ALY3-BY 10713 FART HNQ, V4024
]
¥ & A & CHEMICAL ELEMENTS * kK
[ MM ke g &1 NI R M0 al.
AR A8 01 L0033 ey LO5 R 18 LA
(W] Y PR TI cn (3]
i LB LQ04A OGS 00 L O03 LOO7 00
Ik & * &  MECHANICAL FROPERTIES * ok Kk
TENSILE 1435000 PSI, YIELD 130000 PSL, ELOHNG 1i8.8, .o, 59,1
YQRUNQ RHN 297/ 297, GRAIN = FINE, GRAIN 5/ 8, MACRO -~ &1 R1 1, R.R. 26,6
PBAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTH = Y
* JOMINY
1. 3 3 4 } 4 7 8 13 14 a0 24 28 342
b a7 o HY nv wY a7 55 Ay 4% 44 2 40 37
& A A & INDUSTRY SPECIFICATIONS kK
ALT.H, 1. ~-4140, ABME &A 193 B7 208D 2400, A8 TH-B193-97a~GR-E7, ARTM-AZ?-93A
ABTHM~ARZ] -5 -ASTENER QUALTITY ACT, ASTHM-A434-2006-0L8-BC
. ¢1/4" THROUGH 4" ONLYDY . UNBE-G41400 e
TUD QAT BF axT&P @ HA INDUSTRIES FROM IAL 14657344 RD~-46840 41999 MNORTH HTAR T

LOENGTLE #2 147,000 P8I,
26 MIN 7/ GQUENCH:

WaTER

YIELD 123,000 P8I, ELONG, 1B.&, R.A. UG, & AUST: 1500 F

/ TEMPER: 1180 F 36 MIN RD-48191 11-1999

BOLT ASSY: PIC—YBCL
HEAT CODE—M74134 H1093

M

M

’lﬁpu.._Am___. :
AM. CASTLE & CO s

(L tnead Mot




MATERIAL DATA

CROSBY/McKISSICK PRODUCT
NUMBER: 2008346

P.O. BOX 3128 TULSA, OK, 74101

the Gr@sbyaroup.

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

DATE: 01/04/99

DESCRIPTION/SPECIFICATIONS:

SWIVEL LOWER EYE PIC: H60
CHEMICAL ANALYSIS
HEAT NO: C. Mn. P S Si
H60 1555 7877 0176 .0170 5213
Cr Mo Ni Cu Al
6931 2202 4867 L0088 0031
A%
0013
PHYSICAL PROPERTIES
(PSI)
YIELD STRENGTH NSILE STRENGTH
96,300 112,600
) ELON % D A BHN
: 21 56 241

-25° F (FT-LBS )
31-51-23

THE ABOVE DATA WERE TRANSCRIBED FROM THE MANUFACTURER'S CERTIFICATE OF
TEST AFTER A VERIFICATION FOR COMPLETENESS AND SPECIFICATION REQUIREMENTS
OF THE INFORMATION ON THE CERTIFICATE. ALL TEST RESULTS REMAIN ON FILE
SUBJECT TO EXAMINATION.

THE WILLFUL RECORDING OF FALSE, FICTITIOUS, OR FRAUDULENT STATEMENTS IN
CONNECTION WITH TEST RESULTS MAY BE PUNISHABLE AS A FELONY UNDER FEDERAL

STATUTES. ‘
Oﬂ/mi/ / Vaﬂ: 2

QUALITY ASSURANCE CLERK
JOANNE NUTTER

products of uncompromising quality . . .
 TROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Biocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilities in: Jacksonville, Arkansas - Los Angales, California - Allanta, Georgia - Chicago, lllinois - Tulsa, Oklahoma - Harrisburg, Pennsyivania
Dallas, Texas - Longview, Toxas - Seatlta, Washington - Toronto {Bramplon), Ontario - Barnsley, England - Mechelen (Putte), Belgium - Cergy St. Christopha, France

&
PART OF THE k FKI GROUP OF COMPANIES



GOLTRA CASTINGS COMPANY, INC.

