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ORIGINAL : LICENSE NO. 2C-0007

American Petroleum Institute
Certificate of Authority to Use Official Monogram

THE AMERICAN PETROLEUM INSTITUTE hereby grants to

APPLIED HYDRAULIC SYSTEMS, INC.

Houma, Louisiana

the right to use the Official Monogram on manufactured products under the

conditions specified in the official publications of the American Petroleumn Institute

entitled AP! Spec Q1 and Specification 2C

and in accordance with the provisions of the License Agreement.

In all cases where the Official Monogram is applied, the Monogram

2C-0007
should be used in conjunction with this certificate number

The American Petroleumn Institute reserves the right to revoke this
authorization to use the Official Monogram, for any reason satisfactory to the Board
of Directors of the American Petroleum Institute.

Effective Date November 8 19 98
Expiration Date _ November 8 o0 01

AMERICAN PETROLEUM INSTITUTE,
A S Lo, Foid

Secretary
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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

This is the universal safety alert symbol (SAE J284A) and simply means
“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



APl SPEC 2C

_ _ 2C-0007
FIFTH EDITION 1995 DATE MANUFACTURED

SEPTEMBER 1989

MANUFACTURER'S MODEL NO. 340LA-160
DESIGN SERVICE TEMPERATURE +68 DEG. F.

MANUFACTURER SERIAL NUMBER 059803C

MANUFAC— APPLIED HYDRAULIC SYSTEMS, INC
TURED BY NAUTILUS MARINE CRANES

ADDRESS HOUMA, LOUISIANA 70363




CRANE GENERAL
ARRANGEMENT DRAWING
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Crane Acceptance Test Procedure
and Report

Nautilus Model 3401LA-160 Marine Crane
Jor

PEMEX Exploration Y Production (B & R)
Cantarell EPC-1 Project

Serial Number 059803C
Tag Number AC8-PA-4997-A

9-29-99

A

’7(Appliea’ Hydraulic Systems, Inc. Reﬁesentaﬁve)

Dot b o acdie

(Brown & Root/ PEMEX. Representative)
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SECTION 1 - Gauges:

Accept Not Accept

R ENEXNEY KRR

Hydraulic Pressure (Aux. Hoist)
Hydraulic Pressure {Boomy}
Hydraulic Pressure (Swing)
Hydraulic Pressure (Refurn)
Engine Oil Pressure
Accurnulator Pressure
Engine Water Temperature
- Hydraulic Oil Temperature
Engine Tachometer
Hydraulic Oil Level
Diesel Foel Level
Load Cell

OonoAO0ooaoadoon

SECTION 3 - Electrical:

A

o
@

C

HHNEHERHEER

1 Notf Accept
Boom Floodlights (2)

Boom. Tip Beacon (Red)
Gantry Beacon (Red)
Cab Light

- Power On Light
Circuit Breaker
Attention Horn
Air Conditioner

pooOoooogon

Alarms

Hydraulic Pressure (Main Hoist)

Anti-Two Block Audible And Visual

SECTION 2 - Function Test the Following:

Ed
n
a
s

e s e e e e e =

eS|

SECTION 4 - Baseline Pressure Readings with no Load:

L Not Accept

OO0 OQNQQOooOocOoooooon

Engine Start

Engine Throttle

Engine Air Intake Shutdown
Engine Shutdown

Main Line Anti-Two Block
Auxiliary Line Anti-Two Block
Swing Park Brake

Mechanical Swing Lock

Free Swing Capability
Dynamic Swing Brake

High Angle Kickout

Low Angle Kickout

High/Low Boom Angle Kickout Override
Low Oil Pressure/High Water
Temperature Shutdown

Engine Overspeed Shutdown
360° Continuous Rotation

BOOM ANGLE CRACKING PRESSURE FULL SPEED PRESSURE
FUNCTION (Degrees) NO LOAD (PST} NO LOAD (PShH

Boom Usp: 60 900 1300

Booam Down: 60 700 1500
Main Hoist Up: 60 100 700

Main Hoist Down: 60 600 1400
Aux, Hoist Up: 60 300 600

Aux, Hoist Downi: a0 T00 1300

Swing CW: 60 200 1000

Swing CCW: 60 200 1000
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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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CRANE INSTALLATION



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 AP! SPECIFICATION

2C, SECTION 13.5, FIFTH EDITION.




*NOTE; USE 1-1/2" - BUNC x 5" 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 1,900 ft-Ibs.
a.) First iteration torque to 950 ft-Ibs.
b.) Second iteration torque to 1,520 ft-Ibs.

¢.) Final iteration torque to 1,900 ft-Ibs.

OLF
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*NOTE: USE 1-1/2" - 8UNC x 5" 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 bolis are to be tightened.

3. Bolts are to be torqued in increments of 50, 80 and 100%
of the maximum torque value of 1,900 ft-Ibs.
a.) First iteration torque to 950 ft-lbs.
b.) Second iteration torque to 1,520 ft-Ibs.
c.) Final iteration torque to 1,900 ft-Ibs.

HOLUS



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.

GRADE 8 GRADE 5
NOMINAL NOMINAL
BOLT SIZE MINIMUM | MID-RANGE { MAXIMUM BOLT SiZE MINIMUM | MID-RANGE MAXIMUM
(IN) {FT/LBS) (FT/LBS) (FT/LBS} (IN) | (FT/LBS) (FT/LBS) (FT/LBS}
3/8 - 16 33 35 37 3/8-16 21 23 24
1f2-13 76 80 B4 1/2-13 62 65 68
9/16 - 12 104 110 115 9/16-12 76 80 84
5/8-11 161 170 178 5/8- 11 104 11a 115
3/4 - 10 266 280 294 3/4-10 190 200 210
7i6- 8 437 480 483 7/8-9 285 300 315
1-8 646 680 714 1-8 418 440 462
1-1/4- 7 1,292 1,360 1,428 1-1/4- 7 798 B40 . 882
1-3/8- 6 1,691 1,780 1,869 1-3/8- 6 1,045 1,100 1,155
1-1/2- 6 2,242 2,360 2,478 1-1/2- 8 1,387 1,460 1,533
GRADE 5 GRADE 8
BOLT
SAE J429
NUT
SAE J995




RECOMMENDED ANCHORING OF WIRE ROPE
AT DEAD END

DEAD END — WEDGE SOCKET

— 7 TIMES ROPE DIAMETER
(MINIMUM)

SERVE LOOP TO LOAD
LINE LOOSELY WITH WIRE

3 TIMES ROPE M
DIAMETER MAXIMUM L]




ANCHORING WIRE ROPE

INSERT CABLE ANCHGCR
SMALL END FIRST.

CHZ240A

MAIN HOIST — 7/8" 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 cpening of the c¢ncher
pocket. Loop the wire rope and push the free end about 3/4 of the
way back through the pocket. Instoll the wedqge, then pull the slack

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

WARNING: The cable anchor clone 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 rcted ioad.




ANVHAURING WIRE RUFLC

INSERT CABLE ANCHOR
SMALL END FIRST.

CHTo0A

AUXILIARY HOIST — 3/4" WIRE ROPE

Anchoring wire rope on the hoist is very easy. Take the free end of
the wire rope and insert it through the smail 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 clone on hoists cre not designed

to hold rated loads. Therefcre, o minimum of 5

wraps of cable must be left on the drum barre!l to
achieve rated load.




ANCHORING WIRE ROPE

INSERT CABLE ANCHCR
SMALL END FIRST.

CHZ50A

BOOM HOIST — 3/4" WIRE ROPE

Anchoring wire rope on the hoist is very easy. Toke the free end of
the wire rope ond insert it through the smail opening of the ancher

pocket. Loop the wire rope and push the free end cbout 3/4 of the
way back through the pocket. ‘nstall 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 rcted 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

NAUTILUS

Marine Cranes

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
maximun 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 alows for slight
stretching and diameter reduction to occur.
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ELECTRICAL SWIVEL BRACKET
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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



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 in

suspended or crane is operating.

5. Parking brake should always be set be‘fore

leaving crane.

WARNING

FAILURE TO FOLLOW ABOVE PROCEDURES COULD
RESULT 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
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 CRANE
CONTRCL DIAGRAM (VIEWED FROM OPERATOR'S STATION)

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

FOUR LEVER CRANE CONTROL FUNCTIONS

CONTROL

1. SWING CONTRGCL FPush lever to swing crane tc the right.
The center (neutroS is to stop. Pull
lever to swing crane to the left.

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

3. MAIN HOIST CONTROL Pusn lever to lower lood. The center
{neutral) is to stop. Pull lever to raise
tocd.

4. BOCM HOIST CONTROL Push lever to lower boom. The center
(reutral) 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 coution should be taken when boom is
in a full horizental position or when moving heavy loads.




10.

1.

12.

13.

"SWING LOCK ASSEMBLY

EMERGENCY ENGINE
KILL CABLE

ENGINE KiLL CABLE

PARKING BRAKE VALVE

Located on the cab floor to the left of the
operator. Pull lever to engage swing fock.
Push to disengoge swing lock.

Located on the cab wall to the left of the
opergtor. Pull handle to shut off air intake
causing engine to shut down.

Located on the cab wall to the left of the
operator. Pull handle to shut off fuel
intoke causing engine to shut down.

Located on the cab wall to ihe left of the
operator. Lever must be depressed to set
the parking broke. Set the parking brake only
when crane has stopped swinging.

CAUTION: This crane is equipped with free swing caopobility. Crane must be

ENGINE START VALVE
PUSH-BUTTON

DYNAMIC SWING BRAKE
ACTUATOR

ENGINE FOOT THROTTLE
ACTUATOR

BOOM HIGH ANGLE KICKOUT
OVERRIDE VALVE

BOOM LOW ANGLE KICKQUT
OVERRIDE VALVE

completely stopped before engoging parking brake. Do not use
parking brake to stop swing of crane.

Located on the cab floor to the left of the
operator. Push button down to start engine.

located on the cab front floor of the left
of the operator. Push pedal down slowly
to stop swing of crane.

Engine power and speed is controiled by using
the foot pedal locoted on the right side of the
caob floor. Depress the pedal to accelercte
the engine. Releose to idle the engine.

Pedal is spring loaded to idle.

Located to the rear of the operator, outside
the cab. Handle must be pushed and held
to override the high boom limit valve.

Located to the rear of the operator oulside
the cab. Handle must be pushed ond held

-to override the low boom limit valve.
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TACHOMETER
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GAUGE PANEL #
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TEMPERATURE
GAUGE
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GAUGE
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GAUGE
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ACCUMULATOR PRE
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_—_ENGINE OIL PRESSURE
GAUGE

::>»—5PARE ENCLOSURE
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ARRANGEMENTS

SHEET 2




CAB LIGHT

I = " [

SEAL

o ////r—PwOT LIGHT (GREEN)

Kj@f,,/f—ANﬂ_TWO BLLOCK
RACKET
W/BRACKE ANTI—TWO BLOCK
AIR CONDITIONER AUDIBLE ALARM
THERMOSTAT O~
////. | TT——ENCLOSURE PLUG
ELECTHCAL-—//‘ : :
ENCLOSURE #1 ATTENTION HORN
| g PUSH—BUTTON
AT |
ELECTRICAL o T—— CAB LIGHT SWITCH
ENCLCSURE #2 |
FLOODLIGHT SWiTCH
[O] =1 _BEACON LIGHT
SWITCH
JUNCTION BOX
W/CIRCUIT BREAKER \\L_
JUNCTION BOX

ELECTRICAL ARRANGEMENTS
SHEET 3




CRANE SIGNALS

OIL STATES INDUSTRIES, INC.

Nautilus Marine Cranes
Houma, Louisiana (985) 868-0630

i

)
13

Whh e satended  deosmeeed,
e Pl dawn, Mo
hm mlmumlﬁﬂn

USE MAIN HOIST USE WHIP LINE
Tap Bl 0n hasd; Ban ges reguiar [Auammary Molst)
‘signah Tap sfivpw with one hand; Bhen use
ragudsr mlgrais

f AS .

\

RAISE THE BOOM LOWER THE BOOM
Usecnnn e SLOWLY ot | AND LOWER THE LOAD | AND RAISETHELOAD |  aom sstencor ieG  tooer in
undd pliscd ather hand mationias in With =m ssfended fhumb poiml up, | 'With srm extended, umb pointieg divection of wwing of boom
frond of hand e o ko akgnal flan firgers in and oul 5 long e load | down, lex lnpnlhuldmtuw-
by | ¥ absown By saampks) PR | b e and Fmaverant B deurad

EMERGENCY STOP TRAVEL DOG EVERYTHING
drm avisnded, palm down, movs Arm sxinrded forewed, hard open and Clanp harsds in fronk of body.
. hand rapidly right and ke shghty raismd, make pushing motfion in

direiios of Iravel

ANE SIGNALS FOR TELESCOPING BOOM

EXTEND BOOM RETRACT BOOM EX BOOM RETRACT BOOM
Boih et s Ironl of Bady will Bt Tt b Prand of hody with theimbs D Haawrd Sigresd. Dines Thad In fiond of Oinm Hand Signal. Ona Ml bn lront of
(il Pedeling oialvenid, pecdnbing Sossand aach ofher. ches wiik thumd bspodng chesi. chast, ihumh poinifng cubward and

hmal o Nl Inp Ehanl

P.N. 45376 In Accordance with APl SPECIFICATION RP2D




40 LHS '3..,_1 1 . 3 PUCRLISP UD PRLA|EI B DYE J pub Dy TwH|RAS duneuply) ponddy A9
¢ ‘ M 28 Gdd? Wm\__.n\: i pajuosl 9] vortaued us)iem KIBUN prubo] yomm s0p Jou) jdedem BM_ _> I_.ZOWm _
ANOHLNY 28 Hwud _u..?.Um OL 10N  37vas |osodand Aua so) petn sq sou peanposdes Bg jou pa ) oy -
Bujpucitispun g s pouncp 1 put *Sup 'Bwelelg dyncspAy

@ Q.Talmxmm mz paddy 0 wOICULMOU [BHURPUOD S3POGUIE £5P)10W 1I3{gnd
‘O 'OmQ | #190juM0d Jo priusiod puc (BaOu po Buipniou: 'Busosp By

S3H3S HO AR HEHEHAHHRE R
A alein
SNOILONMISNI L ONIYIMO'] Mwﬂmmw el Pl e e
av0T ADNIDHINWI 3 w 2
nemm,h 4“ .”__.J:.a: ror0-159 (r0%) 'ON noy 5
Toorg bugimormuon sy o R
truny) supion W”
SITILAVN 1
fo asmprgnun m Z
. L) ﬂ
JON! 'SW3LSAS JIMNVYQAH G3NddY 1 [ ] ~ .
H.-8. MIA 338 - - £ NI ONY
6 WAL HUM ZE N30 GNY 'CL o n3y e
K3l 35N NmOA DNISYA SI L80d 3HL 3« e

JIA 3A1S

A - -

—
O s}
e}
e}
8.~ B WIA ot
XDB 00L ZOO-6Y9ON | 1 51
oMLY DI v /) 'NOINN r-r=LZT0T 1 rl
S¥Z~»Z-CHOL) Ladm Z/L-1 X tdNA Z/1-1 ‘2ddIN O¥Z—0CC0N | | {1 R
{bZpz~1902) 1dNI Z/V=L X LdNIZ/L~-1 'MOBY3 06 0¥Z~BLO0FN \ 4 L]
aY2 o v /1 - 1 I 3
ooV, M3A
(S#Z-ZB0Z) LdN Z/5=1 ‘ONg | O¥Z—-6910¥N | 1 oL o
Q.A_ZO ON3 3NO Q«.mxI._.v YZO-+9B04N [ [
OHC1 EL X OF HDS W0 L/ 1-1 "3did_ONyLS
SyZ—¥I-G6R0Z) 1dNR Z/1=% 2 IdNJ Z/1—t MOHT3 D6 [ O¥Z-6C00FN 1 ] v
18 3002 'IONYIS BOHONY Z/1-1 yZO-0S99KN | 2 ¢
- - - 9
(iSd 0052} SOM3 13AMS 203 271 | ozi-voreen | 1 P
HiM ONO1 ‘L4 § X g v/L ‘ATBNISSY 3S0H
(Sr-+~Z20Z) LdN4p/L » it v/ 'EOLGYOY 0¥0-C900¥N t ¥ .
(Sy=—»-FB0Z) laNd % 1dNM % LdNA '33L /L OFD-+F0O¥N | | ¢
3I3¥4 E/1-2 HIW 390D 3UNSSIHd INNON LO3MG 1S4 0007 | Q00— ry8SHFN | z
dniNd QNYH SLISIN | I
ﬁ_mu NOILJIHISI0 masaren /838nnn [0 | ik
1xY¥d
TY3LYN 0 T8
r\“/. \Ij
1

1 A e AT
e e B R




3

%f

NQSSKS_O‘q‘O SHT,

or_2

2

DwG, HO.

u—y

J 5.3
EMERGENCY LOWERING PROCEDURE |2 & :
- TE3 5]
A 8382 |y~
Lu) 253 m Nz
CH SERIES HOIST ONLY > e S1E
g’_” - g Jid & —
= R SR
DISCONNECT THE BRAKE RELEASE HOSE FROM THE BRAKE TEST | =k - Z|Q ig
NEEDLE VALVE, PUT 1/4 JIC CAP (ITEM 11) ON OPEN : BV ineCielfds
FITTING, REMOVE LOCKWIRE ON BRAKE TEST NEEDLE VALVE S LY Z20|wnl5E
AND CLOSE VALVE. (REF. SHEET 1) r jegnge & 127
= BIER T2 53
o dz¥IS @ T g (o[
INSTALL 1/4" UNION (ITEM 14) IN BRAKE RELEASE HOSE & PR g b g g
DISCONNECTED FROM NEEDLE VALVE. < 32 EIE
HOILINTS3I0 SHOSUTY 3
INSTALL PRESSURE GAUGE (ITEM 2), HOSE (ITEM 5), 1/4" TEE e -
(ITEM 3) AND 1/4" ADAPTER (ITEM 4) ON HAND PUMP T o
(ITEM 1). (REF. SHEET 1)

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

REMGVE 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 8E INSTALLED VERTICALLY.
(REF. SHEET 1)

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

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

This drawing, inciuding oll novel and palentad or polanicbie

subject moltars embodiss confidaalial information of Applisd
Hydroulic Systems, inc, and iz locnad with the underslonding
thot il will not be reproduced nor b used I:or_ any pufpose

wxcapl lhol for which Joondd unless wiillan per

ICAUTION!

THIS EMERGENCY LOWERING PROCEDURE OPENS THE MULTIPLE-DISC BRAKE WHILE LEAVING THE
BRAKE VALVE CLOSED. SINCE GEAR TYPE MOTORS ARE NOT ZERD LEAK DEVICES, INTERNAL
MOTOR LEAKAGE PERMITS THE LOAD TG SLOWLY ROTATE THE MOTOR EVEN THOUGH THE OUTLET
IS BLOCKED BY THE CLOSED BRAKE VALVE AND THE PLUG (ITEM 10). THIS PROCEDURE WILL
NOT WORK IF THERE 1S UTILE OR NO OIL IN THE MOTOR. ATTEMPTING TO USE THIS PRQCEDURE

WITH _NQ Ol _IN THE MQTOR WILL CAUSE THE |LOAD JO FREF FALL. THE PURPQOSE OF THE STAND

9.

PIPE 1S TO INSURE THAT THE MOTOR IS FULL OF OIL. THE STAND PIFE IS SIMPLY A LENGTH OF

PIPE ABCUT ONE (1) FOGT LONG (31 CM}, ATTACHED TO A 90° ELBOW. THE OTHER END QF THE

ELBOW IS ATTACHED TO A SHORT FITTING SUITABLE FOR MOUNTING ON THE MOTOR PORT OR
MANIFOLD. THE STAND PIPE IS INSTALLED WITH THE PIFE POINTED IN A VERTICAL POSITION.  wHI

LE

LOWERING, QIL SHOULD BE ADDED TO THE STAND PIPE AS NECESSARY. THE FIPE DIAMETER SHOULD

BE EQUAL-TO CR 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 PSH UNTIL THE

NOISE STOPS. DO NOT TOUCH THE MOTOR OR STAND PIPE WHILE USING THIS PROCEDURE;

by Applied Hpdroulic Syslams, Ing. ond i shol be ralumad on demand.

THESE 1TEMS BECOME VERY HOT,

WHEN LOAD LOWERING IS COMPLETED, REVERSE THIS PROCEDURE AND SAFETY WIRE THE

BRAKE TEST NEEDLE VALVE CPEN.




BOOM ANGLE HIGH/LOW KICKOUT ADJUSTMENT PROCEDURE

The boom angle high/lew kickout assembly hydraulically limits
maximum (80 deg.) and minimum (0 deg.) boom angles.
Adjustment is made by loosening locking nuts and positioning
adjustment screws to properly engage valve actuater cam with
boom kickout valve. Be sure fo tighten locking nuts after

adjustment screws are preperly positioned.

WARNING:

CORRECT POSITIONING OF CAMS IS ESSENTIAL
FOR SAFE CRANE OPERATION. INCORRECT
POSITIONING OF CAMS COULD CAUSE THE BCOOM
TO BE OPERATED BEYOND ITS LIMITS AND
POSSIBLY RESULT IN DAMAGE TO STRUCTURAL
COMPONENTS.

HIGH BOOM ANGLE CAM—

CAM GUIDE PLATE _// BOOM FOOT PIN :
| : e UPPERSTRUCTURE

P

[t

BOOM BASE~////4-

S VALVE MOUNTING
PLATE

LOW BOOM ANGLE -CAM—~

\ HIGH ANGLE

LOW ANGLE STOP VALVE

STOP VALVE




SWING LOCK OPERATION AND ADJUSTMENT

The mechanical swing lock is manipulated by raising or lowering the swing
lock handle located on the cab floor right of the operator’s seat. To engage
swing lock, pull handle vertically upward unit the locking mechanism lines up
with ballring. The crane swing lever may have to be bumped to align gear
rack with ballring external gear. To disengage, pull handle until bearclaw

has cleared baliring.

Adjustment of swing lock is performed by loosening the mounting bolts and
jam nuts on adjustment bolts. Use adjustment bolts to position gear rack
to obtain proper tooth engagement with ballring external gear. After proper
posificning of gear rack is obtained, tighten mounting belts and lock ad-—
justment bolts with jam nuts. See tabulated bolt tightening torque sheet for
proper tightening torques.

WARNING:

NEVER ATTEMPT TO SWING CRANE WITH
SWING LOCK ENGAGED AS DAMAGE TO
CRANE SWING ASSEMBLY AND SWING
LOCK MECHANISM MAY RESULT. NEVER
ENGAGE SWING LOCK WITH TURRET IN
MOTION. THIS MAY RESULT IN CATASTROPHIC
FAILURE OF CRANE STRUCTURAL COMPONENTS.

oy
' HANDLE
MOUNTING BLOCKS \_f
1

PIVOT ARM

BEAR CLAW

PIVOT PIN




RETURN FILTER ELEMENT ASSEMBLY

TOP VIEW OF GAUGE

INSTRUCTIONS TO INSTALL CONNECTOR -

Compress elements together untii both end
caps are locked io the connector. The con-
nector holds the elements together. Connectors
are not supplied with replacement elemenis
and cannot be reused.

ELEMENT

CONNECTOR

ELEMENT




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



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 2 manually operated parking brake.
5. Lower boorn, 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.




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 crane 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
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
FROM HYDRAULIC SYSTEM IF REQUIRED,
SAFETY DEVICES REACTIVATED, AND
MAINTENANCE EQUIPMENT REMOVED.

ANEEANAN AN NN NN AN NN

i
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WHEN CRANE IS NOT IN OPERATION
FOR EXTENDED PERIODS OF TIME,
LUBRICATION OF BALLRING SHOULD
STILL BE PERFORMED AT LEAST EVERY

THREE MONTHS AND A THOROUGH
N INSPECTION OF THE WIRE ROPE (S) MADE.
™

LSS Sl LS
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ROUTINE INSPECTION AND_SERVICE

CHECK EACH DAY CRANE IS IN OPERATION (BEFORE OPERATING)

UPPERSTRUCTURE /GANTRY CONNECTION PINS
UPPERSTRUCTURE /GANTRY CONNECTION BOLTS
SHEAVE PINS (MAIN/AUXILIARY /BRIDLE/GANTRY)
BOOM FOOT PINS

BALLRING/BALLRING BOLTS

WEDGE SOCKET CONNECTIONS

HOISTS AND WIRE ROPES (MAIN/AUXILIARY/BOOM/PENDENT)
PENDANT LINES

HYDRAULIC HOSES

PIN KEEPERS AND BOLTS

HYDRAULIC OIL LEVEL

ENGINE FUEL LEVEL

ENGINE OIL LEVEL

ENGINE COOLANT LEVEL

ELECTRICAL SWIVEL

BOOM SECTIONS (CONNECTION PINS)

LOAD BLOCK (SAFETY LATCH)

OVERHAUL BALL (SAFETY LATCH)

DAILY FUNCTIONAL TEST

PERFORM FUNCTIONAL TESTS EACH DAY CRANE IS OPERATED.

TEST MAIN ANTI--TWO BLOCK FUNCTION BY RAISING LOAD BLOCK
TEST AUX. ANTI-TWO BLOCK FUNCTION BY RAISING OVERHAUL BALL
TEST PARKING BRAKE VALVE

TEST BOCM HIGH/LOW ANGLE KICKOUT ASSEMBLY

TEST ANTI-TWC BLOCK/BOOM LOW ANGLE KICKOUT OVERRIDE
VALVE FUNCTION

TEST ELECTRICAL COMPONENTS
ACTIVATE ENGINE KILL CABLE
TEST SWING LOCK FUNCTION




MAINTENANCE SCHEDULE
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 phug-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 1s

given in the API Recommended Practice 21D
(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 18

dependant on the environmental conditions.
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GREASE FITTINGS
8 BQTH ENDS QOF PIN

I LOAD BLOCK

GREASE
FITTING @
HOOK PIVOT

HEADACHE
BALL

GREASE
FITTING

LOAD BLOCK & OVERHAUL BALL
LUBRICATION POINTS
SHEET 1




GREASE ZERKS

—

//GREASE

P

GREASE ZERKS

i

ZERKS

|

///"GREASE
ZERKS
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SOOM POINT ASSEMBLY LUBRICATION POINTS

SHEc T 2




REASE FITTINGS

TANG

BOOM EASE
SECTION

BCOM FOOT PINS
LUBRICATION POINTS
SHEET 3




- BALLRING

BALLRING
LUBRICATION POINTS
SHEET 4




CFILL PLUG

FiLL AND
DRAIN PLUG

DRAIN PLUG

GEARBOX LUBRICA[ION POINTS
SHEET S




FILL/VENT PLUG

OIL DRAIN

OiL LEVEL CHECK

MAIN HOIST

OlL LEVEL:

TO CHECK OIL LEVEL, REMOVE THE 1/8" PIPE PLUG. THE OIL SHCOULD
BE LEVEL WITH THE BOTTOM COF THE OPENING. IF MORE OIL IS NEEDED,
USE TEXACO MERCPA 220 OR EQUIVALENT API GL—2/3, MEETING API

CLASSIFICATION GL-25.

OIL FILL AND

OIL CHANGE:

CIL DRAIN:

VENT: THE HOIST FiLL PLUG AND VENT ARE LOCATED AS SHOWN. IT 1S

VERY IMPORTANT THAT THIS VENT BE KEPT CLEAR AND UNPLUGGED.

DO NOT PAINT OVER VENT OPENING. NEVER REPLACE VENT WITH A SOLID PLUG.
OIL SHOULD BE CHANGED AFTER THE FIRST ONE HUNDRED HOURS OF

OPERATION. QIL SHOULD THEN BE CHANGED EVERY THOUSAND HOURS

OF CPERATING TIME, OR EVERY SIX MONTHS.

QIL CAPACITY: CHZ240 - 980 PINTS

TO DRAIN THE OlL FROM THE HOIST, FIRST ALIGN THE DRAIN PLUG IN THE

DRUM WITH THE HOLE IN THE SUPPORT END PLATE, THEN SCREW IN

A SHORT PIECE OF 1" PIPE TO PREVENT THE CIL FROM DRAINING DOWN

THE SIDE OF HOQIST. INSERT A 3/8" DRIVE EXTENSION THROUGH THE 17

PIPE TO REMOVE THE DRAIN PLUG.

MAIN HOIST LUBRICATION POINTS

SHEET 6




FILL /VENT PLUG

OlL DR

Ol LEVEL CHECK

AIN

AUXILIARY HOIST

OIL LEVEL:

OIL CHANGE:

OIL DRAIN:

TO CHECK CIL LEVEL, REMOVE THE 1/8" PIPE PLUG. THE OIL SHOULD
BE LEVEL WITH THE BOTTOM OF THE OPENING. {F MORE CIL IS NEEDED,
USE TEXACO MEROPA 220 OR EQUIVALENT APl GL—2/3, MEETING AP!
CLASSIFICATION GL-5.

OIL FILL AND VENT: THE HOCIST FILL PLUG AND VENT ARE LOCATED AS SHOWN. IT IS

VERY IMPORTANT THAT THIS VENT BE KEPT CLEAR AND UNPLUGGED.

DO NOT PAINT OVER VENT OPENING. NEVER REPLACE VENT WITH A SCLID PLUG,
OIL SHOULD BE CHANGED AFTER THE FIRST ONE HUNDRED HOURS OF

QPERATION. OIL SHOULD THEN BE CHANGED EVERY THOUSAND HOURS

OF OPERATING TIME, CR EVERY SIX MONTHS.

CIL CAPACITY: CH150 — 9@ PINTS

TC DRAIN THE OIL FROM THE HOIST, FIRST ALIGN THE DRAIN PLUG IN THE

DRUM WITH THE HOLE IN THE SUPPCRT END PLATE, THEN SCREW IN

A SHORT PIECE OF 1" PIPE TO PREVENT THE OIL FROM DRAINING DOWN

THE SIDE OF HOIST. INSERT A 3/8" DRIVE EXTENSION THRCUGH THE 1"

PIPE TO REMOVE THE DBRAIN PLUG.

AUXILIARY HOIST LUBRICATION POINTS

SHEET /




FILL/VENT PLUG

OIL DRAIN

OlL LEVEL CHECK

BOOM HOIST

OIL LEVEL:

TO CHECK OiL LEVEL, REMOVE THE 1/8" PIPE PLUG. THE OIL SHOULD
BE LEVEL WITH THE BOTTOM OF THE OPENING. IF MORE CIL IS NEEDED,
USE TEXACO MEROPA 220 OR EQUIVALENT APl GL~-2/3, MEETING API
CLASSIFICATION GL~D.

OIL FILL AND VENT: THE HOQOIST FILL PLUG AND VENT ARE LOCATED AS SHOWN. IT IS

OIL CHANGE:

OIL ORAIN:

VERY IMPORTANT THAT THIS VENT BE KEPT CLEAR AND UNPLUGGED.

DO NOT PAINT OVER VENT OPENING. NEVER REPLACE VENT WITH A SCLID PLUG.
OIL SHOULD BE CHANGED AFTER THE FIRST ONE HUNDRED HOURS 0OF

OPERATION. OIL SHOULD THEN BE CHANGED EVERY THOUSAND HOURS

OF OPERATING TIME, OR EVERY SIX MONTHS.

OiL CAPACITY: CH230 — 16 PINTS

TO DRAIN THE OIL FROM THE HOIST, FIRST ALIGN THE DRAIN PLUG IN THE

CRUM WITH THE HOLE IN THE SUPPORT END PLATE, THEN SCREW iIN

A SHORT PIECE OF 1" PIPE TO PREVENT THE OIL FROM DRAINING DOWN

THE SIDE OF HOIST. INSERT A 3/8" DRIVE £XTENSION THROUGH THE 1°

PIPE TO REMOVE THE DRAIN PLUG.

BOOM HOIST [UBRICATION POINTS

SHee T 8




GANTRY SHEAVE PIN
(3 FITTINGS EACH END)

GANTRY SHEAVE CASE

_UBRICATION POINTS
SHEET 9




GREASE FITTING

BOOM STOP [LUBRICATION POINTS

SHEET 10




GREASE ZERKS ON
EACH SIDE OF PIN

BRIDLE _SHEAVE PIN [UBRICATION POINTS
SHEET 11
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GREASE
/ERKS
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ASSEMBLY

CONTROL VALVE LINKAGE

SHEE T 12




L DYNAMIC SWING

BRAKE ACTUATOR
RESERVOIR

INSIDE CAB
(LEFT WALL)

HYDRAULIC ACTUATOR RESERVOIR
SHEET 19
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AUXILIARY 1IDLER—"]
SHEAVE i
Il

a

GREASE ZERKM\\\{

4|

]
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e
i

MAIN IDLER
SHEAVE

GREASE ZERK

BOOM IDLER LUBRICATION POINTS
| SHEe T 14




GREASE ZERK
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FLOODLIGHT LUBRICATION POINT
SHEE T 15




SWING LOCK [UBRICATION POINTS

SHEET 16
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HYDRAULIC OIL

RECOMMENDED FLUIDS AND LUBRICANTS

— Viscosity 150-225 SSU @ 100°F
— Viscosity index 90 Minimum
— Pour Point No Higher Than Z0°F
— Neutralization Point 0—-05 Maximum
— Compounds For Wear
— Compounds For Anti—Foam
— Compounds For Anti—Rust
SUPPLIER DESIGNATION
Arcc Duro AW 46 Hydraulic Oil
Conocco Super Hydraulic Ol 32
CITGC AW Hydraulic 32
Exxon NUTC 32
Guif Harmony 32 AW
Mobil DTE 24
Pennzoil Pennzoil AW 32
Phiilips Magnus A 32
Shell Tellus 32 (Winter)/ 46 (Summer)
Sun Sunvis 816 WR
Tenneco EP 300
Texaco Rando HD 32
] Uniton UNAS AW 32

DO NOT USE PHOSPHATE ESTERS.

DC NOT USE SYNTHETIC FLUIDS.
k SEALS ARE COMPATIBLE WITH MINERAL BASE FLUIDS ONLY.




GEAR OIL

RECOMMENDED HOIST LUBRICANTS

SUPPLIER | DESIGNATOR AMBIENT TEMPERATURE
TEXACO Meropa 220/ Eguivalent APl GL-2/3 + 50 TO + 130°F
TEXACO Meropa 150/Equivalent AP! GL-2/3 — 10 to + 5CF
MOBIL SCHB3C Synthetic — 40 TO — 10°F

SAE 85w/ 140 — SWING DRIVE

SUPPLIER DESIGNATION
Conoco Universal Gegr 140w
CITGO Premium Gear Oil 140w
Exxon Gear Ol GX 140
Guif 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 ME Gear Lube LS 140w

WARNING

Failure to use the proper type and viscosity of
planetary gear cii could resuif in property damage,
severe personal injury, or deafh.




OIL FILL AND LEVEL CHECK
FOR ESKRIDGE GEARDRIVES
(VERTIGAL, PINION DOWN APPLICATIONS)

MODELS: 150. 250, 252

&

2.25 ROTATE GEARBOX UNTIL
2,58 OIL LEVEL GAGE CAN BE
INSERTED BETWEEN
PLANET GEARS

)

MODELS: 20, 28, 36, 50. &0, 100 & 120
(ALL RATIOS. ALL NUMBER OF STAGES)
)
6
1.25

1.52 ROTATE GEARBOX UNTIL
QIL LEYEL GAGE CaN BE

INSERTEL BETWEEM
% PLANET GEARS




BALLRING, PINS, BUSHINGS, SWIVEL

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

ENGINE

FUEL }SEE ENGINE OPERATORS GUIDE

LUBE OIL

COOLANT

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

START SYSTEM OIL

Automatic Transmission Fluid — Dexron

SWING BRAKE
Automatic ‘Transmission Fluid — Type F

FOR PERSONNEL HANDLING

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

HYDRAULIC ACTUATORS

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

WIRE ROPE

Esgard




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



BALLRING DATA



‘Lubrication

Unless otherwise specified. Avon
turntable bearings are packed
with Grade O exireme pressure
grease at the factory. For normal
low speed, heavily ioaded ap-
plications, pericdic relubrication
with Grade 2 extreme pressure
lube Is recommended. For opera-
tion below 32°F, Grade O is
recommended.

In order to provide protection
under heavy loads, these EP
lubricants are quite viscous. They
impose substantial frictional tor-
que which may be objectionable
in lightly loaded applications,
such as manually rotated turp-
tabies. Torque may be reduced
in such lightly loaded applica-
tions by the use of low VISCosity
ball bearing grease. The EP
lubes are not required if bearing
loading is less than 25 percent of
catalog capacity.

Bearings are equipped with
one or more grease fittings. It is
preferable to rotate the bearing
while greasing in order to
uniformly distribute the fube and
to most effectively flush out the
old lube and contaminants. in
many applications it will be
necessary o install an extension
tube to one lube port in order to
bring the fitting to a location
which can be safely iubed while
the bearing is rotating. The bear-
ing should be turned through
two full revelutions whiie greasing
through any one fitting.

If the bearing cannot be rotated
during greasing, it should be
lubricated through each fitting.
Greasing should be continued
until clean grease can be seen
exiling at the seals,

Lubrication Frequency

Equipment in storage or used
very segldomly should be relubri-
cated at least every six months.

Equipment operating frequentiy
in extreme environmenis should
be {ubricated at least every 8
hours.

Most applications fall betwaen
the above extremes. Relubrication
every 50 to 100 operating hours
s a popuiar initial recommenda.

Recommended Lubricants

[t Bearing R T
LA For Operaticn : S e
Supplier -Trade Name | Below 32°F & | For Operation| %% 'Gear® .-
For Storage | Above 32°F o
CHEVRON Dura Lith EPO EP2 Pinion Grease MS
EXXON Lidok EPO EP2 - }Surret-N 80K
MOBFL Mobilux EPOD EP2 Maobiltac 375
SHEI | Alvania EPRO EP2 . |OmalaH i
SO Bearing Guard ‘ LTO 2 Gear EP OG
: . Prestige 740EP 740EP | o oo
TEXACO Multtak EPO EP2  |Crater Fluid
URION =%~ Unoba EPD TEP2 T |Ge

Note: The above table lisis typical lubricants. Comparable lubricants produced by other
reputable manufacturers may aiso be used,

Please refer to ABC Engineering for recommendations on lubricants for high speeds,
extrerne temperatures, or mifitary use, or other specialized requirerments.

tion for most low speed, interme-
diate rotation appiications. if the
old grease is noted to be in goad
condition and free of contami—
nants, the interval may be ex-
tended. Conversely, if the old lube
s contaminated or dsteriorated,
the interval should be shortened.

Gear Lubrication

Enclosed gearing may be
lubricated with the same grease
which is recommended for the
bearing. Low speed open gear-
ing may be lubed with one of the
very tenacious lubes recom-
mended for gears in the accom-
panying tabla,




WIRE ROPE
BREAK — IN
PROCEDURE

NAUTILUS

Marine Cranes

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
maximun 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 alows for slight
stretching and diameter reduction to occur.




MANUFACTURER
ENGINE DATA
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SEBUB251-05
June 1996

Caterpillar Commercial Diese
Fluids Recommendations For
. ' Lubricants, Diesel Fuel, and Coolants

gine

. Includes Electrical Power Generation, Industrial, Marine,
Petroleum, and Locomotive Engine Applications.
For All Commercial Diesel Engines Except 3600 Series Engines.
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Introduction

The information provided in this publication is the latest
fluids recommendations for Caterpillar commercia!
diesel engines. This information supersedes all other
recommendations which have been published for
Caterpillar commercial diesel engines and Caterpiliar
maring transmissions.

Cther Caterpillar fluids recommendations publications
are;

e SEBUG250, Caterpillar Built Machine Fluids
Recommendations

e SEBUB38BS, Caterpillar On-Highway Diesel Truck
Engine Fluids Recommendations

e SEBLG400, Lubrication Recommendations for
Caterpillar Gaseous Fueled Spark Ignited Engines

¢ SEBU7003, Caterpillar 3600 Series Diesel Engine
Fluids Recommendations

1
fnformation Section
Table of Contents
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Commercial Diesel Engine
Lubricant Specifications

Lubricant Specifications

General information

AP1 Licensed Oils

Caterpillar recognizes and supports the American
Petroleum Institute (AP1) “Engine Oil Licensing and
Certification System” for engine oils. The AP
publication No. 1509, 13th edition, contains the
detailed information concerning this system. Enging
oils bearing the APl symbol are licensed by the APL

D41806

Examples of the APl symbol.

Diesal engine oil classifications CD, CD-2, and CE are
cbsoleie APl categories. Caterpillar will only reference
those categories that are currently licensed by the API.
The following chart summarizes the status of the
categories.

Qil Classification Status
Current Obsoleie
CF CC, CD
CF-21 CD-21
CF-4, CG-4 CE

1CD-2 and CF-2 are oil categories for two cycle diesel engines.
Caterpiliar does not sell enginas that utilize CD-2 and CF-2 cate-
gory oils.

NOTE: CF is NOT the same as CF-4. AP! CF oils are
only recommended for Caterpillar engines with
precombustion chamber (PC} fuel systems.

In previous lukricant specifications, Caterpillar referred
to 1U.S. Military cil spegifications {MIL} and to European
Comite des Constructeurs ¢'Automebile Marche
Commun (CCMQC) diesel engine oil specifications.
Those specifications do not provide identical
performance to API CF, CF-4 or APl CG-4 engine olis.
Therefore, Caterpiliar will not make reference to MiL or
to COMC specifications in this publication,

Qil Viscosity

Lubricant viscosity charts are included in this
publication for Caterpillar direct injection (D) diesal
engines, for Caterpillar precombustion chamber (PC)
diesel engines, and for Caterpillar marine
transmissions.

Grease

The National Lubricating Grease Institute (NLGI)
classifies grease, based on the American Saciety for
Testing and Materials (ASTM) D217-68 Worked
Penetration characteristics. Grease characteristics are
given a defined consistency number.

Terminology

Some abbreviations follow the Saciety of Automotive
Engineers (SAE) J754 nomenclature. Some
classifications follow the SAE J183 abbreviations. The
definitions other than Caierpillar's will be of assistance
in selecting lubricants.

Transmission/Drive Train Qil

Transmission and drive train oils are classified by the
Caterpillar TO-4 specification developed by Caterpillar
for use in Caterpillar transmissions and final drives.
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Caterpillar Diesel Engine Oil (DEQ)

Caterpiliar Oils have been developed, tested, and
approved by Caterpillar to provide the full performance
and service life that has been designed and built inta
Caterpiliar diesel engines. Caterpillar oils are currently
used for factory fili in diesel engines. These oils are
offered by Caterpillar dealers for continued rafill use.
Consult with your Caterpillar dealer for more
information cn these oils.

Due to signiﬁcaht variations in the guality and in the
performance of commercially available oils, Caterpillar
recommends:

Caterpillar Diesel Engine OQil (DEQ) 15W40
Caterpillar Diesel Engine Oil (DEQ) 10W30

Caterpiliar multi-grade DEQ s formulated with
detergents, dispersants, and sufficient alkalinity to
provide superior performance in Caterpillar diesel
engines. Muiti-grade DEO is blended in two viscosity
grades: SAE 15W40 and SAE 10W30. Refer to the
Lubricant Viscosities For Ambient Temperatures chart
to choose the correct viscosity grade based on
ambient temperatures. Multi-grade oils provide the
correct viscosity for a broad range of operating
temperaiures and for cold engine starts. Multi-grads
oils are also effective in maintaining fow oil
consumption and low ievels of piston deposits,

Caterpillar mutti-grade DEQ is recommended for use in
the 3000, 3100, 3200, 3300, 3400, and 3500 Series
Caterpillar engines.

Caterpillar multi-grade DEO is aiso qualified for use in
other diesel engines and in gasoline engines. Refer to
the engine manufacturer's guide for the recommended
specifications. Compare the recommendations to the
specifications of Caterpillar multi-grade DEO. The
current Caterpillar multi-grade DEC industry
specifications are listed on the product labels and on
the product data sheets.

Contact your Caterpillar dealer for part numbers and
available container sizes.
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Commercial Diesel Engine Oils

The performance of commercial diesel engine oils is
based on APl categories. AP| categories are developed
to provide commercial lubricants for a wide variety of
diesel engines that operate in various conditions,

If Caterpillar multi-grade DEC is not used, the following
commercial olls are recommended.

e APl CG-4 (multi-grade)
e AP| CF-4 {muiti-grade)

The following explanations of these API categories can
be used to make the proper choice of a commercial oil

CG-4: CG-4 is the newest heavy duty diesel oil
category. CG-4 oils can be used in Caterpillar diesel
engines where CF-4 oils are recommended. Compared
tc CF-4 oils, CG-4 oifs provide improved piston
cleanliness, improved viscesity control, and improved
crankcase cleanliness, especially in applications where
ail soot is a problem. Although CG-4 cils were primarily
developed for diesel engines operating on 0.05 percent
sulfur diesel fuel, CG-4 oils can be used with higher
sulfur fuels. The new oil TBN determines the maximum
tuel sulfur level for CG-4 and CF-4 oils. Refer to the
TBN and Fuel Sulfur topics in this publication.

CG-4 oils are the first cils to pass industry tests for
foam conirol and viscosity shear loss. CG-4 oils must
also pass recently developead tests for metals corrosion
and wear.

CF-4 oils service a wide variety of modern diesel
engines. This oil classification was developed with 0.40
percent sulfur diesel fuel. The fuel used in the CF-4
category represents the type of diesel fuels commonly
available world wide. CF-4 oils provide improved piston
deposit control and improved cil control when
compared 1o the CE category cils. CF-4 cils also
provide improved oil soct digpersancy compared to CD
or CF category oils.

Some commercial oils meeting these APl specifications
may require shortened oil change intervals as
determined by close menitoring of oil condition and
wear metals (Caterpillar's S+0+$ Qil Analysis Program
preferred).

NOTICE
Fatlure to follow these oil recommendations can cause
shortened engine service life due to deposits and/or
excessive wear. '
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Synthetic Base Stock Oils

Synthetic base stock oils are acceptable for use in
Caterpillar engines if these olls meet the performance
requirements specified by Caterpilar.

