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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
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CRANE GENERAL
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Crane Acceptance Test Procedure
and Report

" Marine Cranes

j4o AB
Nautilus Model 3401.A-106- Marine Crane

Sfor

Brown & Root / Pemex

Serial Number 059801C AB
Tag Number ACS-PA-4997-A~ AL 9-PLA-5997- 5
December 30, 1998

/ (Appted Hydraulic Systems, Inc. Representative)

el

ﬂ?mwn & Roor / Pemex Representative)




SECTION 1 - Gauges:

Aceept Not Accept

Hydraulic Pressure (Main Foist)

Hydraulic Pressure (Awxiliary Hoist)

Hydraulic Pressure (Boom)
Hydraulic Pressure (Swing)
Hydraulic Pressure (Refurn)
Engine Oil Pressure
Accumulator Pressure
Engine Water Temperature
Hydraulic Qil Temperature
Engine Tachometer
Hydraulic Qil Level

SECTION 2 - Function Test the Following:

b
-
s
=S

Aceept Not Accept

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
Dynamic Swing Brake

High Angle Kickout

Low Angle Kickout

Diesel Fuel Level
Load Cell

High Boom Angle Kickout Override

Low Oil Pressure/High Warter
Temperature Shutdown

Engine Overspeed Shutdown

360° Continuous Rotation

R EEEE
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SECTION 3 - Electrical:

Avcept Not Accept

Boom Floodlights {2)
Boom Tip Beacon (Red)
Gantry Beacon {Red)
Cab Light

Power On Light
Circuit Breaker
Attention Horn

Air Conditioner
Anti-two Block Audible and Visual
Alarms

5 S e S S S S TS
Oooooooog

SECTION 4 - Baseline Pressure Readings with no Load:

BOOM ANGLE CRACKING PRESSURE FULL SPEED PRESSURE
FUNCTION (Degrees) NO LOAD (PSI) NO LOAD (PSi)

Boom Up: 50° 600 1,000

Boom Down: 50° 700 1,800
Main Haist Up: 50° 300 800

Main Hoist Down; 50° 700 1,600
Auxiliary Hoist Up: 50° 300 600

Auxiliary Hoist Down: 50° 700 1,200

Swing CW: 50° 100 1,250

Swing CCW: 50¢° 100 1,250
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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
FLUOROPOLYMER COATED

GRADE 8 BOLTS MEETING
AP| 2C REQUIREMENTS

SOLT TORQUING PROCEDURE
BALLRING TO PEDESTAL

Do not use oil or grease.
2. Diagram shows the sequence bolts are to
be tightened.
3. Bolts are to be torqued in 100 ft. ib. increments
until 19007 ft. Ibs. is reached.
4. Bolt torques applicable only for flucropolymer
coated Dbolts.
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@ ¥ NOTE: USE 1-1/2" —7UNC

FLUOROPQILYMER COATED
GRADE B8 BOLTS MEETING
AP! 2C REQUIREMENTS

BOLT TORQUING PROCEDURE
SALLRING TO UPRPERSTRUCTURE

1. Do not use oil or grease.

2. Diagram shows the sequence bolts are to

be tightened.
3. Bolts ore to be torqued in 100 ft. Ib. increments

until 19007 #t. Ibs. is reachec.
4. Bolt torques applicable only for fluoropolymer
coated bolls.



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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TEMPERATUR
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MAIN PRESSURE
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CAUGE ™
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GAUGE PANEL #
//— #

HYDRAULIC GiL
TEMPERATURE
GAUGE

/‘

BOCOM FPRESSURE
GAUGE

/\\h—AUXHJARY PRESSURE
GAUGE

GAUGE PANEL #2—///
SSUREW//K
GAUGE

e

SURE
AUGE

ACCUMULATOR PRE

RETURN PRE

Qe

L

X

LYY

[

’A\n-swmc PRESSURE
GAUGE

_—_ENGINE OIL PRESSURE
GAUGE

::>»—5PARE ENCLOSURE

CAB _GAUGE PANEL

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
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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

NN AN N ANANEEANAN SN N




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

SO0 s
E____'*' =T |
IL j———' | | [
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L::#::J

;
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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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A

e
i

MAIN IDLER
SHEAVE

GREASE ZERK

BOOM IDLER LUBRICATION POINTS
| SHEe T 14




GREASE ZERK

i is e e e e D s e . = = = = = o

e e e e e B i Rl i

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



B seiremy _
g >."_<n_ v._ v m:m _aomu_ ._.zws__n_m_m n_2<.mm._.<_>> z_<ma

. : .mmn_mmDm Hiv m>0$__m¢ ‘0._. S_m._,m>m ERE!
Dmml_m _wIm_.rn__m GZ_OZ<IO..mm_._.n_< TAHYSSIOEN N3MM — 0520-Hi — H3LTId JONVHD
- : : :m.—.m>m .-m:u .

. 'W3LSAS 02_._000 JHL NI msz_.:QzOU u_O ZO_H<E._.2wOZOO H3404d 3HL
NIVLINIVN O1 LNIWZ13 IONYNILNIYIN THL TTVLSNI SHNOH IDIAHAS 0528 AHIAT (£)
INTWINF 30EVIIHd
IHL TIVLSNI 'WILSAS DNITO0D FHL Gz_z<m.ﬁo H3LdY HO “T1Id WILINI 3HL NO (2)

HIHNLOYANNYW W30 A8 0IAIAOH INTYA ALIDYAYO BNINOOD (1)

cgEm 4
0E- .
T

JHL SANIL ﬁzm_eﬁ 40 (N91) HA8WNN 3sVa ._<»E ¥ SAVH 1SN 110 SNIDNS a0 ML

osg - | L1IE:NB - 99EE-N6 " ‘09-67
0gg oo |0 BLAENB | LBRLENE | 8bE
SHNOH 2DIAHIS _ ,. o
TYAHILNI JONYHD - ‘ON (sHaLm)
INIW3T3 2ONVNILNIVI ON MG ININTTS | Luvd INIWITS AIDYSY)
: " HO 3HDHVHITHd . SONYNILNIVIA (€ ITHYHOIH (Z) | "SAS DNIN00D (1

%50 NYHL HILVIHD S INJINOD.H34INS ClENd 4l d3dino3d: S 1=O mz_wzm DQ

ws___._.m_2<m AHL 1Y w._.zms_mx._m Esz_._._o

JYNOILIQY FHL. ‘dav oL LNv1009

_ A pzyo_“_”_:m‘z_é 'AHYSSIAOAN " ALIOVAVYI WILSAS HDNIIO0D JO (SNOTIVD 'S'N #)
- B SH3LN 51 HOV3 HO4 (INId 1) SHILM §°0 40 CLLYH-3HL NI SHNOH 052-AH3A3 HINOILIG -

| -NOD W3LSAS DNITO0O HYTUdHILYD G0V /NOILYHINIONOD 3233H-LLNY HO $531
L %€ NIVLNIV

'ONIT000 QINOIT 3H1 H108.3SM HIAIN _

Q.03 ‘oN:

zo..E_z:o"_,z_ JONVNILNIVI mz_a.,_m 00£€. _"_<._.=n_mm.r<o

TR




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.

3
Commercial Diesel Engine
Lubricant Specifications

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.

40
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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
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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




10
Commercial Diesel Engine
Fuel Specifications

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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BILL OF MATERIAL

REFERENCE DRAWINGS

MOBSK4- 099 CRANE GENERAL ARRANGEMENT (FOR MANUAL USE)

MOB8SK4- 100 POWER UNIT GENERAL ARRANGEMENT (FOR MANUAL USE)

MOBSK1- 220 HYDRAULIC SCHEMATIC (FOR MANUAL USE)

MO8SK1- 221 ELECTRICAL SCHEMATIC (FOR MANUAL USE)

MO85K1- 222 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) i Hydraulic Pump #1
2 1 1/4 N78404-204 | Auxiliary Pressure Gauge Auxiliary Control Valve (Inlet)
3 1 1-1/2 N76124-552 Engine Qil Cooler Auxiliary Control Valve (Outlet)
4 1 1-1/2 N76124-370  |Return Manifold Engine Oif Cooler
5 1 1-1/4 N76620-416 | Auxiliary Hoist (Down) Auxiliary Control Valve {Down)
8 1 1-1/4 N76620-270 | Auxiliary Dump Valve (Inlet) Auxiliary Control Vaive {Up)
7 1 1-1/4 N766820-180 | Auxiliary Hoist (Up) Auxiliary Dump Valve (Cutlet)
8 1 1-1/4 N76820-484 | Boom Control Valve (Inlet) Hydraulic Pump #2
9 1 1/4 N76404-244 Boom Pressure Gauge Boom Control Valve (Inlet)
10 1 1-1/4 N76620-532 | Boom Control Valve (Inlet) Hydraulic Pump #6
11 1 2 N76132-330 {Return Manifold Bocm Control Valve (Cutlet)
12 1 1-1/2 N7A1124-470 |Boom Dump Valve {(Down) Bacm Control Valve (Down)
13 1 1-1/2 N7A1124-500 |[Boom Hoist (Down} Boem Dump Valve (Down)
14 1 1-1/2 N7A1124-522 |Boom Dump Valve {Up) Boom Contral Valve
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HOSE LIST
ITEM QTY HOSE ID PART LLOCATION LOCATION
(IN) NUMBER T0 FROM