501 Mclntyre STREET
Golden, Colorado 80401
FHONE 301-279-7818
DATE: 8/16/98
ASTM SPECIFICATION CUSTOMER DESCRIPTION
ASTM-A-487 Grade 4B McKissick
B/N 7-8-4
TENSILE TEST PER ASTME 8
HEAT YIELD TENSILE ELONGATION REDUCTION
CODE _ . PsI PSI % IN AREA %
H60 96,300 112,600 21.0 56.2
Brinell 241
Quench and Temper
CHEMICAL COMPOSTION

Carbon Silicon Molybdenum

1555 5213 2202

Aluminum Manganese Copper

0031 7877 0988

Phosphorous Nickel Vanadium

0176 A867 0013

Sulfur Chromium

0170 .6931

CHARPY IMPACT TEST PER ASTM A370 FIG. |

TYPE OF SPECIMEN: CHARPY V NOTCH
SPECIMEN #1 #2 #3
IMPACT VALUE 31.0 51.0 23.0
METHOD OF TEST ASTME 23
TEST TEMPERATURE -25 degree F

1THEREBY CERTIFY THAT THE ABOVE INFORMATION IS CORRECT:




= ©

P.O. BOX 3128 TULSA, OK. 74101

CROSBY/McKISSICK PRODUCT
NUMBER: 8009913

teGrashyaroun

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

DATE: 01/04/99

DESCRIPTION/SPECIFICATIONS:

SWIVEL EYE BARREL PIC: 016
CHEMICAL ANALYSIS
HEAT NO: C. Mn. P S Si
VK .19 g1 .02 03 .59
Cr Mo Ni Cu
.52 19 53 .14
PHYSICAL PROPERTIES
(PSI)
YIELD STRENGTH E E NGT
76,500 95,000
ELON % RED OF AREA %
11 18

RS-

CHARPY “V* NOTCH
-25° F(FT-LBS )
21-18-17

THE ABOVE DATA WERE TRANSCRIBED FROM THE MANUFACTURER'S CERTIFICATE OF
TEST AFTER A VERIFICATION FOR COMPLETENESS AND SPECIFICATION REQUIREMENTS
OF THE INFORMATION ON THE CERTIFICATE. ALL TEST RESULTS REMAIN ONFILE

SUBJECT TO EXAMINATION.

THE WILLFUL RECORDING OF FALSE, FICTITIOUS, OR FRAUDULENT STATEMENTS IN
CONNECTION WITH TEST RESULTS MAY BE PUNISHABLE AS A FELONY UNDER FEDERAL

STATUTES.

products of uncompromising quality . . .

~ROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WE

 Hanr QLT

ﬂ QUALITY ASSURANCE CLERK
JOANNE NUTTER

- Plants and facitilies in: Jacksonville, Arkansas - Los Angeles, California - Allanta, Gacrgia - Chicago, llinois - Tulsa, Oktahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattle, Washinglon - Toronto (Bramptan), Ontario - Barnsley, England - Mechelan (Pulte), Belgium - Cergy St. Christophe, France

-~
&
PART OF THE K FKI GROUP OF COMPANIES

STERN Blocks, NATIONAL Swaging Systems



R, N.A.P.C.
.- NORTH AMERICAN PRECISION CASTING

CERTIFICATE OF CONFORMANCE

DATE: June 3, 1998

THIS IS TO CERTIFY THAT THE PARTS LISTED BELOW WERE MANUFA CTURED TO THE
SPECIFICATIONS AS INDICA TED BELOW.

COMPANY: McKissick ]
P.0. NUMBER: M-9800699

PART NUMBER: 230379 - 5 Ton Eye Barrel

N.A.P.C. NUMBER: 142-006

ALLOY: ASTM A487 Grade 4 Class B

HEAT NUMBER(S): _ |4-6-1 998  #5 through 19

E’}E CODE: 016

NUMBER OF PARTS ON THIS ORDER: 335

| CHEMICAL ANALYSIS
) _ ELEMENT | RESULTS (%)
TESTED ]
C 0.19
Mn 0.71
P 0.02
S 0.03
Si 0.59
Cu 0.14
Ni 0.53
Cr 0.52
Mo 0.19
' Fe _Ij/_l_S_E

BN Rathe

QUALITY ASSURANCE: e i}
STUART K. BENSCH {V p G‘{\
Q‘/ ("

708 N. 29th Strect * P.O. Box 580 * Blackwell, OK 74631 * (580) 363-14112 * (580) 363-5712 FAX
356 Langston Circle*Golden Triangle Industrial Park*P.0. Box 1407* Columbus, MS 39703 * (601) 245-1155 * (601) 245-4697 FAX

:

o BM NAME (CERT) STUART
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May 27-98 l1014Q Midatates Labaratorias P.oa

TEST REPORT

M3l MIDSTATES ANALYTICAL LABORATORIES, IAC.