Synthetic base stock oils generally outperform non-

synthetic oils in two areas:

e Improved low temperature viscosity characteristics,
especially in Arctic conditions

e Improved oxidation stability, especially at high
operaling temperatures

Some synthetic base stock cils have performance
characteristics that enhance the useful service life of
the oil. However, Caterpillar does NOT recommend the
"automatic” extension of oil change intervals for any oi,
including synthetic base stock oils. For Caterpillar
diesel engines, oil change intervais can only be
adjusted through an oii analysis program that contains
the following elements: oii condition and wear metals
(Caterpillar's S=0=8 Oil Analysis preferred), trend
analysis, fuel consumpticn, and oll consumption.

Re-Refined Base Stock Qils

Re-refined base stock oils are acceptable for use in
Caterpillar engines if these oiis meet the performance
requirements specified by Caterpillar. Re-refined oils
can ba usaed exciusively in a finished oit or in
combination with new base stocks. The U.S. Military
and other heavy equipment manufacturers have also
accepted the use of re-refined base stock oils with the
same criteria.

The re-refining process shouid be adequate to remove
all wear metals and oil additives that were present in
the used oil. This type of re-refining is generally
accomplished by vacuum distillation and hydrotreating
the used oil. Filtering alone is inadequate for producing
a high quality re-refined base stock from used oil.

Arctic Lubricants

For starting and operating engines in ambient
temperatures below —20°C (—4°F), use a multi-grade oil
with a OW or BW low temperature viscosity grade.

For starting and operating engines with ambient
temperatures below —30°C (-22°F), use a synthetic
base stock multi-grade cil with a OW or 5W low
temnperature viscosity grade and a pour point of -50°C
{—58°F) or lower,

Because the number of lubricants acceptable for use in
Arctic conditions is iimited, Caterpillar has special
recommendations for these situations. Caterpillar
recommeands the following engine oils, in order of
preference, for use in Arctic conditicns:

a First Choica: APl CG-4 or CF-4 oils with an SAE
OW20, OW30, 5W30, or W40 viscosity grade

e Second Choice: Oils with a CG-4 or CF-4 type
additive package and an SAE OW20, OW30, BW30, or
BWA0 viscosity grade

NOTICE
Shortened engine service life could result if second
choice oils are used.

After-Market Oil Additives

Caterpillar does NOT recommend the use of after-
market oil additives. After-market oil additives are not
necessary o achieve service iife predictions or to
achieve rated performance. Fully formulated finished
oils are made up of base stocks and commercial
additive packages. The additive packages are blended
into the base stocks at precise percentages to produce
finishied oils with performance characteristics that meet
lupricant industry standards.

Lubricant industry standard tests do not exist to
evaluate the parformance of after-market oil additives.
There are no iubricant industry standard tests to
evaluate the compatibility of after-market additives in a
finished oil. Aftermarket additives could be
incompatible with the finished oil additive package,
reducing the performance of the finished oil. The after-
market additives couid fail to mix with the finished oil,
producing a sludge in the crankcase. Caterpillar
discourages the use of after-market additives in
finished cils.




Total Base Number (TBN) and Fuel Sulfur
Levels For Caterpillar DI Diesel Engines

The TBN required in a new oil depends on the sulfur
level of the fuel usec. For direct injection engines
running on distillate diesel fuel, the minimum new oil
TBN (by ASTM D2896) should be 10 times the fuel
sutfur level, and the minimum TBN is 5 regardless of a
low fuel sulfur level- refer to the following graph.
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Y = oil TBN shown by ASTM D2896.

X = percent of fuel sulfur by weight.

New oil TBN (1).

Change oil when the used oil TBN fimit (2) is reached.

In areas where the fue! sutfur exceeds 1.5 percent,
choose an oil with the highest TBN that is within the
APl CF-4 or CG-4 categeries, and shorten the oil
change interval hased on oil aralysis. The oif analysis
should evaiuate oil condition and wear metals. High
T3N cils that are not within the API CF-4 or CG4
categories can produce excessive piston deposits,
leading to a loss of il centrol and bore polishing.

NOTICE

Operating D! diesel engines with fuel sulfur levels over -

1.0 percent may require shortened oil change intervals
in order to maintain adequate wear protection.
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Lubricant Viscosity Recommendations For
Caterpiliar DI Engines

The proper SAE viscosity grade oil is delerminad by the
minimum outside temperature at cold engine start up,
and the maximum outside temperature during engine
operation. Use the minimum temperature column on
the chart to determine the oil viscosity required for
starting a “cold scaked” engine. Use the maximum
temperature column on the chart to sefect the viscosity
for cperation at the highest temperature anticipated. In
general, use the highest viscosity oil available that stiil
meets the start up temperature requirements.

Engine Qil Viscosity Protection

Caterpillar DEO Ambient Temperature

APl CG-4 & CF-4 Minimum Maximum

Viscosity Grade °C {°F) °C (°F)
SAE OW20 ~40 (-40) 10 (50)
SAE 5W30 -30 (-22) 30 (86)
SAE5W40 -30 (-22) 40 (104)
SAE 10W30 -20 (-4) 40 (104)
SAE 15W40 ~15 (5) 50 (122)

Precombustion Chamber (PC) Engines

Caterpillar Oil

Due to significant variations in the quality and in the
performance of commercially available oils, Caterpillar
recommends:

Caterpillar Diesel Engine Qil (DEQ)

Caterpillar DEO is formulated with detergents,
dispersants, and sufficient alkalinity to provide superior
performance in Caterpillar precombustion chamber
(PC) diesel engines. Multigrade DEO is blended in two
viscosity grades: SAE 10W30 and SAE 15W40. Single-
grade DEO is blended in three viscosity grades: SAE
10W, SAE 30, and SAE 40. Refer to the Lubricant
Viscosity Recommendations for Caterpillar
Precombustion Chamber Dieset Engines chart to
choose the correct viscosity grade bassd on ambient
temperatures. Compared to single-grade oils, mulii-
grade oils provide the correct viscosity for a broad
range of operating temperatures and for cold engine
starts. Multi-grade oils are also effective in maintaining
low oil consumption and low levels of piston deposits.
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Commercial Diesel Engine Oils

If Caterpillar DEO is not used, the following commsrcial
oils are recommended for Caterpillar PC engines:

o API CG-4
» AP| CF-4
s API CF

CF olls are developed to service diesel engines that
utilize a PC fuel system and those diesel engines
designed to use single-grade oils.

Total Base Number (TBN) and Fuel Sulfur
Levels For Caterpillar PC Diesel Engines

The TEN for a new ol depends on the suliur level of
the fuel used. For PC engines running on distitlate fuel,
tha minimum new oil TBN (by ASTM D2896} should be
20 times the fuel sulfur level. The minimum TBN of new
oil is 5, regardless of a low fuel sulfur level- refer to the
following graph.
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Y = oil TBN shown by ASTM 2896.

X = percent of fuel sulfur by weight. -

New oil TBN (1).

Change oil when the used oil TBN limit (2) is reached.

In areas where the fuel sulfur exceeds 1.5 percent,
chocse an oil with the highest TBN that is within the
API CF-4 or CG-4 or CF categories, and shorten the il
change interval based on ofl analysis. The cil analysis
should evaluate oil condition and wear metals.

NOTICE- :

Operating PC engines at fuel sulfur levels over 1.0
percent may require shortened oil change intervals to

maintain adequate wear protection.

Lubricant Viscosity Recommendations for
Caterpillar PC Engines

The proper SAE viscosity grade ol is determined by the
minimum outside temperature at cold engine start up,
and the maximum outside temperature during engine
operation. Use the minimum temperature column on
the chart to determine the oil viscosity required for
starting a “cold soaked” engine, Use the maximum
temperature column on the chart to select the viscosity
for cperation at the highest temperature anticipated. in
general, use the highest viscosity oil available that still
meets the start up temperature requirements.

Engine Oil Viscosity Protection

Caterpillar DEO Ambient Temperature
APl CG-4, CF-4 & CF Minimum Maximum

Viscosity Grade °C (°F) °C (°F)
SAE 0w20 —-40 (~-40) 10 (50)
SAE OW30 —40 (-40} 30 (86}
SAE 5W30 -30 (-22) 30 (86)
SAESW40 -30 {(-22) 40 (104)
SAE 10W -20 (-4} 10 (50)
SAE 10W30 —20 (-4) 40 (104)
SAE 15W40 -15(5) 50 (122)
SAE 20W40 -10 (14) 50 {122)
SAE 30 0(32) 40 (104)
SAE 40 5 {41) 50 (122)




Caterpillar Marine Transmissions

Caterpillar Transmission/Drive Train Qil (TDTO) is
balanced to give maximum frictional material service
life in Caterpillar transmigsions. TDTO has passed the
requirements for the Caterpillar TO-4 oil specification
which includes the frictional requirements and gear
wear requirements. TOTO is offered in different
viscosity grades, including SAE 50, for maximum
component service life al high ambient termperatures
and heavy duty cycles.

For maximum transmission service life and
performance, Caterpillar recommends:

Caterpillar Transmission/Drive Train Qil (TDTO)

Caterpiliar TDTO
Lubricant Viscosities For Operating Temperatures

Compartment Qil Minimum Maximum
or System Yiscositites °C {°F) °C (°F)
Transmission SAE 30 =15 (5) 80 (176)

Raw/Sea —

Water Cooled SAE 50 5 {23) 85 (203)
Transmission SAE 50 -5{23) 95 (203)
Jacket Water

Cooled

Contact your Caterpillar dealer for part numbers and
available container sizes,

NOTICE
This oilis formulated for transmissions and drive trains
only, and should not be used in engines, Shortened
engine service life will result.

Do not use Caterpillar Gear Qil (GO) in marine trans-
missions. Gear Qil can cause seal material to fail and
possibly leak. Gear Qil also may not be compatible with
friction materials and can reduce transmission
efficiency.

NOTE: Multi-grade oils are not currently blendad by
Caterpillar for use in transmissions. Multi-grade ois
which use high molecular weight polymers as viscosity
index impravers lose their viscosity effectiveness by
permanent and temporary shear of the viscosity index
improver. Therefore, muiti-grade oils are not
recommended for transmissions. The Caterpiliar TO-4
gpecification does include a test for multi-grade oll
shear stability. Multi-grads oils with adequate shear
stability may be available in the future,
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Commercial Transmission/Drive Train Oils

If Caterpillar Transmission/Drive Train Oil is not used,
commercial olls meeting the Caterpillar TO-4
specification must be used in Caterpillar marine
transmissions:

® TO-4 Specificaticn Olls, single grade only

Commercial Marine Transmissions

For marine transmissions which are not manufactured
by Caterpiilar, refer to the marine transmission or
vessel OEM |ubrication recommendations.

§:0:8 Oil Analysis

Caterpillar's Scheduled Cil Sampling (S=0+S) il
Analysis should be a part of an engine’s overall
maintenance program. The $+0+3 program monitors
the engine and transmission through used oil analysis.
The oil analysis measures wear metals and oil
condition. Deviations from estaplished limits or trend
lines can diagnose an impending problem before the
problem becomes apparent, costly, and destructive.

See your Caterpillar dealgr for more information
regarding S+0+5 Qil Analysis and how the program
can help you manage your engine and transmission.

Engine Lubricant Recommendations Summary

To achieve all the performance that was built into a
Caterpillar enging, follow these guidelines:

e Select the proper Caterpillar oll or commercial cil that
meets the AP} specifications

e Selact the proper ofl viscosity based on the applicabls
Lubricant Viscosities chart

e Replace the engine oll and il filter(s) at the intervals
specified in the Operation and Maintenance Manual

» Perform maintenance according to the Operation and
Maintenance Manual




8
Commercial Diesel Engine
lubricant Specifications

Caterpillar Lubricating Grease

Caterpillar provides grease for a variety of applications
and extrame temperature conditions. The descriptions
of these products follow,

Contact your Caterpillar dealer for part numbers and
available container sizes.

NOTE: One grease may be incompatible with ancther
grease. When using commercial grease, make sure the
grease is compatible with the grease used in your
system, or make sure to purge the system. Contact
your supplier regarding grease compatibility questions.

Multipurpose Grease
Multipurpose Lithium Complex Grease (MPG)

MPG is a NLGI No.2 generai purpose lithium cemplex
grease for light to medium duty applications. MPG has
good high temperature characteristics, with a minimum
dropping point of 260°C (500°F). MPG containg
unieaded extreme pressure additives and anti-wear and
corrosion inhibitors to provide extra protection in a
varigty of canstruction, agricultural and automotive
applications.

MPG meets the requirements for extended service
intervals of automotive chassis points and wheel
bearings with disc brakes, particularly in passenger
cars, vans, light trucks and taxi fieets, MPG meets
NLGI GC-LB certification. MPG normal operating
temperatures range from —28 to 148°C (-18 to 300°F).
MPG is also available as a white lithium complex
grease.

Multipurpose Lithium Complex Grease With
Molybdenum (MPGM)

MPGM is & NLGI No.2 generai purpose lithium complex
grease for light to medium duty applications. MPGM s
fortified with molybdenum disulfide and polymer for
extra lubricity and pratection. MPGM contains unleaded
additives and anti-wear and oxidation/corrosion
inhibitors for protecticn and lubrication in many
environments. MPGM is formulated with a high
viscosity base fluid and contains polymer additive to
help protect against water washout, enhance retention,
and withstand heavy loads.

MPGM is recommended for heavily loaded pin joints,
journal bearings, heavy duty automotive, agricultural,
industrial, stee! mill, mining, and off road equipment.
MPGM meets NLGI GC-LB certification, MPGM normal
operating temperatures range from —28 to 149°C {18
to 300°F).

NOTE: If MPGM is not available, use a muliipurpose
type grease that contains three to five percent
malybdenum.

Special Purpose Grease
Bearing Lubricant

Bearing Lubricant is a NLGI No.2 lubricating grease
with a polyurea thickener. Bearing Lubricant is
recommended for high temperature anti-friction
bearings in applications such as electric motors,
alternators, fan drives, starters, and generators.
Bearing Lubricant has an effective operating range
from -29 to 177°C (-20 1o 350°F).

Water and Temperature Resistant Grease (WTR)

WTR grease is designad for applications where water
washout, sever corresion, or higher operating
temperatures are a concern. WTR Is an envircnmentally
friendly grease that provides extrerne pressure, anti-
wear, oxidation and corrosion protection without using
barium, zinc, antimony, phosphorous, lead, or sulfur
additives. WTR is very shear stable and resists
breakdown in the presence of water,

WTR grease performs extremely well in marine,
automotive, agricultural, and industrial applications, in
construction eguipment, and in washer equipmeant
bearings. WTR mests NLGI GC-L.B certification. WTR
normal operating temperatures range from —40° to
204°C (-40 to 400°F).
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Caterpillar Premium Grease
Desert Gold

Desert Gold is a heavy duty premium synthstic extreme
pressure lubricating grease developed for the most
harsh operating environments. Desert Gold is
formulated with a high viscosity synthetic base fluid,
polymers, and molybdenum disulfide. Desert Gold has
a high viscasity index and a high dropping point. -
Desert Gold has excellent adhesion and stability
characteristics, and provides longer protection than
other greases. Desert Gold is an environmentally
friendly grease which does not contain antimany,
sutfur, barium, zinc, lead, or phosphorous.

Desert Gold will iubricate and protect equipment
against heavy shock loads and corrosion in extremely
hot, moist, or dusty conditions. Desert Gold operating
temparatures range from —6 1o 230°C (20 to 450°F).
Desert Gold can operate at higher temperatures for
short time periods and has additional extreme pressure
protection for heavily loaded pin joints.

Arctic Platinum

Arctic Platinum is a super-premium extreme pressure
synthetic lubricating grease developed for lubrication in
sub-zero to moderate operating temperatures. Arctic
Platinum has a high drop point and contains five
percent molybdenum disulfide for protection against
extra heavy loads. Arctic Platinum provides excelient
protection against corrosion and oxidation. Arctic
Platinum is an environmentally friendly grease which
does not contain antimony, sulfur, barium, zine, or
phosphorous.

Arctic Platinum is designed for lubrication of horizontal
pivot and lower link bearings, steering cylinders, king
pin/king bait bearings, upper hitch link bearings, and
ejector carrier roller bearings. Arctic Platinum is extra
tacky Tor retention on excavator car-body bearings and
has additional extreme pressure protection for heavity
lcaded pin joints. Arclic Platinum is available in NLGI
grades No.0G0, No.00, No.0, No.1 and No.2 to assure
pumpability in central lube systems in a variety of
ambient temperatures, ranging from —60 to 18°C (-76
to 65°F).
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Caterpillar Reference Materials for Lubricants

PEHP5026, Data Sheet- Caterpillar Diesel Engine Qils
(DEQ) (CGA/CF-4) (North America and selected
International)

PEHP1026, Data Sheet- Caterpiliar Diesel Engine Qil
(DEO) (CF-4) (International only)

PEHPO0O3, Data Sheet- Multipurpose Lithium Complax
Grease (MPG)

PEHPO0OGZ, Data Sheet- Multipurpose Lithium Complex
Grease with Molybdenum (MPGM)

PEHPO017, Data Sheet- Special Purpose Grease (SPG)
Bearing Lubricant

PECP4025, One Safe Source

SEBDO640, Oil and Your Engine

SEBUSBS8, Cold Weather Recommendations

Additional Reference Material
EMA Lubricating Qils Data Book

Engine Manufacturers Association
401 N. Michigan Ave.

Chicago, llinois, UJSA 60611
Phone {312) 644-6610

Society of Automotive Engineers (SAE) Specifications
can be found in your SAE handbook or can be
obtained from your local technological society, library,
or college, or contact

SAE International
400 Cemmonwealth Drive
Warrendale, PA USA 15096-0001

American Society for Testing and Materials (ASTM)
Specifications can normally be obtained from your local
technological society, library, or college, or contact:

American Society for Testing and Materjals
1916 Race St.
Phitadslphia, A 19103
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Fuel Specifications

Distillate Diesel Fuel

Diesgel fuels that meet the specifications in the chart
below will provide rated engine performance and full
component service life. In North America, diesei fue
identified as No.1-D and No.2-D in ASTM D375
generally meet these specifications. This chart is for
diesel fuels that are distilled from crude oil. Digssl fuels
from other sources could exhibit detrimental properties

that are not detined or controlled by this specification.

Caierpiliar Distiliate Diesel Fuel Specifications

Specifications (ASTM Test)

Requirements

Aromatics (D1319)

35% maximum

Ash (D482)

0.02% weight maximum

Carbon Residue
On 10% Bottoms (D524)

1.05% weight maximum

Cetane Number (D613}

35 minimum (PC engines)
40 minimum (D] engines)

Cloud Point {D87)

maximum not above lowest
expected ambient temperature

Copper Strip Corrosion
(D130}

No. 3 maximum

Distillation (D86}

10% at 282°C (540°F) maximum
90% at 380°C (680°F) maximum

Flash Point (D93)

legal minimum

AP| Gravity (D287)

30 minimum/45 maximum

Pour Peint (D97)

6°C (10°F) minimum
below ambient temperature

Suifurt (D3605 or D1652)

3% maximum

Viscosity? (D445)
Kinematic at 40°C (104°F)

1.4 ¢St minimum
20.0 ¢St maximum

Water and Sediment (D1796)

0.1% maximum

Water {D1744)

0.1% maximum

Sediment (P473)

0.05% weight maximum

Gums & Resins (D381)

10 mg/100 m! maximum
(5.8 grains/US gal) maximum

1 Caterpiliar fuel systems and engine components can operate
on high sulfur fuels. However, fuel sulfur levels effect exhaust
particulate emissions. High sulfur fuels increase the potential for
internal component corrosion. Fuel sulfur levels above 1.0 per-
cent may SIGNIFICANTLY shorten the oil change interval. Refer
to the TBN and Fuel Sulfur topic for additional information.

2 The Viscosity imits are for the fuel as delivered to the fuel in-
jection pump. If low viscosity fuels such as JP-8 or No.1D diesel
are used, fuel cooling may be required to maintain 1.4 ¢St at the
fuel injection pump. Conversely, when using high viscosity fueis
or when operating in jow temperature conditions, fuel heaters
may be required in order to reduce viscosity to 20 cSt. Refer to
SEBDO717, Diesel Fuel And Your Engine, for additional
information.

There are many other diesel fuel specifications
published by governments and technical societies.
Those diesel fuel specifications usually do not contain
all of the parameters addressed by Caterpiliar in this
specification. To assure aptimum engine performance,
a complete fuel analysis shouid be obtained prior to
engine operation. The fuel analysis should include alt of
the properties listed in the Distiliate Fuel
Recommendations chart. If a particular fuel does not
meet the minimum Caterpillar requirements, the engine
could exhibit excessive fuel system wear, fuel system
failure, or excessive engine wear caused by deposits or
corrosion.

0.05 Percent Sulfur Diesel Fuel

In the U.S.A., 0,05 percent sulfur diese! fuel has been
used in all on-highway diesel truck engines since
January 1, 1994. This low sulfur fuel was mandated as
a means of directly reducing particulate emissions from
diesel truck engines. This low sulfur fusl will also be
used in Caterpillar commercial digsel engines where
low emissions are required and where supply sources
provide this type of fuel. Caterpillar has not seen any
detrimental effects with 0.05 percent sulfur fuelin
Caterpillar commercial diesel engings.

NOTICE
Heavy Fuel Qii (HFO), Residual fuel, or Blended fuel
must NOT be used in Caterpillar diesel engines (except
in certain 3600 Series HFO engines). Severe compo-
nent wear and component failures will result if HFO
type fuels are used.

Caterpillar Reference Materials for Fuels

SEBDO717, Diesel Fuels and Your Engine

Additional Reference Material

American Society for Testing and Materials (ASTM)
Specifications can normally be obtained from your local
technological society, library, or college, or contact:

American Socigty for Testing and Materials
1916 Race St.
Philadelphia, PA 19103




Coolant Specifications

Generat Coolant information

Many engine tailures are related to the cooling system.
Problems such as overheating, water pump leaking,
plugged radiators, and cyknder liner pitting can be
aveided with proper cooling system maintenance.
Cooling system maintenance is as important as fuel
and lubricating system maintenance. Coolant guality is
as important as the guality of fuel and lubricating oil.

Coclant is normally composed of three elements:
e Water

e Additives
© (Glycol

Water

NOTICE
Never use water alone without Supplemental Coolant
Additives (SCA) or without inhibited coolant. Water
alone is corrosive at engine operating temperatures.
Water alone does not provide adequate anti-freeze or
anti-boil protection.

Distilled cr deicnized water is recommended for use in
engine cooling systems. DO NOT use hard tap water or
salt softened tap water in engine cocling systems. If
distilled or delonized water is not available, use water
that meets the minimum acceptable requirements listed
in the faliowing chart.

Caterpillar Water Quality Limits

Water Property (ASTM Test) mg/L {(grains/US gal)

Chloride (D512b or D512d or D4327) 40 (2.4) Maximum

Sutfate (D518h or D516d) 100 {5.9) Maximum

Total Hardness (D1126) 170 {10) Maximum

Total Solids (D1888a) 340 {20) Maximum

pH {D1293) 55 t0 9.0

Contact your Caterpillar dealer, your logal water
department, agricultural agent, or an independent
laboratory for water analysis.
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Additives

Additives must be added to all coolant mixtures.
Additives help prevent the formation of rust, scale, and
mineral deposits. Additives protect metals from
corrosion, prevent liner cavitation, and contain anti-
foaming agents. Additives deplete during engine
cperation and need to be replenished. This can be
done by treating conventional coolants with
Supplemental Coolant Additives (SCA) or by treating
Extended Life Coolant (ELC) with Extender.

Additives must be added at the proper concentration.
Over-concentration of additives can cause the
inhibitors to ¢rop cut of the solution and form a gel in
the radiator. An over-concentration of additives
produces excessive deposils on water pump seals that
can cause the water pump seal to leak. Under-
concentration of additives can produce pitting,
cavitation, erosion, rust, scale, and foaming.

Glycol

Glycol in the coolant provides anti-boil and freeze
protection, prevents water pump cavitation, and
reduces cylinder linar pitting. For optimum
performance, Caterpillar recommends a 50/50
glycol/water coolant mixture.

NOTE: All Caterpillar engines equipped with air-to-air
aftercooling (ATAAC) require a MINIMUM of 30 percent
glycol to prevent water pump cavitation.

Ethylene glyccl is used in maost conventional heavy
duty {HD) coolant/antifreezes. However, propylene
glycol may also be used. Both ethylene glycol and
propylene giycol have similar fluld properties in a 50/50
glycol/water mixture. Both ethylens glycol and
propylene glycol provide similar heat transfer, freeze
protection, corrosion conftrol, and seal compatibility.
The following charts define the temperature protection
provided by the two types of glycol.
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Ethyleng Glycol

Protection
Concentration Anti-Freeze Anti-Boil
% Glycol/% Water °G (°F) °C (°F})
50/50 -36 (-33) 1086 {223)
60/40 -51 (-60) 108 (226)

NOTICE
Do not use propylene glycol in concentrations that
exceed 50 percent glycol because of propylene gly-
col's reduced heat transfer capability. Use ethylene
glycol in conditions that require additional anti-boil or
anti-freeze protection.

Propylene Glycol
Protection
Concentration Anti-Freeze Anti-Boii
% Glycol/% Water 2C (°F) °C {°F)
50/50 —-37 (-35} 106 (222}

Caterpiliar recommends the use of a refractometer for
checking the glycol concentration. Use the 1U-7298
Coolant Tester (°C) or use the 1U-7297 Coolant Tester
(°F). The testers give immediate, accurate readings and
can be used with ethylene or propylene glycol.

Coolant Recommendations

NOTICE
DO NOT use a commercial coolant/antifreeze that
ONLY meets the ASTM D3306 or D4656 specification.
This type of coolant/antifreeze is made for light duty
automotive applications.

The primary types of coolant used in Caterpiliar
commercial diesel engines are:

e Preferred — Calerpillar Extended Life Coolant (ELC),
or...

a commerciai ELC meeting the Caterpillar EC-1
specification

s Acceptable — Caterpillar Diesel Engine
Antifreeze/Coolant {DEAC), or...

a commercial heavy duty (HD) coclant/antifreeze
meeting ASTM D5345 or D4985 specifications, or ...

a mixture of Caterpillar SCA and distilled or
deionized water, or ...

a mixture of commercial SCA and distilled or
deionized water

Caterpillar EL.C will provide the best coolant service life,
corrosion protection, water pump seal service life, and
radiator service life.

Caterpillar recommends a 50/50 glycol/water mixture
for optimum ELC performance and for optimum
conventional HD coolant/antifreeze performance.

NOTE: Caterpillar DEAC does not require SCA
treatment at initial fill. Commercial HO
coclant/antifreezes meeting the ASTM D5345 or D485
specification DO REQUIRE SCA treatment at initial fill.

In those stationary and marine engine applications that
do not require anti-boil or anti-freeze protection, a
mixture of SCA and water is acceptable. Caterpillar
recommends a six to eight percent concentration of
SCA in those cooling systems. Distilled or deionized
waleris preferred. Water which has the properties
listed in the Caterpillar Water Quality Limits chart may
he used.

g,
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Coolant Service Life

Coolant Type Service Life

Caterpiillar ELC 6000 Hours or Four Years

Caterpillar DEAC 3000 Hours or Two Years

Commercial heavy duty 3000 Hours or Two Years
coolant/antifreeze meeting
ASTM D5345

Commercial heavy duty
coolant/antifreeze meeting

ASTM D4985

3000 Hours or One Year

Caterpillar SCA and Water 3000 Hours or Two Years

Commercial SCA and Water 3000 Hours or One Year

Caterpillar Extended Life Coolant (ELC)

Caterpiltar provides Extended Life Coclant (ELC) for
use in heavy duty diesel engines, natural gas engines,
and automotive engings. The Caterpillar ELC anti-
corrosion package is totally different from convantional
coolants. Caterpillar ELC is an ethylene glycol based
coolant which contains organic acid corrosion inhibitors
and anti-foaming agents. Caterpillar ELC has fewer
nitrites than other coolants. Caterpillar ELC has been
formulated with the correct levels ot additives to
provide superior corrosion protection for all metals in
diesel engine cooling systems. '

Caterpillar ELC extends coolant service life to 6000
service hours or Four years. Caterpillar £1.C does not
require frequent additions of SCA. A “one time only"
coolant Extender is the only maintenance addition
required. The Extender should be addead to the cooling
system at 3000 service hours or Two Years.

Caterpillar ELC is available Premixed with distilled water
in a 50/50 concentration. The Pramixed ELC provides
anti-freeze protection to —36°C (—33°F). The Premixed
ELC is recommended for initial fill and for topping off
the cooling system. ELC Concentrate is available to
lower the freezing point to —51°C (-60°F) for Arctic
conditions. EL.C Concentrate should be used to adjust
the coclant freeze point as required where Caterpiliar
ELC Premixed fresze protection is not acceptable.

Contact your Caterpiliar dealer for part numbers and
available container sizes.

NOTE: The Caterpillar EC-1 Specification is an industry
standard developed by Caterpillar. The EC-1
specification defines all ¢f the performance
requirements that an engine coolant must meet in order
to be sold as an extended life coolant for Caterpillar
engines. Caterpillar ELC can be used in most OEM
diesel, gasoling, and natural gas engines. Caterpillar
ELC meets the industry performance reguirements of
ASTM D4885 ard D5345 for heavy duly low silicate
coolant/antifreezes. Caterpillar ELC also meets the
industry performance requirements of ASTM D3306
and D4856 for autcmotive applications.

Caterpillar ELC Cooling System Maintenance

Caterpillar EL.C Extender

Caterpiilar ELC Extender is added fo the cooling
system halfway through the ELC service life. The
cogling system should be treated with Extender at
3000 service hours or one half of the coolant service
life. Use the chart below to determine the proper
amount of Caterpiliar Extender required.

Contact your Caterpillar dealer fer part numbers and
available container sizes.

Caterpillar ELC Extender Additions
By Cooling System Capacity

Extender Addition
0.57 L {20 fl 0z2)
0.71 L {24 floz)
0.95 L (32 fl 0z}
1.18 L (40 fl gz)
1.60 L (54 fl oz)
215L (72 fl 0z}
3.00 L {100 fl oz)
4.40 L {148 1l oz}

Cooling System Capagity
22 10 30 L (6 to 8 US gal)
31to 38 L (2to 10 US gal)
39to 49 L (11 to 13 US ga))
50 to 64 L (14 to 17 US gal)
65 to B3 L (18 to 22 US gal)
84 to 114 L (23 tc 3¢ US gal)
115 10 163 L (31 to 43 US gal)
164 to 242 L (44 to 64 US gal)

ELC Cooling System Cleaning

NOTE: CLEAN WATER is the only system
cleaning/flushing agent required when ELLC is drainad
from the cooling systern,

ELC can be recycled. The drained coolant mixture can
be “distilled" to remove the ethylene glyco! and watsr
for reuse. Contact your Caterpiliar dealer for more
informaticn.

After draining and refilling the cooling system, operate
the engine with the radiater filler cap removed until the
coolant reaches normal operating temperature and the
coolant level stabilizes. Add ELC mixture as necessary
to fill the system to the proper level,
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Changing to Caterpillar ELC

To switch the cocling system from conventional HD
coclant/antifreeze to Caterpillar ELC, perform the
following steps:

1. Drain the cooling system.

2. Flush the system with clean water tc remove any
debris.

3. Clean the cooling system with Caterpiliar Cooling
System Cleaner. Follow the instructions on the label.

4. Flush the cooling system with clean water. It is very
important tc remove all of the cleaning agent.

5. Fill the cocling system with clean water. Operate
the engine until the cooling system temperature is 49°
to B6°C {120° to 150°F}.

6. Drain the cooling system. Flush the cooling system
with clean water.

7. Repeat steps 5 and 6. Continue to flush the cooling
system with clean water until the draining water is also
clean.

8. Fill the cooling system with Caterpillar ELC.

9. Attach a label to the cooling system to indicate the
system has been switched over to Caterpillar ELC.

ELC Cooling System Contamination

NOTICE

Mixing ELC with other products reduces the effective-
ness of the ELC and shortens the ELC service life. Use
only Caterpillar products or commercial products that
have passed the Caterpillar EC-1 specification for pre-
mixed or concentrate coolants. Use only Caterpillar
Extender with Caterpillar ELC. Failure to foliow these
recommendations can result in shortened cooling
system component life.

ELC cooling systems can withstand contamination of
up to ten percent of conventional HD
coolant/antifreeze. If the contamination exceeds ten
percent of the total system capacity, perform either one
of the following two procedures:

e Drain the cooling system. Flush the system with clean
water. Refill the system with ELC.

e Maintain the cooling system as if the system is filled
with conventional HD coclant/antifreeze.

Commercial ELC

If Caterpiliar extended life coclant is not used, select a
commercial extended life coolant that meets the
Caterpillar EC-1 specification. Do not use a product
that is lakeled as an extended lite coolant but does not
meet the Caterpillar EC-1 specification. Follow the
coolant maintenance guidelines of the commercial ELC
supplier. In all cases, use distilled or deionized watsr or
use water that has the properties listed in the
Caterpillar Water Quality Limiis chart.

Caterpillar Diesel Engine Antifreeze/Coolant
{(DEAC) '

Caterpillar recommends the use ¢f Caterpiliar Diesel
Engine Antifreeze/Coolant (DEAC) in conventional HD
cooling systems. DEAC is an alkaline type, single-
phase, ethylene glycol-based antifreeze/coolant. DEAC
containg inorganic corrosion inhibitors and anti-foaming
agents.

Contact your Caterpillar dealer for part numbers and
available container sizes.

Caterpillar DEAC is avallable premixed with distilled
water in a 50/50 concentration. if DEAC concentrate is
used, Caterpillar recommends mixing the concentrate
with distilled or deionized water. If distilled or deionized
water is not available, use water that has the properties
listed in the Caterpillar Water Quality Limits chart.

Caterpillar Supplemental Coolant Additive
{SCA)

Caterpillar Supplemental Coolant Additive (SCA) is
effective in preventing corrosion on all metals.
Caterpillar SCA also prevents the formation of mineral
deposits, prevents liner cavitation, and eliminates
coolant foaming.

Caterpillar DEAC is formulated with the correct level of
Caterpillar SCA. Additional SCA is NOT needed when
the cooling system is initially filled with DEAC.

Contact your Caterpillar dealer for part numbers and
available container sizes.
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Commercial Heavy Duty (HD)
Coolant/Antifreeze and SCA

If Caterpillar DEAC is not used, select a low silicate
commercial HD coolant/antifreeze that meets ASTM
D5345 or D4985 specifications.

When a commercial HD coolant/antifreeze is used, the
cooling system should be treated with three to six
percent Caterpiliar SCA by volume. Refer (o the
Caterpillar SCA Requirements for Heavy Duty
Coolant/Antifresze chart. If Caterpillar SCA is not used,
select a commercial SCA. The commercial SCA must
provide a minimum of 1200 mg/L. or 1200 ppm (70
grains/US gal) nitrites in the final coolant mixiure.
Follow the coolant maintenance guideiines of the
commercial SCA supplier.

HD coolant/antifreezes that meet ASTM DE345 or
04985 specifications DO require SCA treatment at
initial fill, and on a maintenance basis.

When mixing concentrated coolants, use distilled or
deionized water or use water that has the properties
listad in the Caterpillar Water Quality Limits chart.

Heavy Duty Coolant/Antifreeze Cooiing
System Mainienance

NOTICE
Never operate an engine without thermostats in the
cooling system. Thermostats maintain the engine
coolant at the proper operating temperature. Cooling
system problems can develop without thermostats.
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SCA additions are based on the test results or based
on the coolant analysis results. Liguid SCA or a SCA
maintenance element (it equipped) may be needed
evary 250 service hours,

The following chart lists the amount of Caterpillar SCA
needed at initial fill to treat commercial HD
cooclant/antifreeze.

The chart also lists SCA additions for liguid SCA and
for SCA maintenance elements at 250 hours. The
additions apply to both Caterpillar DEAC and
commercial HD coolant/antifreezes.

Caterpillar SCA Requirements
For Heavy Duty Coolant/Antifreeze
SCA At
Initial SCA At | SCA Eiement
Fillt 250 Hours | At 250 Hours
ASTM D5345| For All For All
Cooling System | ASTM D4885 | HD Type HD Type
Capacity HD Cocglant | Coolants?] Coolants3
L (US gail) L (fl oz) L {fl oz} |Part No. (Qty)
22 10 30 (6 to B) 0.95 {32} 0.24 (8 | 111-2370 (1}
311038 (8 to 10) 1.18 (40} 0.36 (12) | 111-2369 (1)
391049 (1110 13) 1.42 (48) 0.36 (12y | 141-2369 (1)
50 to 64 (14 10 17) 1.80 (64} 0.47 (18) | 9N-3368 (1)
65 to 83 (18 to 22) 2.37 (80} 0.60 20y | 111-2371 (1)
84 to 114 (2310 30y | 3.32(112) | 0.95(32) | ON-3718 (1)
115 to 163 {31 t0 43)| 4.75(160) | 1.18 (40) | 111-2371 (2)
164 to 242 {44 t0 64); 7.60(256) | 1.90{64) | 9N-3718 (2)

Check the coolant/antifreeze sclution {glycol content)
frequently to ensure adequate anti-boil and anti-freeze
protection. Caterpillar recommends the use of a
refractometer for checking the glycol concentration.
Use the 1U-7298 Coolant Tester (°C) or use the
1UU-7297 Coolant Tester (°F}). The testers give
immediate, accurate readings and can be usad with
ethylene or propylene glycol.

Caterpillar commercial engine cooling systems should
have the SCA concentration tested every 250 hours.
Your Caterpiliar dealer has test kits to evaluate SCA
concentration. Test the SCA concentration or submit a
coolant sample to your Caterpillar dealer every 250
hours (refer to the S+Ce5 Coolant Analysis topic).

1 SCA is NOT required for Caterpiliar DEAC at initial fill.

2 Do not exceed the six percent maximum concentration. Check
the SCA concentration with a SCA test kit.

3 Do not use both the SCA maintenance elemeant and SCA liquid
at the same time.

NOTE: Due to specitic engine applications,
mairtenance practices may need pericdic re-evaluation
in order to properly maintain the engine's cooling
system.

Heavy Duty Coolant/Antifreeze Cooling System
Cleaning

Caterpillar Cooling System Cleaners are designed to
clean the cooling system of harmful scale and
corrosion. Caterpillar cleaners dissclve mineral scale,
corrosion products, light il contamination, and sludge.

Clean the cooling system:

= after draining used coolant and before filling the
cooling system with new coolant

e whenever the coolant is dirty or foaming
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SCA and Water Cooling Systems

NOTE: All Caterpillar engines aquippad with air-tc-air
aftercooling (ATAAC) require a MINIMUM of 30 percent
glycol to prevent water pump cavitaticn.

In staticnary and marine engine ccoling systems that
use Supplemental Coolant Additive (SCA) and water
alone, Caterpiliar recommends the use of Caterpiliar
SCA to prevent corrosion, mineral deposition, liner
cavitation, and coolant foaming. If Caterpillar SCA is
not used, select a commercial SCA. The commercial
SCA must provide a minimum of 2400 mg/L or 2400
ppm {140 grains/US gal) of nitrites in the final coolant
mixture.

Water guality is a very important factor in this type of
cooling system. Caterpillar recommends the use of
distilled or deionized water. If distilled or deionized
water is not available, use water that has the properties
listed in the Caterpillar Water Quality Limits chart.

A cocling system using SCA and water cnly needs
more SCA than a ccoling system using a glycol/water
mixture. The SCA concentration in a SCA and water
cocling system should be six to eight percent by
volume. Refer to the following chart for the-amount of
Caterpillar SCA reguired for various cooling system
capacities.

Caterpillar SCA Requirements
For SCA And Water Cooling Systems
Cooling System Caterpillar 3CA | Caterpillar SCA
Capacity At Initial Fill At 250 Hours

L (US gal) L (fl oz} L. (fl oz}
22 to 30 (6 t0 8) 1.75 (84 0.44 (15)
31 to 38 (9 to 10) 2.30 (80) 0.57 {20)
39 to 49 (11 to 13) 3.00 (100} 0.75 {25)
50 to 84 {14 to 17) 3.80 (128) 0.95 (32)
65 to 83 {18 to 22) 5.00 (168) 1.25 {42)
84 to 110 (23 to 29) 6.60 (224) 1.85 (56)
111 to 145 (30 to 38) 8.75 (296) 219 (74)
146 to 190 (39 to 50) 11.50 (392) 2.88 (98)
191 to 250 (51 to B86) 15.00 (512) 3.75{128)

SCA and Water Cooling System Maintenance

Except for the amount of SCA additions, maintenance
of a SCA and waler system is the same as
maintenance for a system using a HD
coolant/antifreeze. See the Caterpillar SCA
Requirements for SCA and Water Cocling Systems
chart for the amount of SCA required.

NOTE: The 8T-5296 Conditicner Test Kit can be used
to evaluate the SCA concentration in water and SCA
cooling systems, with the following modifications to
step 3 and step 5:

STEP 3 - Add tap water to the vial up to the 20 m!
mark.

STEP 5 - With the defined procedure, the six to eight
percent concentration will vield a 20 to 27 drop range.
Fewer drops indicate under-concentration of SCA. More
drops indicate over-cencentration of SCA. Adjust SCA
the concentration as needed.



§.0+S Coolant Analysis

Coolant testing is available at your Caterpillar dealer.
S=0=5 Coolant Analysis is the best way to monitor the
condition of your coolant and your cooling system.
S+0+3 Coclant Analysis is a two-level program, based
on periodic samples.

Level I: Basic Analysis

Recommended at every oil change or every 250
service hours. Level | tests for:

e glycol

¢ SCA concentration
e pH

e conductivity

Level | coolant analysis reports resulis and makes
recommendations.

Level Il: Comprehensive Analysis

Recommended semi-annually or every 1000 service
hours or whenever indicated by Level | results.

e Performs full Level | analysis

8 [nspects visual properties

» |dentifies metal corrosion and contaminants

e |dentifies built-up impurities that point to corrosion
and scaling problems BEFCRE they lead to costly
repairs

Level Il coclant analysis reports results and makes
recommendations.