15 1 1-1/2 N7A1124-550 |Boom Haist (Up) Boom Dump Valve (Up)
16 1 1 N76616-498 |Main Control Valve (Inlet) Hydraulic Pump #3
17 1 1/4 N78404-216 |Main Pressure Gauge Main Control Valve (iniet)
18 1 1-1/4 N76620-530 |Main Control Valve (Inlet) Hydraulic Pump #4
19 1 1-1/2 N76124-300 |Return Manifold Main Contral Valve (Outlet)
20 1 1-1/2 N7A1124-356 |Main Hoist (Down) Main Contrel Valve (Down)
21 1 1-1/2 N7A1124-320 |Main Dump Valve #1 (Inlet) Main Contrel Valve
22 1 1-1/2 N7A1124-180 |Main Dump Valve #2 (Inlei) Main Dump Valve #1 (Outlet)
23 1 1-1/2 N7A1124-144 |Main Hoist (Up) Main Dump Vaive #2 (Outlet)
24 1 1-1/4 N76820-520 | Swing Conirol Valve {Inlet) Hydraulic Pump #5
25 1 1/4 N76404-148 |Swing Pressure Gauge Swing Control Vaive (Inlet)
26 1 1-1/2 N76124-290 |Return Manifold Swing Control Valve (Outlet)
27 2 3/4 N78412-240 | Swing Motor #1 Swing Control Valve (Tee)
28 2 3/4 N76412-250 | Swing Motor #2 Swing Control Valve (Tee)
29 1 114 N76412-242 | 8wing 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 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 1/4 N76404-092 |Dynamic Brake #2 Dynamic Brake #1 (Teg)
35 1 1/2 N76508-224  |Auxiliary Dump Valve Becom Dump Vaive

— Check Valve (Tee)

— Check Valve (Down)
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HOSE LIST
ITEM QTy HOSE ID PART LOCATION L.OCATION
(IN) NUMBER TO FROM
36 1 1/2 N76508-070 |Main Dump Valve #1 Auxiliary Dump Valve
— Check Valve (Tee) - Check Valve (Tee)
37 1 1/2 N76508-048 |Main Dump Valve #2 Main Dump Valve #1
~ Check Valve (Tee) - Check Valve (Tee)
38 1 172 N76508-270 | Stainless Steel Tubing Main Dump Valve #2
(Union- Pressure) ~ Check Valve (Tee)
39 1 1/2 N76508-276 |Stainless Steel Tubing Hydraulic Tank
(Tank-Union)
40 2 1/2 N77208-14C | Anti-Twe Biock Hoses Anti-Twa Block (Unicn)
(Tes on Tip)
41 2 1/2 N76508-200 [Main Anti-Twe Block Valve Anti-Twao Block Valve Hoses
{Tee on Tip)
42 2 12 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 Heoist Case Drain
44 1 1/4 N76804-027 | Hydraulic Tank Bocm Hoist Case Drain
45 1 1/4 N76804-024  |Hydraulic Tank Main Hoist Case Drain
46 3 1/4 N76404-072 |Boom HMoist Ratchet and Pawl
47 1 1/2 N76408-524 | Boom High Angle Override Boom Dumg Valve (Up)
Valve (In} ~ Check Valve
48 1 /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 Valve
(Tee-Out) (Out)
50 1 112 N75408-492 |Boom Low Angle Override Bocom Dump Valve {Down)
Valve - Check Valve
51 1 3/8 N76406-408 |Hydraulic Tank Boom Migh Angle Limit Valve
{Tee-Out)
52 1 114 N75404-380 |Return Pressurs Gauge Return Manifold
53 1 3 N76348-312 | Return Manifold #1 Hydraulic Filter #1
54 1 3 N76348-292 [Return Manifold #2 MHydraulic Filter #1
55 1 3 N76348-300 [Return Manifold #1 Hydraulic Filter #2
56 1 3 N76348-280 |Return Manifold #2 Hydraulic Filter #2
57 1 1/4 N76904-150 |Load Cell Load Indicator Gauge
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HOSE LIST
ITEM QrTyYy HOSE ID PART LOCATION LOCATION
(IN) NUMBER TO FROM
58 1 38 N76406-104 |Boom Low Angle Qverride Boom Low Angle Override Valve
Valve (Inlet) (Outlet)
59 1 2-1/2 N76740-108 |Hydraulic Pump #1 Hydraulic Tank
60 1 2 N76732-108 | Hydraulic Pump #2 Mydrauiic Tank
61 1 1-1/2 N76724-096 |Hydraulic Pump #3 Hydrauiic Tank
62 1 2-1/2 N76740-080 |Hydraulic Pump #4 Hydrauiic Tank
63 1 2-1/2 N76740-080 |Hydraulic Pump #5 Hydrautic Tank
64 1 2 N76732-080 |Hydraulic Pump #6 Hydrautic Tank
65 1 3/8 N74806-128 |Fuel Pump Fuel Tank
66 1 1/4 N74804-160 |Fuel Tank Fuel Return
67 1 1/2 N76508-256 |Hand Recharge Pump Hydraulic Start System
Cverhead Reservoir
68 1 3/8 N78408-160 |Unloading Relief Valve (Tee) Hand Recharge Pump
69 1 1/2 N76508-080 | Start Motor Soft Engage Valve
70 1 112 N76508-260 |Hydraulic Start System Start Motor
Overhead Reservoir
71 1 3/8 N76406-260 | Engine Driven Pump Hydraulic Start System
Overhead Reservoir
72 1 3/8 N76406-140 | High Pressure Filter Engine Driven Pump
73 1 318 N768406-100 |Unloading Relief Valve (In) High Pressure Filter
74 1 3/8 N76406-256 | Accumulator Unicading Relief Valve {Out)
75 1 112 N78508-052 | Unloading Relief Valve (Vent) |Uniocading Relief Valve (Vent)
76 1 12 N78508-230 |Hydraulic Start System Unioading Relief Valve (Vent)
Overhead Reservoir
77 1 12 N76508-570 | Engine Start Valve Accumulator
78 1 1/2 N76508-532 | Soft Engage Valve Engine Start Valve
79 1 1/4 N76404-174 | Accumulator Pressure Gauge | Engine Start Valve
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HOSE LIST

ITEM

QTY

HOSE ID
(IN)

PART
NUMBER

LOCATION
TO

LOCATION
FROM

80

4

N76404-052

Water Temperature Vaive
{Probe)

Engine Qil (Pressure)

81

174

N76404-160

Engine Qil Vent

Water Temperature Valve
(Probe)

82

1/4

N76404-180

Air Intake Shutdown Vaive

Water Temperature Valve
(Probe)

83

14

N76404-096

Overspeed Valve

Air Intake Shuidown Valve

84

1/4

N76404-060

Engine Oil Vent

Overspeed Valve

85

1/4

N76404-540

Engine Oil Pressure Gauge

Engine Oil (Pressure)

86

1/4

N76404-570

Foot Throttle Cylinder

Foot Throttle Actuator

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101
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LUBRICATION MANIFOLD HOSE LIST

ITEM QtyY HOSE ID PART LOCATION LOCATION
(IN) NUMBER TO FROM
102 1 1/4 N76804-080 |Auxiliary Idler Sheave Boom Lubrication Manifcld
103 1 1/4 N76804-081 Main Idler Sheave Boom Lubrication Manifold
104 1 1/4 N76804-149 |Lower Auxiliary Sheave Pin Boom Lubrication Manifold
105 1 1/4 N76804-145 |Upper Main Sheave Pin Boom Lubrication Manifoid
106 1 1/4 N76804-146 [Upper Auxiliary Sheave Fin Boom Lubricaticn Manifold
107 1 1/4 N76804-144 |Lower Main Sheave Pin (Left) |Boom Lubrication Manifold
108 1 1/4 N76804-142 |Lower Main Sheave Pin Boom Lubrication Manifold
(Center)
109 1 1/4 N76804-141 L.ower Main Sheave Pin Boom Lubrication Manifold
(Center)

110 - - - - -

111 - - - - -

112 - - - - -

113 - - - - -

114 - - - - -

115 - - - - -

116 - - - - -

117 - - - - -

118 - - - - -

119 - - - - -

120 - - - - -

121 - - - - -

122
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PARTS LIST
ITEM QTY NUMBER PART DESCRIPTION
BOOM AND RIGGING

123 1 N61586-001 Boom Base Weldment (Rev. E)
124 1 N60980-C09 Boom Base Roller (Front)
125 1 N60980-010 Boom Base Roller (Rear)
126 2 NE1595-001 Beom Foot Pins
127 2 N00018-010 Boom Foot Pin Insert Bushings
128 1 N45516-0C1 Boom Angle Indicator (Right Hand}
128 1 N60255-005 Boom Angle Indicator Needle
130 12 N60986-004 Boem Connection Pins
131 1 NB81587-040 Bocm Mid Weldment (Rev. B)
132 1 N&1587-030 Boom Mid #1 Weldment (Rev. A)
133 1 NE61587-030 Boom Mid #2 Weldmgnt (Rev. A)
134 10 NGC98C-004 Boom Mid Roller
135 2 N46048-005 Floodlights
138 2 N46046-505 Floodlight Bulbs
137 2 NG§1623-001 Floodlight Brackets
138 2 N46547-003 Outlet Boxes
139 1 NG1588-001 Boom Point Weldment (Rev. K)
140 1 N60S80-011 Boom Point Roller {Front)
141 1 NG0880-012 Boom Point Roller {Rear)
142 1 N46238-003 Beacon Light
143 1 N46238-501 Beacon Light Bulb
144 1 N80402-006 Beacon Light Mounting Bracket
145 1 N45547-003 Qutlet Box
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PARTS LIST (CONT’D)

ITEM QTY NUMBER PART DESCRIPTION

BOOM AND RIGGING (CONT'D)

148 NG1604-001 Main/Auxiliary ldler Sheave Pin

147 N45931-014 Main Idier Sheave

148 N45422-007 Main |dler Sheave Bearing

149 N61991-003 Main Idler Sheave Bearing Retainers
150 N61604-001 Main Sheave Pin

151 N45831-014 Main Sheaves

152 N45422-007 Main Sheave Bearings

153 NE1991-C03 Main Sheave Bearing Retainers

154 N60646-004 Load Cell Pins

155 N80645-001 Extended Wedge Sacket Pin

156 N30602-008 Main Open Wedge Socket

157 N30606-014 Main Rope Clamp

158 N30601-006 Main Shackles

1589 N45315-060 Main Anrti-Two Block Suspension Cables
160 N45943 Main Anti-Two Block Valve

161 N46531-139 Load Block

162 N46831-139-1  Load Block Safety Latch

163 N45931-012 Auxiliary ldler Sheave

164 N45422—OO? Auxiliary ldler Sheave Bearing

165 N61591-003 Auxiliary Idier Sheave Bearing Retainers
166 NG1605-001 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 N60989-010 Auxitiary Anti Two Block Hangers