W

N Hemiook Cunly
&mn Arow, OX 14012 :U%l.sgﬂm Fax r{:“lg :;:m
Gary Hamilton Page 1 of 1
Thermal Specialties 98-16096
™ .0, Box 9426 NOY.
Tulsa, OK 74157-0426 May 27, 1998
DATE
P.O. 34941
Samploc NHugberg Cuatomer's Materigl. Deacription
BOBMS 363 Tent Bar And Charpy Block Identified
Code "VK', ASTM A487 GR4 CLB; NAPC
P.O. 26262

Teopilo Test: Pexr ASTHM A370-96 - Specimen Type: 0.%00 Inch Round

Yield Strength at Ultimate Tenslle Elongation in Reduction of
¢.2% Offpet - DEi Strength - DEL 2 in. Percent Arca Percent
76,800 95,000 i 18

Irpact Test:

Method of Test: ASTM A370-96/ASTM E23-96
Specimen .Typa: Type A {(Charpy V)
Not¢h Orientation: Ferpendicular to Surface
specimen Size: 10 x 10 wm
Tegt Temporature: ~25°F
Impact Values (Ft-Lbs) 2, 3, 2
Latural RExpanaion (Mils) 2, 3, 2
parcent Shear: €10, «L0, <10
{r?
Bulyea e, the undeniigned, 4 Nolary Public In ane for said County md Stle, on Thin 1o to cartly that e Abdve 14 8 ItuA PANDIT OF tha Fasilts abtained by
nla ay of _ i . personaly Migatates Anmiytical Laporatores. Tast redulls (eiie ANy 10 tha ftana
B o tn SR TR A TR FRA] pavian wWha eXacuted e MMWWJ&"E u’mud R.mg‘h;:' no::o "{,“".’f“m '.’;ﬁ."" In fuF. whthat P wriien
g ] } 3
1 scihowiedpet 1o me thal e executtd the same sy his free and volkemiory sot w o ¥iaies AnaiyHoa(Laaer
:grdaml!uf thaused and pur;:gt: thareinset ,Icr!ﬁ y
ivapn gy and d& o day . i haus wrfian.
My mn:?r::.:ggzlplfaa:‘ ¢ yardyessinets " By Cp . ﬂ —— )
Natary Fublc Larry 3. Pate, Uperations M3c

SOPHARREVY



CENTRAL MACHINE & TOOL
HEAT TREAT DIVISION
CERTIFICATION

To: N.A.P.C.-Blackwell Date: June 1, 1998
P.O. Box 580
Blackwell, OK 74631

Ref: P.O.: 26262
P.N.: McKissick P/N 5 T Eye Barrel
Qty.: 336 pcs.
Material: ASTM A467 Gr. 4 Class B
Carbon Restore, Harden & Temper to 105 TS/ 85 YS (BHN 217-248)

We certify that the above listed part numbers of the specified material were processed in
accordance with appropriate industry standards to the condition requested on referenced
purchase order.

i |

¥ Paul E. Hays, Jr. j ‘
Manager-Heat Treat Di ision

Central Machine & Tool Co.

Brinell Hardness Tested To: BHN 229




8 SHERRY LAPORATORIES
N,
6425 Eant 38k Street Fax § b
Lt erhand INDIANA LOUISIANA OKLAWGUA N ey a2

Talephone 911.664-T767

- LABORATORY REPORT
Attn: Paul Hays ' Report No: 1890060225- 1
Contral Machine & Tool Date Recelved: 05/12/98
P.O. Box 3909 Date Reported: 06/16/98
Enld OK, 73702

P.O. Na: 6288

Sample Description: McKissick § ton Eys Barmal,
HT: CR-A-Q-T
T8 - "VK"