See your Caterpillar dealer for more information on

coolant analysis and how it can help you manage your

equipment.
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Caterpillar Reference Materials for Coolants

PEHP4036, Data Sheet- Caterpillar Coolant
PEHP5033, Se0+5 Coolant Analysis
PECP4025, One Safe Source

SEBD0518, Know Your Cooling System
SEBDO270, Coclant and Your Engine

Additional Reference Material

American Society for Testing and Materiais (ASTM)
Specifications can normally be obtained from your local
technological society, library, or college, or contact;

American Society for Testing and Materials
1916 Race St.
Philadelphia, PA 19103




SECTION 5
CRANE REPAIR



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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REFERENCE DRAWINGS

MO9SK4- 072 CRANE GENERAL ARRANGEMENT (FOR MANUAL USE)
M99SK4- 073 POWER UNIT GENERAL ARRANGEMENT (FOR MANUAL USE)
M99SK1- 138 HYDRAULIC SCHEMATIC (FOR MANUAL USE)

M99SK1- 139 ELECTRICAL SCHEMATIC (FOR MANUAL USE)

M99SK1- 140 WIRING DIAGRAM (FOR MANUAL USE)

HOSE LIST
ITEM | QTY. | HOSEID PART LOCATION LOCATION
{IN) NUMBER TO FROM
1 1 1-1/4 N76620-478 |Auxiliary Control Valve (Inlet) Hydraulic Pump #1
2 1 174 N76404-204 | Auxiliary Pressure Gauge Auxiliary Control Valve {Iniet)
3 1 1-1/2 N76124-552 |Engine Qil Cooler Auxiliary Control Valve (Outlet)
4 1 1-1/2 N76124-370 |Return Manifold Engine Qil Cooler (Outlet)
5 1 1-1/4 N76620-416 |Auxiliary Hoist (Down) Auxiliary Control Valve (Down)
3] 1 1-1/4 N76620-270 |Auxiliary Dump Valve (Inlet) Auxiliary Control Valve (Up)
7 1 1-1/4 N76620-190 | Auxiliary Hoist (Up) Auxiliary Dump Valve {Outlet)
8 1 1-1/4 N76620-484 |Boom Control Valve (Inlet) Hydraulic Pump #2
9 1 114 N76404-244 |Boom Pressure Gauge Boom Control Valve (Inlet)
10 1 1-1/4 N76620-532 |Boom Control Valve (Inlet) Hydraulic Pump #86
11 1 2 N76132-330 |Return Manifold Boom Control Vakve (Outlet)
12 1 1-1/2 N76624-470 | Boom Down Dump Valve (Inlet) |Boom Control Valve {Down)
13 1 1-1/2 N76624-500 |Boom Hoist (Down) Boom Down Dump Valve (Outlet)
14 1 1-1/2 N76624522 |Boom Up Dump Valve (Inlet) Boom Cantrol Valve (Up)
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HOSE LIST
ITEM | QTY. | HOSEID PART LOCATION LOCATION
(IN) NUMBER TO FROM

15 1 1-1/2 N76624-550 |Boom Hoist (Up) Boom Up Dump Valve (Outlet)
16 1 1 N76616-498 |Main Control Valve (inlet) Hydraulic Pump #3
17 1 1/4 N76404-216 |Main Pressure Gauge Main Control Valve (Inlef)
18 1 1-1/4 N76620-530 1Main Control Valve (Iniet) Hydraulic Pump #4
19 1 1-172 N76124-300 |Return Manifold Main Control Valve (Outlet)
20 1 1-1/2 N7A1124-356 |Main Hoist (Down) Main Control Valve (Down)
21 1 1-1/2 N7A1124-320 [Main Dump Valve #1 {Inlet) Main Control Valve {lp)
22 1 1-1/2 N7A1124-150 |Main Dump Valve #2 (Inlet) Main Dump Valve #1 (Cutlet)
23 1 1-1/2 N7A1124-144 |Main Hoist (Up) Main Dump Valve #2 (Outletf)
24 1 1-1/4 N76520-520 |Swing Control Valve (Inlet) Hydraulic Pump #5
25 1 1/4 N76404-148 |Swing Pressure Gauge Swing Control Valve (Inlet)
26 1 1-1/2 N76124-290 |Return Manifold Swing Control Valve (Outlet)
27 2 3/4 N76512-240 | Swing Motor #1 Swing Control Valve (Tee)
28 2 3/4 N76512-250 |Swing Motor #2 Swing Control Valve (Tee)
29 1 114 N76404-242 | Swing Brake #1 Swing Control Valve

— Check Valve (Tee)
30 1 1/4 N76404-090 |Swing Brake #2 Swing Brake #1
31 1 1/4 N76404-144 |Parking Brake Valve ({Inlet) Swing Control Valve

— Check Valve (Tee)
32 1 1/4 N76404-410 |Hydraulic Tank Parking Brake Valve (Outlet)
33 1 1/4 N76404-230 {Dynamic Brake #1 (Tee) Dynamic Brake Actuator
34 1 114 N76404-092 | Dynamic Brake #2 Dynamic Brake #1 (Tee)
35 1 1/2 N78508-224 | Auxiliary Dump Valve Boom Dump Valve

— Check Valve (Tee)

— Check Valve (Down)
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HOSE LIST
ITEM | QTY. | HOSEID PART LOCATION LOCATION
{IN) NUMBER TO FROM
36 1 1/2 N76508-070 |Main Dump Valve #1 Auxiliary Bump Valve
— Check Valve (Teg) — Check Valve (Tee)
37 1 1/2 N76508-048 |Main Dump Valve #2 Main Dump Valve #1
— Check Valve (Tee) - Check Valve (Tee)
38 1 112 N76508-270 |Anti-Two Block Hose Main Dump Valve #2
{Union- Pressure) — Check Valve (Tee)
39 1 1/2 N76508-276 |Anti-Two Block Hose Hydraulic Tank
(Tank-Union)
40 2 112 N77208-160 |Anti-Two Block Hoses Anti-Two Block {Union)
{Tee on Tip)
41 2 1/2 N76508-200 | Main Anti-Two Block Valve Anti-Two Block Valve Hoses
(Tee on Tip)
42 2 1/2 N76508-400 |Auxiliary Anti-Two Block Valve |Anti-Two Block Valve Hoses
{Tee on Tip)
43 1 1/4 N76404-170 |Main Hoist Case Drain Auxiliary Hoist Case Drain
44 1 1/4 N76804-027 |Hydraulic Tank Boom Hoist Case Drain
45 1 114 N76804-024 |Hydraulic Tank Main Hoist Case Drain
46 3 1/4 N76404-072 |Boom Hoist Ratchet and Paw!
47 1 1/2 N76408-524 |Boom High Angle Override Boom Dump Vaive (Up)
Valve {in) ~ Check Valve
48 1 3/8 N76406-210 |Boom High Angle Limit Valve Boom High Angle Override Valve
(In)
49 1 3/8 N76406-060 |Boom High Angle Limit Valve Boom Low Angle Limit Vaive (Out)
{Tee-Out)
50 1 3/8 N76406-492 |Boom Low Angle Override Boom Dump Valve (Down)
Valve — Check Valve
51 1 3/8 N76406-104 |Boom Low Angle Limit Valve Boom Low Angle Override Valve
(In)
52 1 3/8 N76406-408 |Hydraulic Tank Boom High Angle Limit Valve
{Tee Out)
53 1 1/4 N76404-380 [Return Pressure Gauge Hydraulic Return Manifold
54 1 3 N76348-312  |Refurn Manifold #1 Hydraulic Filter #1
55 1 3 N76348-292 |Return Manifold #2 Hydraulic Filter #1
56 1 3 N76348-300 |{Return Manifold #1 Hydraulic Filter #2
57 1 3 N76348-280 |Return Manifold #2 Hydraulic Filter #2
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HOSE LIST
ITEM | QTY. | HOSEID PART LOCATION LOCATION
(IN) NUMBER TO FROM
58 1 174 N76904-170 |Load Cell Load Cell Gauge
59 1 2-1/2 N76740-108 |Hydraulic Pump #1 Hydraulic Tank
60 1 2 N76732-108 {Hydraulic Pump #2 Hydraulic Tank
61 1 1-1/2 N76724-096 |Hydraulic Pump #3 Hydraulic Tank
62 1 2-1/2 N76740-080 |Hydraulic Pump #4 Hydraulic Tank
63 1 2-1/2 N76740-080 | Hydraulic Pump #5 Hydraulic Tank
64 1 2 N76732-080 |Hydraulic Pump #86 Hydraulic Tank
65 1 3/8 N74806-128 Fuel Pump Fuel Tank
66 1 1/4 N74804-160 |Fuel Tank Fuel Return
67 1 172 N76508-256 |Hand Recharge Pump Overhead Tank
68 1 3/8 N76406-160 [Unloading Relief Hand Recharge Pump
69 1 1/2 N76508-080 | Start Motor Soft Engage Valve
70 1 172 N78508-260 |Overhead Tank Start Motor
71 1 a/8 N76406-260 |Recharge Pump Overhead Tank
72 1 3/8 N76406-140 |High Pressure Filter Recharge Pump
73 1 3/8 N76406-100 | Unloading Relief {In) High Pressure Filter
74 1 3/8 N76406-256 |Accumulator Unloading Relief (Out)
75 1 12 N76508-052 |Unloading Relief (Vent) Unioading Relief (Vent Tee)
76 1 12 N76508-230 jOverhead Tank Unloading Relief (Vent Tee)
77 1 112 N76508-570 | Start Valve Accumulator
78 1 1/2 N76508-532 |Soft Engage Valve Start Valve
79 1 114 N76404-174 |Accumulator Pressure Gauge | Start Valve
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HOSE LIST
ITEM | QTY. | HOSEID PART LOCATION LOCATION
(IN) NUMBER TO FROM
80 1 1/4 N78404-052 [Water Temperature Valve Engine Qil Pressure (Block)
(Probe)
81 1 1/4 N76404-160 {Engine Qil Vent Water Temperature Valve (Probe)
82 1 174 N76404-180 {Air Intake Shutdown Valve Water Temperature Valve (Probe)
83 1 1/4 N76404-086 |Overspeed Valve Air Intake Shutdown Vaive
84 1 1/4 N76404-060 |Engine Qil Vent Overspeed Valve
85 1 1/4 N76404-540 |Engine Oil Pressure Gauge Engine Oil Pressure
86 1 1/4 N76404-570 Thrﬁttle Cylinder Foot Throttle Actuator
87 - - - - -
88 - - - - N
89 - - - - -
90 - - - - N
91 - - - - -
92 - - - - -
93 - - - - -
94 - - - - -
95 - - - - -
96 - - - - -
97 - - - - N
98 - - - - N
99 - - - - N
100 - - - - -

101 - ; - : ;
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LUBRICATION MANIFOLD HOSE LIST

ITEM QTY HOSE ID PART LOCATION LOCATION
(IN) NUMBER TO FROM
102 1 1/4 N76804-080 |Aux. ldler Sheave Boom Grease Manifold
103 1 174 N76804-081 |Main Idler Sheave Boom Grease Manifold
104 1 4 N76804-169 |Lower Auxiliary Pin Boom Grease Manifold
105 1 1/4 N76804-165 |Upper Main Sheave Pin Boom Grease Manifold
106 1 1/4 N76804-166 |Upper Auxiliary Sheave Pin Boom Grease Manifold
107 1 1/4 N76804-164 |Lower Main Sheave Pin (Left) |Boom Grease Manifold
108 1 1/4 N76804-162 |Lower Sheave Pin (Center) Boom Grease Manifold
109 1 1/4 N76804-161 Lower Main Sheave Pin Boom Grease Manifold
{Center)

110 - - - - _
111 - - - . -
112 - - - - N
113 - - - - )
114 - - - - -
115 - - - - N
116 - - - - -
117 - . : 5 -
118 - - - - B
119 - - - ;i .
120 - - - - _
121 - - - - _

122
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PARTS LIST
ITEM QTY. NUMBER PART DESCRIPTION
BOCOM AND RIGGING

123 1 N61586-001 Boom Base Weldment (Rev. E)
124 1 N60230-008 Boom Base Roller (Front)
125 1 N60980-010 Boom Base Roller (Rear)
126 2 N61595-001 Boorn Foot Pins
127 2 NO0018-003 Boom Foot Pin Insert Bushings
128 1 N45916-001 Boom Angle Indicator {Right Hand)
129 1 N60255-005 Boom Angle Indicator Needle
130 16 NB0886-004 Boom Connection Fins
131 1 N61587-040 Boom Mid #1Weldment (Rev. B)
132 1 NB1587-040 Boom Mid #2 Weldment (Rev. B)
133 1 N61587-040 Boom Mid #3 Weldment (Rev. B)
134 12 N60980-004 Boom Mid Rollers
135 2 N48046-005 Floodlights
136 2 N46048-505 Floodlight Bulbs
137 2 NB61629-001 Floodlight Brackets
138 2 N46547-003 Quilet Boxes
139 1 N61588-001 Boom Point Weldment (Rev. K)
140 1 N60980-011 Boom Point Roller (Front)
141 1 N60980-012 Boom Point Roller (Rear)
142 1 N46238-003 Beacon Light
143 1 N46238-501 Beacon Light Bulb
144 1 NB80402-006 Beacon Light Mounting Bracket
145 1 N46547-003 Outlet Box
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PARTS LIST (CONT’D)
ITEM NUMBER PART DESCRIPTION
BOOM AND RIGGING (CONT’D)
146 N61604-001 Main/Auxiliary Idler Sheave Pin
147 N45931-014 Main Idler Sheave
148 N45422-007 Main Idler Sheave Bearing
149 N61991-003 Main Idler Sheave Bearing Retainers
150 NB&1604-001 Main Sheave Pin
151 N45931-014 Main Sheaves
152 N45422-007 Main Sheave Bearings
163 N61991-003 Main Sheave Bearing Retainers
154 N60646-004 Load Cell Pins
155 N60645-001 Extended Wedge Socket Pin
156 N30602-008 Main Open Wedge Socket
157 N30606-014 Main Rope Clamp
158 N30601-006 Main Shackles
159 N45315-060 Main Anti-Two Block Suspension Cables
160 N45943 Main Anti-Two Block Valve
161 N46831-139 Load Block
162 N46831-139-1  Load Block Safety Latch
163 N45931-012 Auxiliary Idler Sheave
164 N45422-007 Auxiliary |dler Sheave Bearing
1656 N61991-003 Auxiliary Idler Sheave Bearing Retainers
166 N61605-001 Auxiliary Extension Sheave Pin
167 N45931-012 Auxiliary Extension Sheave
168 N45422-007 Auxiliary Extension Sheave Bearing
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PARTS LIST (CONT’D)

ITEM QTY. NUMBER PART DESCRIPTION
BOOM AND RIGGING {(CONT’D)
169 2 N61991-003 Auxiliary Extension Sheave Bearing Retainers
170 2 N60988-010 Auxiliary Anti Two Block Hangers
171 4 N30601-008 Auxiliary Shackles
172 2 N45315-060 Auxiliary Anti Two Block Suspension Cables
173 1 N30606-012 Auxiliary Rope Clamp
174 1 N30617-006 Auxiliary Open Wedge Socket
175 1 N45943 Auxiliary Anti Two Block Valve
176 1 N46832-031 QOverhaul Ball
177 1 N46832-031-1 QOverhaul Ball Safety Latch
178 1 NO5SK1-104 Boom Fleet Angle Idler Assembly
179 2 NO5SSK1-104-@  Boom Fleet Angle Idler Main/Auxiliary Sheave Pin
180 2 N60014-010 Boom Fleet Angle Idler Main/Auxiliary Sheave Pin
Keepers
181 2 N20208-076 Boom Fleet Angle tdler Main/Auxiliary Sheave Pin
Keeper Bolts w/l.ock Nuts (Not Shown)
182 1 N45421-039 Boom Fleet Angle Idler Main Sheave
183 1 N45421-034 Boom Fleet Angle Idler Auxiliary Sheave
184 2 N45422-006 Boom Fleet Angle ldler Main/Auxiliary Sheave
Bearings
185 4 NE1991-002 Boom Fleet Angle Idler Main/Auxiliary Sheave
Bearing Retainers
186 1set  N46501-115 Pendant Lines
187 2 N61597-001 Pendant Anchor Plates
188 2 N61594-001 | Pendant Keepers
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PARTS LIST (CONT'D)

ITEM QTY. NUMBER PART DESCRIPTION
BOOM AND RIGGING (CONT'D)
189 1 NB61591-001 Bridle Weldment (Rev. D)
190 1 N61603-001 Bridle Sheave Pin
191 8 N45931-012 Bridle Sheaves
192 6 N45422-007 Bridle Sheave Bearings
193 12 N&1991-003 Bridle Sheave Bearing Retainers
194 1 N61242-024 Boom Lubrication Manifold (Not Shown)
195 - - -
196 - - -
197 - - -
198 - - -
199 - - -
UPPERSTRUCTURE

200 1 NO98K1-137 Pedestal Weldment (Rev. -)
201 1 N96SK1-463 Grounding System (Not Shown)
202 1 N46397-062 Ballring
*203 1 N46499-001 Ballring To Upperstructure Bolt Kit
*204 1 N46499-002 Baliring To Pedestal Bolt Kit
205 1 N47021-027 Electric Swivel

* WARNING: 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 API Spec 2C.
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PARTS LIST (CONT’D)

ITEM QTY. NUMBER PART DESCRIPTION

UPPERSTRUCTURE {(CONT’D})

206 2 N46837-002 Seals
207 2 N46547-005 Outlet Box
208 1 N61584-001 Upperstructure Weldment, (Rev. M)
- 1 NG1585-001 Upperstructure Machining, (Rev. B}

- 1 N46500-001 Upperstructure/Gantry Bolt Kit

209 1 NB81596-001 Upperstructure/Gantry Pins

210 1 N61589-018 Upperstructure Walkways and Supports
211 1 N46578-005 Upperstructure Safety Gate

212 1 N98SK1-333 Crane Access Ladder

213 1 N60756-007 Boom High/Low Angle Kickout Assembly
214 1 N45401-001 Boom High Angle Kickout Valve

215 1 N45401-001 Boom Low Angle Kickout Valve

216 2 N45686-006 Swing Motors

217 2 N45955-001 Dynamic Brakes

218 2 N47103-01 Gearboxes

219 2 N61503-001 Pinion Gears

220 2 NB0265-004 Pinion Cap Plates

221 2 N61196-004 Pinion Guards

222 1 N45045-001-SA Relay Box

223 1 N46150-002 Relay w/Socket Base

224 1 N46830-003 Time Delay Relay

225 2 N46837-002 Seals
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PARTS LIST (CONT'D)
ITEM QTY. NUMBER PART DESCRIPTION
UPPERSTRUCTURE {CONT’'D)
226 1 N61627-004 Return Manifold
227 1 NB61627-005 Return Manifold
228 5 N80299-002 Dump Valves
229 6 N45674-011 Check Valves
230 3 N938SK1-058 Dump Valve Modification (Not Shown)
231 3 N46248-004 Go Switch
232 3 N46248-502 Pressure Seals
233 2 N48547-004 Outlet Boxes
234 1 N48547-005 Outlet Box
235 1 N61583-001 Gantry Weldrment {Rev. P)
236 1 N61606-001 Gantry Platform
237 1 N46579-001 Gantry Safety Gate (Not Shown)
238 1 N61608-001 Gantry Ladder
238 1 N61607-001 Gantry Ladder Supports
240 1 N61603-001 Gantry Sheave Pin
241 6 N45931-012 Gantry Sheaves
242 6 N45422-007 Gantry Sheave Bearings
243 12 N61991-003 Gantry Sheave Bearing Retainers
244 1 N30602-007 Gantry Open Wedge Socket
245 1 N30608-012 Gantry Rope Clamp (Not Shown)
246 1 N46238-003 Beacon Light
247 1 N46238-501 Beacon Light Bulb
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PARTS LIST (CONT’D)

ITEM QTY. NUMBER PART DESCRIPTION
UPPERSTRUCTURE (CONT’D)
248 1 N46547-003 Outlet Box
249 2 N60982-001 Boom Stops
250 2 N47008-001 Boom Stop Bumpers
251 2 N15969-001 Boom Stop Springs
252 2175ft. NO01863-014 Main Wire Rope
253 1 N46647-001 Main Wire Rope Anchor
254 1 N46760-001 Main Hoist
- 1 N80376-004 Main Hoist Check Vailve Poppet Modifications
255 1 N46419-006 Main Hoist Bolt Kit (Not Shown)
256 - | - -
257  628ft. NO0163-012 Auxiliary Wire Rope
258 1 N46647-003 Auxiliary Wire Rope Anchor
259 1 N46433-002 Auxiliary Hoist
- 1 N80376-004 Auxiliary Hoist Check Valve Poppet Modifications
260 1 N46419-001 Auxiliary Hoist Boit Kit (Not Shown)
261 7 840 ft. NO0O034-012 Boom Wire Rope
262 1 N46647-001 Boom Hoist Anchor
263 1 N46430-002 Boom Haoist
264 1 N46419-001 Boom Hoist Bolt Kit {Not Shown)
265 1 N45002-502 Boom Hoist Ratchet and Pawil
- 1 N47140-002 Boom Hoist Ratchet and Pawl Installation
266 1 N46865-003 Aftention Horn



340L.A-160 BILL OF MATERIALS

PARTS LIST {(CONT’D)

ITEM QTy. NUMBER PART DESCRIPTION
UPPERSTRUCTURE {CONT'D)
267 1 N46866-004 Modular
268 1 N46057-001 Mirror
269 1 N80196-003 Emergency Load Lowering Kit (Not Shown)
270 2 N46474-002 Junction Boxes
271 - - -
272 - - -
273 - - -
274 - - -
CAB

275 1 N80278-025 Cab Weldment (Rev. A)
276 2 N46621-001 Cab Sliding Windows

- 1 N80278-213 Cab Door Latch

- 1 NB80278-214 Cab Door Handle

- asreq'd NB0278-220 Cab Door Gasket

- 1 N46798-001 Cab Door Grab Handle

- 1 N98SK1-323 Cab Restraint

- 5 N46099-002 Cab Vibration Isolators
277 3 N45906-001 Manuat Windshield Wipers
278 1 N61117-023 Cab Tray
279 1 N47010-001 Swing Control Valve
280 1 N47010-001 Augxiliary Hoist Control Valve




3401.A-160 BILL OF MATERIALS

PARTS LIST (CONT'D)
ITEM QTY. NUMBER PART DESCRIPTION
CAB (CONT’D)
281 1 N47010-001 Main Hoist Control Valve
282 1 N47010-001 Boom Hoist Control Valve
283 1 N80344-144 Control Linkage Assembly
284 1 N80344-144 Swing Control Lever
285 1 N80344-144 Auxiliary Hoist Control Lever
286 1 N80344-144 Main Hoist Control Lever
287 1 N80344-144 Boom Hoist Control Lever
288 4 N45130-004 Control Lever Knobs
289 1 N4B8635-001 Seat
290 1 N46638-501 Seat Pedestal
291 1 N83SK1-047 Start Valve
292 1 N89SK1-403 Dynamic Swing Brake Actuator
293 1 N45813-002 Dynamic Swing Brake Actuator Reservoir
294 1 N45813-003 Dynamic Brake Cylinder
295 1 N45358-001 Foot Throttie Actuator
296 1 N45813-008 Foot Throttle Actuator Reservoir
297 1 N&1644-003 Swing Lock Assembly
298 1 NB61502-002 Swing Lock Handle
299 1 NB61498-002 Swing Lock Lever Arm
300 1 N61499-002 Swing Lock Pivot Pin
301 1 N61500 Swing Lock Bearing Rest
302 1 N61501 Swing Lock Bear Claw

303




340L.A-160 BILL OF MATERIALS

PARTS LIST (CONT’D)

PART DESCRIPTION

ITEM QTY. NUMBER
CAB (CONT’D})
304 1 N45727-037 Load Indicator System
305 1 N45727-037-1 Gauge
306 1 N45727-037-2 Load Cell
307 2 N45727-037-3 Hoses
308 1 N45727-037-4 Clevis
309 2 N45727-037-5 Disconnect Coupling (Female)
310 2 N45727-037-6 Disconnect Coupling (Male)
- 1 N45727-037-7 Hand Pump
- 1 N45727-037-8 Fluid
311 1 N935K1-083 Load Gauge Bracket
312 1 N45025-001 High Boom Angle Override Valve
313 1 N45025-502 High Boom Angle Override Valve Handle
314 1 N45025-501 High Boom Angle Override Valve Spring Kit
315 1 N45025-001 Low Boom Angle Override Valve
316 1 N45025-502 Low Boom Angle Override Valve Handle
317 1 N45025-501 Low Boom Angle Override Valve Spring Kit
318 1 N486018-300 Engine Kill Cable
319 1 N46018-300 Emergency Engine Kill Cable
320 1 N45025-001 Parking Brake Valve
321 1 N45025-502 Parking Brake Valve Handle
322 1 N45025-501 Parking Brake Valve Spring Kit
323 1 N45674-009 Check Valve




340LA-160 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTY. NUMBER PART DESCRIPTION
CAB {CONT’D)
324 1 N99SK1-141 Crane Name Plate (Not Shown)
325 1 N99SK3-058 Lifting Load Capacity Chart
326 1 N45376-001 Hand Signal Chart (Not Shown)
327 1 N61322-027 Gauge Panel #1
328 1 N46(17-004 Tachometer
329 1 N46748-012 Water Temperature Gauge
330 1 N46748-012 Hydraulic Oil Temperature Gauge
331 1 N45644-022 Boom Pressure Gauge
332 1 N45844-022 Main Pressure Gauge
333 1 N45844-022 Auxiliary Pressure Gauge
334 1 N&1322-026 Gauge Panel #2
335 1 N45844-021 Swing Pressure Gauge
336 1 N45844-022 Accumulator Pressure Gauge
337 1 N45844-014 Engine Qil Pressure Gauge
338 1 N45844-013 Return Pressure Gauge
339 1 N46782-003 Air Conditioner
340 1set N46782-503 Air Conditioner Mounting Bracket
341 1 N47045-003 Air Conditioner Thermostat w/Enclosure
342 1 N46868-015 Cab Light
343 1 N46868-515 Cab Light Bulb
344 1 N47045-003 Electrical Enclosure #1
345 1 N46540-002 Power Cn Pilot Light (Green)
346 1 N46540-001 Anti-Two Block Visual Alarm (Red)




3401.A-160 BILL OF MATERIALS

PARTS LIST (CONT’D)

ITEM QTY. NUMBER PART DESCRIPTION
CAB (CONT’D)
347 1 N46545-002 Anti-Two Block Audible Alarm
348 1 N46535-001 Enclosure Plug
349 1 N47045-003 Electrical Enclosure #2
350 1 N46536-001 Attention Horn Push-Button
351 1 N48537-001 Cab Light Switch
352 1 N46537-001 Floodlight Switch
3563 1 N46537-001 Beacon Light Switch
354 1 N45217-002 Junction Box
3565 1 N46726-004 Junction Box w/Circuit Breaker
356 2 N46837-002 Seals
357 - - -
358 - - -
359 - - -
360 - - -
361 - - -
382 - - -
POWER UNIT
363 1 N62100-002 Power Unit Weldment (Rev. -)
- 570 gal. N13764-032 Hydraulic Oil (Storage Capacity)
- 225 gal. NO0178-001 Fuel {Storage Capacity)
364 2 N45012-002 Cleanout Covers
365 2 N46178-012 Ball Valve




340LA-160 BILL OF MATERIALS

PARTS LIST (CONT’D)
ITEM QTY. NUMBER PART DESCRIPTION
POWER UNIT
366 1 N45125-001 Hydraulic Oil Fill’Vent
387 1 N45690-030 Hydraulic Oil Level Gauge
368 1 N45125-001 Fuel Fill’vVent
369 1 N45690-030 Fuel Level Gauge
370 5 N45020-148 Suction Strainers
371 1 N45020-124 Suction Strainer
372 2 NG0863-001 Return Filter Assemblies
373 2 N45460-003 Return Filters
374 4 N45460-503 Return Fiiter Elements
375 2 N45460-502 Return Filter Element Connectors
376 1 N61843-002  Hydraulic Start System Reservoir
377 1 N45746-003  Breather
378 1 N45775-003  Sight Plug
379 1 N46912-001 Accumulator
380 2 N83SK1-045 Accumulator Brackets
381 1 N45282-026 Engine Belt
382 1 N45697-015 Engine Oil Cocler
383 1 N47011-001 Funk Pump Gearbox
384 1 N46785-209 Hydraulic Pump #1
385 1 N46785-208 Hydraulic Pump #2
386 1 NB83SK1-043 High Pressure Filter
387 1 N46119-001 High Pressure Filter Element
388 1 N46897-001 Unloading Relief Valve



340LA-160 BILL OF MATERIALS

PARTS LIST (CONT’D)

ITEM QTY. NUMBER PART DESCRIPTION
POWER UNIT (CONT’D)
382 1 N45923-001 Tachometer Magnetic Pickup
380 1 N45683 Soft Engage Valve
391 1 N835K1-044 Hand Recharge Pump
302 1 N45844-026 Accumulator Pressure Gauge
303 1 N48094-002 Start Motor
394 1 N46823-002 Engine Driven Gear Pump
395 1 N45820-001 Water Temperature Valve
- 1 N45113-001 Orifice
396 1 N45848-003 Air Intake Shutdown Valve
397 1 N45414-009 Overspeed Valve
- 1 N45344-004 Right Angle Adaptor
398 1 N46101-019 Rain Cap
399 1 N61922-049 Exhaust Outlet Weldment
400 1 N45272-005 Spark Arrestor Silencer
401 1 N61921-113 Exhaust System Flex Piping Weldment
402 1 N47101-006 Engine
403 1 N47101-544 Radiator
404 1 N47101-502 Radiator Cap
405 1 N47101-555 Fuel Priming Pump
406 1 N47101-531 Secondary Fuel Filter
407 1 N47101-518 Fuel Pressure Gauge
408 1 N47101-556 Oil Filter
409 1 N47101-512 Air Cleaner Assembly
410 1 N47101-548 Air Cleaner Element




340LA-160 BILL OF MATERIALS

PARTS LIST (CONT’D)

ITEM QTy. NUMBER PART DESCRIPTION
POWER UNIT (CONT'D)

411 1 N47101-549 Air Cleaner Element
412 1 N46178-004 Ball Valve

413 - - -

414 - - -

415 - - -

416 - - -

THE FOLLOWING ITEMS ARE NOT SHOWN ON POWER UNIT GERERAL ARRANGEMENT

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

1

1

N47101-519 Instrument FPanel
N47101-627 Water Temperature Gauge
N47101-528 Qil Pressure Gauge
N47101-503 Radiator Fan Guard
N47101-529 Radiator Shroud
N47101-505 Engine Hood

N47101-506 Engine Side Panels
N47101-554 Transfer Pump
N47101-509 Primary Fuel Filter
N47101-520 Fan Pulley System
N47101-521 Belt Tensioner

N47101-557 Flywheel

N47101-558 Water Pump

N47101-524 Fan Blade

N47101-515 Engine Mounted Hourmeter
N47101-540 Upper Radiator Hose



ITEM

Qry.

340LA-160 BILLLL OF MATERIALS

NUMBER

PARTS LIST (CONT’D)

PART DESCRIPTION

POWER UNIT (CONT’D)

THE FOLLOWING ITEMS ARE NOT SHOWN ON POWER UNIT GERERAL ARRANGEMENT

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

1

1

as req'd.
as req'd.
as req'd,

as req'd.

N47101-525

N47101-516

NG61628-017

N61628-018

N46276-002

NO1SK1-343

NO75K1-413

NB61981-002

N45044-017

N45044-013

N46608-002

N46608-001

Lower Radiator Hose
Engine Fan Belt
Return Filter Piping
Return Filter Piping
Fuel Check Valve
Throttle Bracket
Amot Bracket

Amot Bracket

MISCELEANEOUS

Electrical MC Cable (12/3)
Electrical MC Cable (12/4)
Electrical MC Cable (2/0) Red

Electrical MC Cable (2/0) Black
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ELECTRICAL SCHEMATIC
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HYDRAULIC SYSTEM



SEE MAINTENANCE PRECAUTIONS PRIOR
( TO PERFORMING ANY WORK.

HYDRAULIC SYSTEM
—PART REPAIR OR REPLACEMENT-

Any repair of hydraulic paris, particularly pumps, motors, and cylinders, requiring compiete
discssembly 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 reocirs and adjustments os described in the manual should be
performed in the field.

As alwaoys, ihe prime consids

ration when working on the hydroulic system is to insure
that no contamination is in

iroduced inte the system. When replacing ¢ hydroulic paort,

the following bosic outline smould be used:
I. Remowve comogss 27l end install new port.
2. It any debris cre cresznt in the hoses or tubing, the lines should be
flushed clean with = suitable solvent and blown—dry befcre reconnecting.
& If the hydraulic pert = a pump or motor, hand—fill ports wiih clean
nycraulic oil { Frovicss lubrication for initicl siart—up

4. Reconnect all tubing ond hoses.

5. If debris from domccsd parts are in the system { such as moter which
has gone to piecss ), replace the return line filter elerment and check
the suction sirgirzrs

5. Check all mounting zzits, nuts, and/or pins.
/. Start prime mover ond ollow it to run ot fow idle ( 1,000 rpm ).
8. Opercie system ¢t 2231 ¢ few minutes ot zero pressure.

(9]

Operote repaired svsizm withoul o load on the hook, observing operating
pressure ond gen2rc. operational characteristics.

10, Operate system with ¢ load, observing operating pressures and general
operational charocteristics.

17, inspect the system f{or hydraulic leaks cnd correct any abnormglities.

- 1
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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 be used as recom-
mended. Warnings against the use of specific service methods that can damage equipment 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 1980
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 LIMITATION, ANY WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

Martin-Decker TOTCO (“Company”) warrants to Buyer (“Purchaser”) of new products manufactured or
supplied by the Company that such products are, at the time of delivery to the Purchaser, free of material and
workmanship defects, subject to the following exceptions:

A. Any product which has been repaired or altered in such a way, in the Company's judgement, as to affect
the product adversely, including any repairs, rebuilding, welding or heat treating outside of Company
authorized facility.

B. Any product which has, in the Company’s judgement, been subject to negligence, accident, or improper
storage.

C. Any product which has not been installed, operated and maintained in accordance with normal practice
and within the recommendations of the Company.

D. For all items of special order by Buyer which are not manufactured by Company, Buyer should submit
warranty claims directly to the manufacturer thereof.

The Company'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 to authorized Company service facility shall be
borne by Buyer. Costs of return transportation to Buyer of products accepted for repair or replacement by
Company under the warranty provisions of the Sales Agreement shall be borne by the Company. Company
may, at its sole option elect to refund the purchase price of the products, and Company shall have no further
obligation under the Sales Agreement.

The cost of labor for installing a repaired or replacement part shall be borne by Buyer. 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 components thereof.

The warranty periods for various products are:

A. Hydraulic, Mechanical, Electronic Equipment: one (1) year from date of installation or fifteen (15) months
from date of shipment from Company, whichever occurs first.

B. Al Elastomer Diaphragms: six (6) months from date of shipment from Company.

No deviations from the Company's standard warranty terms or period as stated herein will be honored uniess
agreed to in writing by an authorized Company representative prior to acceptance of the order.

EXCLUSIVITY OF REMEDY AND LIMITATION OF LIABILITY. THE REMEDIES PROVIDED FOR IN THIS
WARRANTY SHALL CONSTITUTE THE SOLE RECOURSE OF BUYER AGAINST COMPANY FOR
BREACH OF ANY OF COMPANY'S OBLIGATIONS UNDER THE SALES AGREEMENT WITH BUYER,
WHETHER THE CLAIM IS MADE IN TORT OR IN CONTRACT, INCLUDING CLAIMS BASED ON
WARRANTY, NEGLIGENCE, OR OTHERWISE.

IN NO EVENT SHALL COMPANY BE LIABLE FOR DIRECT, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, REGARDLESS OF THE FORM OF ACTION, WHETHER IN CONTRACT,
STRICT LIABILITY OR IN TORT (INCLUDING NEGLIGENCE), NOR FOR LOST PROFITS.

March 1980
M/D TOTCO



SC SERIES CRANE LOAD INDICATOR SYSTEM

TW517

1.00 INTRODUCTION

1.01 This manual provides instailation,
operation and maintenance instructions
for the SC Series Crane Load Indicator
Systems manufactured by MARTIN-DECKER,
Santa Ana, California. Included in this
manual is information concerning the effects
of various ecrane configuration and load weights
on an installed system, as well as important
safety information.

1.02 The SC Series Crane Load Indicator

System, when installed and operated in
accordance with the instructions herein, can
keep the operator informed when he is
approaching crane load limits or otherwise
exceeding the provisions of the load rating
chart.

1,03 SYSTEM DESCRIPTION

1.04 CRANE LOAD INDICATING SYSTEMS.
The systems are hydraulically operated,
require no external power source and are fully
assembled and loaded with MARTIN-DECKER
W15 fluid prior to shipment (Figure 1-1).
They are designed to operate within the ambient
temperature range of -20° and +120°F (-29° and
+48.9°C). Accuracy of the load indicator
system when shipped from the factory is +1/2
percent of full scale capacity.

1.05 The SC series systems are designed to
individual crane requirements. The
basic system consists of one sensater load cell

(usually installed in the crane's main fall
rigging) and indicator. One or two additional
subsystems may be added to accommodate load
indication requirements for an auxiliary fall
and/or a whip fall. Two fall systems are de-
signated SC28 while three fall systems are
designated SC38.

1.06 SYSTEM COMPONENTS. The system
consists of the following basic compo-
nents and attaching hardware:

a. Indicator

b. Sensater Load Cell (hereinafter
referred to as "load cell")

c. Hose
d. Tubing (optional)
e. Disconnect Coupling(s)

1.07 INDICATOR. The indicator for each

system has a scale calibrated in pounds,
tons or kilograms for load indication as
specified. Each indicator has a damper to
smooth indicator sensitivity and to adjust
indicator response time according to operator
preference. Also, included on each indicator
is a dial adjust gear, which rotates the dial to
make necessary tare adjustments,

* SEE NOTE ON PAGES 2 & 17
3/83

1.08 LOAD CELL. The load cell transmits

a no-lag, linear load indication signal to
the indicator by transforming the applied load
to a hydraulic signal. This is accomplished by
a Sensater diaphragm sensing element held in
place by the load cell housing. Refer to
Table 1-1 for typical load cell capacities.

1.09 HOSE. The hydraulic hose is used to
connect the indicator to the load cell.

It is double wire braid, rubber covered,

hydraulic hose and is supplied in lengths to

satisfy individual system requirements. Hose

lengths greater than 50 feet are coupled with

J103 collars or J900 series disconnects.

1.10 TUBING. Copper tubing is normally used

to supplement hydraulic hose for fixed
boom application where such boom lengths
exceed 100 feet. Its PVC covering makes it
resistant to chafing. For two and three cell
applications tubing bundles are used for rigidity
and transmission line protection.

1.11 J900-42 DISCONNECTS. The systems

with 8-1/2 and 12 inch indicators are
usually supplied with a J900-02 female half
disconnect installed on one end of the hose and
a J900-40 male half disconnect installed at the
indicator damping chamber to facilitate con-
nection. When mated, these components con-
stitute a J900-42 disconnect assembly. If
required, the J900-42 disconnect may also be
supplied with the 6 inch indicator.

1.12 ATTACHING AND SUPPORT HARDWARE.
The systems are furnished with all

necessary attaching and support hardware to

facilitate installation and maintenance:

a. Check Valve - Usually installed on
the damper and used to replenish or
reduce the hydraulic fluid in the system.
May be located elsewhere in system.

b. Indicator Bracket - Used for mount-
ing the indicator inside the cab.

¢. Hydraulic Fluid - Supplied in quart
(W15) and/or gallon (W16) containers
and is used, in conjunction with the
YA2 hand pump, in the event it becomes
necessary to charge the system in the
field,

d. YA2 Hand Pump - Used for field load-
ing the system with hydraulic fluid.
The YA2 hand pump connects to the
check valve usually located on the
indicator damper.

e. C71 Tie Straps - Used for fastening
the weight hose and tubing to the boom.,
Normally supplied on the order of one
for every 10 feet of hose and tubing,

f. J103 Collars and/or J900-22 Discon-
nects - Used for connecting lengths
of hose. They are supplied as required
or as specified by customer request.

Page 3
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SC SERIES CRANE LOAD INDICATOR SYSTEM

8-1/2 INCH
[ INDICATORS l

JUNCTION BLOCK
HYDRAULIC HOSE
< TUBING BUNDLE

TYPICAL SC38 SYSTEM
DISCONNECT (THREE FALLS)

8-1/2 INCH
INDICATORS

JUNCTION BLOCK
HYDRAULIC HOSE
:TUBING BUNDLE

Page 4

DISCONNECT

DISCONNECT TYPICAL SC28 SYSTEM
(TWO FALLS)
LOAD CELL
8-1/2 INCH ¢
INDICATOR

TYPICAL SC8 SYSTEM

HYDRAULIC HOSE —\

(SINGLE FALL)

Figure 1-1. Basic SC Systems
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SC SERIES CRANE LOAD INDICATOR SYSTEM

TW517

Table 1-1. Load Cell Capacities
LOAD CELL LOAD CELL PIN SIZE SYSTEM INDICATOR
CAPACITY PART NO. (INCHES) NO. SIZE (IN.)
5,000 TO E235-4A2 1-3/8 SC1 6
25, 000 E235-4B1
E235-4C2 1-1/2 scs8 8-1/2
E235-4D1
sC22 12
5,000 TO E235-5E2 1-1/2
30,000 LB E235-5F1
E235-5G2 1-5/8
E235-5H1
E235-582 1-3/4
E235-5K1
E235-5L2 2
E235-5M1
30,000 TO E288N-111 SC9 8-1/2
40,000 LB E288N-112 SC11 6
SC24 12
30,000 TO E288N-251 2-1/4
60,000 LB E288N-252 2-1/4
E288N-231 2-3/4
E288N-232 2-3/4
E288N-241 3-1/4
. E288N-242 3-1/4
60,000 TO E293N-111 2-3/4 sC13 6
100, 000 LB E293N-112 2-3/4 SC15 8-1/2
SC25 12
60,000 TO E293N-221 3-1/4
150,000 LB E293N-222 3-1/4
E293N-231 3-1/4
E293N-232 3-1/4
E293N-241 4-1/4
E293N-242 4-1/4

Page 5




TW517 SC SERIES CRANE LOAD INDICATOR SYSTEM

2.00 PRE-INSTALLATION

2.01 The pre-installation procedure consists

primarily of verification that the load in-
dicating system is the correct system for the
crane on which it is to be installed. Hems to
check:

2. Indicator dial calibrated in the units
of measurement (pounds, tons,
kilograms, etc) compatible with the
capacity of the crane as dictated by
its configuration.

b. Indicator dial marked with parts of
line to be used with crane configura-
tion. 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
Figure 2-1 for information on how to
count parts line.

c. Load cell capacity suitable for full
crane capacity (Table 1-1). To
determine load cell capacity use
either methods 1 or 2 following:

1. For even parts line dead ended
at boom or egquivalent, devide
system capacity by parts of line
to determine cell load.

Example: 100,000 Ib 3 6 parts line =
16,667 1b single line load.

2. For odd parts line with suspended
upper load biock and line dead
ended at lower block (hook).
Multiply capacity by ratio of parts
line at upper block over parts line
at hook,

Example: 100,000 b X 4 parts line at
upper block/5 parts line at
hook = 80,000 1b at upper block
hanger.

d. Load cell location on the boom requires
that the load cell be able to hang and
swing freely to get an accurate indica-
tion of weight being hoisted. Select
method of installing load cell (Figure
2-2 or 2-3) taking into account any
obstructions and crane configuration,

e. Load hose and tubing should be checked
for adequate length for routing from the
indicator location to the load cell,
including extensions to be used when
operating the crane with additional boom
sections. Also, to be checked are the
size and condition of all hose discon-
nects and collars to insure that when
mated they will not leak hydraulic fluid.
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2.02 SYSTEM INSTALLATION

2.03

CAUTION

Systems are shipped pre-charged. Do
not open system at any point except at
disconnects. Opening system at points
other than disconnects will cause loss

of system fluid, introduce air into system
and adversly affect operation.

LOAD CELL INSTALLATION. Install the
load cell at the dead end or cable end per

Figure 2-2 or 2-3.

2.04

CAUTION

To ensure proper load cell operation,
verify that the load cell hangs free and
completely CLEAR OF ALL OBSTRUC -
TIONS AT ALL BOOM OPERATION
ANGLES.

INDICATOR INSTALLATION. Select a
location for the indicator that provides a

convenient visual access to the operator, seated
at the controls in operating position. Installa-
tion may be either inside or outside the cab.

2,05

a. Locate indicator mounting bracket.
Figures 2-4 and 2-5 give overall
dimensions for indicator brackets for
6, 8-1/2 and 12 inch indicators.

b. After locating bracket refer to Figure 2-
4 or 2-5 for bracket mounting hole layout.
Drill four 5/16-inch diameter mounting
holes for bracket.

c. Install bracket on back of indicator.

d. Install indicator/bracket using screws
and washers supplied with indicator.

HYDRAULIC HOSE AND TUBING
INSTALLATION.

CAUTION

During hydraulic hose and tubing layout
installation allow for sufficient slack in
the hose to avoid pulling hose taut during
crane operation. Excessive tension
could cause connector failure.

a. Select layout to best protect hose and
tubing from chafing or other damage
during crane operation and route
hydraulic hose and tubing from load
cell to indicator. Allow sufficient
slack to prevent hydraulic hose from
being pulled taut.
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SC SERIES CRANE LOAD INDICATOR SYSTEM

TW517

CAUTION

H disconnects are being used for
connections exercise care during
mating to preclude damaging the

O ring in the female half of the
connector. A damaged O ring could
result in hydraulic fluid leaking
during operation.

b. Connect J900 series disconnects, in
accordance with the following pro-

cedures:

¥ the O ring becomes damaged
during mating replace it per
paragraph 4. 03,

1. Carefully align male and female
coupling halves before mating.

2. Push the two halves together
firmly.

3. Thread nut onto male half of
coupling and tighten,

c. Use C71 straps to securely fasten
hydraulic hose and tubing to boom to
prevent chafing, cutting, crushing or
other damage during crane operation.

If system contains tubing and jun-

ction blocks, ensure that junction

blocks are firmly secured to boom
and/or other support structure.

POST-INSTALLATION CHECKOUT

After system installation (paragraph 2. 02)

check to ensure that it is operating

properly.
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a. Exercise the system thru several
cycles; hoist a known weight of at
least 25 percent of full capacity
approximately one foot off the ground,
then lower to remove weight from the
rigging. Repeat several times to flex
the diaphragm in the load cell.

b. On completion of step a, remove
weight from hoist. Turn tare
adjust knob (knurled knob on back
of indicator) to rotate dial to zero.

c. Hoist boom thru all angles of opera-
tion. Check load cell to ensure it is
hanging free of all encumbrances.
Modify installation if required to
achieve load cell freedom of move-
ment.

d. Lower boom, check all fittings and
connections for leaks, Tighten as
necessary to preserve integrity of
the weight indicator system.

e. Check all mounting hardware for
secure installation.

2.08 SYSTEM OPERATION

2.09 The load indicating system is automatic
in operation once the tare and damping
adjustments have been made.

. WARNING

Before proceeding with the pre-
operation adjustments the following
rules must be observed to avoid
damage to equipment or serious
injury to personnel.

a. Parts line shown on the indicator dial
corresponds with the load rating chart
located in the crane cab.

2.10 LOAD POINTER ZERO SET (TARE)
ADJUSTMENT. Due to the hydrostatic

head (the effect of fluid pressure within the

load cell), tare setting should be made each

time boom angle or load radius is changed prior

to hoisting. The load pointer tare adjustment is

made with the system installed and hoisting block

and rigging in operating position.

a. Position the hook at the radius {(boom at
the angle) at which the lift will be made,

b. Turn the dial zero adjust knob (knurled
knob on back of indicator case) to rotate
dial for tare setting of pointer.

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.

c. Apply any load less than the safe
pick value but not less than
25 percent of safe pick.

d. Remove load.

e. Turn dial tare adjust knob to rotate
dial for tare setting of pointer.

2.11 POINTER DAMPING ADJUSTMENT.

The damper is located on the top or
bottom of the indicator case and has a tee
handle in one end.

a. If pointer is too sensitive, push
damper tee handle in and turn clock-
wise to slow pointer action.

b. If pointer is sluggish, turn tee handle
counterclowise to increase pointer
sensitivity.

2.12 SYSTEM ACCURACY

2.13 The operating accuracy of the MARTIN-

DECKER load indicator system is such
that the indicated load does not differ from
the actual hook load by more than +1-1/2
percent of the load indicator system capacity.
For example, assume the crane has been
equipped with a load indicator system having
a maximum capacity of 100, 000 pounds.
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SC SERIES CRANE LOAD INDICATOR SYSTEM

Then:

a. When lifting an actual load of 80, 000
pounds, the indicated load will be
within the range of 78, 500 pounds and
81, 500 pounds, or :+1-1/2 percent of
the maximum load indicator system
capacity of 100, 000 pounds.

b. When lifting an actual load of 50, 000
pounds the indicated load will be
within the range of 48, 500 pounds
and 51, 500 pounds, or +1-1/2 percent
of the maximum load indicator system
capacity of 100, 000 pounds.

c. When lifting an actual load of 20,000
pounds, the indicated load will be
within the range of 18, 500 pounds and
21, 500 pounds, or :+1-1/2 percent of
the maximum load indicator system
capacity of 100, 000 pounds.