171 4 N30601-006 Auxiliary Shackles

172 2 N45315-060 Auxiliary Anti Two Block Suspension Cabiles

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 Overhaul Bail

177 1 N48832-031-1  Overhaul Baft Safety Latch

178 1 NB5SK1-104 Boom Fleet Angle Idler Assembly

179 2 NS55K1-104-9  Boom Fleet Angle Idler Main/Auxiliary Sheave Pin

180 2 N&0014-010 Boom Fleet Angle Idler Main/Auxiliary Sheave Pin
Keepers

181 2 N20208-078 Boom Fleet Angle |dler Main/Auxiiary Sheave Pin
Keeper Bolts w/Lock Nuts

182 1 N45421-039 Boom Fleet Angle Idler Main Sheave

183 1 N45421-034 Boom Fleet Angle Idler Auxiliary Sheave

184 2 N45422-008 Boom Fleet Angle ldler Main/Auxiliary Sheave
Bearings

185 4 N61991-002 Bcoom Fleet Angie Idler Main/Auxiliary Sheave

Bearing Retainers
186 1set N46501-095 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 RIGGINGl {CONT’')
189 1 N61591-001 Bridle Weldment (Rev.D)
190 1 NB61603-C01 Bridle Sheave Pin
191 B8 N45931-012 Bridle Sheaves
192 6 N45422-007 Bridle Sheave Bearings
193 12 N&1951-003 Bridle Sheave Bearing Retainers
184 1 NB1242-024 Boom Lubrication Manifold (Not Shown)
195 - - -
196 - - -
197 - - -
198 - - -
199 - - -
UPPERSTRUCTURE
200 1 N98SK1-219 Pedestal Weldment (Rev. C)
201 1 NI9E8SK1-463 Greounding System (Not Shown)
202 1 N45397-002 Ballring
*203 1 N46499-001 Ballring To Upperstructure Bolt Kit
*204 1 N46499-002 Ballring To Pedestal Bolt Kit
205 1 N47021-027 Electric Swivel
*WARNING: These are special bolts meeting SAE Grade 8 and AP! Specification 2C

requirements and must be purchased from Applied Hydraulic Systems, Inc.
Standard off the shelf Grade 8 bclts MUST NOT BE USED as they do

not meet the requirements of APl Spec 2C.
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PARTS LIST (CONT’D)

ITEM QryY NUMBER PART DESCRIPTION

UPPERSTRUCTURE (CCNT'D)

208 2 N48837-002 Seals
207 1 N46547-005 Quilet Box
208 1 N61584-001 Upperstructure Weldment, (Rev. M)

- 1 N61585-001 Upperstructure Machining, (Rev. B)
209 1 N46500-001 Upperstructure/Gantry Belt Kit (Not Shown)
210 1 NG1589-018 Upperstructure Walkways and Supports
211 1 N46579-005 Upperstructure Safety Gate
212 1 N98SK1-333 Crane Access Ladder
213 1 NBG756-007 Boom High/Low Angle Kickout Assembly
214 1 N45401-001 Boom High Angle Kickout Vaive
215 1 N45401-001 Boom Low Angle Kickout Vaive
216 2 N45686-006 Swing Motors
217 2 N45355-001 Dynamic Brakes
218 2 N47103-001 Gearboxes
219 2 N81503-001 Pinion Gears
220 2 NG60255-004 Pinion Cap Plates
221 2 N61196-004 Finion Guards
222 1 N45045-001-SA  Relay Box
223 1 N45150-002 Relay Socket Base
224 1 N48830-003 Time Delay Relay
225 2 N46837-002 Seals

226 1 N&61627-004 Return Manifold
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PARTS LIST (CONT'D)

ITEM QTY NUMBER PART DESCRIPTION
UPPERSTRUCTURE (CONT'D)
227 1 NB1627-005 Return Manifold
228 5 N80295-002 Dump Valves
229 8 N45674-011 Check Valves
230 3 N935K1-058 Dump Valve Modification (Not Shown)
231 3 N46248-004 Go Switch
232 3 N46248-502 Pressure Seals
233 2 N46547-004 Outlet Boxes
234 1 N46547-005 Outlet Box
235 1 NB61583-001 Gantry Weldment (Rev. P}
238 1 NB1606-001 Gantry Platform
237 1 N48579-001 Gantry Safety Gate (Not Shown)
238 1 N61608-001 Gantry Ladder
239 1 NE61607-001 Gantry Ladder Supports
240 1 N61603-001 Gantry Sheave Pin
241 6 N459831-012 Gantry Sheaves
242 6 N45422-007 Gantry Sheave Bearings
243 12 N61981-003 Gantry Sheave Bearing Retainers
244 1 N30802-007 Gantry Wedge Socket
245 1 N30606-012 Gantry Rope Clamp (Not Shown)
248 1 N46238-003 Beacon Light
247 1 N46238-501 Beacen Light Bulb
248 1 N46547-003 QOutlet Box




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTY NUMBER PART DESCRIPTION
UPPERSTRUCTURE (CONT'D)
249 P NB60882-001 Boom Stops
250 2 N47008-001 Boom Stop Bumpers
251 2 N15869-001 Boom Stop Springs
252 2182 ft. NO0163-014 Main Wire Rope
253 1 N46547-001 Main Wire Rope Anchor
254 1 N46760-001 Main Hoist
- 1 N80376-004 Main Hoist Check Valve Poppet Modifications
255 1 N46419-006 Main Hoist Bolt Kit
258 2 NE1975-005 Main Hoist Spacers
257 577 ft.  N0O0163-012 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 Bolt Kit
261 840 ft.  NO0G34-012 Boom Wire Rope
262 1 N46647-001 Boom Hoist Anchor
263 1 N45430-C02 Boom Hoist
264 1 N46418-001 Boom Hoist 8olt Kit
265 1 N45002-502 Baom Hoist Ratchet and Pawl
- 1 N47140-002 Boom Heist Ratchet and Pawl Installation
266 1 N46865-003 Attention Horn
267 1 N46866-004 Modular




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTyY NUMBER PART DESCRIPTION
UPPERSTRUCTURE {CONT'D)
268 1 N46057-001 Mirrar
269 1 "N80196-003 Emergency Load Lowering Kit {Not Shown)
270 2 N46474-002 Junction Boxes
271 2 NB1586-001  Upperstructure/Gantry Pins (Not Shown)
272 - - -
273 - - -
274 - - -
CAB
275 1 N80278-006 Cab Weldment (Rev. A)
276 2 N46621-001 Cab Sliding Windows
- 1 N80278-213 Cab Door Laich
- 1 N80278-214 Cab Door Handle
- asreg'd N80278-220 Cab Door Gasket
- 1 N98SK1-323 Cab Restraint
- 5 N46099-002 Cab Vibraticn Isolaters
277 3 N45906-0G1 Manual Windshield Wipers
278 1 NB1117-023 Cab Tray
279 1 N47010-001 Swing Control Valve
280 1 N47010-001 Auxiliary Hoist Contrel Vaive
281 1 N47010-001 Main Hoist Control Vaive
282 1 N47010-001 Boom Hoist Control Valve




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT’'D)

ITEM Qry NUMBER PART DESCRIPTION

CAB {(CONT’D)}

283 1 N80344-144 Control Linkage Assembly

284 1 NB80344-144 Swing Contrel 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

288 1 N46638-001 Seat

290 1 N46638-501 Seat Pedestal

291 1 N835K1-047 Start Valve

292 1 N8OSK1-403 Dynamic Swing Brake Actuator
293 1 N45313-002 Dynamic Swing Brake Actuator Reservaoir
294 -1 N45813-003 Dynamic Brake Cylinder

288 1 N45358-001 Foct Throttle Actuator

296 1 N45513-008 Foot Throttle Actuator Reservoir
297 1 NB1644-003 Swing Lock Assembly

298 1 NB1502-002 Swing Lock Handle

299 1 N61488-002 Swing Lock Lever Arm

300 1 N61459-002 Swing Lock Pivot Pin

301 1 NG1500 Swing Lock Bearing Rest
302 1 7N61501 Swing Lock Bear Claw

303 1 NG61502-002 Swing Lock Handle

304 1 N45727-037 Load Indicator System

305 1 N45727-037-1 Gauge

308 1 N45727-037-2 Lead Cell




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTY NUMBER PART DESCRIPTICN
CAB {(CONT'D)
307 2 N45727-037-3 Hoses
308 1 N45727-037-4 Clevis
309 2 N45727-037-5 Disconnect Coupling {Famale)
310 2 N45727-037-8 Disconnect Coupling {male)
- 1 N45727-037-7 Hand Pump
- 1 N45727-037-8 Fluid
311 1 N93SK1-083 Load Gauge Bracket
312 1 N45025-001 High Bocm Angle Override Valve
313 1 N45025-502 High Bcom Angie 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 Vaive Handle
317 1 N45025-5C1 Low Boom Angle Override Valve Spring Kit
318 1 N46018-300 Engine Kill Cable
319 1 N46018-300 Emergency Engine Kill Cable
320 1 N45025-001 Parking Brake Valve
321 1 N45025-502 Parking Brake Vaive Handle
322 1 N45025-501 Parking Brake Valve Spring Kit
323 1 N45874-009 Check Valve
324 1 N9BSK1-223 Crane Name Plate (Rev. B)
325 1 NS8SK3-078 Lifting Load Capacity Chart (Rev. A)
326 1 N45378-001 Hand Signal Chart |




340L.A-140 BILL OF MATERIALS

PARTS LIST (CONT’D)