Material: ASTM A437 Gr. 4 CL. 8

[ ort

Style and Model of Machine:  Tinius Olsen, 74

Avallable [mpact Energy: 264 Fi-Lbs.
Impact Velocity: 17 F¥Sec.
Method of Test: " SA-370/ASTM-E23
Specimen Type: Charpy "V* Notch
-') Spacimen Location: ASTM-A370 Longitudinal
Notch Orientation: ASTM-A370
Specimeq Size: 10mm X 10mm
Test Temperature: -25 *F
Notch Location: Base

Surface Impact Values (Fi-Lbs,); 21, 18.0, 17,0

Approved By,___Sx- DT/A

Aurefio Zubillaga, Supervisér
Metallurglcal/Mechanlical Testing

This document shall not be reproduced, except I Tull, without the written agproval of Sherry Laborstores/OKlatoma, A2LA Cerlification # 786.01 & 785
G2, Tha recording of false, fictitious, of (raudutent statements or anldes on this document may be a punishable offense under faderal and state kv,

) ) s

74



%, N.A.P.C.

NORTH AMERICAN PRECISION CASTING

CERTIFICATE OF CONFORMANCE

DATE:  August 25, 1998

THIS IS TO CERTIFY THAT THE PART. S LISTED BELOW WERE MANUFACTURED TO THE
SPECIFICATIONS AS INDICATED BELOW.

COMPANY: McKissick

P.0. NUMBER: M-9802530

PART NUMBER: 230690 - 5T Base Plug
N.A.P.C. NUMBER: |I142-009

ALLOY: ASTM A487 Grade 4 Class B
HEAT NUMBER(S): |7271998 #4 through 9
PIC CODE: 021

NUMBER OF PARTS ON THIS ORDER: 550

CHEMICAL ANALYSIS
[ELEMENT | RESULTS (%)
) TESTED

c 0.15

Mn 0.78

r 0.02
K 10.02

Si 0.57

Cu 0.13

Ni 0.49

Cr 0.46

Mo 0.17

Fe BASE

-1
QUALITY ASSURANCE: WTM%

"~ STUART K. BENSCH

708 N, 29th Street * P.O. Box 580 * Blackwell, OK 74631 * (580) 363-1412 * (580) 363-5712 FAX
356 Langston Cirele*Golden Triangle Industrial Park*P.O. Box 1407*Columbus, MS 39703 * (601) 245-1155 * (601) 245-4697 FAX

IRM E (CERT} STUART

J



CENTRAL MACHINE & TOOL
HEAT TREAT DIVISION
CERTIFICATION

To: N.A.P.C.-Blackwell Date: August 14, 1998
P.O. Box 580
Blackwell, OK 74631

™ O3S 30

Ref. P.O.:26473

P.N.: McKissick P/N 230690 5T Base Plug

Qty.: 550 pos.

Material: ASTM A487 Gr. 4 C1. B
Carbon Restore, Anneal, Quench, Temper to 105TS / 85YS
(BHN 217-248)

PIC 021

We certify that the above listed part numbers of the specified material were processed in
accordance with appropriate industry standards to the condition requested on referenced
purchase order.

Brinell Hardness Tested To; BHN 229 ;i’ Z
A/‘* /
7

/Paul E. Hays, Jr.
Managér-Heat Treat Dl s:o
Central Machine & Tool Co.
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MIDSTATES ANALYTICAL LABORATORIES, ING.
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3100 N, Hamiook Cirdie

P.O. e
mmmmn Toian, O,

18] Bai008

Bas. NOS n
T e (M8 23t

TO! " Paul Hays Page 1 of 1
Central Machine & Tool Company ) 98-18127
P.0. Box 3809
Bnid OK 73702 . DATE October 12, 199%8
P.O. 6865
8.0MS124 Test Blcck ldancified ASTM A487
Gr 4 CL B McKissick 230650 5T
Basg Plug, TBeXL
Impact Test:
Method af Test: . ASTM A370-96/ASTH B23-56 ,
J Spaciman 'rype* ™ype A (Charpy V)
Notch Orientatiomi Perpandicular to Surface
Specimen Size: 10 x 10 mm
. Test Temperatura: -25° F
Impact Values (Ft-Lbs) 12, 16, 18
Lacaral Expansion (Mils) 10, 13, 18
Pprceﬁt Shaar: 10, 10, 10
Banmmﬂmw.:wammwhuucﬂwmd $uyis, on Tmnbwmnwowiu?oupmdmszﬂm
s ooy of 10 ____ oarsonaly R A e rrorcdhiond Kxcap 1 AL wihout foa witLsn
appeared nme demmwuummu.
wngiwn o be Biv pACEON nt
m‘mmbmmuhomhdmmoumm“dmhwun ﬁ :
wwrmmamw«yumwhuammn. By ~ -
i " ' La;g J. glag;. Qperations Mgr.
Fhtzry Puble '