2.14 DETERMINING ACTUAL HOOK LOAD,

Factors affecting accuracy of a dead end
load cell application include the number of lines
reeved between the boom point sheaves and the
hook block, the boom length and boom angle,
While hoisting, the friction of the sheaves
causes the crane weight indicator to indicate
that a load is lighter than it actually is. This
friction can range from 1/4 to 1-1/2 percent
for each sheave in wire rope service and also
causes the indicator to read high during lower-
ing operations. To get an accurate indication
of load weight, take the average of the indica-
tion obtained during hoisting and lowering
operations. For example:

a. Crane rigged with 4 parts line, load
indication system capacity is
80, 000 pounds.

b. Load to be lifted is 65, 000 pounds.
c. Load cell at dead end.

d. Sheave friction equals 3/4 percent
per sheave.

2.15 When load is raised the load indicator

reads 63,000 pounds, when load is
lowered the load indicator reads 67,000 pounds.
Mean, or average, value of the two readings is
65, 000 pounds.

2.16 Raising and lowering the boom will cause

the indicator to show an increase, then a
decrease in the indicated weight. This apparent
discrepancy is caused by hydrostatic pressure
and may be ignored once the weight of the load
has been determined. 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
back 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 (paragraph 2. 20).

2.17 COMPUTING PERCENT OF ERROR. To
compute the percent of error, use the
following formula:

Page 8

Error (percent difference) =

Actual Load minus Indicated Load X 100

Load Indicator Sysiem Maximum Capacity

2.18 SYSTEM WEIGHT TEST

2.19 To ensure accuracy of the crane load
indicator system installed on the crane,

a weight of load test should be performed at

6 month intervals, and as specified below:

a. Initial test at system installation.
b. Subsequent test at crane certification.

A sample load test data worksheet is provided in
Figure 2-6 and the weight test procedure is
contained in paragraph 2. 20.

2.20 WEIGHT TEST. (See Figure 2-6)

a. Assemble necessary equipment to
perform test:

(1) Test weights, on the order 15, 35
and 75 percent of total system
capacity. Known weights must be
accurate to +1 percent.

(2) Rigging required to hoist test
weights. If weight of rigging is
to be included in test, its weight
must also be known to +1 percent.

Steps b thru e provide the average
reading of raising and lowering the
test load (paragraph 2.15).

b. Hoist the test weights and write the
indicator reading while hoisting, in
the space provided on the worksheet.

c. Lower the test weights and write the
indicator reading while lowering, in
the space provided on the worksheet.

d. Add the readings obtained in steps b
and c. Enter answer on worksheet.

e. Divide the sum obtained in step d by
2 to get average. Enter answer on
worksheet.

Repeat steps b thru e for 2nd, 3rd and 4th
hoists.

f. Compute PERCENT OF ERROR on
worksheet for each test weight used
in the test. Refer to paragraph 2. 18
for the formula used on the worksheet,

g. If the computations of step { are with-
in tolerance sign the worksheet. If
they are not within tolerance, perform
maintenance per Section 3. 00 and
repeat test.
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SC SERIES CRANE LOAD INDICATOR SYSTEM TW517

HOW TO COUNT PARTS OF LINE WHEN SHEAVES ARE LOCATED
IN BOOM POINT AND TRAVELING LOAD BLOCK.

Oh \ (
/ /

2 PARTS 4 PARTS 6 PARTS

MARTIN-DECKER LOAD CELL IS INSTALLED @ DEAD END.

HOW TO COUNT PARTS OF LINE WHEN UPPER BLOCK IS SUSPENDED

AND WITH TRAVELING LOAD BLOCK.
\N /)
.

*3 PARTS *x4 PARTS *5 PARTS **5 PARTS *7 PARTS

* MARTIN-DECKER LOAD CELL IS INSTALLED ABOVE UPPER BLOCK.

** MARTIN-DECKER LOAD CELL IS INSTALLED BELOW UPPER BLOCK
@ DEAD END.

Figure 2-1. Counting Parts of Line
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Typical Load Cell Installations

Figure 2-2.
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SC SERIES CRANE LOAD INDICATOR SYSTEM TW517

LOAD CELL @ DEAD LOAD CELL @ DEAD END | LOAD CELL SUSPENDED
END INSIDE BOOM. ON UNDER SIDE BY LINK OR PENDANT
WHEN DEAD END LOCATED|

OF BOOM.
ON TOP OF BOOM.

2\
2

LOAD CELL SUSPENDED | LOAD CELL @ DEAD LOAD CELL @ DEAD END
END ON UNDER lELﬁ
SIDE OF BLOCK.
BOOM.
LOAD CELLS @ DEAD E
UNDBR SIDB AND IN SIDE OF BOOM LOAD CELL @ DEAD END
S FALE) IN BOOM BUTT.

Figure 2-3. Typical Load Cell installations

3/80 Page 11



TW517

SC SERIES CRANE LOAD INDICATOR SYSTEM

Page 12

f—— 6-3/4 7-9/16

(171mm) , (192mm)

I—‘ > 3

9-3/4
(248mm)

--3-1/8-
(79mm)
o 5-5/8 ——edi 6-1/4

(143mm) (159mm)
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2 ] ! 1
(51mm) . \7 'T-
* 1
3/8 —-I
(6mm) —] 2-1/4 fu—

(57mm)
f—4-1/2 —

{114mm)

Figure 2-4, Overall Dimensions for 6 Inch Indicator

and Bracket Installation
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SC SERIES CRANE LOAD INDICATOR SYSTEM TW517
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/- BRACKET
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—] 3-1/8 |j=o—o —e| 3-1/8 fo—
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(21mm) r(14mm)
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(32mm) (111mm)
BRACKET
Figure 2-5. Overall Dimensions for 8-1/2 and 12 Inch
Indicator and Bracket Installation
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TW517 SC SERIES CRANE LOAD INDICATOR SYSTEM

OWNER DATE
CRANE MFR. MODEL SERIAL
DEVICE MFR. MARTIN-DECKER | MODEL SERIAL
SANTA ANA, CALIF. SYSTEM CAPACITY

CRANE CONFIGURATION AT TIME OF TEST

LOCATION OF LOAD SENSOR

TEST LOAD DATA: PERCENT OF TOTAL SYSTEM CAPACITY (APPROXIMATE).
WEIGHT OF TEST LOAD TO INCLUDE ALL RIGGING (ACCURATE TO 1%).

15% 35% 75%
1st HOIST 2nd HOIST | 3rd HOIST | 4th HOIST
15% 35% 75% 35%
HOIST (INDICATOR READING)
DOWNHAUL (IND READING)
SUM OF TWO READINGS
DIVIDED BY 2
PERCENT OF ERROR COMP UTATIONS
1st HOIST
ACTUAL MINUS | INDICATED| DIVIDED| SYSTEM ERROR *
LOAD LOAD BY CAPACITY (% DIFFERENCE)
- -+ X 100
2nd HOIST
ACTUAL | pmus |INDICATED, pIVIDED| SYSTEM ERROR *
LOAD LOAD BY CAPACITY (% DIFFERENCE)
- - X 100
3rd HOIST
ACTUAL | MINUS | INDICATED| DIVIDED| SYSTEM ERROR *
LOAD LOAD BY CAPACITY (% DIFFERENCE)
- - X 100
4th HOIST (REPEATABILITY PROOF TEST): 4th HOIST COMPUTATION SHOULD EQUAL
2nd HOIST COMPUTATION +1%; 2nd HOIST: 4thHOIST:

CONDITION OF LOAD INDICATING DEVICE:

INSPECTOR ORGANIZATION DATE

* A plus error denotes an indicated load greater than actual load. A minus error denotes
an indicated load less than actual load.
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Figure 2-6. Sample Load Data Test Worksheet

3/80



SC SERIES CRANE LOAD INDICATOR SYSTEM
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3.00 MAINTENANCE

3.01 GENERAL. The systems described in

this manual require no maintenance.
However, general operating practices should
include:

a. Cleaning indicator glass on an ""as
necessary’ basis. This can be
accomplished using any commercially
available glass cleaning solution and
a clean, soft, lint-free cloth.

b. Visual inspection of the system prior

3.02 The maintenance/repair procedures

contained in this section and Section 4,00
are the only procedures that should be per-
formed in the field. In situations involving a
faulty component which cannot be removed and
replaced, the faulty component should be
returned to MARTIN-DECKER, Santa Ana,
California, or authorized service facility for
repair and recalibration.

3.03 TROUBLESHOOTING
3.04 I, during operation, indication of system

to use, paying particular attention to
the integrity of fittings and connections
(no leakage) and that the load cell is

free of any obstructions.

Should any

leakage and/or other malfunction be
observed, refer to paragraph 3. 03.

TABLE 3-1.

malfunction is observed (no load indica-
tion and/or sluggish, erratic or erroneous
indication), refer to Table 3-1 for tabulation of
probable causes and their corrective actions.

MALFUNCTION ISOLATION

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

No Indication on
Indicator

Damper closed

Open damper
(para 2-13)

Leaking disconnect
assembly (in-line

Replace O ring in
female half of disconnect

or at indicator) (para 4-4)
Loose and leaking Tighten hose
hose connection connection

Obstruction in hose
or tubing

Replace {para 2-7) or
clean hose or tubing

Load Indication

Improper zero (tare)

Adjust zero-set (tare)

Too High setting (para 2-12)
System charge overload Reduce (bleed) system
hydraulic charge (para 4-7)
Load Indications Improper zero (tare) setting Adjust zero-set{tare)(para 2-12)
Too Low

Insufficient system charge

Charge system(para4-8)

Erratic or Sluggish Load
Indications

Incorrect damper setting

Correct damper setting
(para 2-13)

Insufficient system charge

Charge system (para 4-6)

3/80
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SC SERIES CRANE LOAD INDICATOR SYSTEM

4.00 SYSTEM REPAIR

4.01 System repair is limited to removing a

faulty component and replacing it with
one in serviceable condition. This section of
the manual covers repairs that may be readily
performed in the field and does not include
detailed disassembly/assembly procedures of
the indicator and load cell. Field repairs
consist of charging or bleeding the hydraulic
system, removing and replacing the indicator,
load cell and hydraulic hose,

4.02 COMPONENT REPAIR

4.03 DISCONNECT O RING REPLACEMENT,
If the O ring in the female half of the

disconnect becomes damaged during mating,

or other cause, it must be replaced to

preserve the integrity of the system

(Figure 4-1).

a. Remove damaged O ring from female
half of disconnect.

b. Thoroughly clean O ring groove.

c. Lubricate (using silicon lubricant, or
equivalent) and install new O ring
(Part No. B651-114),

d. Disconnect is ready to be returned to
service. When reconnecting discon-
nect halves, refer to paragraph 2, 05
step b, to preclude damaging O ring.

4.04 CHARGING AND BLEEDING SYSTEM

4.05 HYDRAULIC FLUID ADDITION. The

system must be kept full of hydraulic
fluid at all times to accurately indicate hoisted
weight. A quick check for adequate fluid in
system is the gap between the load cell load
plate and retainer ring. (Refer to Figure 4-2
for gap location and size).

a. Remove all weight from load cell.

b. Ensure that weight hose is free of
kinks and sharp bends,

c¢. Remove cap from F350-1 check valve
on indicator damper.

d. Close damper.

e. Attach YA2 hand pump to check valve.
Do not tighten.
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4.06

f. Fill hand pump reservoir with W15/
W16 hydraulic fluid.

Keep hand pump reservoir at least
half full at all times to avoid in-
troduction of air into system.

g. Operate hand pump plunger slowly to
bleed air from pump at check valve.

h. When air bubbles cease (step g),
tighten hand pump to check valve
connection.

i. Raise load cell to a position slightly
higher than indicator.

j. Loosen load cell plug (Figure 4-2).

k. Pump fluid into system and bleed at
load cell plug until air bubbles cease
to appear.

1. Tighten load cell plug.

m. Pump enough fluid into system to
achieve gap in load cell (Figure 4-2).

n. Disengage hand pump from check valve.

o. Replace and tighten check valve cap.

p. Adjust damper as necessary (paragraph
2.11).

HYDRAULIC FLUID REDUCTION.
Occasionally it may be necessary to

reduce the quantity of hydraulic fiuid in
the system to achieve accuracy.

a. Remove all weight from load cell.

Use rags or a container to trap
escaping fluid,

b. Using a 5/8-inch wrench, loosen
F350-1 check valve on indicator
damper until fluid begins to escape
from fitting.

c. Check load cell for proper gap
(See Figure 4-2).

d. When load cell gap is correct,
securely tighten F350-1 check valve.
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SC SERIES CRANE LOAD INDICATOR SYSTEM TW517

NOTE: On or about 1 April 1981, J800-40 and J900-02 Series Disconnects were discontinued.
All new assemblies now include J10900A~20 and J10900A-02 Series Disconnects. If in
doubt order J996, J10900A-20 and J10900A-02 Series to ensure compatiability.

O RING

O RING

Figure 4-1. O Ring Replacement

I LOAD PLATE
[

J

LOAD CELL GAP
.62%.12

M\* (16mm x 3mm)
1O gl\< — RETAINER RING
\

PLUG

e - ——

Figure 4-2. Load Cell Gap and Plug
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Maintenance Manual - S-100 Revolving Unit

Ex-Code: Eexd IIB T4 IP56
25A 600V

Equipped With:  (6) Cond 25 Amp Plus (5) Cond 10 Amp Silver Plated Rings

Applied Hydraulics P.O. Number: 40328




Maintenance Manuad 5-100

MAINTENANCE MANUAL S-100.

1. GENERAL DESCRIPTION:

The Collector Column is a NEMKO approved EExd IIB T4 wnit. It means that the

Collector Column satisfy the demands 1o be used in Zoge 1 area, where explosive gas
can oceur,

Brief description of the EExd IIB T4 code. S
If an explosive gas oceur in the same room as the Collector Column, we can expect the
same gas is present inside the enclosure of the Collector Column. There is all reason ta
believe that eventual sparks from the brushes will ignite the gas inside the Collector
Column. The following explosion inside the Collector Column will not ignite the

outside room, because all gaps between flanges, bearings, etc. are constructed flame
proof.

The Collector Column is tested with pressurised gas inside the Column and ignited.
Dwing ignition of the explosive gas in the Column the surrounding room is also filled

with gas, which must not be ignited under the test This is an absolute criteria for the
NEMEKO approval. : :

2._INSTALLATION OF COLLECTOR CQLUMN,

NOTE!
rnanual.

The body of Collector Column is provided with a installation flange against platform
side.

Also consult NEMKO test report and certification letter in additien to" this

The part of the Collector Column which is rotating with the crane have a torque arm to
carry the torque to rotate the slip ring unit,

Normal torque to rotate the Collector Column is nesr zero (only friction from rings/
brushes and internal ball bearing).

INPORTANT: There must be some flexibility between the stationary and
rotating part of the Collector Column, becaunse soma

misalignment may occur
during the mounting in the crane.




Maintenanze Manual £.100

The provided in/out cables and EExd cable gland are a part of EExd sealing, and must
0ot be removed or replaced (Not applicable for the supplier ju this case).

The Collector Column is equipped with an identification plate which gives the

NEMKO classification. .
THIS IDENTIFICATION PLATE IS NOT TO BE REMOVED OR COVERED.

3. GENERAY. DEMANDS CONCERNING MAINTENANCE:

The enclosure ability 1o Tesist an internal explosion. is tested and approved by _ ST
NEMKO.

NEMKO demands the utmost carefulness during dis- and jeassembling. The
flameproof joints must not under any circumstances be damaged.

Ex authorised personnel must be used for maintenance work on this unit. All replaced
part must be identical to the original supplied parts,

4. MAINTENANCE ROUTINES:

a) Daily inspection:

This inspection includes visual control of surface corrosion, mechanical
damage, the state of cable enuies and temperature,

b) Periodic inspection, recommended each vear,

NOTE! Any disassembling and reassembling of the Collector Column
chamber not exzcuted by the manufacturer, excludes the manufacrurer for any
funhe{ responsibility. The frequency of this maintenance is dependent upon the

intensity of wse. Periodic inspection demands disassembling of the Exd-
enclosure.
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The periodic inspection should cover;

L General condition inside the Collector Column.
IL Brush wear.

III.  Slip ring wear,

IV, Cable shoes and screws secured.

V. Surface on all insulation. (Must be clean and dry),

VI.  The shape of the flange joints. Theses flanges shall be treated

with grease (not painted). Scratches in the flame proof joints are
not accepted,

VI Internal vacuum-cleaning.

5. DISASSEMBLING:

Uncovering the main slip rine unit in the Exd chamber:

Disconnect all power,

Remove the 3 pes. M8 screws and lift of the EExd enclosure.
Rings/brushes are now free for inspection.

NOTE!
Use great care tg
flameproof joints,

Wipe the enclosure flanges clean and regrease the flanges before assermnbling,

prevent marks/scratches in the flanges, because these are a part of the
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AIR CONDITIONER INSTALLATION |
INSTRUCTIONS MANUAL



SCIENTIFIC
SYSTEMS

. CORPORATION
A Member of Marduk Holding Corp,

9020 So. Choctaw Drive - Baton Rouge LA 70815 .

. Ph (225) 926-6950 -

- FAX (225) 926-6'97'3_

Certificate of Conformance

Explosion Proof Air Conditioning and Refrigeration Equipment

~ This is to certify that to the best of our kﬁowiédge and belief equipment
manufactured for and shipped to:

Applied Hydraulics

under customer Purchase QOrder Number 40609 and Scientific Systems
Job Number __ 4699 conforms to the requirements of the United States of America
National Electric Code Class _| Group _C/D__, Division _2__ for equipment to be
operated in hazardous areas. Where equipment has been modified such modification
voids UL or other ratings granted prior to approval, ‘

SERIAL NO. JGES 04459

MODEL NO. WACX-0503-RC

John S. Forrester, Ph.D., 4
General Manager Attested this 9 day of November, 1998

_____ Excellence in Products and Services for Industry
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e CORPORATION
A Member of Marduk Holding Corp.

9020 So. Choctaw Drive -Baton Rouge LA 70815 Ph (225) 926-6950 - FAX (225) 926-6973-

SafetyCool AIR CONDITIONER
INSTALLATION INSTRUCTIONS

ELECTRICAL REQUIREMENTS

IMPORTANT: Before beginning the actual installation of the air condi-
tioner, check local electrical codes and the information below.

The air conditioning unit must be connected to.a power supply with the
gsame A.C. voltage and hertz as marked on the data plate located on the
outside on the cabinet. Only alternating current ({Ah.C.) can be used. '

CIRCUIT PROTECTION - If the air conditioner is connected to a circuit
protected by a fuse, use a "TIME-DELAY" fuse due to momentary high
current demand when the air conditioner 1s started.

Refer to the electrical data plate located on the outside of the cabinet
to determine the correct fuse or circuit breaker amperage.

These instructions are for the 5600 BTUH SafetyCool air conditioners.
The following table lists the cabinet size. :

MCDEL NO. CABINET SIZE *

WACK-0503 14-0/0" High x 19-3/4" Wide x 21-3/8" Deep
INSTALLATION
STEP 1. Remove decorative plastic front and accessory pack to a safe

area away from unit.

STEP 2. Some Models have a shipping bolt fastened through the bottom
of the base pan. Place the unit on its left gide and remove
the bolt if one is there.

STEP 3. Grasp the handpulls and while an assistant holds the cabinet
stationary, pull the chassis out of the cabinet. As you slide
the unit out, notice a foam gasket between the chasgsis and the
cabinet. Save this gasket and reinstall per step 12.

_ Excellence in Products and Services for Industry




STEP 4. WALL PREPARATION: The maximum wall thickness permissible

without special construction is 6-1/4". THE CONDENSER-ATR-

INTAKE LOUVERS MUST NOT BE BLOCKED BY EXTENDING INSIDE THE
WALL AREA. (See Figure A, page 2.)

FIGURE A.

TAIM ANQUND TIE CADIMET WITH A SUITADLE
WOOD MOULDING AND FINISH TO SUIT, caULK
ALL AROUND CARTHNET ON QUTSINE 10 MsUNE
A WEATHER TIQHT SEAL.

FRONT EDQE OF LOUVENS
MUST AT WAYS NE CUITRILGE
Or EXTENION WALL SUNFACE.

CABDINET FRONT l‘ . A

17 THICK Luueenw

=20 144 SLOPE BowH -

- FOSITION AND SECURE
IHSIUE WALL L CARINET DOWNWAILD.
B SLOPE OUTSIDE Fon

EXTEMION WALL— r""' DAAINAGE.

7/0" SLOTTED HEAD
SCNEWS (3 EA. 51DE)
NAILS MAY BE USED IF DESINED.

SPECIAL INSTRUCTIONS FOR EXTRA THICK WALLS: For installation

in walls exceeding the maximum said thickness the following
construction may apply. {See Figure B.)

FIGURE B.

T,
i

e TTRATHLURE BRI N

7. T LU EIg 0 A
NAKE LQyveiey

EXTIA THICIK WALL CONSTNUGTION




STEP 5. CHECKING WIRING AND PLUMBING: Check all wiring and plumbing
inside and outside of wall toc be sure none will be broken
where hole is to be cut.

STEP 6. HOLE CONSTRUCTION: Depending upon size of unit to be in-
stalled, layout hole dimensions per chart below. Cut and frame
in hole to finished dimensions. Use 2" x 4" material for
framing and follow the suggested typical installations (See
Figure C, Page 4).

NOTE: IF THE WALL CONSTRUCTION IS TYPICAL FRAME OR 2" X 4n
STUDDING WITH BRICK OR STONE VENEERS, LOCATE THE HOLE NEXT TO
ONE OF THE STUDS. FOR MASONRY, CONCRETE OR CINDER BLOCK WALLS,
LOCATE HOLE FOR CONVENIENCE.

FINISHED CUT-0OUT

DIMENSION
HEIGHT 14-3/4n
WIDTH 206-0/0"

T ———— e e
“TNOTE: THESE'DIMENSIONS ARE FOR FINISHED
* o F e CUTEOUT SIZE | T

STEP 7. Slide the cabinet into the hole far enough to allow the sill

c¢hannel to contact the inside wall surface. (See Figure D,
page 4.)

STEP 8. Drill three (3) 5/32" dia. pilot holes through holes in gill-
channel and install three (3) #12A x 2" long screws.

STEP 9. Attach the (optional} outside support frame (See Engineering
Data Sheet).

NOTE: MOLLY, TOGGLE, OR EXPANSION ANCHOR BOLTS MAY BE USED AS AN
ALTERNATE FASTENER FOR SECURING THE SILL-PLATE IN THE WALL AND
THE SUPPORT FRAME TO THE OUTSIDE WALL (NOT FURNISHED WITH UNILT
BUT AVAILABLE AT LOCAL HARDWARE STORE) .




FIGURE C.

FIGURE D.
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STEP 10. If desired, trim around the cabinet on the room sgide with a
suitable frame molding furnished by the installer {See Figure
A, page 2).

STEP 1l1. INSTALL CHASSIS: Lift chassis by the base pan and slide into
cabinet full depth. : :

STEP 12.  Reinsgtall CHASSIS SEAIL GASKET, CAREFULLY 'STUFF! gagket
between chassia and cabinet starting at either bottom corner
and go up the side, acrosg top and down opposite side. It is
IMPORTANT that this gasket be properly installed asg it
prevents air leakage around chassis.

STEP 13. INSTALL DECORATIVE FRONT: Hold the decorative front as shown
in Figure E. Insert the twa tabs into the slote in the top of
the cabinet and lower the bottom of the .decorative front to
the bottom of the cabinet. (Allow the power cord to extend
from the unit through one of the openings in the bottom of
the decorative front.) Attach the front to the cabinet with
two #8 x 1/2" Phillips Head screws.

N :

STEP 14. Be sure filter is in place. After front frame aggsembly is in
place, replace the intake grille by inserting tabs into front
frame assembly and snap intake grille closed.

FIGURE E.
QRAY FOAM
GASKET

CHASSIG SEAL

GASKET “\
¢
.

\~scnew 8 x 1/2" PIHLLIPS HEAD \—FLEXIBLE CURTAIN
2 NEQUINED {1 EACH SIDE)

INSTALL A SUITABLE BLOGK OF woon on

HARDWARE INCLUDED FOR INSTALLATION DOWEL PIN ADOVE THE WINDOW SASN TO
*10 - Mo. B x 7/8" Slotted Head Screws PIIEVENT ACCIDENTAL OPENING. INSTALL
0 - No. 8 x 30" Slottad | ood Scrows GNAY FOAM GASKET AS SHOWN - °

2 -No. 8 x 112" Phillips Head Scrows
1 - Window Seal Gaskal

" M1U Serewes raqulied tor thru-lhn-wall Iestallntion, Only t required tor Snsh Windows,
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Complete and return the Warranty Registration Card today so we can
activate your warranty and keep you advised on new equipment or any
safety related updates.

You are now ready to operate! If any additional information or assis-
tance is needed, call TOLL FREE (800) 654-3857.

SafetyCool
WINDOW or THRU-the-WALL, AIR CONDITIONER
MASTER PARTS LIST
MODEL NO. WACX-0503
DATE 06/05/97
*k DESIGNATES RECOMMENDED SPARE DPART
REF __J PART NAME DECRIPTION QTY/UNIT
01 CO&TROL BOX ASSEMBLY SSC, WACX—0745bOﬁ65 1l ea.
cic * THERMOSTAT SS5C, WACX-26004 1l ea.
01D * ROTARY SWITCH 55C, WACX-48B050 1 ea.
C1E OPERATOR S8C, WACX-XPOS 1l ea.
O1F NAME TAG §5C, WACX-074500010 1 ea.
13 WINDOW UNIT 58C, WACX-SQO05H10 1 ea.
14 COMPRESSOR (MODIFIED} 55C, WACX-61562510 1l ea.
15 FAN MOTOR (MODIFIED} 55C, WACX-61071457 1 ea.
16 FRONT GRILLE 8S8C, WACX-61637702 1 ea.
17 UNIT SHELL (MODIFIED) 88C, WACX-51623000 1 ea.
18 CONDENSER COIL 88C, WACX-61600336 1 ea.
19 EVAPORATOR COIL 58C, WACX-61500244 1l ea.
20 ** MOTOR CAPACITOR SSC, WACX-61580301 1l ea.
21 FAN BLADE S55C, WACX-61634000 1 ea.
22 BLOWER WHEEI, 55C, WACX-60610604 1l ea.




Troubleshooting Guide

This equipment conforms to ANSI,
Electrical Code Class I

NFEA 70,
Group C/D Division 2 . No other

READ BEFORE ATTEMPTING TO SERVICE

Article 500 of the National

claims are made or implied. Person or persons placing this equipment
into service assume full and total responsibility that the equipment
and the installation meet the safety requirements for the hazardous

area.

The service or replacement of motors and/or any electrlcal or mechani-

cal components must be made by quallfled pergonnel,

without any

modification of the existing wiring; parts used must meet the above
_code requlrements

PROBLEM

POSSIBLE CAUSE

Compressor does
not run.

Low Voltage

TO CORRECT

Check for voltage at com-
pressor.Units will operate at 10%
voltage variance.

Thermostat not set cold encugh
or inoperative

Set thermostat to coldest position,

Test thermostat and replace if
inoperative.

Compressor hums but cuts off on
compressor overload.

Hard start compressor. Direct test
compressor. If compressor starts,
add opticnal hard start kit.

Open or shorted compressor
windings.

Check for continuity and
resistance.

Open capacitor.

Test capacitor and replace if
inoperative.

Incperative system switch.

Test for continuity in all
pesiticons. Replace 1if inoperative.

Broken, loose or incorrect

wiring.

Refer to wiring diagram to check
w1r1ng




PROBLEM

Fan motor does not
run.

PROBLEM

POSSIBLE CAUSE

TO CORRECT

Inoperative system switch.

Test switch and replace if
inoperative.

Broken, loose or incorrect
wiring.

Refer to wiring diagram to check
wiring.

Open capacitor.

Test capacitor and replace if
inoperative.

Fan speed switch open.

Test switch and replace if
inoperative.

POSSIBLE CAUSE

Inoperative fan motor.

Deces not cool, or
cools only
slightly.

E

hermostat open or inoperative.

Test fan motor and replace if
inoperativé (be sure internal
overload has had time to reset.)

TO CORRECT

Set to coldest position. Test
thermostat and replace if
necessary.

Dirty filter.

Clean with warm soapy water and air
dry.

Dirty or plugged condenser or
evaporator coil.

Use cold water stream or air to
clearn.
DO NOT USE STEAM OR HOT WATER.

Poor air circulation in area
being cooled.

Adjust air louvers, Use high fan
speed.

Fresh air or exhaust air door
open on applicable models.

Close doors. Instruck customer on
use of this feature.

Low capacity - undercharge.

Check for leak and make repair.

Compressér not pumping
properly.

Check amperage draw against
nameplate. If not conclusive, make
pressure test.

correckt.

Hot Gas bypass valve
inoperative or not adjusted

blocked.

Adjust valve to mainktain a 55#
suction pressure with evaporator




POSSIBLE CAUSE TO CORRECT

Fuse blown or circuit tripped. Replace fuse, reset breaker. If
repeats, check fuse or breaker
size. Check for shorts in unit
wiring and compcnents.

Unit does not run. | Power cord not plugged in.

System switch in "OFF" Set switch correctly.
positicon.

Inoperative system switch. Test for continuity in each switch
position.

Loose or disconnected wiring at | Check wiring and connections.
switch or other components. Reconnect per wiring diagram.

PROBLEM - - POSSIBLE CAUSE TO CORRECT

Dirty filter. Clean with warm scapy water and air
dry.

Restricted air flow. Check for dirty or obstructed coil
- clean as required.

Evaporator coil
(” d freezes up. Inoperative thermostat. Test for shorted thermostat or

stuck contacts.

Short of refrigerant. De-ice coil and check for leak.

Inoperative fan motor. ‘| Test fan motor and replace if
incperative,

Partially restricted capillary. | De-ice coil. Check temperature
differential across coil. Touch
test coil return bends for same
temperature. Test for low running
current.




POSSIBLE CAUSE

PROBLEM

TO CORRECT

Compressor runs

continually. Dces

not cycle off.

PROBELEM

1
Thermostat does
not turn unit off.

PROBLEM

Excessive heat load.

Unit undersized. Test cooling
performance of unit. Replace with
larger unit.

Restriction in line.

Check for partially iced coil.
Check temperature split across
coil.

Low refrigerant charge.

Check for leak and make repair.
Recharge with proper amcunt of
refrigerant.

Thermostat contacts stuck.

POSSIBLE CAUSE

Thermostat set at ccldesgt
point.

Check coperation of thermostat.

Replace if contacts remain closed.

TO CORRECT

Turn thermostat to higher
temperature setting to see if unit
cycles off.

Thermostat contacts stuck.

POSSIBLE CAUSE

Compressor
attempts to start,
or runs for short
periods only.
Cycles on
overload.

Compressor attempts to start
before system pressures are
equalized.

Check operation of thermostat.
Replace if contacts remain closed.

TO CORRECT

Allow 2 minimum of 2 minutes for
pressure to equalize before
attempting to restart.

Low or fluctuating voltage.

Check voltage with unit operating.
Air conditioner should be on
separate circuit for proper vocltage
and fused separate.

Shorted ofr incorrect capacitor.

Check by substituting a known good
capaciteor of correct rating.

Restricted or low air flow
through condenser coil.

Check for proper fan speed or
blocked condenser.

Compressor running abnormally
hot .

Checked for kinked discharge line
or restricted condenser. Check

amperage.




PROBLEM

POSSIBLE CAUSE

TO CORRECT

Thermostat does
not turn unit on.

PROBLEM

Noisy operation.

PROBL.EM

Water leaks into
room.

Loss of charge in the
thermostat bulb.

Place jumper across thermostat
terminals to check if unit
operates. If unit operates replace
thermostat.

Lose or broken parts in

thermostat.

POSSIBLE CAUSE

Check as above.

TO CORRECT

Poorly installed unit.

Refer to installation Instructions
for proper installation.

Fan blade striking chassis.

Reposition - adjust motor mount.-

Compressor vibrating.

Check that compressor grommets have
not deteriorated. Check that
compresscr mounting parts are not
missing.-

Improperly mounted or loose

cabinet parts.

POSSIBLE CAUSE

Evaporator drain pan
overflowing.

Check assembly and parts for
looseness rubbing and rattling.

TO CORRECT

Clean cbstructed drain trough.

Condensation forming on base
pan,

Evaporateor drain pan broken or
cracked. Reseal or replace.

Poor installation resulting in
rain entering the room.

Check installation instructions.
Reseal as reguired.

Condensation on discharge

grilles. -

11

Dirty evaporator cocil - clean. Very

high humidity level. ;
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MATERIAL CERTIFICATES




Material Traceability Log

CRANE WO. NO.: (059803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N99§K1-137
WELDMENT S/N: 098292-01
DESCRIPTION: Pedestal Weldment
MODEL: 340LA-160 > 7
CHECKED BY: _» "'

DATE: r T A P i =3 ?'é .
Material Description Heat Number
Plate, A-36, fine grain w/ charpy, 17 (Item # 1) D7149
Plate, A-36, fine grain w/ charpy, 17 (ltem # 3) 7456440
Plate, A-36, fine grain w/ charpy, 1”7 (ltem # 4) 394081
Flange, forged, A-694, 90”0D x 76”ID x 3"W Y5369
Plate, A-36, 3/8” 2E5060
Angle, A-36, V" x 37 x 3” 992294
Plate, A-36, fine grain w/ charpy, 2” 393497

Plate, A-36, fine grain w/ charpy, 2" Y67605
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LABORATORES, IO, '
Matatiurgical Chemistry and Testing Labaratory

2204 BROADWAY (71
PO, BOX 262265
HOUSTON, TEXAS T7207-2265
PHONE: {713) 644.7501
FAX: {713) B44-1400

October 30, 1998 page 1 of 1

American Alloy Steel, Inc.

- ATTN: Q. A, Department ' :
P. 0. Box 40469 P, 0. No, 38778
Houston TX 77240 . Report No, 98-2927

IDENTIFICATION: 1" x 6" x 7", PLT #8015456, WT- #07149, SL #13
MATERTAL : AP1~2H-50, Mfg. Lukens

REFERENCE: /0 155593

DROPWEIGHT TEST

Type of Specimen Ener Temperature | -Results
P=3 ‘ 2 Lbs. -30°F No Break

P=3 ' 250 Ft/Lbs. - ~30°F _ No Break

ionan-'lerﬁ?éfh '
Mechanical Testing Supervisor

tp/R1155

Our letters and reports ara for the axglusive use of the cliont 1o whom they sre addiessea. Our reporta apply only m‘1hs setual
sample tested and are not necesaarlly indicstiva of the propartlea of gther idantical or similsr materials,
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ULTRASONIC INSPECTED

if
s

HEAT TREATMENT !\HORM&E 1 Z,EI}

NOTES:

z| Y'_CERTIFY THE ABOVE RESUI!.TS ARE CORRECT AS

E AND CONTAINED WITHIN QOMPANY RECORDS.

AUTHOFIEZED SIGNATURE
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) GLOBAL X-RAY & TESTING CORPORATION

Post Office Box 1536
Morgan City, Louisiana 70381

JOEL MOREAU, President
Residence: 504-446-6861

DALY NDE WORK REPORT
TERMS AND ABBREVIATIONS
LC - LOW GROWN OU - OUTSIDE UNDERCUT
LP - LACK OF PENETRATION P - POROSITY
" NF - NON FUSION 51 - SLAG INCLUSIONS
NW - NARROW WELD SL - SLAG LINES

BT - BURN THROUGH

BTA - BURN THROUGH AREA
C - CRACK

U - INTERNAL UNDERCUT

Bus: 504-631-2426
Fax: 504-631-0093

Coniractor

A€

Customer Jj(:) EP( N #{/ }\-'ff‘? L4 ./l;‘C S/Vj; .

Lacation of Job A[:’?u £

. Date CK" i 7“\

Address -
Y P T 1
Job No. wo, Tt AFE : Other /f s A
Job Spavilications (’\;‘!;L/Miifn/ / /f i f_wu‘%’ﬁ nE O EAE PEDE T
WELD . HECOMMENDA‘FIONS wELD . L COMMENDATIONS
Ho. SIzE ‘; QchcEgTT REMARKS MO size ‘; ngggg BEMARKS

Llise- ] k! 41

2 |0 i i a2
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a1 7 ~ 44

5 45

6 /5 2. A 46
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s | | - 48
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14 _ 54
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e 56

17 57

18 58

(9 59
0] 60

21 61

2 62

23 63
24 64

25 65
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27 67
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29 69

30 70

3l 71

12 72 B
33 73

34 74

35 75

36 76

37 77
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39 79

40 80
Check Type Inspection: K
X-Ray .. Ulrasenic Otheé’-‘{(ﬂ&zgg Customer Representatlvaf;vf;

Magnetic Parlicle Dye Penetrant

No. of Welds Checked: __ <~ Technician: '.,: 75 C. r;»ﬁ

Linear Ft. F||mé?.0r‘f ({7} N ?}ype ; )"7 Assistant__{_« fﬁ@f/‘i o _
Hours Worked: R g Assistant: 4 //
Stand -By Time: Travel Time: Mileage.___ Unil No. o

Sub5|stence (check if applicabie)




Post Dffice Box 1536

GLOBAL X'RAY &' TESTING CORPORATION Morgan City, Louisiang 70383
JOEL MOREAU, Presideat Bug: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093
L3 WWVORK REPLORY
; TERMS AND ABBREVIATIONS . ) O 6 g 5
BY-—BURN THROUGH LC:LOW CROWN o OU—0OUTSIDE UNDERCUT ; ) i
e, S ATER Nr—nowtosien Si—SLAG INCLUSIONS #0 fejs 'f/('\
IU—INTERNAL UNDERCUT : NW—NARROW WEL.D SL~~SLAG LINES i
CLIENT !@2?9 /(“cﬂ iﬁ%’aﬂm;//c
CONTRACTOR ;{;}/f}"’" JOB LOCATION
JOB NG, .~ : CLIENT'S REPRE%NTATNE(,
UT TECH. *"”f i {fj’t‘?’x,éﬂw? . REMARKS _gin eufzf,Mra -
e R e T | e e
VT o T banial | B )@fmg o /rfuw g ezt |51
2 r; 4 i - 52
3 b ane : O_o..élﬂm,é?:ﬂ f 53
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: B 55
6 56
7 57
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o | fpanboy Bini Gloalm ol rung A lrpg]so
10" P 7 w0
H Lsol _ettdrip  pasl ol f 61
12| 4 62
13 EXTE 63
14 64
15 ' 65
16 66
17 67
18 68
18 89
20 10
21 71
22 72
23 73
24 74
25 75 B
26 76
27 77
28 78
29 79
30 80
31
32 EQUIPMENT
33 KRAUT KRAMER g2 S+ % e ™ i ™
84 TRANSDUGER (M H 2)_af 5
35 T ANGLE USED \7;7'2&'/44‘}7 7 /g,ea»--ﬁ’t/
23 ‘ ‘ _ ' REFERENCE STANDARD _- S 2 f?{?ﬂﬁz :
P T 7. 5;3«‘5‘ Lowel B 7464
39 GaTi b eot Fee I cp iamamion
40 db Gain L Sweep Delay
Al Zero Delay E) Reterence Lavel
12 SUBSISTANCES
js AUTO TRANSPORTATION MILES
4; WATER TRAVEL TIME HRS.
4| LAND TRAVEL TIME HRS.
47 . WORK TIME HRS.
48 STANDBY TIME HRS. ¢
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50 - della prnling




Post Office Box 1536

'GLOBAL X-RAY & TESTING CORPORATION Morgan City, Louisiana 70381
JOEE MOREAU, President Bus: 504-631-2426

Residence: 504-446-6461 Fax: 504-631-0093

MT WORK REPORT Report No. M
1615
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MT TECH. //daé /M 4 REMARKS o277 72 ,v.;;«;*’--z
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£} REACE CONDITION
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3 .
EQUIPMENT
34 . e T gy (T
35 ) MAKE/Z/ ’/é@" MODEL %t?ﬂd SIN__ o L0
36 NTRA
ot 3 -
17 PROD SPACING. Es %a‘“ 77 CONTINUOUST")
18 Acri”’%i( ) HALFWAVE( )  FULL WAVE( )
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44 CALIBRATION DATE:
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Material Traceability Log

CRANE WO. NO.:
CUSTOMER:
WEELEDMENT PART NO.:
WELDMENT S/N:
DESCRIPTION:

MODEL:
CHECKED BY:
DATE:

059803

BROWN & ROOT/ PEMEX

N61584-001]

98279-01

Upperstructure Weldment

Material Description Heat Number
Plate, A-36, fine grain w/ charpy, 37 D7677
Plate, A-36, fine grain w/ charpy, 2” (Item #°s 2, 3) Mo66254
Plate, A-36, fine grain w/ charpy, 2”7 (Item#’s 4, 5, 6,7) M65937
Plate, A-36, fine grain w/ charpy, 2” (ltem # 8) 393497
Plate, A-30, fine grain w/ charpy, 1”7 394081
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Post Office Box 15386

GLOBAL X'RAY & TESTING CORPORATION Morgan City, Lovisiana 70381
JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-346-6861 Fax: 504-631-0093
LI WWORKK REPORT i
TERMS AND ABBREVIATIONS f} {:}‘j ’?%
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Post Office Box 1336
Morgan City, Louisiana 70381

Bus: 504-631-2426
Fax: 504-631-0093

% LA Lk e .‘{ .
GLOBAL X-RAY & TESTING CORPORATION

JOEL MOREAU, Presldent
Residence: 504-446-6861
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Material Traceability Log

CRANE WO. NO.: (59803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N61583-001
WELDMENT S/N:  98279-02
DESCRIPTION: Gantry Weldment

MODEL: 340LA-160
CHECKED BY: e A
DATE: 2.2 FF

Material Description Heat Number
Plate, A-30, fine grain w/ charpy, 1”7 394081
Plate, A-36, fine grain w/ charpy, 2” (Item # 2) M65937
Plate, A-36, fine grain w/ charpy, 2”  (ltem # 5) M66254
Plate, A-36, fine grain w/ charpy, 2”  (Item # 17) 393497
Pipe, A-106 Gr b, 20” sch 80 B67635
Tube, square, A-500 , 8”7 x 8" x 14”7 X62764
Plate, A-36, fine grain w/ charpy, 34” M66075
Plate, A-36, fine grain w/ charpy, 4" Y67605
Bar, flat, A-36, 3/8” x 114" 371-0505
Pipe, A-106 Gr b, 3” sch 40 A44433
Tube, rectangular, A-500, 5/8” x 14” x 10” Y68084
Tube, square, A-500, 10” x 10” x 14” D61603
Plate, A-36, 4” M66395
976768

Bar, flat, A-36, 14" x 67
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COPPERWELD Customer Order No.

- D ION 10-051774
Bl sooHuNimo nh] smomus‘tlmtl VIS ‘ Copperweld Order No. 204100
?EL. 205-5%212- 0% Invoice No. 729239
TEST REPORT
Date  06/056/98

Customer: ' Specification:

MARMON KEYSTONE CORPORATION .

2505 FIRST AVENUE SOUTH 8 IN, 8Q, 1/2

TEST REPORTS DEPT, 30 Ft

IRONDALE, AL 35210 ASTM AS500 GRB 93

PART # 8.8.
CHEMICAL ANALYSIS, %
HEAT NO. C Mn P s SI AL
X62764 ~{.20] .79 |.009 [.008 | .01 [.032
MECHANICAL PROPERTIES
HEAT NO. LAB NO. YIELD STRENGTH | TENSILE STRENGTH | ELONGATION | HARDNESS (}\
PSI PSI % Rb
X62764 CB0OG803"7 60200 73400 31 81 E:.
ol
i

YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES g%
Other Tests J §

MELTED & MANUFACTURED IN THE U.S.A. (D) AN

PAUL]J AN'H{ONY METALL

Copperweld certifies that the material purchased on this order mests

all chemical and physical requirements in accordance with the latest )

applicable ASTM standards, @
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BILL TO: MARMON-TARRANT

BMT BCL # 50042813

10.00 X 14.00 RECT.

BULL MOGSE
CERTIFICATION OF TESTS

TUBE - ELKHART FACILITY

SHIP TO: MARMGON KEYSTONE - IRONDALE
0 NON-EQUALIZED FREIGHT
105 GCODRIDGE DRIVE
TARRANT AL 35217000
000000000000
SHTIP VIA: BOYD BROTHERS

.625 NOM 30 MO# 790477-001
254MM X 256MM 15.88 MM 2. 14M PO# 10M518901
A500-93 GR-B MILL TEST REPORTS PN# 1014WM
YLD psi TEN psi ELN%

c MN P AL 5T YLD N/mm2 TEN N/mm2’  EBELN%
HEAT#/CASTH : Y68085 58940 73128 38%
.07C 0.790 .09 .041 .018 406 504 2B
HEATH#/CASTH: Y68084 62280 77446 315%
.070 0.770 .00% .040 .016 429 534 - 35

Q. C. REV"

g 57|

THIS WELDED STEEL TURING IS MANUFACTURED IN THE UNITED STATES OF AMERICA AND
HAS BEEN PRODUCED IN ACCORDANCE WITH THE STATED SPECIFICATION. LADLE
CHEMISTRIES ARE REPORTED FROM DOCUMENTS PROVIDED BY THE SUPPLYING STEEL MITL.
ANY PHYSICAL AND MECHANICAL TESTING RESULTS SHOWN ON THIS CERTIFICATION ARE
CORRECT AS CONTAINED IN THE RECORDS OF THE COMPANY.