ITEM QTyY NUMBER PART DESCRIPTION
CAB (CONT’D)
327 1 N61322-027 Gauge Panel #1
328 1 N48017-004 Tachometer
329 1 N46748-012 Water Temperature Gauge
330 1 N46748-012 Hydraulic Qil Temperature Gauge
331 1 N45844-022 Boom Pressure Gauge
332 1 N45844-022 Main Pressure Gauge
333 1 N45844-022 Auxiliary Pressure Gauge
334 1 NB1322-026 Gauge Panel #2
335 1 N45844-021 Swing Pressure Gauge
338 1 N45844-022 Accumulator Pressure Gauge
337 1 N45844-014 Engine QOil Presgure 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 Enclesure #1
345 1 N465403-002 Power On Pilot Light (Green)
346 1 N4654(-001 Anti-Two Block Visual Alarm (Red)
347 1 N46545-002 Anti-Two Block Audible Alarm
348 1 N46535-001 Enclecsure Plug




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT’D)

ITEM QTyY NUMBER PART DESCRIPTION

CAB (CONT'D)

349 1 N47045-003 Electrical Enclosure #2

350 1 N46536-001 Attention Horn Push-Button

351 1 N46537-001 Floodlight Switch

352 1 N46537-001 Beacon Light Switch

353 1 N46535-001 Enclosure Plug

354 1 N45217-002 Junction Box

355 1 N46726-004 Junetion Box w/Circuit Breaker

356 2 N48837-0C2 Seals

357 - - -

358 - - -

359 - - -

360 - - -

361 - - -

362 - - -

FOWER UNIT

363 1 N62100-002 Power Unit Weldment {Rev. -)
- 570 gal. N13764-001 Hydraulic Oii (Storage Capacity}
- 225 gal. N13764-001 Fuel {Storage Capacity)

364 2 N45012-002 Cleanout Cavers

365 2 N46178-012 Ball Valve
366 1 N45125-001 Hydraulic Cil FilliVent

367 1 N45690-030 Hydraulic Qil Level Gauge




340L.A-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTY NUMBER PART DESCRIPTION
POWER UNIT
368 1 N45125-001 Fuel FillvVent
369 1 N45690-030 Fuel Level Gauge
370 5 N45020-148 Suction Strainers
371 1 N45020-124 Suction Strainer
372 2 N60883-001 Return Filter Assemblies
373 2 N45460-003 Return Fiiters
374 4 N45480-503 Return Filter Elements
375 2 N45480-502 Return Filter Element Connectors
378 1 NG1843-002  Hydraulic Start System Reservoir
377 1 N45746-003  Breather
378 1 N45775-003  Sight Plug
379 1 N45812-001 Accumulator
380 2 NB83SK1-045 Accumulator Brackets
381 1 N45282-026 Engine Belt
382 1 N45897-015 Engine Oil Cooler
383 1 N47011-001 Funk Pump Gearbox
384 1 N46785-209 Hydraulic Pump #1
385 1 N4§785-208 Hydraulic Pump #2
386 1 NB35K1-043 High Pressure Filter
387 9 N46119-001 High Pressure Filter Element
388 1 N46897-001 Unloading Relief Valve
389 1 N45923-001 Tachometer Magnetic Pickup
390 1 N45683 Soft Engage Valve




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTyY NUMBER PART DESCRIPTION
POWER UNIT (CONT'D)
391 1 N83SK1-044 Hand Recharge Pump
392 1 N45844-026 Accumulator Pressure Gauge
393 1 N46094-002 Start Motor
394 1 N46823-002 Engine Driven Gear Pump
395 1 N45820-001 Water Temperature Valve
- 1 N45113-001 Orifice
356 1 N45846-003 Air Intake Shutdown Valve
397 1 N45414-00¢ Overspeed Valve
- 1 N45344-004 Right Angle Adaptor

398 1 N46101-019 Rain Cap
399 1 N61822-049 Exhaust Outlet Weldment
400 1 N45272-005 Spark Arrestor Silencer
401 1 NE1921-113 Exhaust System Flex Piping Weldment
402 1 N47101-008 Engine
403 1 N47101-544 Radiator
404 1 N47101-502 Radiator Cap
405 1 N47101-555 Fuel Priming Pump
408 1 N47101-531 Secondary Fuel Filter
407 1 N47181-518 Fuel Pressure Gauge
408 1 N47101-556 Oil Fiiter
409 1 N47101-512 Air Cleaner Assembly
410 1 N47101-548 Air Cleaner Element
411 1 N47101-549 Air Cleaner Element




3401.A-140 BILL OF MATERIALS

PARTS LIST (CONT'D)
ITEM Qry NUMBER PART DESCRIPTION
POWER UNIT (CONT’D)
412 1 N47101-519 Instrument Panel
413 1 N47101-527 Water Temperature Gauge
414 1 N47101-528 Hydraulic Ofl Pressure Gauge
415 1 N46178-004 Ball Valve
4186 - - -
417 - - -
418 - - -
419 - - -

THE FOLLOWING ITEMS ARE NOT SHOWN ON POWER UNIT GERERAL ARRANGEMENT

420

421

422

423

424

425

426

427

428

429

430

431

432

433

N47101-503
N47101-529
N47101—505
N47101-506
N47101-554
N47101-509
N47101-520
N47101-521
N47101-557
N47101-558
N47101-524
N47101-515
N47101-540

N47101-525

Radiator Fan Guard
Radiator Shroud
Engine Hocd

Engine Side Panels
Transfer Pump
Primary Fuel Filter
Fan Pulley System
Belt Tensioner
Flywheel

Water Pump

Fan Blade

Engine Mounted Hourmeter
Upper Radliator Hose

Lower Radiator Hose




340LA-140 BILL OF MATERIALS

PARTS LIST (CONT'D)

ITEM QTy NUMBER PART DESCRIPTION

POWER UNIT {CONT'D)

THE FOLLOWING ITEMS ARE NOT SHOWN ON POWER UNIT GERERAL ARRANGEMENT

434 1 N47101-518 Engine Fan Belt

435 1 N61628-017 Return Filter Piping

436 1 NB61628-018 Return Filter Piping

437 1 N46270-001 Ball Joint

438 1 N915K1-343 Throtile Bracket

439 1 NO7SK1-413 Amot Bracket

440 1 N61981-002 Amot Bracket

441 . . -

442 - - -

443 - - -

444 - - -

445 - - -

446 - - .
MISCELLANEQUS

447 asreq'd. N45044-017 Electrical MC Cable (12/3)

448  asreq'd. N45044-013 Electrical MC Cable (12/4)

449 asreq'd. N46608-002 Electrical MC Cable (2/0) Red
450 asreqd. N4G608-001 Electrical MC Cable (2/0) Black

451 - - -
452 - - -

453 - - -
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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



TW517

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.

Page 6

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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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.

3/80

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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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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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

3/80 Page 9
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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
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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)
(4) 5/16 (8mm) DIA r %; —
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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~ |
r—l Py
/- BRACKET
10-5/16 14
(262mm) (356mm)
"*\ =
S L
(16mm) (16mm)
—] 3-1/8 |j=o—o —e| 3-1/8 fo—
(79mm) (79mm)
8-1/2 INCH INDICATOR 12 INCH INDICATOR
[ 5/8
6-7/8 (16mm)
(175mm)
(85/163—-1 ( 6-1/4 )
(21mm) r(14mm)
‘ 19 + + o —— I
4-3/8 4-7/8 8.52mm)
(111mm) (124mm)
SRR\ .
(4) 3/8(9mm) DIA \—
1-1/4 —= 4-3/8 ] (4) 5/16 (8mm) DIA
(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.

Page 14

Figure 2-6. Sample Load Data Test Worksheet
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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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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.

Page 16

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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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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SYSTEIVIS
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.
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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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CHANNEL
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SCREW 7/8" SLOTTED HEAD THUMG screw

CABINET -
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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.:
CUSTOMER:

WELDMENT PART NO.:

REV. LEVEL:
WELDMENT S/N:
DESCRIPTION:
MODEL:
CHECKED BY:
DATE:

059801

PEMEX/B & R

NOZSK1-212

C

98286-02

Pedestal Weldment

340LA-140

ITEM

NO. QTY. MATERIAL DESCRIPTEON HEAT NUMBER
1 2 1" Plate, API 2ZH GR 50 D7149
2 1 3" Machined Ring, A-694 Y5369
3 2 1" Plate, A-36 Fine Grain 7460569
4 1 1" Plate, A-36 Fine Grain 394081
5 1 3/8" Plate, A-36 Fine Grain 1D2009
6 4 3" x 3" x " Angle Iron, A-36 V9-1359
7 4 2" Plate, A-36 Fine Grain M65937
8 8 1" Plate, A-36 Fine Grain 394081
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an.gGaoh
LABCAATOMED, RN,
Motalturgicat Chemistry and Testing Laboratory
3204 BROADWAY (77017
P.0. BOX 262265
HOUSTON, TEXAS 772072265

PHONE: (713} 644-7401
FAX: (712} 844.1400

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

IDENTIFfCATION: 1" x 6" x 7", PLT #8015456, HT #D7149, SL #13
MATERIAL: API~2H-50, Mfg. Lukens :

REFERENCE : S/0 155593

DROPWEIGHT TEST

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

Pa3 ' 250 Ft/Lbs. ~30°F . Ro Break

ona errick
Mechanical Testing Supervisor

tp/R1155

Qur lettary and reports are for the axclusive use gt the client lo whom thay are addisssed. Our raporia apply oaly to ‘1he setual
sample taaled and are nol necsiaarily Indicative of the propartles of other ldenifeal or similar materials,
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A member cifJIIte—Hpe‘i ch Grﬁ;}p LT
“"_‘L,J" ‘Ji } e

CIJSTOMEFI Lo Rorek
RDER NG . .| ORDERNO. .