SOfASIRREVO



CMaT I FOUNDRY DIV, PAGE @2

© 09-25/08  FRI 14:39 FAY 918 527 J082 SHERRY LABORATORIES Qoo
i
: SHERRY l.AUOlAtOlltl
928 st 30t Purvet Fax 0104273041
] “‘“;}',‘j‘“""_’,‘,‘w INDIANA Loﬂllm!l “J::NONA " 2012 5375
LABCRATORY REPORT
Attn: Pauf Hays Report No: 1988090308 1
Central Machine & Toor . Date Recuiveg: ovziree
P.0. Box 3nps . Reporteik: aw24/08
Enld OK, Tiroz : Project No: 4350
P.O. No: 8738

Sampls Dascription: McKlssicy 2304880, & Ton Bave Plug (142-009), PiC 024
Refarerics B.O. No: 26473
Matartai: ASTM A4S7 Gr. 4 Clgan B, Carbon restore, Anqeat, Quench & Tempar.

T8 w XL | | mﬂq&QZ&‘SQ |
Room mm‘ Tenalls Yesi (ASTM & 8.99), Yransverse

Brggamoler  pgugy

Diameter, in. 1.1}
Tensile Strength, psi 105,900
Yield Strength, pa 90,700

by 0.2% affagt
Elongetion In 4D, %, 20
Reduetion ol Aren, % &7 *

Appmved BY: . ‘ v QJ
o M:‘rel'ro Zublliags, Supervi

wfurgicatMechenica! Tesling

mmm'mh-m Whmmmm:,omwus Laborrtuien/Okinhamy, AZLA Ceaificaton & 795,01 & 705
.2 Tbemmdmu,ﬂumw'humllﬂmMuwmdew:mmyn-Mtwtwumwfmulwmm.
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. o ——————— CERTIFICATE OF MATERIAL TEST REPORTS T —

0 - HYALOY STEELS CO.
0 (P Castle Metals O A e

CUSTOMER L RN R
4 ) bl ; - 1) E METALS SEQTHIEYS At THE

. FOU L CWING INFORMATON B TAKEN
1 IHOM CE MECAL AND MIE TALL LTRGICAL
TERT AEMOM TS FURNISHIED TT LN Y
QUR SUPPLIER AN WHICH ARE ON SILY
N OUR QFFIGE

M KISBTOK PRODUCTS .0
aRS7 DAWSON ROAD
POoBOX 3128

TULSA OK 24101-3128 USA

WE CERTIFY THAT WE AAVE NO KNCWLERGE

OF MERCURY OR RADIOAC T'VE MATEAIAL USED

| N"hE MELTING OR PROCESS'NG OF STEE.
SOLD 3¥ QUA COMPANY

i MAN ICACTUREH IMILLY £UST. JNOER NO. cusT AECQUIS.TON NO. ]‘
LCHE M-9802959 ] L ;
A TTHEAT 4O, OROEANO. | LAENC |SreP OTY SHIP DA'E T {
107 (MEBDYE 188791 1 527.0 ‘ 1 :
DESCRIPTION '
[1-1/4 RD A4L40 CF HT A193-B7 10/13 PART NO. 943524
L x & « D[HEMICAL FLEMENTS Ak Kk
C. MN p & SI NT CR MO AL
L A07 L 90 LOL L LR 26 06 ?6 18 023
(WY v T 0 SN
3 . 005 L003 0073 009
+ % % MECHANICAL PROPERTIES A kK

INSILE 143480 PSIL, YIELD 125760 PSI, ELONG 12.0, R.A. 658.6
HARDHS BHN 3117 311, GRAIN = FINE, GRAIN s/ 8, MACROD - 81 R1 C1 ASTM E381
R.R., 24.2 N