<“PROVED BY DALE DONAT

CUSTOMER COPY Certform: DC-1

Quality Control Department Date 9/15/98
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Post Office Box- 1536
GLOBAL X-RAY & TESTING CORPORATION . Morgan City, Louisiana 70381
JOEL MOREAU, President . Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No, M
1678
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GLIENT é?gf.gg/fmj [‘é:{ﬁ@ ﬂ/cs  DATE /A / 77

CONTRACTOR_ /7). JOB LOGATION _Hgranzsr, Lo j}e =
JOBNO. oo oiia R GLIENT REPHESENTATNE,;#«“-’{/ﬁ» ,
o’ -7 o o v v -~
MT TECH. L,ijj, / P 7 R A REMARKS __+#44 M?‘}ﬂyﬂ ARy 2}
WELD WALL RECOMMENDATIONS WELD WALL REGOMMENDATICNS
NO. THICKNESS v |AGCEPT NO. THICKNESS [ 7 [ACCEPT B
|- % |REJECT REMARKS L x _|REJECT REMARKS
007 |27 Ew»jﬁ«w 0 all | s
2 4.4 [ / 52
1ot on. o nsdben/ s 53
4 P ;/’( " 54
5 Ladl s)okels. g dooalind, 55
6 ! 55
7 57
8 58
9 . o 41 32
W |00 8 |7 pacliibert of al¥ | &
11 14 Ay o 7, 4 61
12 o tlh. | om  sdopllied Aot Hosens | 6
13 ) > < 1 &
i lor7i Aol il e 7 64
13 ) o a 65
16| Sl r donlddl (T i diets 66
17 - &7
18 8
19 69
20 70
21 71
2 72
23 7
24 74
25 75
26 76
27 77
28 78
29 79
30 80
s 4FACE CONDITION )
ii GOOD (V1 FAIR( ) PAINTED( ) WELD ("""
: EQUIPMENT .
22 MAKE &Q@ MODEL 4 « 300 s £6 5.5
36 CONTRACTS
37 PROD SPACING & CONTINUOUS ( 4
13 ACE_) DC( ) HALFWAVE( ) FULLWAVE( )
10 amPs___ 4
40 . MEDIA
41 7C-BLAGK WET ( &5~ BA-DRY{ } WHITE HIGHLITER { 4.
" GALIBRATION
10# WEIGHT LIFT UXAND. GHECK { S
44 CALIBRATION DATE: ( ?;’?s‘/zt"// 5 ,EH ¢
45
. AJ ITERIA
s rd "l 3. o
" 2as DE7 Se e 7 T RO g et ¢
49 . 7y
30 TOTAL TIME HRS, (/ /




Material Traceability Log

CRANE WO.NO.: (59803

CUSTOMER: BROWN & ROOT/ PEMEX

WELDMENT PART NO.: N61586-001

WELDMENT S/N:  98279-04

DESCRIPTION: Boom Base Weldment

MODEL:
CHECKED BY:
DATE:

340LA-160

Material Description Heat Number
Tube, square, A-500 Grb, 47 x 147 ZT1528
Pipe, A-106 Gr b, 1%” sch 40 271743
Tube, rect.,, A-500 Grb, 47" x 6" x 47 A9N(292
Plate, A-36, fine grain w/ charpy, 14" Y67605
Plate, A-36, fine grain w/ charpy, 2” M65937
Angle, A-36, /W x 2" x2” 3823818
Angle, A-36, 4" x 57 x 3” 980659
821005720

Plate, A-36, 47
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B H =R .0. BOX 9
«AUTT Sldles P Ube ISO 9002 ;c?s:raas;é,'rems:'wn
) .. ‘go = , CERT[FIED (713) 342-5401
~__"Vision Metals | B00-221-5584 ',
1DER, NUMBER CUSTOMER ORDER NUMBER] DATE OFC [ CoM T » Diwi | NETSLS| GRSLs ACCOUNT NUMBER us PAGE
098084 99-16370 06/08/99| 21| 00 161 20| 01 O00471003PDR BP PAW 1°
; PIPE DISTRIBUTORS INC 3 PIPE DISTRIBUTORS, INC SN L
; P 0 BOX 23237 ,', GRAND CALLIOU & INDL BLVD. TR L
INV z
j' "HOUSTON T 77028 ; HOUMA LA 70360
WTING .
:OL CUST TRK - TR W/SHPT : _
RATEE -7 N i AT TREATUERT 0T
’ER" SPEC ROUND HOT FINISH PER SPEC WK 6-18-~99
SRECIFICATION _CMST, CESCAIPTION ~PHOHISE
;EAMLESS AJTM/ASME A/SA 106 B 97 HF CARBON PIPE D6£/18/99
ECIAL INSTRUCTIONS:
'LAIN ENDS - UVC COAT
\CCEPTABLE PER NACE MRO 175~-98 TABLE &
‘ERTIFIED TO DIN 50049 3.18 :
ERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES W/ALL OVERAGES
IM 21 MIN LENGTHS :
EM QUANTITY o.n. 10 WALL LENGTH WT/FT WEIGHT
1 3,120 |1.900 145 RAND 17 2.718 8,480 Complete
AVG 24 148 Pcs.
1-1/2% SCH ug 3,524
SHIPPING NOTE: HPD.TRUCK-ONE [PER DAY- NO RECEIVING AFTER 2PM.
HEAT NO. c Mn P ] Si Ni Cr Mo Cu P REMARKS
271743 .19 .83 .005 | .011 .23 .07 .04 .02 .18 Vv .002
.19 .83 L0051 .011 4 .23 .07 .04 .01 17 v .002
LATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 Psi OK OK .
{EAT NO, ULT. STR. PS! YIELD P8I ELONG 2" | HARDNESS | MEAT NO. ULT. STR, PS| YIELD PS! ELONG 2 HARDNESS
271743 77620 50900 51.0
 CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED

YHE ORDERED SPELIFICATION

O HT TH! HECORD CF THE COMPANY,

AND THAT THIS TEST

SWORN TQ AND SUBSCRIBED BEFORE ME THIS

“~DAVE HUBENAK

NFORMATIO LT AS CONTAL
Frne L Lo
s A TECHNICAL ANALYST

19

DAY OF

EFFECTIVE &/1/98

NOTARY PUBLIC
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s, TDH 5270 |

SETHLEHEM® STEEL CORPORATION . . .
SUANS HARBOR DIVISION  _ REPOAT OF TESTS ANDFANAEYSES . . z
SHIPMENT NO. ] - DATE SHIFPFED CAN ON VEHICLE NO, ,:I‘fH 8 ao 5 7
80I-13538 o B 708 CR-ESTL=20W=SF SoE—geEITY PLGE :
o e K |
a a
3 & i
SIZE AND QUANTITY ELONG. |
o[ e o v NS THICKNESS YHTHOR G4, LN WEIGHT oy TGy . "
N INCHES | INCHES INCHES | POUNDS| PSI | PST | IN| "7
WUAL LT STEEL " MECTED 5 MaNuUFasCT U S A,
ATES ST 59327
MFST |- HﬁsgL?gkL SERIALS LIFT MAX 10 TON UNLDG
CO% 1|-45440 GH 845-1484 ‘
1T142 1 9 238 32398 | 41100 71200 2 | 28
<n55>ﬁqgf,33refsﬁ7° > é - “ -
"—""——‘_'-_-_-“—-w
82 2 \ 240 130685 | 4080 L
oS Ty 4| s 18288 47388 7 | &
(M55)MAST REFS: !
PLATES |~ lasT 6938, ASME SA3s 1995 .
BTN, 8, 36730, ASME SAZS
MEST |- %IFT MAX 1j@ TON UNLDG OMH~SI.ING !
CO% §|-45450 GH B4S5-{494 |
BOIUSHO9D 3/1412 480 189 | 59100 71400/ B | i5 *
(M55IMAST RERRS ed,s3 129 |
Us175¢ 2 3/14t20 480 6126 | 44500 74400/ 8 | i7
(M55)MEST REREC{TZ 458 41z “ ‘
J—CRIENCH TEMPERATURE T--TEMFER TEMPERATURE Nu=NOAMALITE TEMPERATURE
T EHARPY MPART .
oS g I 8 w0 | INCHESTw s jun) 1o el T S; T ﬂii
m__L~_L_;HEBWTQQEFW§%§ETI e
CUSTOMER NAME Vi) ; J |
CUSTOMEE{ PO # C"L((J 95/
THY L1L 1\
HT & 31, CBQ\IUOB'?QOI ‘
Ybr p-oﬁ&pg__'_qcf-’\/’o{ﬁq'{ /D (-Pi57 .
HEAT CHEMICAL ANALYSIS ) u;f',l
NUMHER ¢ Mn e 3 - cu M & Mo v n Al 3 b H S
BO§T14279 211 .90!.009{.014 .153.009 .0 .01l.c059.004 L0603
831588948 -3¢ 1:65|:833 :849 -434-897 Ot -81|:883:884 1003
B03U40926 .14 .70/ .025] 0414 504,247 .01 .03 00%.00% S003
803UL1 7564 .14] (72| 090! (008 [533.609 [61| -0al.00%5. 002 TO04
RESLTS CONTAIVED . AEGORDS. SameAen By Lo AMEGT CO0Y OF AGTUAL
NTAL il Al AN T A L EH E 1IN F
G SR 2 ATENCD e BT A oA mch ey e vy ssanunce R . HARTMANN ven LD

QUENT THIRD PARTY TEST AEPONTS, iF ARCLIRED.

-
[y




e ! ! . i

Post Office Box 1536 :

. GLOBAL X-RAY & TESTING CORPORATION Mg ot Eoaana 70381

P .JOEL MOREAU, President . Bus: 504.631-2426
Residence: 304-446-6861 Fax: 504-631-8093

MT WORK REPORT Report No M

35791 E
Y554 |

iridis s DATE P AP -P

GLIENT

! - .
. CONTRACTOR JCB LOGATION W
JOB NO. GLIENT REPRESENTATIVE 5 7. L
MIT TECH. REMARKS 27 &, 7”:%7;
¢ WELD WALL RECOMMENDATIONS WELD WAL RECOMMENDATIONS %
i NO. THICKNESS ™7 [aRCERT NO. THICKNESS [~ 7 TACCEPT
L : x |meJECT REMARKS ¥ _|BEJFCT REMARKS
i
' __Lzﬁp % v s %‘-F 51
H 3 s /" N 52 H
| Kaoed  LKlasie o Sl | s ‘
4 . A . * 54
5 Y4 55| ~
6 1 56
7 57
8 58
9 59 I
i0 60
11 61
12 - 62
13 63 o
14 64
13 65
16 86
i7 87
18 68 !
19 69 :
20 70 :
, 21 7 1
2 72 :
23 73
24 74 %
23 75 ‘
26 76
27 77
28 78
29 79
30 80
E =L ACE CONDITION !
ii GOOD EAIR( ) PAINTED( ) WELD f)m" |
24 EQUIPMENT :
38 MAKE 1%,_{ MODEL, 1 SN2 30 ﬁ o ‘
36 SONTRACTS ]
37 PROD SPACING____ S 71 s~ " CoNTNUOUSTT
: 1% ACET""DC{ } HALFWAVE{ ) FULLWAVE( ) I
i 19 AMPS___ g “mg i
; s
3 40 EDIA
? 41 7C-BLACK WET Wﬁr ) WHITE HIGHLITERefyorna. 1
Az CALIBRATION
43 10# WEIGHT LIFT( )  FLUX IND, CHECK { )
:‘5‘ CALIBRATION DATE:
EPTANCE CRITERIA
. e T
/(/ —— rd | ——
48
P L0
; 30 TOTAL TIME HRS. j




Material Traceability Log

CRANE WO. NO.: 059803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N61587-040
WELDMENT $/N:  08279-05
DESCRIPTION: Boom Insert Mid # 1 oz
MODEL: 340LA-160 _ '
CHECKED BY: Z

DATE: o .é;,;;

Material Description Heat Number
Pipe, A-106 Gr. b, 114”7 sch 40 271743
Plate, A-36, fine grain w/ charpy, '2” Y67605
Plate, A-36, fine grain w/ charpy, 27 M65937
Plate, A-36, fine grain w/ charpy, 1”7 393285
| Tube, square, A-500 Gr. b, 4" x4” x %" (Right Side) U60638
Tube, square, A-500 Gr. b, 4” x4” x %" (Left Top) 60626
Tube, square, A-500 Gr. b, 4" x4” x 4" (Left Bottom) C67371




_“ Uil bIaIeS U be IS0 9002 ;gégr?gafé, TEXAS 77471
| - CERTIFIED (713) 342-5401
Vision Metals 800-221-5984
\DER NUMBER CUSTOMER ORDER NUMBER| DATE OFC COM DIWI | NETSLS | GRSLS ACCOLNT NUMBER us PAGE
098084 99-16370 06/08/99 | 21| oo 161 20| 01 | OOU471003PDR BP |PAV 1
) ; PIPE DISTRIBUTORS INC 3 PIPE DISTRIBUTORS, INC SN L
F O BOX 23237 ’ ; GRAND CALLIOU & INDL BLVD. TR L
INV z
"HOUSTON TR 77028 g HOUMA LA 70360
WTING l
0L CUST TRK - TR W/SHPT
ANALYSIS SHAP‘E PRCODUCT FC HEAT TREATMENT REQUESTED
'ER SPEC ROUND HOT FINISH PER SPEC WK 6-18-99
SPECIFICATICN CHMET DESCRIPTION PRCMISE
JEAMLESS A3JTM/ASME A/SA 106 B 974 HF CARBON PIPE 06/18/99
ZCIAL INSTRUCTIONS:
'LAIN ENDS - UVC COAT
\CCEPTABLE PER NACE MRO 175-98 TABLE 5
'ERTIFIED TO DIN 50049 3.1B
ERMISSIBLE QVERAGES ACCEPTABLE BUT CONTACT SALES W/ALL OVERAGES
IM 2t* MIN LENGTHS .
£M QUANTITY 0.D. .0, WALL LENGTH WT/FT WEIGHT
1 3,120" {1.900 .145 [RAND 17! 2.718 8,480 | Complete
AVG 2u¢ 148 Pes.
1-1/21 SCH ud 3,524"
SHIPPING NQTE: HPD.TRUCK-ONE {PER DAY- NO RECEIVING AFTER 2PM.
HEAT NQ. c Mn P s Si Ni Cr Mo Cu Py RAEMARKS
271743 .19 1.83 |.,0051.011 (.23 |.07 |.0&4 {.02 |.18 v .002
.19 | .83 [.005|.011 (.23 |.07 |.04 [.oL |.17 vV .002
FLATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 Psi OK OK
HEAT NO. ULT, §TR, PSI YIELD PSI ELONG 2° HARDMNESS HEAT NO. ULT. STR. pSI YIELD PS§ ELONG 2* HARDNESS
271743 77620 50900 51.0

| CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED

IN ACCORDANC

INFORMATIO

PL.MTR.F1 AEV. 1

HE ORDERED 5P
CORREZT AS CONTA

IFICATION AND THAT THIS TEST
THEJRECORD,

F THE COMPANY.
DAVE HUBENAK

TECHNICAL ANALYST

EFFECTIVE 871/98

SWORN TO AND SUBSCRIBED BEFORE ME THIS

DAY OF

18

NOTARY PUBLIC
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Customer Order No,
10-052122

BIRMINGHAM DIVISION
1500 North $0th Streer Copperweld Order No. 266068
Birmingham, AL 35212-1058 .
TEL. 305-599-0600 TEST REPORT Invoice No. 734247
Date___03/05/99
Customer: Specification:
MARMON KEYSTONE CORPORATION
2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
TEST REPORTS DEPT. 40 Ft
IRONDALE, AL 35210 ASTM AS00 GRB 98
PART # 4.4..5
CHEMICAL ANALYSIS, %
HEAT NO C Mol P | S ] SI|] AaL] cB] V| co| NI cr
Ue1176 C.E. 301.18 1] .76 1,007 LOLO ] .01 |.047
U60638 C.B. .311}.18 .78 {007 |[.010 | .01 [.039 |.001 | .00 |.029 {.012 |.014
MECHANICAL PROPERTIES "
HEAT NO. LAB NO. YIELD STRENGTH | TENSILE STRENGTH | ELONGATION { HARDNESS b
PSI PSI % Rb :
[/
Uell7eé 8925 58800 68200 25 80
Ue0638 8924 64000: 65200 25 83
Q. C. REV" (ED .
DATE  ITIAL ¢
YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES
Other Tests =5
MELTED & MANUFACTURED IN THE U.S.A. (D) e~ E
Ga,yj X 341{/"0‘7'44 5
, , , PAUL J ANTHONY, ME’I‘ALLU
Copperweld certifies that the material purchased on this order meets
all chemical and physical requirements in accordance with the Jatest
applicable ASTM standards.




COPP EﬁWELI) Customer Order No.
R

10-052122
. BIRMINGHAM DIVISION id r No
' 1500 North 50th Street Copperweld Order No.____ 266069
. Birmingham, AL 35212-1058 . 734247
| TEL. 205-599-0600 TEST REPORT Invoice No.__ 734237
, Date_ 03/05/99
Customer: Specification:
i | MARMON KEYSTONE CORPORATION
. | 2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
. | TEST REPORTS DEPT. 42 Ft
3 IRONDALE, AL 35210 ASTM A500 GRB 98
PART # 4.4..5
. CHEMICAL ANALYSIS, %
HEAT NO. c IMn| P S st | AL
Ug0626 C.E. .36 | .22 .88].008 {009 | .01 {040 |
P
|
g MECHANICAL PROPERTIES
¥ HEAT NO. LAB NO. YIELD STRENGTH { TENSILE STRENGTH | ELONGATION { HARDNESS (
: PSI 'PSI % Rb :
U60626 CBO07029 66200 74300 23 g [d
- ¢
: L
#
Q. C. ReVIEWED 3
DATE INJTIAL n
g
YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES
Other Tests N
MELTED & MANUFACTURED IN THE U.S.A. (D) Lg
§
]
_ o PAUL J ANTHONY, METALLU
Copperweld certifies that the material purchased on this order meets
all chemical and physical requirements in accordance with the latest
applicable ASTM standards,




COP PERWELD Customer Order No.

YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES

Other Tests
MELTED & MANUFACTURED IN THE U.S.A. (D)

10-051933
BIRMINGHAM DIVISION
1500 North 50t Streot Copperweld Order No. 233047
Birmingham, AL 35212-1058 .
TEL. 205-599-0600 TEST REPORT Invoice No._ 732323
Date  11/03/98
Customer: Specification;
MARMON KEYSTONE CORPORATION
2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
TEST REPORTS DEPT. 40 Ft
IRONDALE, AL 35210 ASTM A500 GRB 96
: PART # 4.4..5
: CHEMICAL ANALYSIS, %
HEAT NO. C|Mn ) P | S [SI|aAL] cB] v | cu] nt] o5y
C67371 C.E. .31].181 .74 |.009 |.011 | .01 -049 |.001 { .00 [.031 |.014 | 025
MECHANICAL PROPERTIES
HEAT NO. LAB NO. YIELD STRENGTH | TENSILE STRENGTH | ELONGATION HARDNESS
PSI PSI % Rb
C67371 CB0O0O8568 54900 69000 27 82 6\
AN
AN
i Q. CIREVIEWED |
i Aj& iN fw- >§
Jl{lza é
. R
=
e~
®
~3
b

Gl x Hathony

PAUL J ANFAONY, METALLU#?IST

Copperweld certifies that the material purchased on this order meets

all chemical and physical requirements in accordance with the |atest
licable ASTM standards.

2




- AT Lo R
§ %

rr'“\:

: ’ i ‘ . i ‘ Post Office Box 1536

GLOBAL X-RAY & TESTING CORPORATION Morgan City, Loulsiana 70381
JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No. M

1630
2044 (7

CLIENT /4’ {u::,/ ot /AJ /z’f)’ro,,zf/c CDNTE P

GONTRAGTOR g:;/uuf JOB LOCATION Mcmma SN
e 2|
JOBNO. 2i7m™ oS8y CLIENT HEPHESENTATIVE:{ % “7/,@7?/
MT TECH. _o2 %»/ L7 - REMARKS _peoe 2 sz,
WELD |wwwr’\l“.‘-'\LL RECOMMENDATIONS T 1 WELD WALL T RECOMMENDATIONS
NO. THICKNESS [ACCEPT NO. THICKNESS |7 ACCERT
=éwu S - x _EJECT REMARKS
L 27 B et | 5 L s 51
2 52
s A | Loy 472 F F T 5
4 . 54
RN . R Ay 55
6 [ ~ 56
7 57
8 58
9 59
10 60
1] 61
12 62
13 63
14 64
5 65
16 66
17 67
18 68
19 69
20 70
21 71
2 72
23 73
24 74
25 75
2% 76
27 77
28 74
26 79
30 80
3 E COND ,
;i GOOD ( AIR( ) PAINTED{ ) WELD+=T™
14 EQUIPMENT ) .
» MAKE. &r‘éf MODEL 8 -T2 7 a2 305
36 .CONTRACTS
17 PROD SPACING. 2, i CONTINUQUS (wafrrem"
18 AC{—r"TBC( ) HALFWAVE( } FULLWAVE( )
39 AMPS__ g
40 MERIA
41 7C-BLACK WET (~3}——3DRY( )  WHITE HIGHLITER {_jre
42
CALIBRATION
4 10# WEIGHE LIFT( )  FLUX IND. CHECK { )
44 CALIBRATION DATE:
45
ACCEPTANCE CRITERIA
4 LS P S
47 Gt
48
49
30 TOTAL TIME HAS, /




Boos e

p :
Post Office Box £536
GLOBAL X-RAY & TESTING CORPORATICN . Morgan City, Louisiana 70381
JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No. M

1678
Y5778
CLIENT é@f)/{?zﬂ Aﬁ/n‘ mw/?rs . DATE_F/// / 27

CONTRAGTOR_ /244 JOB LOGATION _Aozter14, @ « %’E"Wf.«//
i ~ . T ol _/*’./'
JOBNG. _ilo T CLIENT REPRESENTATIVE2= o ”‘7/ e
- i <} ot o
MT TECH. Lj;é'»&(i (airpmsei. REMARKS __¢#%4 bl it
WELD WALL REGOMMENDATIONS WELD WAE. RECOMMENDATIONS
ND. THICKNESS NO. THICKNESS 7 TREGERT
o . M IREJECT REMARKS
AR YA ) 51
2 ’r)r'i 4 j ‘ 52
3 [ JoZd. Jon o narl 53
4 i p i 54
s 24 arodska. cudeonlledl, 55
5 ! 56
7 57
8 58
9 . - L4 |59
0 [ 4008 |27 ardipoabant of o0 AF | e
11 44 7, 4 ;.//‘ i i " 61
12 &)ﬁjjﬁ}/ﬂ [l Zﬂﬂ'uw‘/ ﬁe/f(j .ﬂ’db‘/ﬂ" 62
13 ) 7, FEr:
4 o7l Aot e 7 2 64
15 Wy s 55
16|t/ 7 sl (v evoadicty 66
17 4 67
18 68
19 69
2 70
2l 71
n 72
2 73
24 74
25 75
26 76
27 1
28 78
29 79
10 80
34 NDITION )
ji GOOD (4 FAIR{ ) PAINTED{ ) WELD (v
EQUIPMENT .
i‘; MAKE S dir  MobEL A - 300 w465
36 QQNT%AQT&
37 PROD SPACING - CONTINUQUS { &~
" ACL- )} DC( ) HALFWAVE({ ) FULLWAVE( )
40 MEDIA
41 7C-BLACK WET ( ¥7~ BADRY( } WHITE HIGHLITER ( {).
42
42 10# WEIGHT LIFT U},IN. ECK { "
:: CALIBRATION DATE: ( )?ZL’/ .B/RH -
46 - : g
. Bas Pl 7 S bl 7 KT TR Gy [ ¢
49 /“\,
50 " TOTAL TIME HRS., 7/




Material Traceability Log

CRANE WO. NO.: (59803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N61587-040
WELDMENT S§/N:  98279-06
DESCRIPTION: Boom Insert Mid # 2
MODEL: 340LA-160
CHECKED BY: '
DATE;

Material DescriBtion Heat Number
Pipe, A-106 Gr. b, 1}4” sch 40 271743
Plate, A-36, fine grain w/ charpy, 2" Y67605
Plate, A-36, fine grain w/ charpy, 27 M65937
Plate, A-36, fine grain w/ charpy, 1” 393285

Tube, square, A-500 Gr. b, 4" x4” x %" U61176




2 N ' N 0. BO
| U IT btates ! u be ISO 9002 :osgngegnsé, TEXAS 77471
- - CERTIFIED {713) 342-5401
Vision Metals 800-231-554
'DER NUMBER | CUSTOMER ORDER NUMBER] DATE OFC | COM DI WI | NETSLS | GASLS ACCOUNT NUMBER Us PAGE
098084 99-16370 06/08/99.) 21| 00 16 201 01 | OO471003PDR BP [PAW 1
PIPE DISTRIBUTORS INC ﬁ PIPE DISTRIBUTORS, INC SN L
P O BOX 23237 ' ; GRAND CALLIOU & INDL BLVD. TR L
INV z
~HOUSTON "X 77028 g HOUMA LA 70360
TUTING '
0L CUST TRK - TR W/SHPT
Ay_g_L_ggs_IS SHAPF PROOLCT FC HEAT THEATMENT AEQUESTED
’ER SPEC ROUND HOT FINISH PER SPEC WK 6-18-99
SPECIFICATION CMST DESCRIPTION PROMISE
JEAMLESS AJTM/ASME A/SA 106 B 974 HF CARBON PIPE 06/18/99
ZCIAL INSTRUCTIONS;
'LAIN ENDS - UVC COAT
\CCEPTABLE PER NACE MRO 175-98 TABLE S
'ERTIFIED TO DIN 50049 3.1R
'ERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES W/ALL OVERAGES
IM 21 MIN LENGTHS .
EM QUANTITY 0. 1D, WALL LENGTH WT/ET WEIGHT
1 3,120 1.900 L1455 [RAND 17 2.718 8,480 Complete
AVG 24’ 148 Pcs,
1-1/727% SCH 40 3,524
SHIPPING NOTE: HPD.TRUCK-ONE |[PER DAY- NO RECEIVING AFTER 2DPM.
HEAT NC. C Mn P S Si Ni Cr Mo Cu Pb REMARKS
271743 .19 .83 L0051 .011 | .23 .07 .04 .02 .18 vV .00z
.19 .83 .005 4§ .011 (.23 .07 .04 .01 17 v .002
FLATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 Psi OK OK
HEAT NO. ULT. TR, PSI YIELD PSI ELONG 2 | HARDNESS | HEAT NO. ULT. STR. PSI VIELD PSI ELONG 2* | HARDNESS
271743 77620 50900 51.0

t CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED

IN ACCORDANC

PYMTR.F1 REV 1

IFICATION AND THAT THIS TEST
\ THE)RECORDSOF THE COMPANY.

SWORN TO AND SUBSCRIBED S8EFORE ME THIS

T TECHNICAL ANALYST

DAY OF

NGTARY PUBLIC

EFFECTIVE B8
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-, L ’ COPPEHWELD Customer Order No.
P T 10-052122
i
:  BIRMINGHAM DIVISION Copperweld Order No.__ 266068
: 1500 North 50th Street —_—
L Birmingham, AL 35212-1G38 Invoice No. 734247
2 TEL. 205-599-0600 T E ST REP 0 RT ———
Date  ©03/05/99
Customer: Specification:
MARMON KEYSTONE CORPORATION
2505 FIRST AVENUE SOUTH 4 IN, 5Q, 1/2
TEST REPORTS DEPT. 140 Ft
IRONDALE, AL 35210 ASTM AS00 GRB 98
PART # 4.4..5
CHEMICAL ANALYSIS, %
HEAT NO C [Mn| P | S st| aL| cB| v | cul n1f cr
| usii7e c.E. .30 .18 .76 l.oo7 |.o10o| .01 | 047
2 Ued638 C.E 31 .18 .78 j.007 |.O10 | .01 |.039 {.001 | .00 [.028 [.012 [ OL4
MECHANICAL PROPERTIES "
HEAT NO. _ LAB NO. YIELD STRENGTH TENSILE STRENGTH | ELONGATION | HARDNESS -;
PSl PSI % Rb -
G
Uell7e 8925 588090 68200 25 80
Ue0638 8524 64000 69200 25 83
acE o ,
D 1L SITAL t
YIELD STRENGTH IS 0.2% QFFSET - ELONGATION IN 2 INCHES
Other Tests =8
MELTED & MANUFACTURED IN THE U.S.A. (D) e~ E
o
_ Gaud ;4{%*7»-4 B
PAUL § ANTHONY, METALLUSG
Copperweld certifies that the material purchased on this order meets
all chemical and physical requiremenis in accordance with the latest
applicable ASTM standards.
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) . Post Otfice Box 1536
GLOBAL X-RAY & TESTING CORPORATION Morgan City, Louisiang 70381
JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 - Fax: 504-631-0093

MT WORK REPORT Report No. M

1630
J g5y

CLIENT /fi 0P oy _/;’:(;174 Loes _DATE_

CONTRACTOR___ 2.0 2 JOB LOCATION __ o s~ o2 57- 557
I X . e e . /‘3)///‘ i ’ !
JOBNO, 2 oy, GLIENT REPRESENTATIVE L ;‘Z/#?f//

P P
MT TECH. __ 5, /@é 42:,2 fé REMARKS _ ez < 7"",;;» .

WELD WALL RECOMMENDATIONS WELD WALL - RECOMMENDATIONS
NO, THICKNESS |~ F[AG0ERT ) NO, THICKNESS 7 TACCERT
L_x |AEJECT REMARKS * |REJECT ____  EBEMARKS
| | 7z A P i A= Lo it 51
2 52
s | FF | Lok 7 S FHED 5
4 . 54
s Lt L s et Lo 2 53
6 56
7 57
8 58
g 59
10 60
I 63
12 62
13 63
14 64
15 65
16 66
17 67
8 68
19 69
20 70
21 71
72 72
23 73
24 14
25 75
26 76
27 77
28 78
29 79
30 80
3 E TION )
;i GOOD ( AIR( )} PAINTED( )} WELDt-T
EQUIPMENT
j: MAKE, % " MODEL % — S22 SIN__ 52 S L0
36 ‘
Y PROD SPACING, e W CONTINUQUS (rmimn
318 AC(—rBC{ ) HALFWAVE( )} FULLWAVE( }
P AMPS__ g7 P
40 MEDIA
41 7C-BLACK WET (—d—8ADRY { )  WHITE HIGHLITER {ujeerr -
4 CALIBRATION
A 104 WEIGHT LiIFT{ )  FLUX IND. CHECK ( )
44 CALIBRATION DATE:
45 '
NCE CRI
i LS i el
48
49 .
S0 TOTAL TIME HRS, /




Material Traceability Log

CRANE WO0. NO.: (59803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N61587-040
WELDMENT S/N:  98279-07

DESCRIPTION: Boom Insert Mid # 3

MODEL:

CHECKED BY:

DATE:

Material Description Heat Number

Pipe, A-106 Gr. b, 1%4” sch 40 271743
Plate, A-36, fine grain w/ charpy, 2~ Y67605
Plate, A-36, fine grain w/ charpy, 2” M65937
Plate, A-36, fine grain w/ charpy, 1”7 393285
Tube, square, A-500 Gr. b, 4" x4” x 4"  (Left Side) U6l1176

Tube, square, A-500 Gr. b, 4" x4” x 14" (Right Side) 60626




] n H 0. BO
‘UIT btates ! Ube ISO 9002 :osgugsﬁé,mxasmn
P CERTIFIED (713) 342-5401
Vision Metals 800.231-5984
IDER NUMBER | CUSTOMER ORDER NUMBER| DATE OFC | COM DIWi |NETS(ST GASLS ACCOUNT NUMBER us PAGE
098084 99-16370 06/08/99 | 21 [ 00 161 201 01 | OO471003PDR BE IPAW 1
) PIPE DISTRIBUTORS INC ﬁ PIPE DISTRIBUTORS, INC SN L
P O BOX 23237 ’ F', GRAND CALLIQU & INDL BLVD. TR t
INV z
HOUSTON TX 77028 | HOUMA LA 70360
IUTING -
OL CUST TRK - TR W/SHPT
AMNALYSIS SHABE PRCRUCT FC HEAT TH.EAI_M_E_NT AEJUESTED
'ER SPEC ROUND HOT FINISH PER SPEC WK 6-18-99
SPECIFICATION CMST, GESCRIBTION AROMISE
SEAMLESS AJTM/ASME A/SA 106 B 974 HF CARBON PIPE 06/186/99
ECIAL INSTRUCTIONS: .
‘LAIN ENDS - UVC COAT
\CCEPTABLE PER NACE MRO 175-98 TABLE S
CERTIFIED TO DIN S0049 3.1B
'ERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES W/ALL OVERAGES
IM 21' MIN LENGTHS
EM GUANTITY 0.D. LD. WALL LENGTH WT/FT WEIGHT
1 3,120 {1.900 .145% [RAND 17 2.718 8,480 Complete
AVG 2y 148 Pcs.
1-1/72" SCH ud 3,524
SHIPPING NOTE: HPD.TRUCK-ONE |PER DAY- NO RECEIVING AFTER 2PM.
HEAT NO. c Mn P 8 Si Ni Cr Ma Cu Pb REMARKS
271743 .19 .83 L.005 | .011 ] .23 .07 .04 .02 .18 Vv .002
.19 .83 005 | .011 .23 .07 .04 .01 .17 v .002
FLATTEN FLARE FLANGE REV, FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 Psi OK OK
HEAT NO. ULT.STR.PSI | YIELD PSI ELONG 2* | HARDNESS | HEAT NO. ULT. STR. P! YIELD PSI ELONG 2" | HARDNESS
271743 77620 50900 51.0

{ CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED
HE ORDERED SPEEIFICATION AND THAT THIS TEST

IN ACCCRDANC
INFORMATIO!

™ MYRFY REV Y

CORREZT AS CONTA| TH

RECORDSAF THE COMPANY.

DAVE HUBENAK

TECHNICAL ANALYST

EFFECTIVE 81/98

SWORN TO AND SUBSCRIBED BEFORE ME THIS

19

DAY OF

NOTARY PUBLIC
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COPPERWELD

Customer Order No.

10-052122
BIRMINGHAM DIVISION Copperweld Order No._ 266068
1500 North 50th Street -_—
Birmingham, AL 35212-1058 .
TEL. 305-599-0600 TEST REPORT Invoice No.__ 734247
Date___03/05/99
Customer: Specification:
MARMON KEYSTONE CORPCRATION
2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
TEST REPORTS DEPT. 40 Ft
IRONDALE, AL 35210 ASTM A500 GRB 28
PART # 4.4..5
‘ CHEMICAL ANALYSIS, %
HEAT NO C Ivmal Pl s | st] a] ce|] v | cul NI} cr
Usll7le C.E. 30| .18 | .76 |.007 1,010 | .01 [.047
60638 C.E. 31| .18 ] .78 .007 L0100 § .01 [.039 |.001 | .00 {. 029 |.012 |.014
MECHANICAL PROPERTIES "
HEAT NO. LAB NO. YIELD STRENGTH TENSILE STRENGTH | ELONGATION | HARDNESS -é
PSI PSI % Rb T
G
U6ll746 8925 58800 68200 25 80
Ue0638 8924 64000 69200 25 83
Q. C.REV" <ED )
D TE ‘“T‘AL c
i £
YIELD STRENGTH IS 0.2% QFFSET - ELONGATION IN 2 INCHES
Other Tests ok
MELTED & MANUFACTURED IN THE U.S.A. (D) o~ h
oF
Wl
o Huthory
PAUL J ANTONY, METALLU
Copperweld certifies that the material purchased on this order meets
all chemical and physical requirements in accordance with the latest
applicable ASTM standards.

S




Customcr Order No.
10-052122

Copperweld Order No.___ 266069

BIRMINGHAM DIVISION
1500 North 50th Street
Birmingham, AL 35212-1058
TEL. 205-599-0600

Invoice No. 734247

TEST REPORT

Date 03/05/99

Customer: Specification:
| | MARMON KEYSTONE CORPORATION
L 2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
l TEST REPQRTS DEPT. 42 Ft
] IRCNDALE, AL 13%210 ASTM AS500 GRB 98
3 PART # 4.4..5
CHEMICAL ANALYSIS, %
HEAT NO. L Mnl| P S SI | AL
U60626 c.E. .36 | .22 .88 |.008 |.009 | .01 |.040 |
' T
MECHANICAL PROPERTIES
HEAT NO. LAB NO. YIELD STRENGTH TENSILE STRENGTH | ELONGATION | HARDNESS (
PS1 "PSI % Rb :
Us0626 CBOO70259 §6200 74300 23 88 h
N
4 h
f - b
#
Q. C. REVIEWED 2
DATE  INITIAL Jq
3
YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES
Other Tests N
MELTED & MANUFACTURED IN THE U.S.A. (D) §
b
_ PAUL J ANTHONY, METALLU
Copperweld cenifies that the material purchased on this order meets
all chemical and physical requirements in accordance with the latest
applicable ASTM standards.
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Past Office Box 1536

GLOBAL X-RAY & TESTINGCORPORATION ' Morgan City, Louisiana 70381

JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 B Fax: 504-631-0(493
MT WORK REPORT Report No. M

1610

cueNt Ao Bl vrvas _ DATE £ 4 -2
CONTRACTOR S;ﬂw JOB LOCATION _@afﬂwﬁ /;:F FUEEE

JOBNO, __. % CLIENTREPHESENTATIVE%@'% Mf// =
&
MTTEOK. el ,//a// REMARKS m?”‘c_,?}/ -
WELD WALL RECOMMENDATIONS WELD WALL RECOMMENDATIONS T
NO. THICKNESS 07 TAGGERT NO. THICKNESS ™7 TAGGEPT
x CT AEMARKS — m@r REMARKS
| 00 5 ] P pens 51
2 VA 52
3 LA | L poi |l 5 53
4 7 . o 54
s | A erpitadl 55
6] )l 36
7 57
8 58
9 59
10 50
1 61
12 52
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
0 7
24 74
25 75
2% 7%
27 77
28 78
29 79
30 80
31 RFACE TION |
;‘; GOOD( }=FRIR( ) PAINTED( ) WELD (jre
34 .Z EQUIPMENT .
By MAKEMMQDELMSMM_
36 T| .
37 PROD SPACING __ < &Y CONTINUOUS ("
13 AC{=F"BC{ ) HALFWAVE({ ) FULLWAVE( )
39 AMPS__ 57, PETT
40 MEDIA
41 7C-BLACK WET ( BA-DRY( ) WHITE HIGHLITER( T
42
CALIBRATION
43 10 WEIGHT LIFT ( )  FLUX IND, CHECK { )
44 CALIBRATION DATE: _
45
s ST <
47 i v st
48
49
30 TOTAL TIME HAS, /




Post Office Box: 1536

GLOBAL X'RAY & TESTING CORPORATION - . Morgan City, Louisiana 70381
JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No.M
1232
P4 46060
GLIENT ﬁ%ﬁ/{f’mfo ,/ngcﬂmaé}’b; _ DATE g/{p(;/}y

conTracToR _/Z A 5L JOB LOGATION /et 263, [.b . _ Fosgss...
’ - — e
a -7 '
JOBNO. _sde . O GLIENT REPRESENTATIV o z«//
™ “-\’j D. /f] a . o t)‘ ’ ) -
MT TECH.  Jrpdedd - [ alvpoee "t REMARKS _ /% /s .;@x;ﬂ,e&/zi*/z/t
WELD WALL, RECOMMENDATICNS WELD W.;T.L RECOMMENDATIONS
NO. THICKNESS o TAoCEFT NO. THIGKNESS [ TAGoERT
X {REJECT REMARK; L REJECT REMARKS
(o Z BT w/z.rtu?ﬁ'v{. ; z? mm 51
2 i/ , 52 4
3 o rbtotchled] [Lamon  and aeibnecsl
4 £ “ v A - 54
s | Lo Lo I éoo»??l s Coobiosd ss
6 N 56
717 3, 57
8 Ah " 58
o |42/ Wl hoken by, 59
10 4 - 60
¥ 61
12 62
i3 53
14 a4
13 65
16 66
17 67
18 68
19 69
20 70
21 7
2 7
n 73
24 74
25 75
2% 76
27 77
28 78
20 79
30 80
3] : ,
E CONDITION o
32 GooD( ¥ FAIR( )} PAINTED( ) WELD (¢
1
T
34
P MAKE /)aw’/éﬂfﬁ' MODEL_ % FUC sn £4655
36 . . Q.QNI!};OW_ST
37 PROD SPACING o CONTINUOUS { Ly
a8 AC(i}~ DC({ ) HALFWAVE( ) FULLWAVE( )
39 AMPSL
40 . MEDIA o
a1 7C-BLACK WET (™7~ BA-DRY( ) WHITE HIGHUTER{ "
2 CALIBRATION
43
10%# WEIGHT LIFT{ ) UX IND/CHEGK { i~
a4 CALIBRATION DATE: 5”/?- M 2
45
46 ’ M :
i . IS BIT S 77 By Il o
T .

50 TOTAL TIME HRS.




' GLOBAL X-RAY & TESTING CORPORATION

Post Office Box 1536
Morgan Clty, Leuisiana 70381

JOEL MOREAU, Presldent
Residence: 504-446-6861

MT WORK REPORT

CLIENT ﬁnn /: Pcﬂ f/\/rﬂrnz//rs

Bus: 504-631-2426
Fax: 544-531-0093

Report No. M
1273

Up320

CONTRACTOR HPHESL

JOBNO. _o ot 2T AR P o AR~ 4
MT TECH. ‘ryﬂf f/\ b3 207 REMARKS __ 427 7 gd.,‘e ﬂ@éﬁ »
WELD WALL RECOMMENDAT/ONS EW— RECOMMENDATIONS
NG, THICKNESS v  |AGCEPT NO. THICKNESS [T77 BOCEPT

— X _LREJECT SEMARKS %

L fa0Zl DT ammadeslliing gl o 0V aaliflis

2 7 I 52

3 Lot b alncns é'{r.',,f. Lg L /é ral 33

4 54

5 | hocman il H 3 55

[ A | 56

A7) mr,ﬂ%/{ﬂ, 57

8 58

9 59

i 60

11 61

12 62

13 63

14 64

15 65

16 66

17 67

18 68

19 69

20 70

21 71

2 7

5 73

24 74

25 75

26 76

27 77

28 78

29 79

30 80

31

;i GOOD (L FAIR( ) PAINTED( ) WELD{,—"
14 EQUIPMENT

35 MAKEMMODEL#_—QM_SIN_&L__
36 Q_QN;EAQLS

37 PROD SPACING, A CONTINUOUS { )--
28 AC(L}~ DC( ) HALFWAVE( } FULLWAVE( )
39 AMPS___%L___

4 MEDIA

41 7C-BLACK WET { 2+~ BA-DRY{ } WHITE HIGHLITER {1 ).
42 caenATIo

43 10# WEIGHT LIFT (- /,FLU IND, CHECK (.}

44 -CALIBRATION DATE: 7

43 L
46 mmmm o
47 A . p
p” Luspll S8 L) exTapvimeanl fua &
49 :

s &)

TOTAL TIME HRS.




Material Traceability Log

CRANE W0, NO.: 059803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: NG61588-001
WELDMENT S/N: 08276-08
DESCRIPTION: Boom Point Weldment

MODEL:
CHECKED BY:
DATE:
Material Description Heat Number
Tube, square, A-500 Gr b, 4" x 14”7 C67371
Tube, square, A-500 Gr b, 37 x 147 A9P0303
Pipe, A-106 Gr b, 14” sch 40 271743
Plate, A~36, fine grain w/ charpy, 1”7 (Tip Plate) 394081
Plate, A-36, fine grain w/ charpy, 17 (Tangs) 393285
Plate, A-36, fine grain w/ charpy, %4” Y67605
Plate, A-36, fine grain w/ charpy, 34" M66075
Plate, A-36, fine grain w/ charpy, 127 394081
Tube, round, 1026, 10” x 6'4” J1360
Tube, round, 1026, 647 x 2'4” J2215
Plate, A-36, fine grain w/ charpy, 1}4” 1D1487

Bar, flat, A-36, 17 x 27 374-0490




BIRMINGHAM DIVISION

1500 North 50th Street

Birmingham, AL 35212-1058

TEL. 203-599-0600

COPPERWELD

Customer Order No.

10-051933

Copperweld Order No.

TEST REPORT

233047

Invoice No.