35509_ g ifI' E}F92030

o PART NG. T T |
MACHINED RING - B1230785 90.000 . 76.000 X.3.000) |
IEAT NO £N

MATERIAL VENDOR FIRSTMISS STEEL INC

*"”"’" er-«ww;-:,_

CHEMICAL ANALYSIS ‘)’ & .
g | sI ‘NI CCRY MO CU .V

‘,,

. .oos| .oty . 220 .Gbo ;oaoEf .015 150 L1o0n

MECHANICAL PROPERTIES OF’ TEST RING

- YIELD. ELONG T %.RED. Co
'STRENGTH PSI . . % - _h OF AREA - |. GRAIN SIZE Gt iy

T

58,500 sz | . 72

A B . . s c. - D o Rt »

TEMP. ° F. - #_1 .‘__,_ _ o
. 0 98,070 . 99,0

JLTRASONIC INSREI.}‘I"I_‘:‘D_? ' F T
B .UT ‘OK PER ASTM A386 ST.BEAM ACCEPT ASTM AS78-1

o
1

{EAT TREATMENT '@~ . NORMAL IZED

. %‘ . - ': - :‘.: : ‘\:‘i
OTES: o WE HEREBY CEHTIFY THE ABOVE RESULTS ARE COFIREC‘[’
) EEE REPORTED AND, CONTAINED WITHIN COMPANY nECOHDé
e T AUTHORIZED SIGNATURE
i -
METALLURGICAL MANAGER
© ILE : :




OB 2038 4PT 1298

Y rezo-o1 Gulf States Steel, INC. ccwor wsoces .
| o 33: EDEFgJE Noh e PURCHASE OADER DATE ACCOUNT NOWMBER FAGE NG, INVICE RUMBER
; zgﬂmﬁlugwbar: jﬁi g6 10 97 CER.I-IFICATE 71390008 1 14Z2-6976%
SHIFPED FROM DATE SHIFFED ROUTEFVEHICLE IDENTIFIGAT] "
‘ I_HEH 61187 ALB CITV OF TES.I-S 06 30 97 rt‘& 1811400

| HEREBY CERTIFY THAT THE MATERIAL LISTED HEREIN HAS BEEN INSPE a]
ACCORDANCE WITH THE METHODS PRESCRIBED (M THE QOVERNING SPECIEIEEA%é#S A.]I;IE{%E%EIH Rek:

UPON THE AESULTS OF SUCH INSPECTION AND
TO THE SPECHIGAEIONS ND TESTING HAS BEEN APPROVED FOR CONFORMANCE

. BEAHDEN, JR.
HGR. TECHNOLOGY AKD

= 'BMIR TO" SAME A8 “SCLD TO LN ESSE OUTHERWISE WOMCATETIp
3
: § I~ KLOCKNER MaMASCO CoRP KLOCHNER NANASCO CORP
5 LN SGUTHHEST DIVISTOH SOUTHHEST DIV
§ oy P O URANER 430489 4501 N MNIRD STREEY
: “3 HOUSTON T8 77245-0449 NEW ORLEANS LA 70117

QUALITY - PLATE PROBUCYS

J

C— D—Iw

MATERIAL DESCRIPTION

1

e
ANALYSIS

~ PLATE CARBOM ASTH $-36-94 ASAE SA~36 DTD 07/01/93 SUPP §-91 KILLED FIKE GRAIN QUANTITY SHIPPED
PRACTICE INPACT TEST HEAT OURL RELTED & fAfE IN USA
10000 ¥ 96.0000 SHEARER EUGE X 240. 000G IN 1834282
KT 7454137 2 PCS -
HY 7160472 1 PES
HT 7460%4% 20 PCS
5255?5 HK 8G71.20 P 0QO0NX S DSORNX SI i%/40 CU RPT NI RPY CR RPT MO RPT €B RPT U RPT AL
HR YLD 36000 HIN TEN 3B/80000 “ILONG HIK 2 IN Z3 OR 8 IN 20 INP HY QUAL LT 4R t% FT LBS fUE 18
FT LBS HIN AT PLUS 1¢ DEC F
3 NOTR TR €
TUTFL 2y, 150, 2928 PLS
SUORN, AHD SYBSCRIBED TO BEFORE NE
yﬁ} iﬁ*'ﬂ Nay oF Jury 1997
s C/f Notary PuUbBLic
wvgER | @aN [ € [ Mn 8 v Al N B Ca Ti CE
7454137 17 16.82 [.013 |.g13 ).225 LOo00 |.033
7160472 17 10.90 |.007 [. 008 | 25¢ .001 1. 031
Jas0569 17 85 [, 009 |. 019 |. 267 L0071 |, 088 Lo
HEAT | TEST ORPIECE | VIELD | TENGIE % FLONG D] g ' TR
B
NUMBER | IDENTITY NO, B KSi 5 g oness | JERD LA | T | D] (SAIV S THeh B G
60472 5290401 (36 . ¢ 72.0 ] AR 77
Nal 34137 §$250301 [A7. 9 7.0 g AR 63
15174603569 SI28101 33.0 68.90 74 AR 77
g7460569 8328102 154.0 1.0 rd: ARt 18
3
H TEST OR PIECE |HEAT | ‘goe | i | TEMP ENERGY % SHEAR MILE TATERAL EXPANGION |
NUMBER IDENTITY NOQ. |TREAT oF 1 2 <] ANG 1 2 3 AVG 1 a AVG
g71604?2 §230401 [RR |FUL LT (10 32 168 HO1 100
3:?454137 $2503¢1 AR [FuUL LT [t 31 &7 78 78
_g74ﬁ556? §37281¢1 [AR YL LT [19 31 100 |93 a5
N1
*—ey SAYAI4 3 B 4
il THEE i (A T A iy
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Post Office Box 1536
GLOBAL X-RAY & TESTING CORPORATION Morgan City, Loutsiana 70381
JOEL MOREAU, President Bus: 504-631-242¢6
Residence: 504-446-6861 Fax: 504-631-0093

DAILY NDE WORK REPORT

TERMS AND ABBREVIATIONS
BT - BURN THROUGH LC - LOW CROWN OU - OUTSIDE UNDERCUT 499946
BTA - BURN THROUGH AREA LF - LACK OF PENETRATION ¥ - POROSITY i ,
G - GRACK NF - NON FUSION S - SLAG INCLUSIONS Iy / i
1U - INTERNAL UNDERCUT NW - NARROW WELD SL - SLAG LINES / (f i

L3 ¢
oo [HOLied Wy DEIULC Sy, oo Sppmme
Address Location of Job, D L p7 l

Job No. wo, O5FK¢ ! AFE ozherﬂ s fﬁ/’ ;
Job Specifications G/‘? ﬂ'l /;7 /11 f »ﬁ "/ I‘WS// 3 &C C:?I@/l/ g f) @:ﬁ

HECDMM&NDA’HONS RECOMMENDATIONS
e | e | o
X |REJECT REMARKS X |REJECT REMARKS
NVES YL ' 41
2 p-l | 7l 42
3l )2 I 4
4l 25 d 44
5 1 45
6 £ 4- 2. - 46
7 o~ - 47
g | 4~ 4€ 48
91 2-7% 4 | 49
1¢ " 50
1 s1
12 52
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14 1 54
15 55
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2 62
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25 55
2% 66
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1 2
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37 77
38 78
39 79
40 80

Check Type Inspection; ’/”"{Ff/
X-Ray Ultrasonic Other 6ﬁMW Customgr Re resentatlve ,/i«ﬂ. s (//]:-’ /:
Magnetic Particle Dye Penetrant Date /9 é

Na. of Welds Checked: Technician: n‘? Z)( Aﬂ/:» fltf’ £ Ar
Linear F1. Film /\/{f % g//){/ ‘/—T’) Z} - 7 Assistant: kl WERY ‘/:S

Hours Worked: Assistant:
Stand-By Time: Travel Time: Mileage: Unit No.

Subsistence (ct{eck if applicable) dela printing




iy @

- -

]

Post Office Box 1536

GLOBAL X‘RAY & TESTING CORPORATION Morgan Ci,ty, Louisiana 70381

JOEL MOREAU, President Bus: 504-631-2426

Residence: 504-446-6861 Fax: 504-631-0693

MT WORK REPORT Report No. M

13377
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CLIENT @A@Mﬁzﬂ;; pare /"2 =P 9

CONTRACTOR ‘(qmuq ‘ JOB LOGATION éécnw . oo Lo 2 B
JOBNO. = ot g G CLIENT REPRESENTATIVE S s o 22,
| MTTECH. / Jat '_/722/ REMARKS 2272 1/ W;'/;,,
: .
i WELD WALL T RECOMMENDATIONS WELD WALL RECOMMENDATIONS
NG, THICKNESS |~ [AGGEST NC. THICKNESS 7 TAGGEPT
x REJECT HEM&HKS X |REJECT SEMARKS
1 Z@Ef sl ._'7-,:n-.;, O P Ll I\
2 Z 52
3 | Tackdos 415 14\' P lonasay , 53
4 z i il 54
s 1L paudliige | Movedade Sp2/ |55
6 =17 a4 56
i 1L ‘?vLa,:. v duaf | Vo '/'Uaﬁ&,x_/q 57
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21 71
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—
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26 o & . 76
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20 79
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2; 7 - S D FA !
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13 ) ) ’6 ” ?/ o q/ 7 (C—)—-"EA;R—(_
T — T Bl o
35 y <At S /;4.’ A
36 AT Trrgy TP L LT gg§1|35g1§
' 17 i PROD SPACING B L g CONTINUOUS( ).
i 38 AC(_J——DT{ ) HALF WAVE( /L\ FULL WAVE ( )
19 AMPSM
40
41 7C-BLACK WET( F="BA-DRY( )  WHITE HIGHLITER { .
42 IBRATION
4 10# WEIGHT LIFT { )  FLUX IND. CHECK { )
34 CALIBRATION DATE:
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T RITERIA
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43
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Material Traceability Log

CRANE WO, NO.: (059801
CUSTOMER: PEMEX/B & R
WELDMENT PART NO.: 'N61584-001
REV.LEVEL: M
WELDMENT S/N:  98253-01
DESCRIPTION:  Upperstructure Weldment
MODEL:  340LA-140