H BAND = Y, MERCURY FREE, MEETS NAFTA = Y
* JOoOMINY
i 2 3 ! 5 & 7 6] 12 14 20 24 28 a3
57 T S8 S5 i H4 S4 93 48 44 43 a9 39 41
* A *x % INOUSTRY GPECTIFICATIONS x kK

6.1.5.0.-4140, ASME sA193 95 GR B7, ASTM--AR?-Y3A, AS'T'M--A‘KB4-9’OA~CL5—E!C
(1/4" THROUGH 4" ONLY), AGTMA 193 96A GR B7, ASTMA 304 95, ABTMA 322 21
ASTMA 331 90¢(93), UNGE#~G41400

NORTH STAR HR AR VD *%CONY Q&T T&P OIL © ¢sC FROM {-38"&x RD-42900 21990

BOLT ASSY
1.250 X 10.625 PIC-XBCR
BOLT ASSY
1.250 X 5.150 PIC-XBCR

END
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SHERRY LABORATORIES

G

Fax 918.627.3062

i‘b"‘\l ]_,Mh “_":' INCIANA LOUISIANA IR LR
rené:\iu»)r‘f ut::e.i:;;m Wesiad Franag Lectes, ta. 800-J24-8374
LABORATORY REPORT
Attn: Steve Kendrick Report No: 1998050222- 1
The Crosby Group, Inc, Date Received: 05/14/98
P.O. Box 3128 Date Reported: 056/18/98
Tuisa OK, 74101
P.O. No: M9803242
Sample Description: 1.25" bar, AP 2C
Heat No: M83396
PIC Code: XBCR
WO#: 196902 - P/N: 2015011.
Specimen removed from 4/5 radius.
(-] -96 o in e
Parameter Result
Diameter, in. 503

Tenslle Strength, psi 144,500

Yield Strength, psi 128,800
| by 0.2% offset
" Elongation in 40, % 20
Reduction of Area, % 63
Hardness Test
Tesling Specification: ASTM E18-94
Hardness Scale: ROCKWELL "C"
Acceplance Criteria: N.A.
Actual Coupon Hardness:  29.0, 28.0, 29.0
Ll )l
'7 ]
Approved By: 4 ! /(j\ yi J
—FKurklio/Zubillaga, Supervisor ﬁl
Metallurgical/Mechanical Testi
)

poratortes/Oklahoma. A2LA Certification ¥ 785018 785

This document shall nol be reproduced, except In full, without the written approval of Shery La
; g f ; be a punishable offense under federal and state law.

02. The racording of false, fictilious, o fraudulant stataments or entries on thia document may
Page 1ol 2



]

O3 Pt hth Street SHERRY LABORATORIES

byl Al

VIR 144 1381 INDIANA LOUISIANA ¢ oae s Fax 918.627.3062
e IRttt TTRT Wedad Fraayg vermdet, fac. MJz-LBJ'm

LABORATORY REPORT
Attn: Steve Kendrick Raport No: 1998050222~ 1
Tha Crosby Group, inc. Date Received: 06/14/98
P.O. Box 3128 Date Reported: 05/18/98
Tulsa OK, 74101
P.O. No: M9803242

Sample Description: 1.25" bar, APl 2C
Heat No: M68396

PIC Code: XBCR

WO#: 196302 - P/N: 2015011,
Specimen removed from 4/5 radius.

Impact Test Report
Style and Model of Machine:  Tinius Olsen, 74

Available Impact Energy: 264 Fi-Lbs.
: ) Impact Velocily: 17 FYSec.
Method of Test: SA-370/ASTM-E23
Specimen Type: Chamy “V* Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: ASTM-A370
Specimen Size: 10mm X 1tmm
Test Temperature: =25 °F
Notch Location: Base
Impact Values (Ft-Lbs.): 66, 61,87
Lateral Expansion(Mils): 24, 23, 20
Shear(%): 60, 60, 65
1
Approved By: !
Auglig Zubillaga, Supervisor
Metaflurgical/Mechanical Testin
|

Thia document shall not be raproduced, excapt in full, without the written approval of Shery Laboratories/Oidahoma, A2LA Certification # 785.01 8 785
Q2. The recording of false, flctiticus, or fraudulent stalements or entrtes on this document may be a puniehable offense under fedaeral and state law.
Page 2ol 2
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SHERRY LABORATORIES MIDSTATES