Date

732323

11/03/98

Customer: Specification:
MARMON KEYSTONE CORPORATION
2505 FIRST AVENUE SOUTH 4 IN, 8Q, 1/2
TEST REPORTS DEPT. 40 Ft
IRONDALE, AL 35210 ASTM A500 GRB 96
PART # 4.4..5
CHEMICAL ANALYSIS, %
HEAT NO. C|{Man| P | S | SI|AL|[ CB|] V]| cu] nt| &
67371 C.E. .31 .18 .74 |.009 i.011 .01 1.049 |.001 | .00 |.031 [.0o12 [.025 |
MECHANICAL PROPERTIES
HEAT NO. LAB NO, Y1ELD STRENGTH TENSILE STRENGTH | ELONGATION HARDNESS
PSI PSI % Rb
Ce67371 CB0O08568 54900 69000 27 82 6\
aNE
RN
;. Q. CIREVIEWED
J A !N?’(IJ/AL x
4
. ‘T\
YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES Q
Other Tests RN
MELTED & MANUFACTURED IN THE U.S.A., (D) ~3
S
PAUL J ANTHONY, METALLUGIST
Copperweld cestifies that the material purchased on this order meets
all chemical and physical requirements in accordance with the latest s
_.»  plicable ASTM standards.
Y



i o [FRVRY, Lol 16w ¥) i
40 S 1 . RERVAVEVEY [

04/19/399% 15:01:07 205-783-83'}7-2'504 948 7662 P.3/%

B TR U

D o P 27

Cartificatien 743608 &/19/99 2
Shipped Hanna Steel Corporation Cust P.O.: NEW108220
From: Juacaloosa Division Date Shipped: 4/16/99
1701 Boone Blvd Load Tally 5=33942
P O Box 428 Invoica § $60434
Nerthport AL 35476
Sen Klockner Namasco Corp Ship Namaaoco
Ta: Attn: Tara To: 4501 North Miro
$775 C Glenridge Dr #110
Atlanta GA 30328 New Orleans LA 70117

T B T T e T e e T T E T S
e A L T s oy 8 B b PRt R lcRal b

03 1920412M 6"SCH 40 UN-HYDRO 42 .000FT P/N 1820412M
CONTINUED .
890658 -070  .460 .010 .003 .080 .027 .001 .008 .100 .010 .047 .002
N .0090 Ti .0030 B
04 4251414 1 1/2 SQ 14GA HRAS13  20.000ET
2282614 R0 732 Produced according to ASIM A=513
Total Weight 3,140
Heat # c Mn P s si Al b Cr Cu Mo Ni v
N04734 .060 .420 .007 .006 .020 .032 .030 .070 .010 .030 .00L
65 2301112 Z 50 TICK HERAS00 20, UO0ET
2271128 790500 A500 B 64,000 67,500 29.0 BS1
Total Weight 3,050
Heat & o Mn P 5 SiL Al b Cr Cu Me Ni v
780500 -060 . &30 T0IT 0G4 060 .024 .002 026 104 013 047 001
N .01C0 T4 .0030 B
08 4450417 3 50 172 HRESO0 40, O0OET
‘ 229174] A9P0303 ABOO B 62,000 66,500 24.6 B30
Total HWeight 5,280
Heat # c Mn P $ SL Al ¢ Cr Cu Mo Ni v

Hanna Steel Corporation
3812 Commalce Avenus
P.0. Box 650

Fafrfrald, Alabesna I5054

203 reg 1911

DUNS Ho, 00-402-F224




ol ot ” idles [upe ISO 9002 P.C. BOX 952

ROSENBERG, TEXAS 77471

e nge s CERTIFIED (713) 142-5401
Vision Metals 600-231-5004 ',
iIDER NUMBER CUSTOMER ORDER NUMBER DATE QFC C‘OM Ld DIWI | NETSLS | GRSLS ACCOUNT NUMBER us PAGE
09808y 99-16370 06/08/99| 2t | o0 16| 20| 01 OO471003PDR BP PAW 1
; ' PIPE DISTRIBUTORS INC 3 PIPE DISTRIBUTORS, INC SN L
; P O BQX 23237 ; GRAND CALLIOU & INDL BLVD. TR L
INV z
; ~HOUSTON e 77028 g HOUMA LA 70360
WTING .
-OL CUST TRK - TR W/SHPT ‘
ANALYSIS §W PROGULT 29 _ HEAT TREATMENT —HEQUESTED
ER- SPEC ROQUND HOT FINISH PER SPEC WK 6-18-99
_SPECIFICATION ChET —  DESGRIPTION _EROWEE
SEAMLESS A3TM/ASME A/SA 106 B 97 HF CARBCN PIPE 06/18/99

"ECIAL INSTRUCTIONS:
LAIN ENDS - UVC COAT

ACCEPTABLE PER NACE MRO 175-98 TABLE S
-ERTIFIED TO DIN 50049 3.1RB

"ERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES W/ALL OVERAGES
M 21 MIN LENGTHS :

TEM QUANTITY 0.0, LD. WALL LENGTH WT/FT WEIGHT
1 3,120 11.900 , 145 RAND 17 2.718 8,480 Complete
AVG 24 148 Pes.
1-1/721 SCH uq : 3,524°
SHIPPING NOQTE: HPD.TRYCK-ONE {PER DAY- NO RECEIVING AFTER 2}:7!*'1. :
HEAT NO. c Mn P S Si Ni Cr Mo Cu Pb REMARKS
271743 .19 .83 .005 | .011 | .23 .07 .04 .02 .18 vV .002
.19 .83 .005 | .011 | .23 .07 .04 .0l .17 vV .002
FLATTEN FLARE FLANGE REV. FLATTEN HYDRQ TEST BEND EDDY CURRENT
2500 Psi OK OK .
HEAT NO. ULT. STR. PSI YIELD PSi ELONG 2 | HARDNESS | HEAT NO. ULT. STR. PSI YIELD PSI ELONG 2' | MARDNESS
- 271743 77620 50900 51.0
{! CERTIFY THAY THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED SWORN TO AND SUBSCRIBED BEFORE ME THIS
3 3::;3%%3?%\“0 TWHE ORDERED SPECIFICATION AND THAT THIS TEST

ZT AS CONTA N THEARECORD)!

18

OF THE COMPANY, : DAY OF
DAVE HUBENAK '

EFFECTIVE &/i/3a

NOTARY PUBLIC
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STEEL OPERATIONS CERTIFICATE OF TEST TIMKEN

“ =5 DUEBER AVE. 5.W. CANTON, OHIO 44706 WORLDWIDE LEADER IN BEARINGS AND STEEL

APRIL 20, 1998

SOLD TO: MARMON/KEYSTONE CORPORATION
10700 MARMON DRIVE -
BOLINGBROOK IL 60440 usAa

~SHIP TO: MARMON/KEYéTONE CORPORATION
10700 MARMON DRIVE .
BOLINGBROCK IL 60440 Ush

SESCRIDPTION 1026 - HOT ROLLED - SCALE FREE “
OF MATHRIAL: SPEC: ASTM-A513-34 '

TIMEEN ORDER 46293 RELEASE 1 CUSTOMER ORDER 60-27173-001 1
SIZE O©D 10.000" WALL 1.750"

CHEMICAL ANALYSIS PIECE cv

HEAT C MN P s SI CR NI MO cu NO. NO.
J1360 LADLE .24 .80 .01z .023 .26 .10 .13 .04 .24

LONGITUDINAL TENSILE TEST

.20% ,
YIELD TENSILE
PTECE STRENGTH STRENGTH ELONG %
HEAT NO. p.s.I. P.S.I. IN % RED TEMP C SPECIMEN
J1360 49,303 81,780 2.0 29.0 61.0 .505" ROUND

THE MECHANICAL PROPERTY RESULT REPRESENTS ONE SAMPLE
{PER HEAT) AND IS NOT A MINIMUM, MAXIMUM OR AVERAGE FOR THE
ORDER/HEAT.

»

WHEN SHIPPING NOTICE 18’ ATTACHED IT BECOMES PART OF THIS CERTIFICATION

‘ ‘WE' CERTIFY THE ABOVE MATERIALS HAVE BEEN INSPECTED AND TESTED
IN ACCORDANCE WITH THE METHODS PRESCRIBED IN THE GOVERNING -
SPECTFICATIONS, AND THE RESULQS OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS. .

O L
N

e

APPROVED BY: JEPSON py TR e g ST
NOTARY PUBLIC R '

EEAR AR A

W Gar 9% » !

THE TIMKEN COMPANY $99.0467-0995
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| STEEL OPERATIONS CERTIFICATE OF TEST TIMKEN

~a35 DUEBER AVE. S.W. CANTON, OHIO 44706 WORLDWIDE LEADE iN BEARINGS AND STEEL

JUNE 25, 1998

SOLD TO: MARMON/KEYSTONE CORPORATION
10700 MARMON DRIVE -
BOLINGBROOK IL 60440 USA

"SHIP TO: MARMON/KEYSTONE CORPORATION
10700 MARMON DRIVE
BOLINGBROOK IL 60440 USA

1
]

DESCRIPTION 1026 - HOT ROLLED - SCALE FREE -
OF MATERIAL: SPEC: ASTM*ASI?—B‘I !

TIMKEN ORDER 46272 RELEASE 1 CUSTOMER ORDER 60-27146-004 20D COMBO
SIZE OD 6.500" WALL 2.000"

CHEMICAL ANALYSIS PIECE cv
HEAT c MN P 8 81 CR NI MO CU NO. NO.
J2215 LADLE .24 .80 .011 .co4 .21 .08 .12 .03 .29 . X
LONGITUDINAL TENSILE TEST ~ .
.20% ,
YIELD TENSILE.
PTECE STRENGTH STRENGTH ELONG % -
HEAT No.  p.s.I. ©P.s.I. IN % RED TEMP C SPECIMEN
J2215 61,810 81,330 2.0 26.0 61.0 .505" ROUND

.
.

THE MECHANICAL PROPERTY RESULT REPRESENTS ONE SAMPLE . -

(PER HEAT)} AND IS NOT A MINIMUM, MAXIMUM CR AVERAGE FOR THE
ORDER/HEAT. S

VLl \

'h . KeV

-~ _,_,,,..-—'
il S

-

WHEN SHIPPING NOTICE. 1S ‘ATTACHED IT BECOMES PART OF THIS CERTIFICATION

' WE CERTIFY THE ABOVE MATERIALS HAVE BEEN INSPECTED AND TESTED
IN ACCORDANCE WITH THE METHODS PRESCRIBED IN THE GOVERNING -
SPECIFICATIONS, AND THE RESULTS OF SUCH INSPECTIONS AND TESTS

CONFORM WITH THE APPLICABLE REQUIREMENTS. -
APPROVED BY: JEPSON BY 7 NI e 2 e
NOTARY PUBLIC ) Jeff gepsch 777

Supervisor-Mew. Ordzr Processing

THE TIMKEN COMPANY 906-8457-0995
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EEIRES
i

Post Office Box 15336

GLOBAL X-RAY & TESTING CORPORATION Morgan City, Louisiana 70381

JOEL MOREAU, President Bus: 504-631-2426
Residence: 504-446-6861 Fax: 504-631-0093

MT WORK REPORT Report No. M
1675
| | D0H#45755

CLIENT ﬂﬁ["ecﬂ /Z/odﬂw/"c‘s DATE 5 /¢’7/97 2

CONTRACTOR /21752 JOB LOCATION ,f%wm/ti, , /ff,

s s

JOBNO. S L CLIENT REPRESENTATIVE

© e -
MTTECH-M REMARKS /%, 7. wxs b,

WELD WALL RECOMMENDATIONS m WELD WAT AECOMMENDATIONS
NO. THICKNESS [~ 7 TAGGERT NO. THICKNESS ™7 TACCEPT

I X {REJECT REMAR X |5 REMARKS

1 |2 2 P22 M{Mj{;‘ﬂ_ ¢,Z mgf mzﬂ»z.,ﬂ

3 17 R 52

V0o Fd Ao Fix 53

4 4 d 4 54

s |94 arollls . o desaleel, 55

5 7 | s6

7 57

8 58

9 5%

10 50

11 61

12 62

13 3

14 54

15 65

16 56

17 57

18 68

19 69

26 70

21 71

2 72

23 73

24 74

25 75

26 76

27 77

28 78

29 79

10 80

3l i T -
ii GOOD (1§ FAIR{ )} PAINTED( ) WELD(ly

f IPMENT .

i: MAKE /‘%/Jb’r MODEL_/3 - 30C _sin_ L4603
36 CONTRACTS

17 PROD SPACING & CONTINUOUS (L}
13 AC(LT DG( ) HALEWAVE( | FULLWAVE( )
9 AMPS

40 MEDIA

41 7C-BLACK WET (-7 BADRY( )}  WHITE HIGHLITER (-7
42

43 10# WEIGHT LIFT{ ) Faﬂ;i . CHECK (L=~
44 CALIBRATION DATE: T/ /€ I?

45

46 :
i FUS DI Teal & 7 GRT7FVE 997 v &
49

50

o
TOTAL TIME HRS. (/’)




Material Traceability Log

CRANE WO.NO.: (59803
CUSTOMER: BROWN & ROOT/ PEMEX
WELDMENT PART NO.: N61591-001
WELDMENT S/N:  98279-09
DESCRIPTION: RBridle Weldment
MODEL: 340LA-160
CHECKED BY: o~/ ’
DATE: ~

Material DescriBtion Heat Number

Beam, A-36, S18 x 70# 69730

Tubing, mechanical, A-519, 1026, 5” OD 430995
Plate, A-36, fine grain w/ charpy, 1”7 394081
Plate, A-36, fine grain w/ charpy, 2” M66254

Bar, flat, A-36, 4”7 x 14”7 977239
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/ f/’{ BUMLLLL LR TR RO TRERR LU e i P

, COPPERWELD

MATERIAL
TEST REPORT SHELBY DIVISION
ISO 9002 CERTIFIED
SHELBY, 010 M4375-1471
Telphons 419/M2-1200 FAX: 419/342-147)
" SPRCLCATION

MARMON KEYSTONE CORPORATION

10700 MARMON;DRIVE
BOLINGRROOK ® TL 60440 ASTM A519 96 60-030031

ATTN: TEST RPT CLERK

FAX: (630)739-5783

'E':k

GRADE SITEG. D X WALL) QUANTITY g SHIFPED DATE
1026 5.000 X .750 10892 LB 320,00 FT 06/11/98 06/13/9
CONDITION PART N0 Q% 0006441
" SMLS HPF LACQUER COATED UNANNEALED 5, ,7513C 50000383
HEAT NO. SR :f‘:"‘i' y e S ! i g GRAIN
c M Ni OTHER | SIZE
| ca
i 430995 23 LI L0060 L0021 .240(.070| L0090 .020 | 150 .002].016 |.0014
: 7
|
HEAT NO. LVOAD NO. | YIELD TENSILE PSI | BLONG % | RED HARDNESS TMPACT FREQ. | BEVERITY
psl AREA % | BHN ROGKWEHLL | PT,LBS
2.0"M
“YEAT VO, T IETH 7 R
TN, SLAG
“RELT SOUNCE THIS TEST REPORT NOTARIZED WHEN REQUIRED
“GTHER NePECTION - MACRU ETCHY T RICZ EWORN AND SUBSCRINED BERORE M2 ’
MANUFACTURED & MELTED IN USA THIS, DAY OF.
é co e B : NOTARY PUBLIC
W L eSupah, B

MATRRIAL FRODUCED TQ THE SPECIFICATION(E) SHOWN AROVE, NO ARDITIONAT, SPECIFICATION(S) 1S IMPLIED OR WARRANTED
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GLOBAL X-RAY & TESTING CORPORATION

A L

Pest Office Box 1536
Morgan City, Louisiana 7038

JOEL MOREAU, President
Residence: 504-446-6861

MT WORK REPORT

Bus: 504-631-2426
Fax: §04-631-4093

Report No. M

35742
P yse ]

s 2-2 G

. DATE

CLIENT Mﬂaﬁés

CONTRACTOR b_g;rv '

. g _
JOB LOCATION /s yongr & em . 57

‘Af

JOB NO. w2

< - N
CLIENT REPHESENYAT:V;;M@Z/ éﬁz
-

MT TECH. 27 4@ 1457,4/ REMARKS #2257 o Z. 2
WELD WALL RECOMMENDATIONS WELD WALL RECOMMENDATIONS
NO. THICKNESS [ TAscerT ND. THICKNESS [~ TAREerT
® |REJECT BEMARKS X |REJECT REMARKS
_J—M—ir LI Ay sl oo 51
2 A P 52
VNS P SR A VAN
4 Z 54
5 55
s . i 56
1 a0 2 | 2r T | T aes g0 57
8 e 58
9 ot ﬂf{ ng’ﬂfé 59
10 i 60
i 61
12 62
13 63
14 64
15 65
16 66
17 67
18 68
19 &9
20 7
21 7
2 72
23 7
24 74
25 75
26 76
27 77
28 78
29 79
10 80
3l SURFAGE CONDITION
32 GOOD (wA—FAIR ( ) PAINTED{ ) WELD (=j—"
;i EQUIPMENT
s MAKE M&MODEL K B0F) _sN_THOL
36 o THACT
37 PROD SPACING.___, 2% CONTINUGUS T
. AC ( s—DGC{ ) HALF WAVE({ ) FULLWAVE{ )
19 AMPS_&, = T
40 MEDIA
41 7C-BLACK WET ( =y BA-DRY ( WHITE HIGHLITER-(oodo
" CALIBRATION
10# WEIGHT LIFT { ) FLUX IND. CHECK { )
4 CALIBRATION DATE!
45
. EPTANCE CRITERIA .
jg 1/5 A /( é“
48
8
50




PIN CERTIFICATES
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BALLRING CERTIFICATES



86/62/60

AATLELNESTITY “TOMLI00 EHﬁ&

Y

SG=ZEL 'G6=9T{ ‘96=8C ‘8G=pr Vm

TZE'TRE IZE'T2E = £}
TZe'TZL/2o€ 208 = 24
TLE'COE1ZE ' TZE = T#

N

=10 :ALIMISYNEAQYYH ANTHOC

TOT-T~-2-53d WA Yve IS,

ab- Ly /TT €% -88 -2

d ‘08 C¥IQ  --—-FTH-——-

‘dWEL JISHEL

d

00T-00T-00T ¥L -TL -89 LELS

L

~~-MYEHS-~-  ~-=~"SFY -~ "ON

HONVYHD

SLOVAHT XdNYHD HOLON A

0QLL'T obmm O 008Z'0 008Z'C OLIO'O omoo Y oom:. 0 oowv 0 .H..HHZ

HIVY % °"SWH 7 J009T © GHIZI'TYORON LY IVAH
£ :

ebiel

9PEPD
9FEPO

\ :z\ o .
\\\\ 1\\\) hmmum umonxmmzzn
- muﬁm@.wﬁommx\ﬁm%xm

"SSANMIYH NBH TIE~692

OL @CFTI000 MIY 9 °"SyH 8 J00TT
P GRIIEL  “CIHONERD 1110 3 'SuM
Z 40091 ® GHZILINALSMY ‘31000

LLLINYOD

{"ON LSIT SNDDYd

ON INGIH TIIN
TOHHES INEH

ANVANOOD T33LE SANNIW 40 AUVIQISENS V
¥rL0-95C-106 Xvd
CTI-4CT-008
OL29-95¢-106
2918t N1 ‘SIHdWIW
6¥Z00Z X048 ‘0 °d

"~ SNOLLV¥ZdO STHIWAN -
SENTE JETI0H SENKPA

1HOd3H 1531 TYIHILYN

mh { NOTLA IOSET

OC 1d¥ ¥Ad 'TYIMELUW

SCO-T-Z-63° WA QbeYy ISIV :NOLIMDIAYOAdS

\\ﬁ

T ON KaLl W LIPS SON WIQHO NMW

/

91800 0N MIMHO HIWOLSID

SERIIUYEY NOAY :¥IHOLSND

BRMT [EET/RE/TT

OGS T 880

SONINY3E NOAW



86,/62/60 AN

[»FAR

Q8651 /B

QBT

£62° ¢y TZE87C08 = 4
Z0g’€62°20E°20¢ = &3
ZOE‘CTOE T2E'TZE = T4

1 NEE

GG=ZEL ‘GG=9TL ‘9¢=BC ‘8S=bC “8S=Il { ALITIEYNIOHYH ANIHOL
TOT-T-7-S3H ¥Id ¥vd JSAL

ab-. -Lb/T1  £F -8¢ -Z¥  00T-00T-00T %L -TL -89 LETY
4 soud  CMIQ ——-FTe--=  ~—-UEHHS---  —--=SEe--- 0N
*HEL ISAL % ‘ FNIYID

SIDVAWT XAUYED HOJON A

00LL'T 0Q28°0 008¢°C 008Z°C 0LTO°0 0800'0 00540 00CF'Q

. ™ \CHX/ oz\:m 'S \.m\h
, \ $BOT #dOL/MELNO TH080E :DVL
SONIY §¥w ch.:. Q.Hm :NOTLATROSEA

¢ 1d¥ WId TYIHALNA
cco-T-2~638 ¥ad obey ISIV :NOTIWDLAIOE4S

*SSINMYYH NI TZE-692

OL @TIO00 HIY 3 *S¥H 8 400TT

D CRESEL ~aEHONEND TI0 3 "SHH
Z 30097 ® CAZILINEISOY ~TETO0O

NIV 9 CEUH Z S000T D CHZTTUWRMON :IVANL IVEH
€ AIO | ) yuawao 19318 SENNIOW H0 ANVIQISENS Y
¥bL6T :"ON ISI'I ONDDVA 3nmn_.u.ﬂﬁwoﬂ5_ A P 1 :ON WELI WuH ST¥S :ON NIMMO MM
0129-058-406 . .

" - : 0
IyEYO ON INZH TIIW col e L “SIHIAN W \,338 ON WTHO MHOLS
obers ° S _ evzoezx0o8°0°d .

: X [od SONTNYAE NOAY :MAWDLS(O

SNOLLVHE4O STHIWER
SONTY QI TTOM SANNI®W N ——

140d3y 1S3k TViHILVIN

BGET1.3BbP

c

" CoNTEYI NOAY

£ Sobd




BALLRING CLEARANCE REPORTS



BALLRING TO PEDESTAL
CLEARANCE REPORT

-0~

—0- ! 0015

OUTSIDE
MEASUREMENTS

INSIDE.
MEASUREMENTS

MANWAY

TOP VIEW

WELDMENT SERIAL NUMBER :_98292-01
WELDMENT PART NUMBER : N88SK1-238

CRANE MODEL NUMBER : 340LA-160
CRANE SERIAL NUMBER :_059803C
CUSTOMER . PEMEX
REMARKS . ALL BOLTS FIT,

TOP_OF FLANGE
PARALLEL WITH BOTTOM




BALLRING TO UPPERSTRUCTURE
CLEARANCE REPORT

OUTSIDE
MEASUREMENTS

INSIDE ‘
MEASUREMENTS

.007

.007

* INDICATES LESS THAN .003

TOP VIEW

WELDMENT SERIAL NUMBER : 982/9-01
WELDMENT PART NUMBER : N61584—001

CRANE MODEL NUMBER : 340LA-160

CRANE SERIAL NUMBER - 059803C
CUSTOMER - BROWN & ROOT/PEMEX
REMARKS - ALL BOLTS FIT

ALL MACHINED HOLES
WITHIN TOLERANCE.




BOLT CERTIFICATES



: A Giviston of Nuga rGarporitian
Fost Offics Box 5100 = Saint doe, Indiana 45678% - Telephone 236/337-1600

CUSTOMER NUMBER 267 DATE SHIPPED 8/19/98

CUSTOMER NAME PORTEOUS FASTENER CO. )
CUSTOMER P.O. # 17121614-HOUSTN NUCOR. ORDER # 2B8B0%
CUSTOMER PART #  000BO-4242-020 DATE TESTED &/10/58
o iinnsorusneCERTIFIED HATERIAL TEST REPORTwmstmmsimssssinosst MANUFACTURER ID: n
PART HNO. DUANTITY LOT HO. DESCRIPTION
123350 280 971%0C 1 1/6-7 %X G 1/2 GR 8 HX CAP SCREW PLAIN
~—CHEMISTRY MATERIAL GRADE —413BM
MATERILAL HEAT «#CHEMISTRY COMPOSITION (WT% HEAT ANALYSIS) BY HATERIAL SUPPLIER
NUMBER NUMBER c MH P s sI CR MO ¥
RMD1283%4 BT 6808185 .35 .90 .013 .010 22 .50 .19 .029
—MECHANICAL PROPERTIES IN ACCORDANCE WITH SAE J429-83 AND ASTM A354-95 GRADE BD RY NUCOR FASTENER
SURFACE CORE PROGF LCAD TENSILE STRENGTH
HARDHESS  HARDNESS 116300 LBS 6 DEG-WEDGE
{R30N) {RC) (LBS) STRESS (PSI) E..
6.1 . 363 PASS 163260 168483 ' e
55.8 34.2 PASS 163300 168524
N/A PASS 164500 169763
N/A PASS 164920 170196
N/A PFASS 164390 169649
AVERAGE VALUES FROM TESTS PRODUCTION LOT SIZE 4400 PCS
55.5 34.8 164074 169323

—-SURFACE QUALITY WITHIN LIMITS PRESCRIBED IN SAE J1061A

—MICROMARDNESS TEST RESULT IN ACCORDANCE WITH SAE JIZ1(HKNY.
POSITION 1. 371 2. 82 3. - 386 .
HEAT TREATMENT — AUSTENITIZED, OIL QUENCHED & TEMPERED (MIN 800 DEG F)

CERTIFICATE OF INSPECTION
PROVIDED BY
PORTEOUS FASTENER CO. _
TO: QUALITY BOLT & SCREW

ORDER NO.  235-12758-HO

.-
ol
'
L
3

T

THE NUCOR FASTENER TESTING LABORATORY HAS BEEN ACCREDITED BY THE AMERICAN ASSOCIATION FOR LABORATORY
ACCREDITATION IN THE FIELD OF MECHANICAL TESTING. ALL. TESTS ARE IN ACCORDANCE WITH THE LATEST REVISIONS

OF THE METHODS PRESCRIBED IN THE APPLICABLE SAE AND ASTH SPECIFICATIONS. THE SAHMPLES TESTED CONFORM TO ANST
B18.Z2.1-1997 DIMENSIONAL SPECIFICATIONS ALONG WITH THE SPECIFICATIONS AS DESCRIBED/LISTED ABOVE

AHD WERE MANUFACTURED FREE OF MERCURY CONTAMINATION .

}EE ﬁTgEk WAS MELTED AND MANUFACTURED IN THE U.5.A. AND THE PRGDUCT WAS HANUFACTURED ARD TESTED IN

WE CERTIFY THAT THIS DATA_IS A TRUE REPRESENTATION OF INFORMATION PROVIDED BY THE MATERIAL SUPPLIER AND
OUR TESTING LABORATGRY. THIS CERTIFIED MATERTAL TEST REPORT RELATES ONLY TO THE ITEMS LISTED ON THI=S
DOGUMENT AND MAY NOT BE REPRODUCED EXCEPT IN F%ﬁhba FASTENER :

A DIVISION OF HUCOR CORPORATION

2. Hondin

HARDEN
ACCREDITED QUALIXY/ CONTROL SUPERVISCR
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3T REROR

LOT o 9707-58284

2. BT OR urmrr;rmam
10655
. QUALITY BOLT & HCREW | e
9454 8. CHOCTAW DRIVE o FARTHOS. PAT ,
BATON BOUGE, LA 70813 _ 1998-06-23
U.S.A. GUETONRR AO. ¥O- [ wereRac wo
i , VOIGE DATE: | _ WVOKE N0 -
namawnou EEX ED CAP SCREW ﬁBﬁ URC
ANOWARENS  SOLID TRIANGLE & 6 BADTAL LINES N
S
11/4~7X 4 | - ATLQ¥-4043 .Q'agﬁoo :
' _HEAT ;;ueum_aums;s _ o " e
: " T

-aRble-cud & 074 JHEETT § 1077 Uaa F,gH
. CRl

150,000 c 33.0
: 58.6 c 38.0
SAMPLE "30',"1‘.‘." 124,000 154,000. 50.3 C 34.4
. KO0.3- 120,000 © 156,000 . 50.5 - 34.6
¥NO.3- 120,000 152,000 ' 50,8 c 34.1
NO. 4~ 120,000 158,000 50.6 C 34.1
0.5~ 120,000 155,000 50.7 ¢ 34.5
TBE ABOVE TESTED SANPLES COMPLY IN ALL RESPECTE WITH THE FOLLOWING SPECS)
A% J-439 ANSI/AGME B16.3,1 TEREADS PER ANSI Bl.l CLASS 22 UNLFS§ OTEERWISR
SPECIFIED.TEESE FASTENERS WERE OIT QUENCHED AND. mzmezar.n AT A TEMP.AROVE 800 ¥ \
L e e o S A T SR s ot
CoRy af this teet ieport signed
Manufactured by: CANADR, THPASCO . L
_ v ; .
' FRANCINE DEMERS
TMMMWIQ(WMMMWE Diviston of IFASTOGROURE , Ll ‘
Tol. :4614) 6234741 Fax: (61004605498 Pavimarainp (Tantarocms brer Commtmarman ™

ww DOnE TATAOl F RAZ k%
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Houston Date: 5/14/98 Time: 9:22:46 AM

Page 3of3

T R T,

-} —HMECHANICAL #ROPERTIES IN ACCORDAHCE WITH SAE J423-83

. pr———

_ . A Diviston of Hucar Carpontion
Post Office Box 6100 - Saint Joe, indlana 46785 - Telephone 218/3371600

P CUSTOMER NUMBER 267 DATE SHIPPED 3/07/98 oy
L CUSTOMER NAHE PORTEOUS FASTENER CO. _ s PED
i) CUSTOMER P..0. #  17080930-CALIF  HUCOR. ORDER # 247482 i <1
"I CUSTOMER PAKT #  OUUBO-4261-020  DATE TESTED 11/08/97 A
Cemeswud R enrrnnwu CERTIFIED HATERIAL TEST REPORTuusssnsusuusnuuin """*'-("l" MANUFACTURER ID: n
;F-iRT _ﬂq. QUANTITY LOT NO. DESCRIPTION :
1123350 144 B2974A 1 1/6-7 X 6 1/2 GR B HX CAP SCREW FLAIN
o —“CHEMISTRY HATERIAL GRADE —-413G5MLV
.1 HATERIAL HEAT wnCHEMISTRY COMPOSITION (WT% HEAT ANALYSIS) BY MATERIAL SUPPLIER
i NUMBER! NUMBER c e P s st e MoV
IRHO11%%1 HU 251633 .38 1] .008  .010 .27 Q2 .16 .027

AND ASTH ASS4-95 GRADE BD BY RUCOR FASTENER

CORE FPROGOF LOAD TENSILE STRENGTH
HARDHESS 116300 LBS & DEG-WEDGE
(RC) (LBS) STRESS (PSI)
350 PASS 161008 165159
34.9% PASS 150922 165070
4.7 _ PASS . 16406¢ 169318
3b.6 PASS 163742 169187
6.2 PASS 163419 168647
FROM & TESTS FRODUCTION LOT SIZE 2900 PCS
35.0 . . 162672 167876 .

. __SURFACE QUALITY WITHIN LIHITS PRESCRIBED IN SAE JI1061A

T} POSITION

. ~MICROHARDHESS TEST RESULT XH ACCORDANCE WITH SAE JiZl(HKN)
38

1. 356 2. 371 3.

| HEAT TREATHENT - AUSTENITIZED, OIL QUEHCHED & TEMPERED (HIN 800 DEG F)

"CERTIFICATE OF INSPECTION .

™

THE HUCOR FASTENER
ACCREOITATION IN THE FIELD OF MECHANICAL TESTIHG.

PROVIDED BY -
PORTEOUS FASTENER CO.

TO0. A& BBOLT -
ORDER NO. 300904ABBOLT

E AMERICAN ASSOCIATION.FOR LABORATORY
e § AéCﬂRDANCE WITH THE LATEST REVISIONS
THE SAMPLES  TESTED CONFORM TO ANSI

TESTING LABORATORY HAS BEEN AGCREDITED BY
ALL TESTS ARE IN

SAE AND ASTM SPECIFICATIONS.

IOF iTHE 'METHODS PRESCRIBED IN THE APPLICABLE
‘B18.2.1~1992 DIMENSTIONAL SPECIFICATIONS ALONG WITH THE SPECIFICATIONS AS DESCRIBED/LISTED ABOVE

- JAND WERE HAMUFACTURED FREE OF
TRE STEEL WAS MELTED AND HANUFACTURED IN THE U.S.A.

THE U.5.4.
_-HE'EICERTIFY THAT THIS DATA_IS A TRUE
© T DUR TESTING LABORATORY.
. DOCUMENT AND HAY NOT BE REPRODUCED

ION
AT L AND THE PRODUCT WAS MARUFACTURED AND TESTED IH

REPRESENTATION OF INFORHATIGH PROVIDED BY THE MATERIAL SUPPLIER AHD
THIS CERTIFIED MATERIAL TEST REPORT RELATES OHLY 7O THE TTEMS LIST;D ON THIS

EXCEPT IN FULL.
NUCOR FASTEMER
A DIVISION OF HUCOR CORPORATION

%« 2. Mondlon




ALKER
BOLT Manufacturing co. Customer

. : A & B BOLT
P.0Q, Box 23502 Customer PO # : 301513ABBOLT
Houston, TX 77238-8502 Sales Order # : 57841
"31)=-448=4321 Date : 10/16/1998
Item [ Quantity | Description
A | 87 1-1/2" (6) X 5" HEX CAP SCREW W/CADMIUM PLATE W/COLORLES CHROMATE
Cugtomer Part # : Lot # : 57841-a1 Heat Code : 796
Specification 1 SAE J429 JULY 1997 GR. 8 W/CHARPY PER API2-C
Additional Reg’s : - 100% VISUAL EXAMINATION
Heat # C Mn P 8 51 Ni Cr Mo
8067980 .40 .75 L009  .022 .24 1.84 .88 .22
Tensile Lab # Tensile PSI Yield PSI % Elong. R.A. %
TR26249 164,110 151,329 16.4 56.7
TR26250 160,406 146,322 16.1 57.2
Hardness
321/352 HBS
Charpy Lab # Specimen Size Value Temperature
Impact <3510 10MM X 10MM 51.5/48.5/48.0 FT/LBF oF
€3511 10MM X 10MM 50.5/57.0/46.0 FT/LBF o F
Ttem | Quantity | Description
A ] 316 1-1/2" (6) X 5" HEX CAP SCREW W/CADMIUM PLATE W/COLORLESS CHROMATE
Cuwcomer Part # : Lot # : 57841-A2 Heat Code : 797
Specification : SAE J429 JULY 1997 GR. 8 W/CHARPY PER API2-C
ddditional Reg’'s 100% VISUAL EXAMINATION
Heat # c Mn P S si Ni Cr Mo
8090646 . .40 .75 .010 .016 .23 1.69 .80 .21
Tensile Lab # Tensile PSI Yield PSI % Elong. R.A. %
TR26251 177,018 168,219 13.58 53.2
TR26252 174,537 166,581 15.2 55.8
Hardness
340/362 HBS
Charpy Lab # Specimen Size Value Temperature
Impact ©3512 10MM X 10MM 35.5/37.0/41.0 Ft/LBF 0OF
C3513 10MM X 10MM 42.5/40.0/40.C FT/LBF OF
ST, RICHARD W. SIVLEY
'& i j MY COMMISSION EXPIRES
"4,5’&"'9?:‘.'3:6:{% Novembar 27. 2000
STATE OF TEXAS This test report may NOT be reproduced except in full
COUNTY OF HARRIS NVILAP Lab Code: 200126-0 without the written approval of WALKER BOLT Mfz Co.

Subser’® * gnd sworn to befgre mo I certify the above resnlts to be correct as
this_; |___dayor ( & I q Q RRA ,19 EE c@d in th; reconﬁsf the Company.

Brenda D, Janczak r Quality/& oordinator

Motary Publicin and for Texas



| . L
A & 8 BOLT-

. Cumtomer ] L, ’
~ Cugtomer PO # : 420117ABBOLT - o
- Sales Order # : 56815 -
Date H DB/07/1998-

Deacription

o s a

' Lot # : 56B15=A

 SRENJ429 'AUGUST 1983 GR.. e (4340) W/CHARP

: 100% HARDNESS TESTED -

100% VISUAL EXAMINATION

c Mn p s si Ni Cx Mo. S
.40 .75 .013 .022 .22 1.68 .80 .25 . .7

;n“sﬂe Lab # Tensile PSI Yield PSI % Elong. R.A. %

S TR25681 171,842 160,196 16.6 56.8

TR25682 172,501 161,085 : 14.9 54.7 .

..i;t_

'Hardnﬁs
327/353 HBS

nrp. Lab # Specimen Size ’Value Temperature
mipact c3380 10MM X 10MM 42.0/38.0/40.0 FT/LBF __~ OF
o €3381 10MM X 10MM 44.0/41.0/40.0 PT/LBF .~ QF

..

€ 2
e

‘fMetallurgical - Lab # Spacification Regult
LT TR25681 SURFACE HARDNESS 55.0 HR3ON
e TR25682 SURFACE HARDNESS '56.8 HRION

" BRENDAD. JANGZAK I - o

MY COMMISSION EXPIRES X
Septemnber 1, 1999
STATE OF TEXAS ~ This rest r¢port may Nal'lt npmdncd excepl in full
COUNTY OF HARRIS _ NVLAF Lab Codu: 200126-0 v withost the wrilien approval of WALKER RQLT Mfg Co,
num_gli:p Na sworn 40 Befire me Qg 1 cartify Ihllmwrmﬂstnbucmt g
p\ day uf A iA[% A$J T N contained in the redonds of ¢ Cﬂll :

g-rgm, Publii in el for Timia " Tommie . Helims -

"



WIRE ROPE CERTIFICATES



AMERICAN

CERTIFICATE OF EXAMINATION OR TEST OF WIRE ROPE

MATERIAL SUPPLIED

WIRE ROPEDESCRIPTION:  7,a%  1ax19 Dyia  RREG HPTP

CUSTOMER:
CERTEX GULF COAST

CUSTOMER ORDER NO 20493

BRIDON AMERICAN ORDER NO.:

20868

DATE TESTED:
4/28/99
REEL NUMBER: @ o
NOMINAL BREAKING LOAD (LBS.):
87, 6e0
ACTUAL TEST LOAD (LBS.):
121,100

smmeo:zﬂnﬂ/%ﬁ TEGHNICAL DIRECTOR

NOTE: AGCEPTANCE STRENGTH IS NOMINAL BREAKING STRENGTH LESS 2-%% PER FED, SPEC, RR-W-410.D.

WARNING: Any warranties, expressed or| mpiied, concerning the use of this product apply onlytothe neminal strength of
new, unused wire rope. All ecuipment using this produoct must be properly used and maintained. Wire rope must be
properly stored, handled, used and maintgined, Most importantly, wire rope must be regularly inspected during use.
Damage, abuse or improper maintenance can cause rope fatiure, Consult the AISI Wire Rope Lsers Manual, ASME or ANS!
Standards, or Brigon American Corporation befpre usage. Wirg rope removal criteria are based on the use of steel sheaves,
It synthetic sheaves are ussd, consutt the sheave equipment manufacturer, Warning!

bR 00,
Sy
4 *

)
&

BRIDON American Corporation U
280 New Cormmerce Enulevarst Wikes-Bare Penrisylvania 18705 870822 0348 Fax 577 622 0120 Inweo,

£



5195 FAAL bU4 703 LiZ6  BRIDON ELM

L Y592 =]

+++ HOUMA @ uo1

L FLF | AMERICAN

CERTIFICATE OF EXAMINATION OR TEST OF WIRE ROPE

MATERIAL SUPPLIED

- WIRE ROPE DESCRIPTION:  3/4%  18X19 DY18 RREG DPTP

CUSTOMER;:
CERTEX GULF COAST

CUSTOMER ORDER NO.: 400865
BRIDON AMERICAN ORDER NO.:

19912

DATE TESTED: .

REEL NUMBER: papeszace

NOMINAL BREAKING LOAD (LBS.): .
66, 600

ACTUAL TEST LOAD (LBS.): ve. eab

DATE: /30799
SIGNED:W A TECHNICAL DIRECTOR

NOTE: ACCEPTANCE STRENGTH 1S NOMINAL BREAKING STRENGTH LESS 2-%% PER FED. SPEC. RE-W-410.0,

WARNING: Any warranties, expressed orimplied, coneerning the use of this product apply only to the nominal strength of
new, unused wire rops. All equipment using this product must be properly used and maintained. Wire rope rmust be
propeily stored, handled, used and maintained. Most importantly, wire rope must be regularly inspected during uss.
Damage, abuse orimproper mainlenance can cause rope fallure, Consuit the Al St Wire Rope Users Manual, ASME or ANSI
Standards, or Bridon American Corporation before usage. Wire rape removal criteria are based on the use of stee! sheaves,

If synthetic sheaves are used, consult the sheave equipment manufacturer. Warning|
| G Gy
'¢,'$ 4({3
o
% §

BRIDON American Corporatlon _ .
280 New Cormmeicg Bowlevard Wikes-Barre Penngylvanin 187068 570 822 3340 Fax BT0 022 6180



BRIDON American Corporation . ’
. 280 New Commerce Boulaverd Wilkes-Barre Pennsylvania 18706 570 822 3349 Fax 570 822 G180

S ysa

SFYo AMERICAN

CERTIFICATE OF EXAMINATION OR TEST OF WIRE ROPE

'MATERIAL SUPPLIED

WIRE ROPE DESCRIPTION; /4"  6¥25 EIP IV RREG Rz
CUSTOMER:  CERTEX GULF COAST S 7
CUSTOMER ORDER NO.: 400935-PT

BRIDON AMERICAN ORDER NO.:

20642

DATE TESTED: * s/24/05

REEL NUMBER: 030608802 |
NOMINAL BREAKING LOAD (LBS.); 58,800
ACTUAL TEST LOAD (LBS.): ca;i00.

DATE: &/16/99

SIGNED: 4 TECHNICAL DIRECTOR

NOTE: ACCEPTANCE STRENGTH IS NOMINAL BREAKING STRENGTH LESS 2-%:% PER FED. SPEC. RR-W-410.D.

WARNING: Any warranties, expressed or implied, concerning the use of this product apply only to the nominal strength of
new, unused wire rope. All equipment using this product must be properly used and maintained. Wire rope must be
properly stored, handled, used and maintained. Most importantly, wire rope must be regularly inspected during use.
Damage, abuse or improper maintenance can cause rope failure, Consult the AlS| Wire Rope Users Manual, ASME or ANSI
Standards, or Bridon American Corporation before usage, Wire rope removal criteria are based on the use of steei sheaves.
If synihetic sheaves are used, consult the sheave equipment manufacturer, Warning!




LOAD BLOCK CERTIFICATES




®,

Mm P.O. BOX 3128 TULSA, OK. 74101
thel}rnsbgnmu
— II'II:

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

180 9001 REGISTERED FIAM

APPLIED HYDRAULIC
SYSTEMS, INC.

SERIAL NO:

98-165-85
98-165-86
98-165-87

CROSBY PART NO: 8014680
CROSBY CG NO: 932288
CUSTOMER PO#: 38140

JOB#: 059801-100298
JOB#: 059802-100298
JOB#: 059803-100298

DESCRIPTION:

MOS0T18EH 18" 45.5 METRIC TON
API 2C CRANE BLOCK

products of uncompromrsmg quality . .
?OSBY Clips & Fittings, | EBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facitities in: Jacksonville, Arkansas - Los Angeles, California - Atlanta, Geoergia - Chicago, Illmms Tuls
a, Oklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seatile, Washington - Toronto (Brampten), Ontario - Barns|ey England - Mechelen (Putte), Belgium - Cergy!:‘?t Chnstgpha France

&
PART OF THE FKI GROUP OF COMPANIES



| ® ®
Mm P.C.BOX 3128 TULSA, OK. 74101 the nrnSb!gl"nl,ll'l,|

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

INDEX

ORDER
CERTIFICATE OF CONFORMANCE
MATERIAL CERTIFICATION
MAGNETIC CERTIFICATION
PERSONNEL CERTIFICATION

MACHINE CERTIFICATION

products of uncompromising quality . . .
CROSBY Clips & Fittings, |.EBUS Load Binders, McKISSICK Blocks & Shea__ves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facifities in: Jacksonville, Arkansas - Los Angeles, California - Atlanta, Georgla - Chicago, #lincis - Tuisa, Oklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattle, Washington - Toronto {Brampton), Ontario - Barnsiey, England - Mechelen (Putte}, Belgium - Cergy St. Chrisiophe, France

ol
PART OF THE ’( FKi GROUP OF COMPANIES

faiigns s




1
Regular Orde ’ ‘ is count d Orda

Customer No.

APPLIED HYDRAULIC SYSTEMS, INC

BOX 10155,8TA 1
EOUMA LA

70363

2980 Order Number 932288

4 % Entered By DOUG 7/23/98

Last maintained by MEB 7/17/98

APPLIED HYDRAULIC SYSTEMS, INC

204 INDUSTRIAL AVE C

HOUMA LA

70363

38140 6/30/98 6/30/98 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
SH- JOBS 059801-100258
SH- 059802 100298
SH- 059803-100298
1
2 _
3 3 0 8014680 ENT 383 CRANE BLK 7/8L SP
Records to Roll (1-24): 8 Total Weight 8295.00 Order Total:
Fl=End F3=Fold Fé=New Inquiry F24=More keys




m\?sﬁ?ﬁﬂ[,;g, w&m&'ffﬁﬂ 5?‘&Q’mﬁ%‘fiﬂ{%ﬁg{mii’és'fﬂf%‘xﬁﬁ’e‘ﬁwf{? Wf @\nﬁaﬁg;gf% nwz;:mgff, @1**‘13*“‘%’\%! \\:,-r;ﬁ\*\\

FH : fiint i
ggi Hw H i" i3 \l‘s ;ji 54 "E . ;.’;1\

APPLIED HYDRAULIC SYSTEMS, INC.
BOX 10155, STA 1

HOUMA, LA 70363 the n@.gﬂ_ﬂg} gll‘Illlg

: ‘Certificate Form No., 932288
Customer Purchase Order No. 38140
932288

Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

(1} 2) {3) [E))] 5
Distinguishing number or Deseription Number Date Working Load
mark (if any} of gear Limit

SERIAL NO MO50T18EH 18" 45.5 METRIC TON| 3 09-22-98 45.5 MT)

98-165-85 | METRIC
98-165-86 API 2C CRANE BLOCK TON
98-165-87

JOB#: 59801-100298
JOB#: 59802-100298
JOB#: 59803-100298
ART NO
8014680

(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 Clerk

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.