DATE: ") . 39 -9 @

1;131\./1 OTY. MATERIAL DESCRIPTION HEAT NUMBER
T T 3" Plate, APL 2H Gr 50 D5884
7 i 5" Plate, A-36 Fine Grain M66254
3 i 3" Plate, A-36 Fine Grain M66254
3 i 3" Plate, A-36 Fine Grain M66254
5 7 77 Plate, A-36 Fine Gram 00787
6 T 7" Plate, A-36 Fine Grain NGGI54
7 3 > Plate, A-36 Fine Grain TD0787
g 7 7" Plate, A-36 Fine Grain 50787
9 5 ™ Plate, A-36 Fine Grain 303285
70 i ™ Plato, A-36 Fine Grain 393285
11 1 1" Plate, A-36 Fine Grain 393285
12 2 1" Plate, A-36 Fine Grain 393285
13 4 1" Plate, A-36 Fine Grain 7456440
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T OB 2033 4PT 997
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gé'~0§22-01 GU"States Steel, Inc. GADSDEN, AL 35904-1835 .
.-g ﬁﬁgﬁﬁi&; e memﬁimmanﬁﬁ“'(:E;F{rlfq(: -r15 SCCOUNT NUMBER PAGE NO. THVOICE WUMBER
s |53762 b3 {az 1119 97 A 71390006 ] l 782-01701
SRCHASE ORDEM NL. SHIPPED FROM DATE SHIPPED AOUTE/VENICLE IDENTIFI N
NEN 72984 LA LITY . OF TESTS 0t 29 98 GOt 132139
| HERERY CERTIFY THAT THE MATERIAL LISTED HEREIN HAS BEE INSPECTE C F BEARRDEN, In.
Gggﬁa%péncr-: rjvgg JHE %ET:-I%%S Egﬁgscmaen N THE chenmmg specmcuo':éﬁg ALEDST Bi?ség HeR., TECHNOLOGY \ﬂﬁii
O TUE SPEaIGA N JCH N N AND TESTING HAS BEEN APPROVED FOR CONFORMANCE | QUAT ITV - PLATE PRODUCTS
FWW'WR‘S'WDTD’MWKW"W
5 o ;
E<:‘i KLOCKKER KRNASCH Carp KLOCKHER MANASCO CORP ?1
Ly SGUTHRESY BIVISION SOYTHYUEST DIv B
8'\E3 P O DRAUER 450449 4501 H HIRO SYREEY T
! 5,
“br) HOUSTON TX 17245-N46% REN ORLEANS LA 70117
MATERIAL DESCRIPTION
~ PLAYE CARBON ASTN A-36-6 RSAK SA-36 D16 07/01/95 SUPP S-9' RILLED FINE SRALN CGUANTITY SHIPPED
PRACTICE THAPACT TESY MPST gpal d4rfl “rp Afe iR 56

L0060

: 96.0000 SHER
HT 743

X
6449

3MR

nIN

36

LBS MRIK &Y FLUS
TI 3 HOTR TR C4

TOTAL HTY.

00 HIN TIH 458/8000

V43,7384
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Material Traceability Log

CRANE WO. NO.: (59801
CUSTOMER: PEMEX/B &R
WELDMENT PART NO.: N61583-001
REV.LEVEL: P
WELDMENT S/N: 98253-02
DESCRIPTION:  Gantry Weldment
MODEL: 340L.A-140

CHECKEDBY: 7~/ & ___——
DATE: 9 .30 -9§

IEE)M QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 2 1" Plate, A-36 Fine Grain 393285
2 2 2" Plate, A-36 Fine Grain 1D0787
3 1 20" Sch-80 Pipe, A-106 Gr B B67635
4 2 1" Plate, A-36 Fine Grain 393285
5 2 2" Plate, A-36 Fine Grain Mo66254
6 2 10" x 14" x 5/8" Rect. Tbg., A-500 Gr B D60168
7 2 10" x '4" Sq. Thg., A-500 Gr B X62556
8 I 8" x 1" 8q. Thg., A-500 Gr B C47449
9 1 8" x " Sq. Tbg., A-500 Gr B X62764
10 2 8" x 1" Sq. Thg., A-500 Gr B X62764
11 1 8" x 4" Sq. Thg., A-500 Gr B X62764
12 2 8" x 2" Sq. Thg., A-500 Gr B X62764
13 1 8" x 2" Sq. Thg., A-500 Gr B X62764
14 2 8" x 2" Sq. Tbg., A-500 Gr B X62764
15 2 4" Plate, A-36 M66395
16 2 %" Plate, A-36 Fine Grain Mo66115
17 2 2" Plate, A-36 Fine Grain 1D0787
18 2 3" Sch-40 Pipe, A-106 Gr B Ad4433
19 2 8" x 1" Sq. Thg., A-500 Gr B X62764
20 2 " Plate, A-36 Fine Grain Y67605
21 2 %" Plate, A-36 Fine Grain M66115
22 2 %" Plate, A-36 Fine Grain Mo6115
23 1 1" Plate, A-36 Fine Grain 393285
24 1 3/8" x 14" Flai Bar, ABS GR A 371-0505
25 4 145" Plate, A-36 Fine Grain Y67605
26 1 15" Plate, A-36 Fine Grain 389843
27 4 5" Plate, A-36 Fine Grain M66073
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BULL MOOSE TUBE - ELKHART FACILITY
CERTIFICATION OF TESTS

; = i
i BILL TO: MARMON-TARRANT SHIP TO: MARMON KEYSTONE
_ 0 CPU - CALL JOHNNY SIMMONS
' 205-520-1000 AL 35210000
000000000000 :
BMT BOL # 50039244 SHIP VIA: CPU TRUCK
""""""""""""""""""""""""" iR s TTTTTTTTTTTTmTTmmmmmmmmmmemeees
10.00 X 14.00 RECT. .625 NOM 30¢ "T. MO# 778329-101
254MM X 356MM 15.88 MM "9.14M PO# 10M51746
AS00-93 GR-B MILL TEST REPORTS' PN# L1014WM
- o YLD psi  TEN psi ELN%
c __MN P s AL __ ST YLD N/wm2 TEN N/mm2  ELN%
v HEAT#/CASTH#:  D60L68 _ A 63099 76000 35%
= .070  0.830 008 .007 .052 .018’ 435 524 35

el AT

THIS WELDED STEEL TUBING 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 MILL.
ANY PHYSICAL AND MECHANICAL TESTING RESULTS SHOWN ON THXIS CERTIFICATION ARE
CORRECT AS CONTAINED IN 'THE RECORDS OF THE COMPANY .
CUSTOMER: COPY Certform: DC-1
APPROVED BY DALE DONAT Quality Control Department Date 3/11/98
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COPPERWELD customer Order No. -
. . A ———— 10-051745 |
IRM]N HAM DIVISION
1500 North 50th Street Copperwel@ Order No. 199914
-?'gfm 5‘85'?;'99%633212 1058 Invoice No. 728126
o EST REPORT
' T Date__ 04/17/98
Customer: Spcciﬁ.cation:
MARMON KEYSTONE CORPORATION
2505 FIRST AVENUE SOUTH 10 IN, 8Q, 1/2
TEST REPORTS DEPT. 30 Ft
IRONDALE, AL 35210 ASTM A500 GRE 93
PART # 10.10..5
' |
CHEMICAL ANALYSIS, % i
HEAT NO. ¢ | Mn ] p S SI | AL
X62556 ' .20 | .78 .007 |.013 | .01 |.045
MECHANICAL PROPERTIES
HEAT NO. LAB NO, YIELD STRENGTH TENSILE STRENGTH | ELONGATION | HARDNESS
Psl PSI % Rb
. X62556 CB006937 57800 68100 28 80 G
s
N
™
YIELD STRENGTH 1S 0.2% OFFSET - ELONGATION IN 2 INCHES
Other Tests a | Q.C. REVIEWED |
MELTED & MANUFACTURED IN THE U.S.A. (D) DATE  INTTIAL l §
‘ fasl9¥ g7 | S
a
(Rl %%w ©
: PAULJ 'ﬂION'Y METALL
Copperweld certifies that the material purchased on this order meets AN
all chemical and phys:cal requirements in accordance with the latest
applicable ASTM standards
$
b ol




CP PGHWE LD Customer Order No.

10-M-51491

BIRMINGHAM DIVISION
1500 North 50tk Street . } Copperweld Order No. 171236
Birmingham, AL 35212-1058 - ' Invoice No. 723473

TEL. 205-599-0600

TEST REPORT

Date 09/24/97

Customer: ' Specification:
MARMON KEYSTONE CORPORATION:
2505 FIRST AVENUE SOUTH 8 IN, SQ, 1/2
TEST REPORTS DEPT. : 40 Ft
TRONDALE, AL 35210 ' ASTM A500 GRB 93
CHEMICAL ANALYSIS, %
HEAT NO. c |[Mn| P | s | st| aL v | cu] N[ cr
047448 f .22 { .80 [.009 |.o22 | .01 |.034 | .00 [.020 |.010 [.030
047449 ' .21 | .82 |.0o0o9 {.o11 | .01.].035 .00 |.020 |.010 |.030
MECHANICAL PROPERTIES
"HEAT NO., LAB NO. YIELD STRENGTH | TENSILE STRENGTH | ELONGATION | HARDNESS
PSI PSI % Rb “
C47448  CB006376 70300 85500 32 80
47449 CB006377 52900 66600 34 82 [%a
' ot
“
PN
™
Y[ELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES
Other Tests i
MELTED & MANUFACTURED IN THE U.S.A. (D) N\ §
_‘&'R
tR
~Di%

Gaudt k#vﬂ%vw

PAUL J ANFIONY, METALL

Copperweld certifies 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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COPP ERWELD Customer Order No.