F=7 &y an
INDIANA ORMATIOMA LOUISIANA A

MDSTATES ANALYTICAL LABCRATORIES
800-H74-3563 400-324.8378 800-737-2378 —_——
Non-Metallics
) Metallurgical
68?5 E, 38th Street 3100 M. Hemlock Circle
;‘}1: g8 (%K 74145-3241 Broken Arrow, OK 74012
Fa;(. . g:g-gg;-;;g; Phone: 918-258-6066
. “627. Fax: 918-258-1154

LABORATORY REPORT

Report No: 1999110497
The Crosby Group, Inc. Date Received: 11/17/1999
P.O.Box 3128 Date Reported: 11/19/1999
Tulsa, OK 74101 P.O. No: M9907317

Attn: Bucky Weaver

Description: Pic Code - Y51, 320 - AN 7 Ton Eye Hook API2C, WO# 220156, P/N : 8009916

Room Temperature Tensile Test (ASTM E 8-98), Longitudinal

Parameter Result
Diameter, in. 3570
Tensile Strength, psi 119,000
Yield Strength, psi 97,300
by 0.2% offset
% Elongation, in 1.4 21

J _ Reduction of Area, % 67

Hardness, ASTM E 18-97a

4/5 RADIUS | HRC 22.0,21.0,21.5

Approved by:

Larr{/Péte, MAfaglr of Mechanical Testing
Sherry Laboratories Midstates

t be reproduced, except in full, without the written approval of Sherry Laboratories

_,.lt results relate only to the items tested. This decument shall no
ts or entries on this document may be a punishable offense under federal and state

Midstates. The recording of false, fictitious, or fraudulent statemen

taw.
Page 10f2
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Non-Metalllcs

6825 E, 38th Street
Tuls~ QK 74145-3241
P 91B-664-7767
Fax: 918-627-3062

Attn: Bucky Weaver
The Crosby Group, Inc.

P.O. Box 3128

Tutsa, OK 74101

SHERRY LABORATORIES MIDSTATES

INDIANA VKT AHOMA LOUISIANA I I IEIA
e —

MDATATES NAALYTICN.
R00-874.356) 800-124.4378 800-737-2378

Metalturglcal

3100 N. Hemlock Circle
Broken Ammow, OK 74012
Phone:  918-258-6066
Fax: 918-258-1154

LABORATORY REPORT

Report No: 1999110497
Date Received: 11/17/1999
Date Reported: 11/19/1999
P.O. No: M9907317

Description: Pic Code - Y5L,, 320 - AN 7 Ton Eye Hook API2C, WO# 220156, P/N :; 8009916

law.

Impact Test Report
Style and Model of Machine:  SATEC, SI-1K3

Available Impact Energy: 300 Ft-Lbs.
impact Velocity: 17 Fi/Sec.
Method of Test: SA-370/ASTM-E23
Specimen Type: Charpy “V* Notch
Specimen l.ocation: ASTM-A370 Longitudinal
Notch Orientation: Perpendicular to Surface
Specimen Size: 10mm X 10mm
Test Temperature: -40 °F

Notch Location: Base

Impact Values (Ft-Lbs.). 56, 61, 53
Lateral Expansion(Mils): 44, 39, 35
Shear(%): ' 75, 80,70

Approved by:
Larty’Pate, N¥anag@er of Mechanical Testing

Sherry Laboratories Midstates

\l,t results relate only to the items tested. This document shall not be reproduced, except in full, without the written approval of Sherry Laboratorles
Midstates. The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal and stata

Page 2 of 2



BACKILASH CERTIFICATES



NO.: NES194-046
REV.: —

APPR:

DATE: 1 2/13/81

\JJ’\J

BACKLASH REPORT

PINION/BALLRING

CRANE SERIAL NUMBER; OA020%

BACKLASH TOP:  ,pay BOTTOM:  , 094
ALIGNMENT " % ) X2-X1
X1/ %2 xo /% L % " storEx= L = O
/ L Iy ¢ Y2—Y1
Y1 %?z ,Y2/%,z L %% SLOPEY=" [ = o)
ARE BOLTS (TURRET OR UPPERSTRUCTURE/ BALLRING) IN PLACE? £~ YES _NO

DATE: 5///'? v/o2

ACCEPTABLE: é ?Z‘ Tl

NOT ACCEPTABLE:

Page 1 of 1
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