(Date) September 22, 1998 (Signature) Qﬂm’“‘ /(/

ﬂ Joanne Nutter
VN
’gi& gj;}’g ,{ %"?53

T S T
i %@‘«*fgﬁﬂ; - N




mREHERSTEELCOMPANY,LLC

Jot97 1e:28 TEST c RTIFICATE Nos 1 1aS
P/0 No P4SQ77
Rel
S/0 No 1 11695-01
B/L. No 1 989! Shp E90cte?
Inv No Inv
Sold Yo: { 376) Ship To: (G20}
CROSBY-LEBUS MFG. CROSBY-LEBUS MFG,
P.0. BOX 271 P.D. BOX 271
9@0 FISHER RD. 92 FISHER RD.
LONGVIEW, TX 75606 LONBVIEW, TX 75606
Tel: 903~759—-4424 Fax: DBEOOOAAVVCAD
CERTIFICATE of ANALYSIS and TESTS Cert. No: | 1853
290ct 87
Part No
HOT ROLLED ROUNDS 4130 Pee Wgt
5.6258 X 17 21, 406
HKREHER CERTS WITH SHIPMENT
HOLD FDR CUSTOMER RELEARSE
F™R #0092960
I . 5 TONS LIFTS
MOLY SURCHRRGE
SCRAP SURCHARGE
Heat Number Tag No Pcs Wgt
143654 Ha56219 a, 421
143031 H256239 3,197
143831 H256242 3, 350
143031 H256243 2, 131
143031 HZSe6244 3, 307
H r ##% Chemical Analysis ##*%
231 C=4{. 30} Mn=(.47) P=(.@22) S=(.816) Si=(,.29) Cr={(. 86} Mao=<(. 17}
- Al=¢.028) Cu=(.17) 8n=(.Q051) V= 82 Ti=(.010) W={.@E) Gr={(3)
#%% Jominy Tests #ax%
1= 2= 3= 4= S= 6= 7= B=
9= 1= le= 1 4= l16= 18= 20= 24=
28= 32= _
143654 C=¢(.31) Mn=(.53) P={.@&87) B8=(.013) Si=(.29) Ni={, 17} Cr=4.8%9

W: hereby certify that the

R etes
.

tMo=<(. 17} ARl=¢,B34) Cu=(. 24} Sn={. 8479} V=(.02) Ti=( a1@ Gr={I1C

*#n% Jominy Tests #*¥# '
= 3= 4=
iz= 14=

5= 6=
16= 18=

7= 8

1= -
20= 4=

Q=

>
@
28+ ez

n un

() =

contents of
orrect and accurate,

chegy




THE CROSBY GROUP - TULSA

TENSILE TEST DATA SHEET

DATE: 04/16/98 SERVICE QCP 1400 LAB LOG NO. L-98-104
DESCRIPTION: 19-A-60-X5B DIE NO. 58%

SPECIFICATIONS: ASTM CLASS AD (521-76(82) OR J (668-93)

SPECIMEN SIZE: 0.505 INCHES DIAMETER
SPECIMEN AREA: 0.2 SQUARE INCHES
ELONGATION: 22 %

REDUCTION OF AREA: 5T %

YIELD STRENGTH: 76.5 KSI

YIELD LOAD: - 15,300 LBS

ULTIMATE STRENGTH: 107.0  KSI

ULTIMATE LOAD: 21,400 LBS

HARDNESS: 241 BHN

SURFACE OF TENSILE BAR: BHN 212

EXCEPTIONS: NONE

TEST PERFORMED BY MIDSTATES ANALYTICAL LABORATORIES, INC.

PREPARED BY: LESLIE MCAULAY :aiQXlLL:/[y794L¢ﬂJag+_

APPROVED BY: JAMES E. FRYAR _5;::§Pa:ﬂhfffi::577)vwan
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T SHERRY LABORATYORIES
682 : 38th Street

Toten. L& 741453241 INDIANA LOUISIANA wanOXLAnOMA Fax :(l)g:gi:gg:
Telephone 918-664.7767 Toanog Servicn Jnc
LABORATORY REPORT

Attn: Steve Kendrick _ Report No: 1988060276~ 2

The Crosby Group, Inc. . Date Received: 06/16/98

P.0. Box 3128 Date Reported: 06/19/98

Tulsa OK, 74101 _

P.O. No: M8803922

Sample Description: 5.00 Barstock APl 2C
Materiai: 4140

Heat No: 21838

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015.

Specimen removed from 4/5 radius.

Test Report (ASTM E 8-86) RT, Longitudinal Tensile

Parameter Result
Diameter, in. 502

Tensile Strength, psi 151,900

Yield Strength, psi .- 134,700
by 0.2% offset

Elongation in 4D, % 18

Reduction of Area, % 58

Hardness Test
Testing Specification: ASTM E18-84
Hardness Scale: ROCKWELL "C"
Acceptance Criteria: N.A.

Actual Coupon Hardness:  33.0, 32.5, 33.0

Approved By:__ ;%f : ’;-/4 A
Aurelio Zubillaga, Supstvisor
Metallurgical/Mechanical Testing

This document shall not be reproduced, axcept in full, without the written approval of Sherry Laboratories/Cidahorna. AZLA Certification # 785.01 & 785-
02. The recording of false, fictitious, or fraudulent statements o entries on this document may be a punighable offense under federal and state law.
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SHERRY LABORATORIES
687~ st 3Bth Street

T UK 74145.324) Mosiah Toning Sorvice,
Telephone 918-664-7767

LABORATORY REPORT
Attn: Stave Kendrick : Report No:
The Crosby Group, Inc. ' Date Received:
P.O. Box 3128 Date Reported:
Tulsa OK, 74101
P.O. No:

Sample Description: 5.00 Barstock APl 2C
Material: 4140

Heat No: 21833

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015.

Specimen removed from 4/5 radius.

impact Test Report

INDIANA LOUISIANA DKLAHOMA Fax 918-627-3062

tas, 800-324-3378

1998060276- 2
06/16/98
06/19/98

Ms803922

Styie and Model of Machine:  Tinius Olsen, 74

Available Impact Energy: 264 Fi-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; ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature:; -25 °F
Notch Location: Base
Surface impact Values (Ft-Lbs.): 42, 42, 43
Lateral Expansion(Miis): 17,15, 16
Shear(%): 40, 40, 40

Approved By:__& - g/l-'
Aurdlio Zubillaga, Superuisor
Metallurgical/Mechanical Testing

This document shall not be reproduced, axcept in full, without the written approval of Sherry Laboratories/Oldshoma. A2LA Certification # 785,01 & 785
02. The recording of false, fictiticus, or fraudulent statements or sntries on this document may be a punishabie offense under federal snd state law.

Page 2ol 2




14
"7
18
19
29
21
22

24
25
25

16
17
18
19
2t

21
22
23
24
28
26

17
18
19
20
21
22
23
24
25
25

.l....-'\.r\.

=

B’ LA TANN Y TH IR U
Sute/Page ~NeuNa. BAOSG
Stalvalsev&rk A[Srom e )
O 1100 Fredanavark - Telefon 477721 1) . Taefm 4211 4 & - Taa W19 theee AufteagiYour arder MUS—29385
Unmr Aufirag/Our ardern 28257
“.1‘0 sAS167 Q04 D awum/O st 23.05.1997
CHARLERGI (USA) ;‘:’?mgﬁofléﬁ )
s
FABRIQUE DE FER DE CHARLEROI USA
39 DANBURY ROAD FOR FURTHER TRANSPORTATION BY BAR
aétﬁ.ggnauggnzzg'ricur MUSKOGEE, OKLAHOMA
'S'LX‘!.""& MPAe LSME SEC II PART A (95) Loeferuny
N A EC . Sy Ms/5 ELISABETH G
Tusiay
| Talemnm h&uﬁ
"o, Lahm/Marung ARna A prh /U unene sat .JP.::.H :md\ui'o‘ﬂ %nzfumm Sial 1 Walnad. Wailno,
al MyUs-29385 12192 2438( 25.4 3E 5927 | 38527 |[X8! 8890V 1
;t 3| mMus-2918s 12192 | 2638] 25.u4|TWY 1 5927 38527 |XS 88933 1 :
! a| MUs-2938S8 | 12192 2u38| 25.4 % 1 §927] 38527 (X6 8892V 1| N
| 3| MUsS-25385 12192} 2u3g} 25,4 1 5927 38527 |X7| 88%5v 1| N
3| Mus-29385 1121922438 )| 5927 | 3815 a
4| MUS-29385 12192 30u8! 9.5 1 2771 3393: ;3 g%gg:: ?:
4; MUS-2938S 12192!30u8| 9.5 20 1 27791 28938 |A2| 3200A 1[N
Ul MUS-2938S 3/8 121923048 9,5] ¥ 1 2774 | 28938 D2 3206A 1| N
4l MUS-29385 12192} 3048| 9,5| gy 1 2771! 38940 (XB! 7B3GA 1| N
: :U; gg:: :22.132 ggus 9.5 1 2771! 38940 |DBY! 78u43A 1| N
'cm...‘::."ﬂmz'f:‘"?:m?.’im' 21 92233 38370 fcal 9365V
F7] Ma | S 3 P 15 | &) CQuj Ni|Me Al [wn | 1 v | B N | Ceq = Carbon-Equuvalest (ITW - fowula)
{7 1113016} 8| 927 8] 1 267 0 1 QO | Lkt o e 15"
47011120 16! &} 9]27] 8} 1 36| 0 1 no |7 A 1 e
47i111130l16] 8] 9{27] 8} 1 26 0 1 ua e N
47)111(30| 16| 8] 9|27| 8} 1 26] G 1 40 | Saramd -m“
ai109|2726{15]13{22] 8| 2 3si 0 2 41 g'a'u"m"‘“‘iwm..um
Jal115]26! 18l al11ia0l ol 1 50113 2 u3 [T R
d9/115i261 18] 3l11 |30l s 1 sol13 2 us fL 7
islt1sl26( 18l alt1|30] ot 1| isoi13 2 83 | sammwsacuiny
19l11al26|23l1s}12]31i10] 1 i saly 1 u3 |SA516-70
191115 26| 23] 1s|12031]10] 1 sul1a 1 43 | lamiea Reae o
191120127 2u] 7{11]31} 9t 1 411y 2 4y Y o Praaaa alary L ained
AL ) AL A 7 10 LY al..] [m Qu.mnmm“-:;nw
Ll® 4 7 i [ £t
Zopreraich qua/Taile tam Tancvere Kﬁhlddqbiclcmwlﬁtﬂ ., KVA = ASTHM - V iy ey
- Rt | A l R l Rt A 1 1 3 lavenpe Tu. ) 1 3 ::::L L [ * Xea Tumg
4u7 sw‘za 10a| 70| 99| 90}-4§ 1X
452|515 |28 108| 91} 66| 88{-us 1%
qugis515(27 93| 88124102} -u6 | \ 1%
456]518 |28 1a0| 67{1301119|-ué I B AP S
A50(523 28| | . 48| so! 63| sul-us | i ! P1X
dzo|s7aj23; | 801117, 74| 90|-u6 S S
q26|579°23: | | 35|1201108| 88)-46 oo b x
429|584 |21 ; i 129[176:1791611-uU6 i | LTX
di9is7eizal L s6| 57| 32| us|-u6 | tox
419|576 |26 | 70! 64| 61| 65|-us | 17X
Wa2|573 20| \ 1231107 ]136{122]{-u6 l 17X
| | mamed 'a.l ro e “ il e ol € | el | €
T cm-.uun,:_AZG.D ~7T3 TR . o Prondage and 2usand Furewd/en -
o ) ‘\' i '%.Ji'u'iiChED ’:::eﬂuﬁmndm‘m :"’vmhﬁ-‘lm m::::;:“n"uuuodmnn
:_' s _.‘."_. m-f:q- Ligynum v};;“:-m"nuw M""":.:'“':E?mu
i [=]
- io’l -7 ‘1'7 e 76 (A1 3¢
' . Vot ven Owm M::-’ =
CUSTC! ol Kiaseh o P semmmanmal  Z . Srteadna
n-'- 1] Oheah d cico/Piare B went’
CJ3TC:AzA P.O. ¢ M_i'lag_&?_i ; méu:“ 7. Greisen
CUSIO:»:HP}\H-‘ 4 A0 0K0YS [REXVA-LONG Chicl Metallurgis:
- 85 7 Det Dansk: Stilvalseverk A/S
HEAT # 27 pcS_L- | i
HEAT # PCS e

gOHM - DId

[ROFT0R N/d

HIVTd AAIS




s

B11C SAS*57 0

CHARLERODI (USA)
FABRIQUE DE FER

| 88 DANBURY ROAD
WILTON.

upt X72¢L) YA C

Stalvalsevaerk A/S~

OR-1000 Freooniuvary - Toiefar 67 17 23 31 Yolefar 43 12 <4 b - Foler 4592

CE CHARLERDI

Hicch
Seefp :.u

. :'AIF

“yee DIN 500'-59/3

Threr AulUSESY our arger:

Ne Mo, BEOSY

(2}
MUS§-29385

Unser Aultrag/Our order 28257

Duwm/Due:

23.05.199?7

Lialersuclle/Delivery sddresy:
NEW OQRLEANS

USA

FOR FURTHER TRANSPORTATION BY BAR

i
BleodickaPlate Widiaon

- e sar s

CONNECTIZUT MUSKOGEE, OKLAHOMA
. 06897-4409 U.S.A,
ILETY S50 ASHME SEC 11 PART A (95) Lueve e ELISABETH G
VN . -ug'c Toaimay
Talumnm; NE WL
¥oL | 74 thenMarking AWmastingen Dimend e Soc [Fa. [ GameyWa s | Sendou /W | Siak | WaterJMIIAG,
u6 7] MuUs-29385 3y [12192]30u8] 19, 1", 1 5572 | 38527 |B2| 8899V 1| N
¥y 8; MUS-29385 12192 | 30GBt 25,8 1 7410| 38529 IX6¥ 7295V 1| N
ug 8] MUS-29385 _112192/3048! 25.8 *?0 1 7410 38529 [X5| 7296V 1| N
49 8| Mus~2938S | [12192]|30u48; 25,4 4 1 7410 38529 (X7| 7299v 1lx
50 8| MUS-29385 12192]3048] 25.4 1 7410 ] 38829 [BS! 736UV 1| N
51 9! MUS-2938% 12192 | 2438| 9,5 1 2217 38370 [BY{ 9434V 1| N
52 9| MUS~29385 12192 2638| 9,5 1 2217| 38370 |A2| 9u3rv 1N
53 9 MUs-2938S 12192 |2438]  9,5) QL 1 2217 38370 |Da} 9u3av 1| N
54 9l MUs-2938S "76 12192]2438 9.5|ygy ! 2217| 38370 {Ba! 9439V 1N
85 9| MUS-29348s 121922438 9,5 1 2217 | 38370 (B2| 9440V 1IN
56 9! MuUs-29385 l Jdzis2l2u38!  9,s) 1 2217! 38370 lc2! 9gu2v 1w
) MWW Lomi gl Jadwl 00 Siavinal i aniduat 56 2279'__0_ i
[T Ma 18 1 P ] 8 ]G o] el AT [ O] N ] Ceq- CabonEqrian(ITW. o)
sef¥7{t11|30(|16] 8| 9i27| 8| 1 26( 0 1 ' L1V [yt weAiurrronieiryid P00
w 47 7l111 27016 9] 9426) 7] 1 29} 0 1 40 DRaThlmen: | ot
safy7{vi1{27([16] o 9f26] 7] 1! 297 © 1 GO || | paaoty i § MusinseHinser
49l M7t111427 |16 | 9126 7| 1 29{ 0 1 U0 | Musiommia, Musaripms !
seldziviv27{16] 9] 9|26} 7§ 1 29| © 1 40 |om- Mot complalon
s1{1e|120{27 (24| 7{1+131| 9| 1 4114 2 N L
9| 120(27 |24 7[1131] 9| 1 41|14 2 ay |1 F
{ej120l27 24| 7j11 31 91 1 a1y 2 TS JAR——
salfol120]27{24] 7|11 33| 8| 1 41i1y 2 Uy [SAB16 =70 o amanan
ssio{t20|27|24] 7[11j3t] 9 1 a1y 2 Gy | tomes art Had re. .
s6| %5120 (2724] 7 atl o4 1 uy i1y 2 Ga | e e mieiaLassl non
RAL ] 4y Mot vovies Mpise vl bl
T grecieh quar/Tensic e TenivrK Knttl\h.pqmmuui ' KVA = ASTM - V Vg
e | oA | am | & ; ] 1 ,\..1_! Tew | 1 2 1 bt | " Res 1 Tewp
uslIByu (526128 ! : 12u! 8a} 70! oul-ué 1X
* u7]3l89{521 (31 1u2(120(133{132]-46 iX
) 115213z 111! 93[119]108|-u6 1X
ugl3kzis522128 1221112]126|121{-u6 1X
s0lagiris20|zs 1101135139 128|-46 11X
S1{4R3 (57619 | 89 1441291121 ~u46 ‘. . 7X
sz2lups se12c, ) BS| 831108: 92|-u§ ; | 7X
53jaRs|573 |18 ! 1261112{163,134]~48 , 7X
sulupglsas |22 ! 1071113|110]110|-46 I 7X
s5s|upg s82f20 ' 15| 64| 79! B3|-us . 7X
s6luR3 ({58120 ! 67| 82| 17! 55|-us ! l'!x
Ntmem? - L N Jwuse C Tave °c it c
. w Probalaps und Zuruné ' -
spfasios Azno T"'ﬁ.“u:;m““““ "I:::::l:druLﬂmulqulnmw
= oy | Ve oot | e e S e
i R 1 Cluiiwivim ’
I d ST ' pliAnyall S AU ’%ﬁ 145 1997
1 . [1F] Udl vee QW Ko s
L 2-/9-98

dAAT T e dfCondinon ‘Z. Greiser
T RYASLONY Chacl Mciallurgist
SN S LVECL&QZ}—H—/ . Det Danske Stalvalseverk AfS

-"ll
S,

dgHX - OId

1891108 N/d

ALVTd 9dIS



: .1
M $0d ¥ LVIH

" 1504 "GRG LALYH
ﬁdwddda J8Yd HINOLSND

n ‘O'd BI0LEND

@owwoow@% -oﬂ% | %E;Qma
“ dv 41LVvV1d ,
Lo-&- 3]

TS "__:m

, _ QIHSINNA SLLSIZ1 1535 T

-~ BEr _
) mm amm&d wnm‘_gm,__... SH00 N0 wﬁﬁ_mﬁz 1102

MLH{OND G351 V00N 31 .r
NI¥ S¥ 510 32 2,766 LY QISTTYNUON SVA Y/LTSLS? oV

WIN S W 6 ¥0J 2,916 1V QISETVIIN SYR ¥/BISIST WIS

N NGLIVONOTD = 512 *RLSNIAIS ITISK3L AWML - SIn ‘INIGd 913IA = 4 CHLNDY 33043 - d ugwu?
.y . ]
¥ 101 i _ i i
T TR IR ¥ (18 ﬁsu“ y0'0 | EE0'0 | OYD'e [ TS0 | OED 00’0 | LT0'T | e’ | W0 S0 MDY SISISL Sh !
ERR AR i | e
._ -‘ h [} 4 + 1 + 1 1 L] ] — _ - L “ < ¢ ' m
“ mt o |- % 13 5 i 810 i 00'0 |y | is'o | 0'o | wot0 je0T'0 RO 0S0'T fGH0'0 9100 “Ec | {0 _:Em_ Ny
: ! ]
| ¢ t | s | i | ooa | nbs 1 t 1 t 1 1 ? ! ? _ _ 1 | " i
w0 bal N 98 SIA ) k-] YN S0 o o L m L8] If] A o d i ] 4 NS o sE),
L8 Qb W9 TS 09 X W56 X WM T SUOLSURNLG
% - ¥ 3
9% - N e ﬂ
06 - & J0Re SISV HISY
06 - o 3o SISV Sy Ay 1oy 3V TIS Q1IN GITI0N 10H NIY VNposg
n &% LR G/ 965 sapag sm01sm
[ o s REINGT AVY LT NOHA 01
d o NPYHR) N )
1 01 %S it )
I1Y3041183) 153)
NOTSTIAYE 1VII8¥NIIVESY
A58 (GELC) ANPEgyy  LLBS08 SL ST ORI —
¥§ COGIE £ A3 :.&ob-nn—o-ﬂcﬂlz JOOINY Do A0 WRARY  OILRNTACATYWOw, I v TR
bpabnichen aIAHDIH !

SE01 SNVALIM 118 X0 "0d
NOLYHLENIAY ¥ mz:ﬁ@

o oy

i

b

~!




CERTIFICATE OF TEST

C  IMER ORDER NUMBER

Page 01 of 02

Certification Date
13-FEB~ 1998

Invoice Number

MFBOOF 74 2311 EAST PINE STREET 8365909
TULSA OK 74115
CUSTOMER PART NUMBER
2008049
SOIDTO:  MmcrISSICK PRODUCTS CO SHPTO:  MCKISSICK PRODUCTS CO

P O BOX 3128
TULSA OK 741013128

2801 DAWSON RD
TULSA OK 74110

GATE T

Description: FRESSURE VESSEL QUALITY FLATE
s FC 1 PC 48" X 99% CUT 1 PC &m58 FOR CHY
HEAT: UB89748 ITEM: S05123

NORMALIZ

Specifications:
ASTM AS1& GR 70 90
ASME SAS13 GR 70

....-...-—.-—..—-...——..—-———_..-.-—-—-—-_..-_——__..—_-—_...—_-____-

ASME SAS14& BR 70 89

Line Total:

ASTM ASL1S GR 70 82

ED ASTM AZ1ls4 GR 70

6878.9 LE

......—_..__._.-—..__.-.—_..—_..__--—_-.__....—_-——-——__-..-—._.-.__..__—

C MN P S Cu SI NI CR
O"QQ Q.95 0.028 0,01 0.23 .2 0.2 0.16
Ad v CB
0.046 0.004 0. 002
RCPT: RILAHD78
MILL : LUKENS STEEL COMPANY COUMTRY OF ORIGIN : USA
MECHANICAL PROPERTIES
YLD STR ULT TEN %ELONG %RED HARDNESS :
DESCRIFTION FSI PSI IN 02 IN IN AREA i
454600.0 80300.0 27.90 j
GRAIN SIZE :7 - 8 |
TRUNNION P/N 8009762
PIC-XHBC
o
; sbove data were transcribed from the manufacturer’s Certificate of Test after verification for Material did not come in contact with mercury while in

‘completeness and specification requirements of the informa

tion on the certificate. Al test resuits
remain on file subject to examination. :

We hereby certify that the material coversd by this repart will meet the applicabie requirements
described herein, including any specification forming a part of the description.

The willful recording of false, fictitious, or fraudulent stalements in connection with lest results

our possession.

JENNIFER WERMIMONT

mity be punishable as a fefony under federal statuies,

MANAGER, QUALITY ASSURANCE
Ful-NI7




/"-‘\\ Fage 02 of 02

CERTIFICATE OF TISY T.."'\" J
w1 Certification Date
\\~_ 13-FEB~1998
Co OMER ORDER NUMBER Invoice Number
MPBOOF 74 7311 EAST PINE STREET 8365909

TULSA OK 74115
CUSTOMER PART NUMBER

2008049

SO TO:  MeWISSICK PRODUCTS CO SHPTO:  MEKISSICK PRODUCTS CO
P O BOX 3128 o 2801 DAWSON RD GATE S
TULSA OK 741013128 TULSEA OK 74110

Description: PRESSURE VESSEL QUALITY PLATE - NORMALIZED ASTM AS16 GR 70

sH FC 1 FC 48" X 99 CUT { PC &7S0 FOR CHY Line Total: 46878.% LB

HEAT: UB968 ITEM: 505123 '
THERMAL TREATMENT:

NORMALIZED

COMMENTS

IMFACT TEST:

METHOD OF TEST: ASTM A370/ASTM E23
SPECIMEN TYPE: TYPE A (CHARPY V)

g LIMEN LOCATION: LONGITUDINAL 1/4t

NOTCH ORIENTATION: PERFENDICULAR TO SURFACE
SFECIMEN SIZE: 10 X 10 MM

TEST TEMPERATURE: -25 DEG F

IMPACT VALUES (FT-LBS): 27, 30, 24

LATERAL EXPANSION (MILS): 24, 26, 21
FERCENT SHEAR: 20, 20, 19

- above data were transcribed from the manufacturer's Certificate of Test after verification for Material did not come in contact with mercury while in
complclcncss and specification requirements of the information on the certificate, Al test resufts OUr pOSSEsSign. JEMMIFER W RN IMONT
remain on file subject to examination. '

We hercby certify that the materiai covered by this report will meet the applicable rcquucmcnts
described herein, includiag any specification forming a part of the description.

The willful rccordlng of false, fictitious, or fraudulent stalements in conpection with test rcsults :
may he punishable as a felony under federal statutes. MANAGER, QUALITY ASSURANCE




CERTIFICATE OF MATERIAL TEST REPORTS

] " HYALLOY STEELS CO.
A, M. CASILE & CO.

O (P Castle Metals®

CASTLE METALS CERTIFIES THAT THE
FOLLOWING INFORMATION 1S TAKEN
FROM CHEMICAL AND METALLURGICAL
TEST REPORTS FURNISHED TO US BY
OUR SUPPLIEA AND WHICH ARE ON FILE
IN GUR QFFICE.

MC KISSICK PRODUCTS CO
2837 DAUWSON ROAD

PO BOX 3128

TULSA 0K 74101-3128 USA

WE CERTIFY THAT WE HAVE NO KNOWLEDGE

OF MERCURY OR RADIOAGTIVE MATERIAL USED

B N THE MELTING OR PROCESSING OF STEEL
sou.: BY OUR COMPANY.

CUsT. HEQUISITION NO.

MANUFACTUREH (MnL)

' REPUBLIC ENGINEERED STEELS [M—- 9802774

ORDER NO. LINE NO.| SHIP GTY.

185549

914.0

- DESCRIPTION
13-3/4 RD AB&20 HR 18/24 PART NO. 92740

* x* ++ * CHEMICAL ELEMENTS - * Kk K
L MN = S 51 NI CR MO AL

: .19 .83 . 008 L 029 .23 .43 52 16 028
: Ccu V

: .18 . 003

g % « * MECHANICAL PROPERTIES x Kk Kk

3Hr NS BHN 158/ 158, GRAIN = FINE, GRAIN 7/ 7, R.R. 11.8

4Ch_l = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y

i JOMINTY

] 2 3 4 5 & 7 8 12

. 44 44 39 32 28 2% 23 22 20

" x % + INDUSTRY SPECIFICATIONS x Kk &

| é L, E.5.1.-8620, ASTM-ARY-934A, ASTM~A322-91, UNS¥-GB62Q0O, YacluM DEGASSED
. RD—43005 3-1998 REPUBLIC '
: '

CENTER PIN P/N 8009761
PIC-XDCV

P |
;” AM. CASTLE & CO :
~ @Z&@K :
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SHERRY LABORATORIES

6825 East J8th Street
ta, OK 74145-3241
.ephone 918-664-7767

Fax 918-627-3062
800-324.3378

INDIANA LOUIBIANA OKLAHOMA

Mutink Troking Sorvices, Inc.

To: The Crosby Group, inc. Report No: 1998050151- 1
P.O. Box 3128 Date Recelved: 05/11/98
Tulsa OK, 74101 Date Reported: 05/12/98

Attn: Steve Kendrick P.0. No: M9803132

Sample Dascription: 334" Bar, APl 2C
Material: 8820

Heat No: 8990870

PIC Code: XDCV

WO#: 196179 - P/N: 2008553.
Specimen removed from 4/5 radius.

Test Report (ASTM E 8-96) RT, Longitudinal Tensile

Parameter Result

Diameter, in. 499

Tensile Strength, psi 100,00C

Yield Strength, psi 68,500

by 0.2% offset

Elongation in 4D, % 20

Reduction of Area, % 49

Hardness Test

Testing Specification: ASTM E18-84
Hardness Scale: ROCKWELL "B"
Acceptance Criteria: N.A.
Actual Coupon Hardness:  91.0, 93.0, 92.0

Approved By: = ,_;VAM

Aurelio Zubillaga, Superviser
Metallurgical/Mechanical Testing

This document shall not be reproduced, except in full, without the written approval of Sherty Laboratories/Okiahoma. A2LA Certification # 785.01 & 785
02, The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal and state law.
Page 10of 2
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SHERRY LABORATORIES

e INDIANA LOUISIANA OKLAHOMA : Fax 918-627-3062

Medab Tessing Services, Ine, 800-324-8378
Telephone $18-664-7767

To: The Crosby Group, Inc. Report No: 1998050151-1
P.O. Box 3128 Date Received: 05/11/98
Tulsa OK, 74101 Date Reported: 05/12/98

Attn: Steve Kendrick P.O. No: M9803133

Sample Description: 3%" Bar, APl 2C
Material: 8620

Heat No: 8950870

PIC Code: XDCV

WO#: 196179 - P/N: 2008553.
Specimen removed from 4/5 radius.

Impa e aport

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: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: <25 °F

Notch Location: Base

Impact Values (Ft-Lbs.): 29, 29, 27
Lateral Expansion(Mils): 8,9,5
Shear(%): 15,15, 15

Approved By:___ ,Qy - ’D'A/A et
Aurelio Zubillaga, Supervisér
Metallurgical/Mechanical Testing

This document shall not be reproduced, except in full, without the written approval of Sherry Laboratories/Oldahoma. A2LA Certification # 765.01 & 785-
02. The recording of faise, fictitious, or fraudulent statements or entries on this document may ba a punishable offensa under federal and state law.
Puga2of2
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STEEL OPERATIONS CERTIFICATE OF TEST TIMKEN

1836 DURBEN AVL. 8.W. CANTON, OHIO 44708 mmmummm

"
OCTOBER 21, 1997

SOLD TO: MARMON/KEYSTCONE CORPOQRATION
4901 STILWELL ST
KANSAS CITY Ly 64120 USA

SHIP TO: MARMON/KEYSTONE CORPORATION
4901 STILWELL ST
KANSAS CITY MO 64120 Usa

DESCRIPTION 1026 - HOT ROLLED - SCALE FREE
OF MATERIAL: SPEC: ASTM-A519-94

TIMKEN ORDER 39742 RELEASE 1 CUSTOMER ORDER 30-19796 4QD COMBO
SIZE OD 4.500" WALL 1.250"

CHEMICAL ANALYSIS PIECE cv
HEAT C MN P ] SI CR NI MO cu NO. NO.
25054 LADLE .27 .86 .012 .030 .26 .12 .11 .02 .15

LONGITUDINAL TENSILE TEST

.20%
YIELD TENSILE
PIECE STRENGTH STRENGTH ELONG X
AT NO. P.S.I. P.S.I. IN L3 RED TEMP C SPECIMEN
/54 51,0892 85, 086 2.0 26.6 58.7 .505" ROUND

THE MECHANICAL PROPERTY RESULT REPRESENTS ONE SAMPLE
{PER HEAT} AND IS NOT A MINIMUM, MAXIMUM OR AVERAGE FOR THE

ORDER/HEAT.
SHEAVE P/N 2004369
PIC-HUB-XFCD

WHEN SHIPPING NOTICE IS ATTACHED IT BECOMES PART OF THIS CERTIFICATION

WE CERTIFY THE ABOVE MATERIALS HAVE BEEN INSPECTED AND TESTED
IN ACCORDANCE WITH THE METHCDS PRESCRIBED IN THE GOVERNING
SPECIFICATIONS, AND THE RESULTS.OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS.

APPROVED BY: JACCOBY BY
NOTARY PUBLIC

%:girvtsor-ﬂet. order Pro

Tr._ - TIMKEN COMPANY ) P00-0487-0003

i | T
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- ) INSPECTION CERTIFICATE N. 97/04886]
@balmlne (UNI EN 10204 3.1.B) Page 1

PLANT:

ARCORE
-y “MER'S ORDER D1175 - tubular steel 1247H | SIDERCA CORPORATION
~U..OMER'S REFER. TSI/1247H
4ILL, ORDER / ITEM 3901139/006 4511 BRITTMOORE RD.
EXP REFERENCE c/6177¢C mMQOUSTION SH8030 HOUSTON TX 77041

SA
BL 12

PRODUCT SEAMLESS HOT FINISHED CARBON STEEL MECHANICAL TUBING ACC. TO ASMT

A 519 GR. 1026, ASTM A 106 B, ASME SA 106 B, C PHISICALS, AS
ROLLED, EXTERNALLY OILED, INSIDE BLACK, PLAIN ENDS, SQUARE CUT

DIMENSIONS: Lg. From Lg. To O.D. mm O.D.Inch W.T. mm W.T.Inch

L 5200 12000 165,100 6,500 31,750 1,250
SHIPPING NOTE : E1250244 DATE 19/03/1997
QUANTITY : Nr 6 Mt 42,26 Kg 4476 Ft 138' 8" ILbs 9867,8
TEST N. 00001 HEAT N. 970942
TENSION TEST + 20,0°C
TEST SPEC. : LONGITUDINAL DIAM. 12,5 SECTION 122,7 mm2
YIELD POINT 0,2% (KSI ): reguir min 40 result 52,0
TENSILE STRENGTE (KSI ): requir min 70 result 80,0
ELONGATION : CALIBRATED ON 2" 50,0 mm
($): requir.min 19,5 regult 33,0
REDUCTION (%): requir min result 60,0
HARDNESS HB requ. max 187,0 result from 164,0 to 166,0

PECNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:

T, EAK-TIGHTNESS TEST PERFORMED WITH SATISFACTORY RESULTS BY:
NON DESTRUCTIVE TEST

VISUAL AND DIMENSIONAL CONTROL OF THE TUBES HAS BEEN CARRIED OUT WITH
SATISFACTORY RESULT

STEEL IS FULLY KILLED AND PRODUCED BY ELECTRIC FURNACE

FLATTENING TEST : TEST PERFORMED AT ONE END OF 1 PIPE OF THE LOT
HE . N. 970942

HEAT ANALYSIS %
C 0,260 Mn 0,76 st 0,25 P 0,0LL ] 0,004 Cu 0,16
Ni 0,11 cr 0,13 Mo 0,04 Nb 0,005 v 0,005

PRODUCT ANALYSIS % TEST N. 00001
C 0,260 Mn 0,75 si 0,25 P 0,011 ] 0,001 Cu 0,15
Ni 0,11 Cr 0,12 Mo 0,04 Nb 0,005 V 0,005

REMARKS :
NO WELD REPAIR —-- MATERIALS MERCURY FREE
VACUUM DEGASSED —-— GRAIN SIZE FINE
THE MATERIAL WAS PRODUCED ACCORDING TO ASTM A519/93 AND ASTM / ASME -
SHEAVE P/N 2004369
PIC-HUB-WFHI
A T E DALMINE S.p.A CHIEF OF
z INSPECTION DPT kﬂ
01/04/1997 _ ' Marco BRAMBILLA ;&”%p

Ceaz2s Follows




INSPECTION CERTIFICATE N. 97/06694

-
(p) Dalmine vz BN 10204 3.1.8) fage 1

PLANT:
ARCORE

U~TOMER'S ORDER D1476 - tubular steel 28497 SIDERCA CORPORATION
{ OMER'S REFER. TSI/2849 - 123

TLL ORDER / ITEM 3901371/00%&0REL05 SHBOﬂl BRITTMOORE RD.
QF

EXP REFERENCE ¢/61923
BL

PRODUCT SEAMLESS HOT FINISHED CARBON STEEL MECHANICAL TUBING ACC. TO ASTM
A 519 GR 1026, ASTM A 106 B, ASME SA 106 B, C PHISICALS, AS
ROLLED, OILED, PLAIN ENDS, SQUARE CcuT

HOUSTON TX 77041
USA

DIMENSIONS: Lg. From Lg. To O.D. mm O.D.Inch W.T. mm W.T.Inch

5200 12000 165,100 6,500 31,750 1,250
SHIPPING NOTE :+ E1250336 DATE 18/04/1997
QUANTITY : Nr 6 Mt 46,27 Kg 4832 Ft 1i51'1i0" Lbs 10652,7
TEST N. 00001 HEAT N. 972534
='—‘========#===$==
TENSION TEST + 20,0°C
TEST SPEC. 1 LONGITUDINAL DIAM, 12,5 SECTION 122,7 mm2
YIELD POINT 0,2% (KSI ): requir min 40 result 51,0
TENSILE STRENGTH (KSI }: requir min 70 result 83,0
ELONGATION :« CALIBRATED ON 2* 50,0 mm
{$): requir.min 19,5 result 34,6
REDUCTION (¥): requir min result 60,0
HARDNESS HB requ. max 187,0 result from 170,0 to 172,0
TECNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:
PLATTENING TEST . TEST PERFORMED AT ONE END oF 1 PIPE OF THE LOT

HEAMT N. 972534

=1 EEMERNEERATEREEN

nEAT ANALYSIS %
C 0,260 Mn 0,72 si 0,22 P 0,010 S 0,006 Cu 0,12

Ni 0,06 Cr 0,13 Mo €,01 Nb 0,005 v 0,005

PRODUCT ANALYSIS % TEST N. 00001
C 0,260 Mn 0,72 si 0,21 P 0,010 s 0,002 Cu 0,1}
Ni 0,06 Cr 0,12 Mo 0,01 Nb 0,005 v 0,005

LEAK-TIGHTNESS TEST PERFORMED WITH SATISFACTORY RESULTS BY:
NON DESTRUCTIVE TEST

WVISUAL AND DIMENSIONAL CONTROL OF THE TUBES HAS BEEN CARRIED OUT WITH
SATISFACTORY RESULT

STEEL IS FULLY KILLED AND PRODUCED BY ELECTRIC FURNACE

'REMARKS :

NO WELD REPAIR --- MATERIALS MERCURY FREE

VACUUM DEGASSED --- GRAIN SIZE FINE

THE MATERIAL WAS PRODUCED ACCORDING TO ASTM A519/33 AND ASTM / ASME

SHEAVE P/N 2004369
PIC-HUB-WFGL
DATE DALMINE S.p.A CHIEF OF A
INSPECTION DPT .]\N\

18/04/1997 . Marco BRAMBILLA \ 1‘71

Ced228 Follows



CERTIFICAYTE OF TEST "':,:'i\

CUSTOMER ORDER NUMBER
MP7OZCT 7IL1 EAST FINE 5
TULSA 0Ok 74115
CUSTOMER PART NUMBER
71411

Irvemice Number
REET SIGA0T

SODTO: MCKISSICK FRODUCTS £0 SHIPTO:

F 0O BOX Z128
TULSA 0Ok 741017128

MORISSICK PRODUCTE CO

2801 DAWSON RD BATE 1
TULSA Ok 74110

Dwsrription= CARBON HFS 1024 MECH ASLY
£O00 0D X 1 1/41ID X 20 R/L
H AT:  NIZ71 ITEM: 1134454

Specifications:
ST AS1? 24

C N & g LED
0,27 .85 .08 .03t . RS
cu

mLES

RCFT: R 54514

MILL s TIMEEMN COMFPANY COUNTRY
{0

1Y+

SHEAVE

Cuantitys Z2.73 FT
Ck I M
.1 Q.28 G, d

OF ORIGIM @ USA

P/N 2004369
PIC-HUB-WFEH

The above dala were transcribed from the manufacturer's Centificate 'of Test after verification for
ce teness and specification requirements of the information on the certificate, All test results
ren.._ on file subject to examination. .
We hereby certify that the material covered by this report wilt meet the applicable requirements
described herein, including any specification forming a part of the description.

~ The willful recording of false, fictitious, or fraudulent statements in conncction with test resulls
may be punishable as a felony under federal statutes.

Material did not come in contact with mercury while in
our possession.

JENRIFER WERMIMOMT

MANAGER. QUALITY ASSURANCE
ENF-IY
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}32-“5]»1-02 GAZSDENM AL Ja3L1935 -
g 3 = z e
Hst | :uu:;:m :'?M | ufa e mmﬂ-mﬁ C E HT' Fl CATE eeom o Paa o NOICE NUNEER
5 49339 101 742 Q1 11 57 76200002 i 742-6722%
[AURCHASE GAGERA 1 SHIPPED FRCH YT I CH EOTTAVAT) e S
| 29815 ALAa CITy OF TESTS 03 20 97 DEATON INC ‘
ABRESY CERTIFY THAT THE MATERIAL LISTED HEREMN m C.F. BEARDEM, JR,
OCEOIDANCE WITH THE METHODS PRESCRIBED IN THE eo@nﬁﬁ‘g é&%ﬁ%f?&? ALEDSTBE%E,B HCR, TECHNGLOGY AND
TO THE SPeC I ihar SUCH INSPECTION AND TESTING HAS BEEN ARPROVED FOR CONFORMANGE QUALLITY - PLATL PRODUCTS
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AREHOUS
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MATERIAL DESCRIPTION
— PLATE CAREOM SAL-1035 NOD KILLED PHYSICRL PROPERTIES INFQ ONLY DIN J0049PAR 3.18 QUANTITY SHIFPED
MELYED & MFG IN USA
CUST 1D: 1 |
-~ ,62%50 X 96.0000 SKEARED EDGE X 232.0000 IN MILL TEST REPORTS FURNISHED 34304
Hi 7454197 g8 PCS BY UNI-STEEL, INC '
CH € 31/38 NN 60/90 P 040AX S 050AX .SI 15/30 AL RPT DATE _8 - 25 91
MR YLD RPT TEN RPT ZELONS MIN 8 IR 1 custoMer Mekussick |
TI 3 TR C& SIGNE? COPIES REQUIRED CUSTOMER P.0. # _MN -9 58S
CUSTOMER PART # 44040
TOTAL WT 34,3048 PCS 8 HEAT £ U 52 [9Tpes D
. HEAT # PCS____
SHEAVE P/N 2004369
C-WEB-WEC E
Pl v ¢ 1 &and.wu?/.
N&&ER CGALH [ Mn P s 5i Cu Ni Cr Mo Cb " Al M B Ca Ti C.E
17332197 37 (0. 87 (. 608,076 238 TS
g
i
HEAT TEST OR PIECE YIELD ENSILE % ELONG % . HQ El E
NUMBER | * IGENTITY NO. KS| RSl e T eaoness| SR | HEAT RaD | ARl comm 5iR 'I?Em: w;CIGH;r =R ;ESTS G
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3 .'
g |
- !
|
i
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Mm P.0.BOX 3128 TULSA, OK. 74101 thﬂnl‘nSbggﬂ'“

in G
APPLIED HYDRAULIC SYSTEMS, INC.

TELEPHONE 918/834-4611
BOX 10155,STA 1 TELEX 262569 CRSBY UR
HOUMA, LA 70363 FAX 918/834-0447

CERTIFICATE OF NONDESTRUCTIVE TESTING

3k e ofe e o 2§ 2de e o ok ke e she e ok e e ofe ke o dfe e ofe ok ofe sfe e sk 3k 3¢ 3k ok sfe e ok ke e sk ke ke ik e ke ok ke e vk sk ok sl ok ke 3k sk ke 3k 3k kel sk ke sl ke ok ok ol ok ke s K ok ok ok

INSPECTION PERFORMED ON: 3 PC(S)-MO050T18EH 18" 45.5 MT API 2C CRANE BLOCK
TESTING SERIAL NO: 98-165-85 THRU  98-165-87
CUSTOMER PURCHASE ORDER NO: 38140

CROSBY ORDER NO: 932288

TEST PERFORMED:
ULTRASONIC INSPECTION PER ASTM A-609.
ALTERNATE SPECIFICATION:
SIS MAGNETIC PARTICLE INSPECTION PER ASTM E-709.
Y __ WET METHOD DRY METHOD.

DYE PENETRANT INSPECTION PER ASTM E-165.
ALTERNATE SPECIFICATION:

DEFECTS AND DISPOSITION: NO REJECTABLE INDICATIONS
PART NO: 8014680

PIC: HOOK - X5B HOOK NUT -PIC-XDDJ
SIDE PLATE- PIC - XHBD-WHCB CENTER PIN-PIC-XDCV
TRUNNION- PIC-XHBC PLATE ADAPT-PIC-WHBV
SHEAVE-PIC-WEB SHEAVE-PIC- HUB
WECV-XEBG-XECF-XEBR WFGL-WFEH-WFHI-XFCD-XFFZ
WE CERTIFY THAT THE INDICATED INSPECTIONS WERE PERFORMED ON THE
DESCRIBED MATERIAL.
Q ‘ae @%@ N
DATE: 09-22-98 BY: A ANV

DION DOUT, LEVEL II

products of uncompromising quality . .
‘OSBY Clips & Fittings, | .EBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilities in: Jacksonville, Arkansas - Los Angeles, California - Atlanta, Georgia - Chtcago lHinis - Tulsa, Oklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattie, Washington - Toronto (Brampten), Ontario - Barnsley, England - Mechalen (Putte), Belgium - Cergy St. Christophe, France

iy
paRT OF THE #€ FKI GROUP OF COMPANIES
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SHERRY LABORATORIES Fax 918-627-3062
5 East 38th Street OKLAHOMA :
- ea, OK 741453241 {NDIANA LOUISIANA Modad Toin Sorvioer In, 800-324-8378

Telephone 318-664-7767

To: The Crosby Group, Inc. Report No: 1998040428- 2
P.O. Box 3128 Date Received: 04/24/98
Tulsa OK, 74101 Date Reported: 04/30/98

Attn: Steve Kendrick P.O.No: M9802840
Sample Description: Hook 318-A 60 ton APl 2C. PIC Code: X58B

WO 195677 - P/N: 2008042.
Specimen removed from 4/5 radius.

Hardness Test

Testing Specification: ASTM E18-94

Hardness Scale: ROCKWELL *C"
Acceptance Criteria: N.A,

Actual Coupon Hardness:  31.0, 31.0, 32.0

Impact Test Report
Style and Model of Machine:  Tinius Olsen, 74

Available Impact Energy: 264 Ft-Lbs.
Impact Velocity: 17 Fi/Sec.
Method of Test: SA-370/ASTM-E23
Specimen Type: Charpy “V* Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Qrientation: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature; -40 °F

Notch Location: Base

Impact Values (Ft-Lbs.): 30, 30, 28
Lateral Expansion(Mils): 8,7.6
Shear{%): 60, 60, 50

Approved By: ‘
- eilly, Director
Metaiidrgical Services

This decument shall not be reproduced, except In full, without the written approval of Sherry Laboratories/Okiahoma. AZLA Certification # 785.01 & 785-
02. The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal and state law.
Page 1of 1




CERTIFICATE OF TEST

T
Y] o
.

Page 01 of 02

Certification Date

8-JUL-1998
CUSTOMER CRDER NUMBER Invoice Number
M-9804274-3 3116 E. 318T STREET NORTH T355736
TULSA 74110
CUSTOMER PART NUMBER oK Ship# T216232 .
92884
soLp To: MCKISSICK PRODUCTS CO SHIP TO: MCKISSICK PRODUCTS CO
P O BOX 3128 2801 DAWSON RD GATE 5
TULSA OK 741013128 TULSA OK 74110
Description: 4142 HR HT A434BD (>4) RD
5 RD X 20' R/L ' Line Total: 2740 LB
HEAT: 21838 ITEM: 506574
Specifications:

ASTM A434 CL BD

___...____.---‘.—__..._-...—..—-..-——_-.....-____-__-—...__—--———-n-_——_.——...-——__--——-———-----____

C SI MN S P CR NI CuU
0.42 0.28 0.82 06.02 0.012 0.99 0.08 0.14
L MO v
0.033 0.21 0.003
RCPT: RB801939 '
MILL : MAGELLAN/FLAME METALLURGICAL COUNTRY OF ORIGIN FOREIGN k
MECHANICAL PROPERTIES
YLD STR ULT TEN $ELONG $¥RED HARDNESS
DESCRIPTION KSI KsI IN 02 IN IN AREA BHN
111.28 139.25 18.0 56.6 293
GRAIN SIZE :8 -
HOOK NUT P/N 2015015
'~ PIC-XDDJ

ASTM A304 96

ASTM A322 96

The above dats were rnscribed from the manufacturer's Certificate of Test afler verification
for campletencss and specification requirements of the information on the certificate. All test

'\\.a,

We hereby certify that the rmaterinl covered by this report will meet the applicable requirements

results remain on file subject to examination.

described herein, including any specification forming a

The willful recording of false, fictitious, o fraudulent statements in connection with test resuits

may be punishable as a felony under feders] statutes.

part of the description.