10-051774 %
Copperweld Order No.____ 204100

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

Invoice No. 729239

TEST REPORT Date  06/06/98
Customer: Specification:
MARMON KEYSTONE CORPORATION .
2505 FIRST AVENUE SOUTH 8 IN, SQ, 1/2
TEST REPORTS DEPT. 30 Ft
IRONDALE, AL 35210 | ASTM A500 GRB 93
) PART # 808..5
CHEMICAL ANALYSIS, %
HEAT NO. ¢ Ml P S S| AL
X62764 | .20 .79 |.oo9 [.008 | .01 [.032

G
. ig"’if‘ .

MECHANICAL PROPERTIES
HEAT NO. LAB NO. YIELD STRENGTH | TENSILE STRENGTH | ELONGATION | HARDNESS
: PsI PsI % Rb
' X62764 CB008037 60200 73400 1 81

7y S5 &

YIELD STRENQTH IS 0.2% OFFSET - ELONGATION IN-2 INCHES

ANLEDY

l
Other Tests sz o - y
MELTED & MANUFACTURED IN THE U.S.A. (D) 1 Q? [qJ) |

@a,a[ X ;411%%«4

PAULJ AN’&IONY METALL

Copperweld certifies that the material purchased on this order meets
all chomical and physical requirements in accordance with the latest
applicable ASTM standards.

A L™
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Material Traceability Log

CRANE WO. NO.: (59801
CUSTOMER: PEMEX/B & R
WELDMENT PART NO.: N@1586-001
REV.LEVEL: FE
WELDMENT S/N: 98253-03
DESCRIPTION: Boom Base Weldment
MODEL: 340LA-140

CHECKEDBY: 75 / Cpe
PATE:  42-30-#P

ITEM

NO. QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 77 1f. 4" x 14" Sq. Thg., A-500 Gr B K30538
2 180 1f. 1:4" Sch-40 Pipe, A-106 Gr B 231024
3 14 1f. 6" x 4" x 4" Rect. 'Thg., A-500 Gr B FE44623
4 8 15" Plate, A-36 Fine Grain Me66073
5 2 4" Plate, A-36 Fine Grain 821005720
6 4 2" Plate, A-36 Fine Grain M66254
7 2 L5" Plate, A-36 Fine Grain : ‘Mo66073
9 4 15" Plate, A-36 Fine Grain M66073
10 2 2" x 2" x Y4" Angle Iron, A-36 V9-1513
11 2 5" x 3" x ¥4" Angle Tron, ABA GR A 983373




2l

?’J’“a AUG £37'38 16:47 FR

AUG 25’98 12:12 FR TUBULNR STCEL INC

00/25/98 01:57P4 Copperweld

579 42z@4 TU 915048510734 F.ezsoe,

31483159338 |0 HOUSTON P.93-083

PAGE 002 OF 008

CQPPG‘WGLD Custonaxs Ordor No.

7006
CHICAGO DIVISION . T EZEETY
7401 Scuth Linder Avenue Coppecweld Ocder No._ ©7 7 °
Chicago. IL 60638-3930 = .o SB35
TBL. 708-49§-2200 ST REPORT Lavaics No.
TEST ‘ Dae __ 08/34/398
Customss: Spocificasion:
TUBGLAR STEEL NG i
1031 EXBCUTIVE PARKWAY DRIVE 4 IV, 9, 1/2
ATTN: CHERYL ﬂmm ;
TEST REFORTS ASTH. A500 GRE 94
§T. LOUIS, MO €3141-6351 :
CHEMICAL ANALYSIS, %
HEAT RO. CiMnl Pl S SIi ]| v | cuif 52| <&}
¥30538 : .20 | .76 |.o13 j.oo | .0z {-031.]|.001 {026 {010
Jiz474 : .20 ] .76 1.010 [.O0D6 | .02 |.046').00Y | .00 1.027 |.010 | 020
§ :
i
|
’. ‘
-j MBCEANICAL PROPERTIES _
HEAT KO. 143 NO- YIELD STRENGYH | TENSILE STRRNGTH | RIONGATION | HARDNESS |
P ?si 15 % Re
a X30538 50822 67000 73700 28 se
T42474 50818 ¢6300 73800 28 33

YR STRRNGTH S 3% CPREET - ELORGATION N 2 INCEBS

Onbar Tegs

MELIED & MANUEALFURLJ N THE U.5.A. (D)

' Copparseld cartifies. trt thel reuteried pomhesed:on this erdtr me

. Iﬂﬁlﬂk&lndﬁnﬁhﬂ;ufkﬁnmnxusamhmg\*bﬁnhu&
- applicahle ASTM sndards, : :

AUG. 2§ - 88. l 158

How U1 PAGE. €02

xk TOTAL PRGF.AAZ *x
kK

[UTHL FHGE . Ble %k




ROSENBERG, TEXAS 77471

Vision Metals (713) 342-5401
[VISION ROSENBERG, TEXAS 77471 800-231-5884 ‘
NUMBER | CUSTOMER ORDER NUMBER| DATE OFC | COM DIWt {NEYSLS| GRSLS ACCOUNT NUMBER us PAGE
32423 98-15948 03723798} 221 00 16| 20] 0t} OO4T71003PDR | BP [PAW 1
PIPE DISTRIBUTORS INC E{PIPE DISTRIBUTORS,. INC SN b
P O BOX 23237 F', GRAND CALLIOU & INDL BLVD. TR y
INV 3
; HOUSTON TX 77028 g HOUMA LA 70360
OUTING
COL-CUST. TRK-TR W/SHPT
ANALYSIS SHARE PROGLCT FC HEAT TREATWENT REGUESTED
PER SPEC ROUND HOT FINISH PER SPEC WK 3-31-98
SPEGIFICATION CHET, BESCRPTION PAQMISE
SEAMLESS A3TM/ASME A/SA 106 B 94 HF CARBON PIPE 04/10/98
3ECIAL INSTRUCTIONS:
PLAIN ENDS. U.V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3.
CERTIFIED TO DIN 50049 3.1B. PERMISSIBLE OVERAGES ACCEPTABLE
BUT CONTACT SALES WITH ALL OVERAGES. AIM 21® MIN. LENGTHS.
ITEM QUANTITY 0.0 LD, WALL LENGTH WT/FT "WEIGHT
1 3,90C' {1.900 .145 |[RAND 17° 2.718 10,600 Comp.
AVG 2y 185 pes.
1-1/21 SCH 4 4,362'
SHIPPING NOTE: HPD,TRUCK-ONE [PER DAY~ NG RECEIVIN{ AFTER 2PM.
HEAT NO. c Mn P s Si Ni Cr Mo Cu Pb REMARKS
231024 .18 {.75 |.007 (.013 |.21 (.08 |.07 |.02 |.23 vV .002
.18 1.73 [.006 |[.013].21 ;.08 |.07 |.02 .21 v .002
o
FLATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 psi OK Q
HEAT NO. ULT. STR. PS! YIELD PSI ELONG 2" | HARDNESS | HEAT NO. ULT. STR. PSI YiELD PS| ELONG 2" | HARDNESS
i 231024 74200 49000 | 48.0

[-2-7%-]

I CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED
IN ACCORDANCE WITH THE ORDERED SPECIFICATION AND THAT THIS TEST

SWORN TO AND SUBSCRIBED BEFORE ME THIS

DAY OF

18

NGTARY PUBLIC

INFORMATION 1§ C CT AS CONTAINEU&YEECOHDS OF THE COMPARNY,
" A0 DWAYNE ALLEN
U fRFREV.D TECHNIFAL ANALYST EFFECTIVE 7/1/97

e S e -
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oy, G BETHLEHEM STEEL CORPORATION
: et p e e vt GRARIEY, ASSURANGE IECARTMENT - . e
BURNS HARBOR DIVISION” """~ """ " RrpoRT OF TESTS ANIFARKLYSES :
SHTDIFTE. S RomvDNLE IHB 205
0I-13536 oo R=-§74G4 CR-ESTL=3ru=3F EHE—SGEITE PG E
I =
g
& S
o J
SIZE AND QUANTITY ELONG.
on SamAL PaT. near T3, THLENEES WIDTH OA Cia, i G | weaet 1 wewn TEMMLE - "
RO I s HES | INCHES INCHES | PouNDs! Bst | “per | Il ™
ING -
QUATITY § 'H'A'NUF‘E‘I:TDRED"‘IN"THE OoSTRT ; ==
PLATES |- |ASTH_A 34-934A.| ASHE SA3s 1995
DITION ~-= GAS CUT 4 SEIDES
MFST |~ s;s;L?gkL SERTALS LIFT MAX 10 TON UNLDG
CO% #-4%660 GH B45-1434
T4 238 32398 | 41100 71200 2 | 28
(M35 IMAST %E&#: 39 3 i o 7120
3821005728 5 94 T T) 4 30685 | 408 77
529 5 4 20688| £9988/ 8 | 43
(M5%8)YHRST REF#:03 ' .
PLATES |- |AST 34~193A,] ASME SAZ {995
gnr?:ﬁn 3
MEST |- gIFT MAX 116 TON UNLDG CH-SLLING
CO% {~45650 GH 845-1494 ‘
&9y /1 Hf 20 480 2189 | 59100 74400/ 8 | 19
(M55)IMRST E%?g:?-i 653 3
' 2 480 6124 | 64500 74400/ 8 | 17
(M55 MFAST EE?Q??EE 55 3/34120 _ 3
M OmCXIENCH TEMPERATURE T-MJT‘!M‘__HMM: RNOFUMALITE TEM FEASTUAE
T CRARPY WPAET
aY. * Tﬁz(m . d oy
fipetrd o :kfi:rgnr qqim e INCHE FJ o lom 1.73: ‘f“‘"“FT.z BS; : Inu:r-: : ur‘c:v : HIL
;s_:_a_r_::.mgprrh o
cusronzr name L2924 o Hpd:
CUSTONER PG ¢3S
THK - ;
HT & 5% 2,UQ5720
TPP ROS & PLY
WEAT CHEMICAL ANALYSIS . . uaga.‘
NUMBER ¢ wn » s l o ! u I W c M | v n a . [ N &l
T g .21 .90|.e . .153. .91l .91l-p0%.p0i .063
gl ) et 1
aesua1?§é a4l (73 Ie%é Ige 3233156? S04l lo Iggsioez 1
AEVULTE CONTandD i RECORGD satretl B roORAECT COMY S i s
TS My st 1 TERCS 10 LV 0 S hS o oA o wore o e Ro B HARTHANN sen LD
AUMMGUENT TSRD PARTY TENT RERGNTY, o MEOLHMED.
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i 100% I\«EEfLTED AND MANUFACT'URED IN THE USA AND FREE FR.OM MERCURY CONTAMINATION IN THE
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e GLOBAL X—RAY & TESTING CORPORATION