Muterial did not come in contact with mercury while i

our posscssion.

MANAGER, QU

KAREN NEWCOMB

ASSURANCE
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Concentrs Medical Centers
1541 NOrty handen Rosd Tues, OK 74113
Praneg:

Service Oate: 04/27/98

(118) D-3408 Fox: (918) 320818

Vision Examination Record

atlant: Dout, Dion Address: 4103 W Plpestem Drive Employer: Mcissick Products

Contact: Shicdey Stone

SN 445.70-8517 Address: PO Box 3128 Role:
OB, Q208/85 SKIATOOK, CK 74070 Tulsa, OK 74101 Phone: (918) 834-4811 Hxt
sender: M Phone:  (918) 3081944 Auth. by: Fax:

MEDICAL HISTORY (Historla Medica)
Have you ever had sny disease of injury to your eyes? Yes u. ploase explain:
Alguna vez ha tenido una snfermedad o leslon en sus cjos? ' contest) aficmativamente, explique:
Has any member of your Inmediate family suffersd from eye disease (glaucoma, vision loss, tumors, cataracts, stc?)
Ninqgiin miembro de su familia sufre de una enfermedad de los ojos? (glaucoma, perdida de vision, tumores, cataratas, etc?)
If yas, please explain:
Si contestd afirmativaments, expilque:

Namae of physician and date of last eye examination:
Nombre del doctor y fecha de la uitima examinacion de vista::

e

Back Pain

Yes @ Yos Yos @
{Espalda-Espinazoc) _ {Dolor da aspaida) (Atague nervioso)
Head Yes SHo Rheumatiam Y-a@ Excessive Orinking Yes (o)
{Cabeza) {Reumatismo) {Tomar exceso)
Bones vosChio ) Diabetes Yes @ Drug Habits Yes m
{Huesos) (Diabetes) (Habito de drogas) 3
Joints : Yes o Seizures Yes @ Cancer Yes \No
(Articulaciones) (Ataque repentino) {Cancer)
Heart Yes m Dizziness Yos \ Nd Varicose Veins Yes Q
{Corazon) {Desvanecimiento) (Venas varicosas)
' s . Yes \_No Asthma Yes \ No Yes | No
ulmonas) (Asma) (Encefalitis) e
iKidneys Yu@ T8 Yes m Stomach Utcer Yes \_No
(Rifflones) {Tubercuiosis) {Ulceras)
Intestines Yes \No High Blood Pressure Yos ( No incurable Diseases Yes 0
(Intestings) {Presion alta) - {Enfermedad Incurable)
Do you smoke? Yes \_No\ If yes, packs per day:
Fuma Usted? Si Si asl es, cuantos paquetes por dia?:
Do you take maedication regutarty? Yeos

C@f yes, please list: _
o Sl asl es, describa por favor:

Esta tomando alguna medicina regularmente?  SI

VISUAL ACCUITY Uncorractad Corrected
Right Loft Right Left
Distance: 29/, 2/
Near: X/ y P
FUNDUS EXAM RIGHT LEFT
Opacities:
Disc: Margins:
Color: N L
Cup Depth: N o AN
VIA:

Foveai Reflex:
Retinal Patholegy:

AR AW

[

Physician's Sigfiature

Fmidml e = Fase. ATIAEQT
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Baker Electronic Services, Inc.

P.0. Box 742228
Houston, Texas 77274-2228
(713) 774-7132

MAGNETIC PARTICLE UNIT CERTIFICATION

. y CALIBRATION

msmumrr.ﬂ&(-_z’ugﬁc/-e. ari 4 /2 cALIB : - 77

MANUFACTURER: M&X -g:i?mnou / 8
TE:

SERTAL NO.:__J ¥ 23> . e

The above instrument has heen checked for correct current
output and ammetacs cilibration and has been #sound to be within
the limits of &5 % of the reading indicated by the meter..
This Magnetic Particie Current Generator Onit is certified and

capable of producing current consistent with the requirements !
in Table I of ASTX £109-63 and Table II ASTM E709-81. |

A graph shoving the Magnetic Particle Meter or pigital Read Out
and Shunt Meter tnit reading has bheen posted on the above unit.

Baker Electronic Services, Inc.

Albert J./ Baker

AMP and Time Meter Model ATS-203
S/AN 2929233

The above jnstrument Vas rested at Test Systems International, Inc..,
sante Fe Springs: California and calibration test covered all
ranges provided by the instrument. Instrumentation used in
calibration have calibration accuracy rraceable to the

National Institute of Standards and Technology (NBS) either
directly or jndirectly in 2an unrzroken chain.




| CALIBRATION CLERTIFICATION # oe0e2iint
CALIBRATION DATE: 24 ark 98 | [CALIBRATION DUE: 23 APR 99

@ TEST SYSTEMS INTERNATIONAL INC.
——_ o ) NS RIUNALTIONAL INC.

279603 CAROT ROAD, LAGUNA NIGUEL CALIFORNIA 92677 U.S.A.
: (714) 582-3163 1 (800) 835.1954 FAX (714) SB2.3164

CUSTOMI:R__BAKER ELECTRONIC SERVICE  [NSTRUMENT  AMMETER STANDARD
5918 GRAPE ST.

ADDRESS MANUFACTURE TEST SYSTEMS INT'L,
CITY HOUSTON, MODEL NUMBER_*T5-203

STATE TX oip 17074 SMLNO_ 2929233

PHONE NUMBER (713) 774-7132 PURCHASE ORDER NO. 834910

CERTIFICATION: The above instrument was calibrated to meet or exceed the requirements of

MIL-STD-271, ASTM SE-709, ASME Section V Article 7, MIL-STD-1949 or
ASTM-E-1444, using the following test equipment. : '

INSTRUMENT MANUFACTURLE | MODEL SERIAL CALIBRATION CONTROL
NUMBER NUMBER | DATE DUE ACCURACY
DC .03%
L _DVM TRMS Meter Fluke 453 5455027 |4-15-98 | 4-15-99 AC.2%
| Meter Shunt Empro 23500-50 1861 7-22-97| 7-22-98 0.25%
DVM TRMS Meter Beckman Tech360 § 11210011 [3-30-98{ 3-30-99 DC.1%
b . : Instrument- AC .6?{:’:
VM AVG Meter Beckman Tech 350 00111 _ _ DC.]
Instrument 11868 3-30-98] 3-30-99 AC 6%

Standards listed are traceable to the NIST (NBS) reference to test No. 223-406, 332-826, wwv

Service provided is in compliance with MIL-14528A, MIL-STD-45662 , ANSI/ASME N45.2
ISO 10012-1 AND ANSINCSL 7540-]

LTEST CONDITIONS] Temperature_ 7375 Humidity__</Z%

| AS RECEIVED]

Line Voltage /-’/A

'/ In Conformance Out of Conformance

TEST RESULTS]
REFERENCIS CURRENT METER AMPERES X1000 DURATION METER
INPUT AVG TRMS | SECONDS
L AMIPTRES I'WDC | AC__[HWDC I FWDC AC | HVYDC| PEAK REF-.
- — . i ‘TER.
<) fTSED SO | 5T ~ SI3eU | ST B INPUT | ME
; U RS I . 2.¢/¢ 2002
S T 2T j, T /_.['“L[ Je T )T el J olE .
—_ — & 04&
o /. T ev LESey |nser |fsey /sev s | )y /Ci03 / /
b et S ! Y i€ &y el | s e —
[ccry |/cg et lic.es i coev (oo Nic iz
L S LT )32 J> . £ ) 5. ‘/ Yol 5,0 /)T [4ro

Appraved By: O’MA}‘\M gL

Perforned By: Q"”l/f >




OVERHAUL BALL CERTIFICATES




®

Mm P.0.BOX 3128 TULSA, OK. 74101 tlll! er05bg gll'glcl

BNV ﬂlﬂllhﬂiﬂ.

----- iy o : TELEPHONE 918/834-4611
‘\ TELEX 262569 CRSBY UR
,,,,, @ | FAX 918/834-9447
__) IR

.....
180 9001 REGISTERED FIRM

APPLIED HYDRAULIC
SYSTEMS, INC.

SERIAL NO:
98-169-29

CROSBY PART NO: 8014742
CROSBY CG NO: 932288
CUSTOMER PO#: 38140

JOB #: 059801-100298
JOB #: 059802-100298
JOB #: 059803-100298

DESCRIPTION:

MB10T285E 10 TON UB500
API2C OVERHAUL BALL (365#%)

;,roducts of uncompromising quality . .
CROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSRBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilities in: Jacksonville, Arkansas - Los Angeles, Califomnia - Atlanta, Georgia - Chicago, llinols - Tulsa, Oklahoma - Harrisburg, Pannsylvania
Dallas, Texas - Longview, Texas - Seattle, Washington - Toronto (Bramptan}, Ontario - Bamnsley, England Machelen (Putte), Belgium - Cergy St, Christophe, France

PART OF THE k FKI GROUP OF COMPANIES



P.O. BOX 3128 TULSA, OK. 74101 tlll! nrnsng gl‘n“

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

INDEX

o ORDER

L CERTIFICATE OF CONFORMANCE

® MATERIAL CERTIFICATION

ducts of uncompromising quality . . .
CRQSBY Clips & Filtings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilitles in: Jacksonville, Arkansas - Los Angales, California - Atlanta, Georgia - Chicago, lllinois - Tulsa, Qklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattle, Washington - Toronto (Brampton}, Ontario - Bamsley, England - Mechelen (Putte), Belgium - Cergy St. Christephe, France

PART OF THE k FKI GROUP OF COMPANIES



OB0Q05.03 ‘I'L"H

2980 Order Number 932288

Regular Order unted Orde
Customer No.

PLIED HYDRAULIC SYSTEMS, INC

BOX 10155,8TA 1
HOUMA LA

70363

WL o

4 % Ente

9:16:16 CROSBY
red By DOUG 7/23/98
Last maintained by MEB 7/17/98

APPLIED HYDRAULIC SYSTEMS, INC

204 INDUSTRIAL AVE C
HOUMA LA

70363

Customexr PO # _ gShip Via PO Date Order Date Ship-to PO #  Whse SR DR

38140 6/30/98 6/30/98 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
~H. Qrdered Allogat. Prod, # WH U Sts Ctlg and Description Sell Price
4 3 0 8014742 MK ENT UB500 UTILITY OHB1lOT 285#%
JoB H 05 9801 - 100298 SE YELLOW
059%07 - /OO&‘?J’
HB YELLOW
059 $03 - /100 RIp
: LA YELLOW
CH AM FRT
Lv SAIA
MK SAIA
AT SAIA +

Records to Roll (1-24}: 8 Total Weight

Fl=End F3=Fold F6=New Inquiry

8295.00 Order Total:

F24=More keys



% 6
Bh. 78 :df’f

APPLIED HYDRAULIC SYSTEMS, INC.
BOX 10155, STA 1
HOUMA, LA 70363

Certificate Form No.

932288

38140
Y32288

Customer Purchase Order No.

Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

(h (2 (3 (5}
Distinguishing number or Drescription Number Working Load
mark (if any) of gear Limit

SERIAL NO MBI10T285E 10 TON 10-09-98 | 20,000LBS
98-169-29 UB500

API 2C OVERHAUL BALL
(365%)

PART NO JOB# 059801-100298
8014742 JOB# 059802-100298
JOB# 059803-100298

(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 Clerk

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,

(Date) October 9, 1998 (Signature) M_)
/ Joanne Nutter

i Fj w&[’/ t?’ “ %) ” ‘;‘v! i 1
:\% % .“l l }‘ 3.

i ﬂ‘r«-,,
Y g
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SHERRY LABORATORIES
0d25 East 38th Street Fax 918-627-
.}‘:lt::imon!: ;‘:;;‘2;2#67 INDIANA LOUISIANA “@%&‘Amﬁm wx mnlgggg
To: The Crosby Group, Inc. Report No:  1998040497- 2
P.O. Box 3128 ' Date Received: 04/29/98
~ Tulsa OK, 74101 Date Reported: 05/05/98
Attn: Steve Kendrick P.O. No: M9802890

Sample Description: 320-AN 11 Ton eye hook API 2C.
PIC Code: X5B

WO#: 196315 - P/N: 8010401,

Specimen removed from 4/5 radius.

Test Report (ASTM E 8-96} RT, Longitudinal Tensile

Parameter Result
Diameter, in. 502

Tensile Strength, psi 129,000

Yield Strength, psi 110,000
by 0.2% offset

Elongation in 4D, % 19
Reduction of Area, % 59

Hardness Test
Testing Specification: ASTM E18-94
Hardness Scale: ROCKWELL "C"
Acceptance Criteria; N.A.

Actual Coupon Hardness:  26.0, 27.0, 26.0

Approved By:,__Y/- FDVAM“Q

Aurelio Zubillaga, Supervisor
Metallurgical/Mechanical Testing

This document shal! not be reproduced, sxcapthfdu,mumtlnwrﬂten approval of Sherry Laboratories/Okdahoma, A2LA Certification # 785.01 & 785-
02, Tha recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal and state law,
Page 102



SHERRY LABORATORIES

6825 East 38th Street Fax 9{8-627-3062
%,l : :;100:: ; Té ?:;_2#57 INDIAKA LOUISIANA um?&"&?«. 800-324.8378
To: The Crosby Group, Inc. Report No:  1998040497- 2
P.O. Box 3128 Date Received: 04/29/98
Tulsa OK, 74101 Date Reported: 05/05/98
Attn: Steve Kendrick P.O. No: M9802880

Sample Description: 320-AN 11 Ton eye hook API 2C.
PIC Code: X5B

WO#: 196315 - P/N: 8010401.

Specimen removed from 4/5 radius.

ct Repo

Style and Model of Machine:  Tinius Olsen, 74

Available Impact Energy: 264 Ft-Lbs,
Impact Velocity: 17 Ft/Sec.
Method of Test: SA-3T0/ASTM-E23
Specimen Type: Charpy *V™ Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature:; -40 °F

Notch Location: Base

Impact Values (Ft-Lbs.): 74, 63,70
Lateral Expansion(Mils): 16, 14, 19
Shear(%): 70, 65, 70

Approved By: :
urelio Zubillaga, Superviser
Metallurgical/Mechanical Testing

This document shall not ba reproduced, except in full, without the written approval of Sho'rry Laboratories/Oldaharma, A2LA Certification # 785.01 & 785-
02. The recarding of false, fictitious, or fraudulent siatements or entries on this document may be a punishabie offense under federal and state law.
Page2of2



@

m P.0.BOX 3128 TULSA, OK. 74101 . thl!u nSbggrn"

: TELEPHONE 918/834-4611
‘ , TELEX 262569 CRSBY UR
CROSBY/McKISSICK PRODUCT FAX 918/834-9447 '
NUMBER: 2009243 DATE: 10/09/98
DESCRIPTION/SPECIFICATIONS:
SWIVEL EYE BARREL _ PIC: CG
CHEMICAL ANALYSIS
HEAT NO: C. Mn. P - 8 Si
B3748-CG 230 760 016 007 450
Cr Mo Ni Cu -V
450 190 520 100 012
- :
020
PHYSICAL PROPERTIES
| (PSI)
111,400 : 124,900
ELON % RED OF AREA % HRC

18 53 24
“® ’

-25% F(FT-LBS )
_ 57-60-60
- 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

| Ml

'QUALITY ASSURANCE CLERK
JOANNE NUTTER

oducts of uncompromising quality . .
CROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilities in: Jacksonville, Arkansas - Loa Angeles, California - Allanta, Georgia- Ghicago, lllinois - Tulsa, Okdahoma - Hamisburg, Pennsyivania
Dallas, Texas - Longview, Taxas - Seattls, Washington - Toronto (Brampton), Ontario - Bamsley, England - Machalen (Putte), Belgium - Cergy St. Christophe, France

PAFIT OF THE R Fi GROUP OF COMPANIES
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P.O. BOX 3128 TULSA, OK. 74101
MATERIAL DATA

theGPoshyaroup.

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

DATE: 10/09/98

CROSBY/McKISSICK PRODUCT
NUMBER: 2009245

DESCRIPTION/SPECIFICATIONS:

SWIVEL LOWER EYE PIC:H30
CHEMICAL ANALYSIS
HEAT NO: C. Mn. P S Si
H30 .1665 .8627 0211 0190 4724
Cr Mo Ni Cu Al
4838 2524 6994 1035 0194
Vv
0014
PHYSICAL PROPERTIES (PS1)
YIELD STRENGTH TENSILE STRENGTH
90,300 107,800
ELON % RED OF AREA % BHN
21 55 217
-25°F (FT-LBS)
40-43-30

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. W

ﬂ QUALITY ASSURANCE CLERK
JOANNE NUTTER

ducts of uncompromising quality . . .
CROSBY Clips & Fittings, LEBUS Load Bindsrs, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilities in: Jacksonville, Arkansas - Los Angeles, California - Atlanta, (Georgia - Chicago, lllinois - Tulsa, Oklahoma - Harrisburg, Pannsyivania
DaHas, Texas - Langview, Texas - Seaitle, Washington - Toronto (Brampton), Ontario - Barnslay, England - Machelen (Putte}, Belgium - Cergy St. Christophe, France

¢
PART OF THE FKI GROUP OF COMPANIES



CERTIFICATE OF MATERIAL TEST REPORTS

HYALOY STEELS CO.
a rvation oF
A M, CASILE & CO.

AMC KISSICK PRODUCTS CO : i FACK CHEMICAL AND METALLURGICA.

2897 UDAUWSON ROAD i  OUR SUPBLIGA AND WNICH ARE O FLE
PO BOX 3128 § NOUROFFICE.
TULSQ D!( '74101 3128 USA pabfrorbi i Save e o isergis

ct.momenuo

HBARTECH INC. M-2804330
HEAT NO, ORDER NG, | LNE NO. SHIF OTY,

2243] 6800019 H185 | 306997 2

b e R TR R BT R

i DESCRIPTION
3 RD A4140 CF HT A193-B7 10/13 PART NO. 94784 ¥

HERY * % #« CHEMICAL ELEMENTS ok o
c MN P S sI NI CR MO AL. i

.43 .88 017 028 .27 .08 1.00 .20 . 029 i

cu v N cB )

13 . 007 007 .003 i

* % % * MECHANICAL PROPERTIES * A * i
NSILE 139000 PSI, YIELD 122000 PSI, ELONG 17.1, R.A. 53.3 i
.ARONS BHN 298/ 298, GRAIN = FINE, GRAIN 7/ 7, MACRO - C1 R1 S1, R.R. 6.3 :

CAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = N

* JOMINY
1 2 3 4 b= ] é V4 8 12 14 20 24 28 32 e
i S8 98 =S8 S8 S8 S8 I8 87 852 49 48 45 43 41 B
B # * * INDUSTRY SPECIFICATIONS & Kk k ;1

i AL1.S. 1.—4140 ASTM-A193-95B-GR~B7, ASTM-A29-73A, ASTM-A331-93 i
ASTM-A434-90A-CLS-BC (1/4" THROUGH 4" ONLY), UNS#-G41400 e
DI=5.8% ++CONFORMS TO ASTM A 331 90 AND ASTM A 2% 91+x 5-19%8 RO#43379 BAR TE

CH

- P = p
Teerhe - 2
-

oS
i

e By

LWREYENUT  PN2015014 .
PIC - XBDY

p—
12
—— A

i

i
i1
i
f

A.M. CASTLE & CC.

./ /&&_fﬁ/«

it

1hﬂ“‘

i m{;” Wi ‘[m,. qti’I i :':‘:i'?‘}lf’
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SHERRY LABORATORIES

INDIANA LOUISIANA AKLAHOMA Fax 918-627.3082
Moilan Trotiag Sorvidon, bos, W0-324-2378
LABORATORY REPORT
iteve Kendrick Report No: 1998070487- 1
‘oghy Group, Inc. Date Recealved: 07/30/98
ox 3128 Date Reportad: 08/06/98
OK, 74101
P.O. No: M9804996

i@ Description: 3.00%, Bar, AP] 2C
ial: 4140
Jo: 680WO19H186
nsde: XBDY

199682 - P/N: 2015014,
men removed from 4/5 radius.

Parameter  Result
Diameter, in. 501

Tensile Strength, psi 147,200

Yield Strength, psi 122,000
by 0.2% offset

Elongation in 4D, % 17
Reduction of Area, % 55

Hardness, ASTM E 13-94

4/5 radius | HRC 31.0, 30.0, 30.0

)
Approved By: /Qf{ : a‘l/é- —
Aurelio Zubillaga, Supervisor
Metallurgical/Mechanical Testing

10t be reproduced, sxcept in ful, without the written approval of Shayry Laboratories/Oklahoma. AZLA Cartification # 785.01 & 785-
ralse.nctmom.orhudummlomonuWmmmmmmymap\mumoﬂmmhdwmdﬂghhw.
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SHERRY LABORATORILS

INDIANA LOVISIANA AKLAHOMA Fux 918.637-3062
oidad Towng Serviden, lis, 00-324-8372
LABORATORY REPORT
Steve Kendrick 'Report No: 1998070487-1
rrosby Group, Inc. Date Recelved: 07/30/98
Jox 3128 Date Reparted: 08/06/98
OK, 74101
P.O. No: MS804996

)ie Description: 3.00", Bar, APl 2C
dal: 4140
No: 630W013H186
jode: XBDY

11995682 - P/N: 2015014.
imen removed from 4/5 radius.

Parameter Result
Diameter, in. .501

Tensile Strength, psi 147,200

Yield Strength, psi 122,000
by 0.2% offset

Elongation in 4D, % 17
Reduction of Area, % 55

Hardness, ASTM E 13-94

-
[

. "
Approved By: Qf : ‘;1/4-
Aurelio Zubillaga, Supeivisor
Metallurgical/Mechanical Testing

. . 785-
mmumm.mmmm.mmmmu:mapprwdsmummom AZLA Certification # 785.01 &
*hlu.ﬂdulwu.ormuduummlmnhoronmonmbdocumﬂmaybupummmwmund«rodualmdstgtalaw.
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682

I8 Strest

Tulsa, WK 741453241
Telephons 918-664-T767

INDIAKA LOUISIANA IXLAHOMA
oaked Fonilng Servites, bas.
LABORATORY REPORT
Attn: Steve Kendrick Report No: 1998070487- 1
The Crosby Group, Inc. Date Received: 07/30/98
P.O. Box 3128 Date Reported: 08/06/98
Tulsa OK, 74101
P.O. No: M9804996
Sample Description: 3.00", Bar, APl 2C
Material: 4140
Heat No: 630W019H188
PIC Codes: XBDY
WO#: 199582 - P/N: 2015014,
Specimen removed from 4/5 radius.
Impact Test Report
Style and Model of Machine:  Tinius Oisen, 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: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: -25 *F
Notch Location: ‘Base
Surface Impact Values (Ft-Lbs.): 54,46, 48
Laterai Expansion{Mils): 26, 27, 21
Shear(%): 95, 95, 95

SHERRY LABORATORILS

Approved By: KZF'__—_DW/A ’MA_J
urelio Zub

illaga, Supervisor

Metallurgical/Mechanical Testing

This document shall not be reproduced, axcept in full, without the written approval

02. The recording of falss, fictkious, or fraudulent statements or sniries onx

Fax $18.627.3062
$00-324-8378

of Sherry Lahoratories/Oldahoma. A2LA Certification # 785.01 & 785

dmmuﬂmyuagmbboﬂwuﬂafodmlammtahw.
2002



IS

- -
-

‘--r\.-t. .-./u..n- TAV .

Stalvalsevmrk A/S

* o
- -

[T Y TO Y .
Sut/Parge

NP N

Tre DIN SCu«P-1.18

86C5-

12
r_ 1300 Prodanurvert - Tilatun 471733 11 Tuefam o 1] & o - Taa 131 Iheer AufungiYour ordesr MUS~39385
Unmr AwfragOur arder 28257
0 SAS167 Q0 Ouum/Dun 23.05.1997
i Litferrwalie/Oslivery widru;
' CHARLEROI (USA) NEW QRLEANS
FABRIQUE DE FER DE CHARLEROI USA
88 DANBURY ROAD FOR FURTHER TRANSPORTATION RY BAR
. WILTON, CONNEGTICUT MUSXOGEE. OKLAHOMA
 16897-4u09 U.S.A.
ICETE ST I"ASME SEC II PART A (95) ey S ELISABETY G
TUN -46°'C ;::::u-‘ o
a1 Cm M arung A WRY MR gYR/ L URanE ont w-.%%tu]mi W e ing.
i 1| MUsS-2938S 12192 2438] 25,4 1 5927 | 38527 [X8 @ 8890V 1| N
1 3] Mus-29388 12192 | 2438| 25,4|sx 1|  s927| 38527 |XS| 8891V 1N
Al mus-2938S8 | "l12192) 2638| 25.4 yeo ! §927| 38527 |6 Hrsas2v 1|
11 3| Mus-2938s 12192 2u328] 25,4 1 5927} 38827 |[X7| sassv 1| xn
Sy 3 Mus-29383 11219212434 11 BG271 38159 |A3| 9209V 1| N
1] 4| Mus-29385 12192 | 30usl .5 1 2771| 38938 |D3| 3199A 1| N
11 ul MUsS-2938s 12192|30u8| 9,51 130 1 2771 39938 |Az| 32004 1| N
: \ Gl MUs-2938S 3/, [12192]3048) 9,5\ x| 1| 277138938 |D2| 3206A 1[N
: s| MUs-29385 '8 |12192|3048] 9.5 yed ! 2771) 38940 |[X8| 7839A 1| N
sl dus-29388 12192)3048| 9,5 11 2471|38940 |D1] 7Ba3A 1| N
o ul vuUs-293e8 12192130081 9,8 1 27711 38370 ic3i 9assv 1
1Y) - S iSgurinmiiion. g6 93670
[ Ma LS b P S 1 G Q[ mjMel v Al T M| 0 [V ] # Cex = Carvon-Zaguvalant {11V - frwwila)
si47ltv1|30|16] 8] 9f27] al 1 26) 0 1 LB oy e Lo
TIN7i111130(16; &) 9(27| 8} 26] 0 1 40 M“?;‘L:Mum
3 47{111)30016] 8} 9127 8] 26| 0 1 40 | M. me ol § Mavaaiesas
3'1 11{30l16| 8] . 9]27] 8| 1 26| © 1 4O | M, Sendugws
Jl b, . 09127 26|15]13]221 8| 2 35| 0 2 G 1 | Onpe SennsudvagWhnen waplin
rl49lr15l26] 18 3]11i30] 9] 1 50|13 2 43 1
2 19|v15|26] 18] alr1y3a]| 9| 1 50|13 2 43 |17
3119l11s|261 18] 3tv1lao] o 1 50j13 2 43 | summngouny
sl19j118|26|23{1s|12|31{10l 1! isus|14 1 43 |SASAEC28 ar amener
St19(118(261 23151231104 1 Sat1y 1 43 Hﬂf;;ﬂ:;;;,mﬁm
sly9l120]27|24] 7{11{31] 9} 1 CARR K 2 Bl e o s ooy L e rfinat
LERL] RN W %y i L% A7 ] ML‘_l_ﬁ bttt
Lo peeaich qa@/T mals ok ¥ ahEvI xnmuuerw-wuu KVA = ASTM -V ey
Re Bt | A Ry A | oA 1 Twp | 1 L) 3 lhwlf-n [ * Rea | Yo
s4u7 s va |28 100] 7¢ 99 90 -5 ‘ 1X
7|452|515]28 108 91! 66| Ba|-us ’ 1%
a|dusls15i27 93| 8811241102 ~-us} | P 1X
9145651628 140| 67{130(119|~4é | ; \ 11X
:a|4sa {52328 78| sol 63| &u|-us N R R 1X
11420157423 E 80317, 74| 90j-ué v , 7X
121426579123 | 35(120]108| 88|-us ; L 7%
13429058021 | | 1291176(17911611-46 o } l 7X
vefdigiszalzz!l se| 57| a2} usl-ug} | | | 7X
25| 41957626 | i 701 64| 61] &5|-u6 ‘ 7
15ldazi{s73l20 \ 123/107}136]122]-46 7%
My A l w4 mad " e < fave . el | €
hmsimln UQ.D.\..,_.\._ vepap fm:.":‘mm :‘--un-unuu‘:‘- N
yolay LJI W nu..rlED .,‘::.'._‘:xu‘mﬁ.’. (AL, ¢
L VARS o amps LUV WIS Wi Aty ey, |l||uu.u-ulnhumlﬂ
.,..~..-.._.,,_,,, o [Py PP ] staus.,
;.'“,r- ) 2-/17- 77

R J\.leu..l

CUSTC4EAP.O. "./‘_’1_?_'20&2.13-
CUSTC.ER PrAT ¢ 20 0L04S

PCS i—

caT+ 286217

HEAT &

PCS

lb‘nmﬂ-m wigss

Zukirg/Condrean

TEXVA-LONG i

7. Grais

l

25(’11\'1
= ':»-f‘wvx

en

Chuzl Mewlurgis:
Det Dansks Sdlvalseverk AIS

PLATE ADAPT

P/N 2009242

PIC - WHCB



12897 DAUSON ROAD
PO BOX 3128

CERTIFICATE OF MATERIAL TEST REPORTS an
Ll U R i

HH
1

i

N OUR OFFICE.

¢ HYALLOY STEELS CO.
! (1 € Castle Metals 0 o s 2
i T sl
Vel - CASTLE METALS CERTIFIES THAT THE
FeE ey FOLLOWING INFORMATION IS TAKEN
§MC KISSICK PRODUCTS GO ggrnaﬁﬁﬂmumﬁggg?

OUR SUPPLIER AND WHICH ARE ON FILE

! WE CERTIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY OR RADIOACTIVE MATERIAL USED

W we HEAT NG, OROER NO.

DESCRIPTION

3

i & * % & CHEMICAL ELEMENTS

B C MN P 8 8I NI
ity . 413 .87 021 034 .29 09
it cu v PB T1 (o4

i 17 1006 ,00/,00 ,003 10082

YA # & & MECHANICAL PROPERTIES

iNGILE 151000 PSI, YIELD 133000 PSI, ELONG 19.0,

| JOMINY
FH] 2 3 4 g & 7 8 12 16
i 58 57 97 56 85 55 56 s 54 s
i« # & w INDUSTRY SPECIFICATIONS

3 (174" THROUGH 4" ONLY), UNG#-G41400

BOLT ASSY P/N 2009240
1.625 X 6.656 PIC - XBDZ

ies

vy

SHBT
Srist e E R

1/{!”f

B

ST

Lttt

il

: HT A193-B7 10/13 PART NO. 2008059

3itimeng S

Bt
1Rl

b £
.........

1 1]
-----

* A K
CR MO AL
1.01 22 .02
* * *
RIAI 34t7

2 HARDNS BHN 204/ 304, GRAIN = FINE, GRAIN S/ @, MACRO - S1 R1 Cl, R.R.
i@ CAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y

20 24 28 32
48 44 43 43
» k %k

i A.1.5.1.-4140, ASTH-A193-96B~GR-B7, ASTM~A29-93A, ASTM-A322-91
i ASTM-A331-99~FASTENER QUALITY ACT, ASTM-A434-90A~CLE-BC

h | DERhERRCR
. N b 335138850 T L T R T
I MANUFACTURER My
= NORTH STAR STEEL. COMPANY

156.1

it uD DI=9,98 ASME SA 193 B7 99ED 96A0 STRESS FREE NORTH STAR RO-43965 4-1998

A.M. CASTLE & CO.
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. 3823 East 38th Street
Tulsa, OK 74145-3241
Tetephone 918-664-7767

A
5Ly
o

SHERRY LABORATORILS

INDIANA LOUISIANA OXKLAHOMA
bisiah Testing Serviees, Ine.
LABORATORY REPORT
Attn: Stava Kendrick Report No: 1998080017~ 1
The Crosby Group, Inc. Date Received: 08/04/98
P.O. Box 3128 Date Reported: 08/07/98

Tulsa OK, 74101

Sample Description: 1.625" Bar, APl 2C
Heat No: M68505H256

PIC Code: XBDZ

WO#: 199662 - P/N: 2015012,
Specimen removed from 4/6 radius.

P.O. No: M3805060

ure Tensile Test {ASTM E 8- i |
Parameter esy
Diameter, in. 500
Tensile Strength, psi 144,700
Yield Strength, psi 128,600

by 0.2% offset

Elongation in 4D, % 18

Hardness, ASTM E 13-94

4/5radius | HRC 31.5, 31.5, 31.5

Approved By: }4 - -D—»/é e

Aurello Zubillaga, Superéisor
Metallurgical/Mechanical Testing

Fax 918-627-3062
800-324-8378

Th[smmmmmw,mhw.mmmwasmummmm A2LA Cerlification # 785.01 & 785-
mmemmmgawoummrmmmmm

02. Tha recording of false, fictitious, or fraudulent

Page 1 0f2
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o825 East 38th Street

SHERRY LABORATORIES

‘ INDIANA LOUISIANA OKLANOMA Fax 918-627-3062
A e R st
LABORATORY REPORT
Attn: Steve Kendrick Report No: 1998080017- 1
The Crosby Group, Inc. Date Received: 08/04/98

P.O. Box 3128
Tulsa OK, 74101

Date Reported: 08/07/98

P.O. No: M9805060
Sample Description: 1.625" Bar, AP1 2C
Heat No: M63505H256
PIC Code: XBDZ
WO#: 199662 - P/N: 2015012,
Specimen removed from 4/5 radius.
Impact Test Report
Style and Model of Machine:  Tinius Olsen, 74
Available Impact Energy: 264 Ft-Lbs.
impact Velocity: 17 Fi/Sec.
Method of Test: SA-370/ASTM-E23
Specimen Type; Charpy “V* Notch
Specimen Location: ASTM-A370 Longitudinal
Notch Orientation: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: -25 °F
Notch Location: Base
Surface Impact Values (Ft-Lbs.): 56, 61, 56
Laterat Expansion(Mils): 29, 30, 28
Shear{%): 80, 90, 90

)

This document shall not be reproduced, excapt in ful, without the written approval of Sherry

.
Approved By: /‘{ : 6"/"{""“‘%—/
Aurelio Zubillaga, SuperviSor
Metallurgicat/Mechanical Testing

 Laboratories/Okiahoma. AZLA Certification # 785.01 & 785-

02, The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishable offenss under federal and state law,

Page20f2
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CERTIFICATE OF MATERIAL TEST REPORTS

NS
—-’HW&M”’SEHSCCl
O OCastle Metals® - [ [ "o%TESC

CUSTOMER .

CASTLE METALS CERTIFIES THAT THE
FOLLOWING INFORMATION IS TAKEN
FROM CHEMICAL AND METALLURGICAL
TEST REPORTS FURNISHED TO US 0Y
OUR SUPPLIER AND WHICH ARE ON FILE
N OUR OFFICE.

WE CERTIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY CR RADIOACTVIVE MATERIAL USED
N THE MELTING OR PROCESSING OF STEEL
S0L0 BY QUR COMPANY.

MC KISSICK PRODUCTS CO
2857 DAWSON ROAD

P} BOX 3128

TULSA OK 74101-3128 USA

[1ac HEAT NO. ORADERNO. | LUNE Ma]sHie ary. SHIP DATE

MANUFACTURER (MILL) . 3 CUST, REQUISITION NO.

MORTH STAR- STEEL COMPANY M-7803470

1

2148 | M&7430 H1AE7 195474

DESCRIPTION
~-5/8 RO A4140 CF HT A193-B7 10/13 PART NO. 2008059

* . * % # CHEMICAL ELEMENTS Ak Kk

C MN P g SI NI CR MO Al
414 88 014 032 28 07 1,03 19 03
cu v Laf:] TI co
.18 L0308 . 00/.00 0 .Q0d 0076
o * & & MECHANICAL PROPERTIES * Ak

FTENSILE 133000 PSI, YIELD 138000 PSI, ELONG 18.4, R.A, 34.3
HARDNSG BHN 3117 311, GRAIN = FINE, GRAIN 5/ 8, MACRDO - S R1 C1, R.R. 16.1
CAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y

* JOHMHINY
1 2 3 4 S é 7 8 13 16 20 24 28 32
ua a7 S99 b b G S ] 854 G4 49 44 44 42 41 40
* * & & INOUSTRY SPECIFICATIONS * k&

A.L.S5.L.-4140, ASTH-A1?3-9468~GR-B7, ASTM-ALY-93A, ALGTM~A322-71
ASTH~AJ3L-93-FASTENER QUALITY ACT, ASTM~A434-70A-(LS5-BC

(174" THROUGH 4" ONLY), UNS#-G41400

Vil DI=5.76 ASME SA 193 B7 99ED 96AD STRESS FREE ##CONFORMS TO ASTHM A 331 70 A
N D ASTM A 29 914+ 5/27/98 RD#12101

BOLT ASSY P/N 2009241
1.625X 13.438 PIC - XBDO
Sy AM GRTLES GO

6/%[ (MJ it - ,&'(p‘/éf/ﬁ.)



SHERRY LABORATORIES

i Sast 38th Street Fax 918-627-3062
sa, OK 74145-3241 INDIANA LOUISIANA OKLAHOMA
Ellcphoone 918-664-7767 : Ml Tinlng Sorves s 800-324-8378
LABORATORY REPORT
Attn: Steve Kendrick Report No: 1998060276- 1
The Crosby Group, Inc. Date Received: 06/16/98
P.O. Box 3128 Date Reported: 06/19/98
Tulsa OK, 74101
P.O. No: M9803922

Sample Description: 1.624" barstock API 2C,
Material: 4140

Heat No: M69430H167

PIC Code: XBDO

WO#: 198169 - P/N: 2015012.

Specimen removed from 4/5 radius.

S -96 ongitudinal Si

arame esu
Diameter, in. 501

Tenslle Strength, psi 147,900

Yield Strength, psi 130,000
by 0.2% offset

Elongation in 4D, % 18
Reduction of Area, % 57

Hardness Test

Testing Specification: ASTM E18-94
Mardness Scale: ROCKWELL "C*
Acceptance Criteria: N.A.

Actual Coupon Hardness:  29.0, 30.0, 30.0

Approved By: /off ) ’;’/ﬁ’- :

Aurelio Zubillaga, Supervisor
Metallurgical/Mechanical Testing

Thisdocﬁmantshallnereproducad.mpthfuﬂ.wﬂmmmemﬁtmapprovdolShawLabmmowm AZLA Certification # 785.01 & 785-
02, Thcracordlmoffalse.flctlﬁous.«rmwmmMamm$Wmhammmmmmmw.



SHERRY LABORATORIES

6823 East 38th Street Fax 918-627.3062
' INDIANA LOUISIANA OKLAHOMA
Tlephons 913.664-7767 s TS 00324 2575
LLABORATORY REPORT
Attn: Steve Kendrick Report No: 1998060276-1
The Crosby Group, Inc. Date Received: 06/16/98
P.O. Box 3128 Date Reported: 06/19/98
Tulsa OK, 74101
P.O. No: M9803922

Sample Description: 1.624" barstock AP| 2C.
Material: 4140

Heat No: M69430H167

PIC Code: XBDO

WOi#: 198169 - P/N: 2015012,

Specimen removed from 4/5 radius.

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: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: -25 °F
Notch Location: Base
Surface Impact Values (Ft-Lbs.): 63, 57, 52
Lateral Expansion{Mils}): 32,25, 18
Shear(%): €0, 60, 55

Approved By;__S7~ '/;/f ‘

Aurelio Zubillaga, Supetvisor
Metallurgical/Mechanical Testing

Thisdocumentshallmtbemm,mmhim.mmmwdsmwom AZLA Certification # 785.01 & 785-
02. The recording of false, m.wfmwmmm«mmpﬂwﬂ:mmeuMo«munderfodaralandstatalaw.
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. RAY] 38
CERTIFICATE OF YEST \.

Page 01 of 02

Certification Date

8§-JUL-1998
CUSTOMER ORDER NUMBER .
. _ Invoice Number
M-9804274-3 311gng.o§15$4§TREET NORTH T355736
TUL 10
CUSTOMER PART NUMBER Ship# T216232 ,
92884
SOLDTO: MCKISSICK PRODUCTS CO SHIP TO: MCKISSICK PRODUCTS CO .
P O BOX 3128 2801 DAWSON RD GATE &
TULSA O©OK 741013128 TULSA OK 74110

Description: 4142 HR HT A434BD {>4) RD

5 RD X 20' R/L Line Total: 2740 LB
HEAT: 21838 ITEM: 506574 ‘
Specifications:

ASTM A434 CL BD ASTM A304 96 ASTM A322 98

e o wm M SN R EN WR VR MR N WS o v e G5 T A6 MB NS N W MW M ED G e G% M A M e N Ay Ep MR SR MR AR A e b o o MR W mE e T T MR e e e o M GR G i ER A R EE R G v e e A e e e

e e G WE MM e e we W M W A EE M G Mu R W M M G W WS W N6 Em M M M SN M A MR AR A v vk W MR N SN AN LS L ey v W M R W EE MR e e mm e e MR S WA I A AN hem e e b e e

C SI MN kS P CR NI CuU
.42 0.29 0.92 0.02 0.012 0.99 0.08 0.14
AL MO v
0.033 0.21% 0.003
RCPT: R3801839 o
MILL : MAGELLAN/FLAME METALLURGICAL COUNTRY OF ORIGIN : FOREIGN i
MECHANICAL PROPERTIES
YLD STR ULT TEN $ELONG ¥RED HARDNESS
DESCRIPTION KsSI KSI IN 02 IN IN AREA BHN
111.28 139.25 18.0 56.6 293

o aw A A A A S A s Es W e R R P ER WE TN WD M M Nk P U T AR MM SR am 46 MM o kW AW AR M R AW e W e K b T e T ik e W TR W TR YW R S MS e e e e e e e M Mr A me W W W oW e e

GRAIN SIZE :8 -

----------------------------------------------- Rl 0 e ==
SWVL BASE PLUG P/N 2009244
PIC - XDDJ

Material did not come in contact with mereury while in
The above datz were ranscribed from the manufacturer's Centificate of Test after verification our possession.
for completencss and specification requirements of the information o the certificate. All test AN KAREN NEWCOME
results remain on file subject to examination. A ‘?

We hereby certify that the material covered by this report will meet the applicable requirements
described herein, including any specification forming a part of the description.

The willful recording of false, fictitious, or fraudulent statements in cannection with test regults

may be punishable 13 & felony under federnl siatutes, MANAGER, QU ASSURANCE
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. SHERRY LABORATORIES
3 East 38th Sireet INDIANA LOUISIANA OKLAHOMA Fax 918-627.3062

, OK -3241
'E:;hune ;‘I‘;‘-‘gﬁ-ﬂﬂ M ek oo, o 800-324-8378
LABORATORY REPORT
Attn: Steve Kendrick Repaort No: 1998060276- 2
The Crosby Group, Inc. Date Receivad: 06/16/98
P.O. Box 3128 ‘ Date Reported: 06/19/98
Tuisa OK, 74101
P.O. No: M9803922

Sample Description: §.00 Barstock AP| 2C
Material: 4140

Heat No: 21838

PIC Code: XDDJ

WO##: 158220 - P/N: 2015015.

Specimen removed from 4/6 radius.

Test Report (ASTM E 8-96) RT, Longitudina] Tensile
Parameter esuy

Diameter, in. S0z -
Tenslie Strength, psi 151,800

Yield Strength, psi 134,700
by 0.2% offset

Elongation in 4D, % 18
Reduction of Area, % 58

Hardness Test

Testing Specification: ASTM E18-94
Hardness Scale: ROCKWELL "C"
Acceptance Criteria; N.A.

Actual Coupon Hardness:  33.0, 32.5, 33.0

Approved By: % ’D/A'

Aurefio Zubillaga, Supsbvisor
Metallurgical/Mechanical Testing

This document shall not be reproduced, except in full, without the written approval of Shesry Laboratories/Oldahoma. A2LA Certification # 785.01 & 785-
02. The recording of false, ﬁctmous.«fmudummmu«muhsmmhd&c;mumybupunhhabhoﬂmmrmmatatelaw.
Page t of; :
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SHERRY LABORATORIES

. ':E'.m 38th Street

Fax 918-627-3062
;:Iles;imonl: ; ‘: ; ?:6_32; .}61 INDIANA - LOUISIANA uwm.nm:ﬁu | 800-324-8378
LABORATORY REPORT

Attn: Steve Kendrick Report No: 1998060276- 2

The Crosby Group, Inc. Date Received: 06/16/98

P.O. Box 3128 : Date Reported: 06/19/98

Tulsa OK, 74101

P.O. No: M9803922

Sample Description: 5.00 Barstock APl 2C
Material; 4140

Heat No: 21838

PIC Code: XDDJ

WOi#: 198220 - P/N: 2015015,

Specimen removed from 4/5 radius.

impact Test Report

Style and Model of Machine:  Tinius Olsen, 74

Avallable Impact Energy: 264 F-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: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: -25°F
Notch Location: Base
Surface Impact Values (Ft-Lbs.): 42, 42, 43
Lateral Expansion{Mils): 17,15, 16

Shear(%): 40, 40, 40

Approved By:__&Y - ’g/‘{.’
Aurdiio Zubillaga, SuperiSor
Metallurgical/Mechanical Testing
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