Post Office Box 1536
Morgan City, Louisiana 70381

. JOEL MOREAU, President
Residence 504-446—686!
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: Post Office Box 1536
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Material Traceability Log

CRANE WO.NO.: (59801
CUSTOMER: PEMEX/B & R
WELDMENT PART NO.: N61587-030
REV. LEVEL: A
WELDMENT S/N: ~98253-04
DESCRIPTION:  Boom Mid #1 (30
MODEL: 340LA-140
CHECKED BY: D’f ..__Q&'ﬁ
DATE: /,Q. _8@ _?f
ITEM
NO. QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 118 1f. 4" x 4" x 15" Sq. Thg., A-500 Gr B 841A06880
2 255 1f. 1'4" Pipe Sch-40 Pipe, A-106 Gr B 226544
3 8 1" Plate, A-36 Fine Grain M66073
4 4 2" Plate, A-36 Fine Grain M66254
5 8 1" Plate, A-36 Fine Grain 7456440
6 6 ¥" Plate, A-36 Fine Grain M66073
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 — 'y v | ' N ’  ROSENBERG, TEXAS 77471
/ / 2- SCI" L/U (-" (713) 342-5401 "
. ._ _ DIVISION ROSENBERG, TEXAS 77471 5002315984
ADER NUMBER | CUSTOMER ORDER NUMBER] DATE OFC | coMm DIWI THETSLS| GRSLS ACCOUNT NUMBER us PAG
092370 98-15942 .03/20/98| 22| 00 16 ] 201 01| Q0471003PDR BP iPAY L
3 PIPE DISTRIBUTQORS INC 3 PIPE DISTRIBUTORS INC SN
5 P 0 BOX 23237 - TR
5400 MESA DRIVE INV
g HOUSTON _ TX 77028 5 HOUSTON TK 77028
DUTING
COL-CUST. TRK-TR W/SHPT.
ANALY SIS : _SHAPE _ PROCLCT FC HEAT TREATMENT RECUESTED
PER SPEC ROUND HOT FINISH PER SPEC WK 3-31-98
SPECIFICATION CMST OESCRIPTION PROMISE
SEAMLESS A3TM/ASME A/SA 106 B 9y HF CARBON PIPE 03/31/98

PECIAL INSTRUCTIONS:

PLAIN ENDS. U.V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3.
CERTIFIED TO DIN 50049 3.1B.

PERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES WITH ALL
OVERAGES. AIM 21' MIN. LENGTHS.

ITEM QUANTITY Q.0. 1.D. WALL LENGTH WT/FT WEIGHT
1 3,900 1.900 .145 [RAND 17! 2.718 10,600 Comp.
1-1/27 SCH 4 AVG 2 185 pes.
-1 c 4,049"
SHIPPING NOTE: HPD.TRUCK-ONE |PER DAY- NO RECEIVING AFTER 2HM.
HEAT NO, (o] Mn P S Si Ni Cr Mo Cu Pb REMARKS
226544 .17 .69 .001 |.0Q15 .26 .08 .05 .02 .23 vV .002
N B .17 .69 .002 |.016 |.26 .08 .05 .02 .23 vV .002
B
7
z
FLATTEN FLARE FLANGE " REVY, FLATTEN H‘I"DRO TEST BEND EDDY CURRENT
‘ 2500 psi OK OK
HEAT NO. ULT. STA. PSI YIELD PSI ELONG 2" HARDNESS HEAT NO, ULT, §TH. PSI YIELD PS) ELONG 2¢ HARDNESS
Q 226544 71600 47100 50.0
| CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED ' : SWORN TO AND SUBSCRIBED BEFORE ME THIS
IN ACCORDANCE WITH THE QROERED SPECIFICATION AND THAT THIS TEST
'NFORMATIQN IS COR| AS CONTAINED IN T RDS OF THE COMPANY, DAY OF 19
ﬁc ol DWAYNE ALLEN
= ANIC, \[ A it
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Material Traceability Log

CRANE WO.NO.: (59801
CUSTOMER: PEMEX /B & R
WELDMENT PART NO.: N61587-030
REV. LEVEL: A
WELDMENT 8/N: G8253-05
DESCRIPTION: Boom Mid # 2 (30"
MODEL: 340LA-140
CHECKED BY: -7, .,/
PATE: 2 -30-9F
ITEM
NO. QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 118 1f. 4" x 4" x 15" Sq. Thg., A-500 Gr B 841A06880
2 255 1f 1'2" Pipe Sch-40 Pipe, A-106 Gr B 226544
3 8 12" Plate, A-36 Fine Grain M66073
4 4 2" Plate, A-36 Fine Grain M66254
5 8 1" Plate, A-36 Fine Grain 7456448
6 6 12" Plate, A-36 Fine Grain M66073
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- el P LR ) el - YOO A ROSENGERG, TEXAS 77471
‘.Y E ANt / / 2- SCI»\ é/d (-" (713) 342-5401
__ S Viion Masale ‘ JIVISION ROSENBERG, TEXAS 77u7] O00029tsess
RDER NUMBER CUSTOMER ORDER NUMBER| DATE OFC COM D1 Wi | NETSLS | GRSLS ACCOUNT NUMBER us PAC
092370 | 98-15942 | .03/20/98!] 22| oo 16| 20| 01| CO471003PDR | BP |PAU I
5 S
5 PIPE DISTRIBUTORS INC # PIPE DISTRIBUTORS INC SN
5 P 0 BOX 23237 . TR
5400 MESA DRIVE INV
! HOUSTON TX 77028 |l HOUSTON TX 77028
QJUTING
COL-CUST. TRK-TR W/SHPT.
ANALYSIS SHAPE PRODUCT EC HEAT TREATMENT REQUESTED
PER SPEC ROUND HOT FINISH PER SPEC WK 3-31-98
SPECIFICATION CMST DESCRIPTICN PROMISE
SEAMLESS A4TM/ASME A/SA 106 B 94 HF _CARBON PIPE 03/31/98
PECIAL INSTRUCTIONS:
PLAIN ENDS. U.V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3.
CERTIFIED TO DIN 50049 3.1B.
PERMISSIBLE OVERAGES ACCEPTABLE BUT CONTACT SALES WITH ALL
OVERAGES. AIM 21' MIN. LENGTHS.
ITEM QUANTITY Q.n. 1.D, WALL LENGTH WT/FT WEIGHT
t 3,900 |[1.900 .145 [RAND 17" 2.718 10,600 | o
P.
AVG 24! 185 pes.
1-1/271 SCH u( 4,049
SHIPPING NOTE: HPD.TRUCK-ONE |[PER DAY-  NO RECEIVING AFTER 2HM.
HEAT NO. c Mn P S Si Ni Cr Mo Cu Ph REMARKS
226544 1,17 .69 |.001 |.015 |.26 |.08 |.05 l.o2 |.23 v .002
i : 17 |.69 |.002 |.016 |.26 |.08 |.05 |.02 |.23 V .002
FLATTENM FLARE FLANGE REV. FLATTEN H\_’DRO TEST BEND EDDY CURRENT
’ 2500 psi OK OK
HEAT NO. ULT. STR. PSI YIELD PS¢ ELONG 2¢ HARDNESS HEAT NO. ULT. STR. PS8! YIELD PSI ELONG 2" HARDNESS
4 226544 | 71600 47100 | 50.0
5

lesis

| CEHTEFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED
N ACCORDANCE WITH THE ORDERED SPECIFICATION AND THAT THIS TEST
RDS QF THE COMPANY.

DWAYNE ALLEN

AS CONTAINED IN T

SWORN TQ AND SUBSCRIBED BEFORE ME THIS

DAY OF

‘NFORMATION 13 COHTC\

19

o NOTARY.PURLICL
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Material Traceability Log

CRANE WO. NO.: (59801
CUSTOMER: PEMEX /B &R
WELDMENT PART NO.: N§1587-040
REV.LEVEL: B
WELDMENT S/N:  98253-06
DESCRIPTION:  Boom Mid Weldment (40")
MODEL: 340LA-140
CHECKED BY: / 2 / S E .
DATE: )2 .30-47
ITEM
NO. QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 158 If. 4" x 4"x ¥%" Sq. Thg., A-500 Gr B K30538
2 322 1. 14" Sch-40 Pipe, A-500 Gr B 231024 / 698454
3 8 15" Plate, A-36 Fine Grain M66073
4 4 2" Plate, A-36 Fine Grain M66254
5 8 1" Plate, A-36 Fine Grain 7456440
6 8 " Plate, A-36 Fine Grain M66073
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12 FR TUBULNR STCEL INC 3148519338 10 HOUSTON P.03.083
GOs25/98 01:57PH Copperweld : PAGE 002 OF 005
COPPEEW&D Custonpee Ovior Na.
CHRICAGO DIV zoc8
T DIVISION | . " ] $2681d
14:1 South Linder Avenue Coppecweld Order No._ 848834
Chigago. IL &0648~3930 = o 854585
TEL. 708-45§-2200 . REPORT bvokceNo. __ __~ "~ "
TEST ‘ ‘ Dac__.08/34/35.
Customer: : S‘pneit’uuifan:
TUBUIAR STEEL INC . ;
1031 EXTCOTIVE DARRMAY DRIVE s IN, 8Q, 1/2
ATTH: CB.E-RIL: mzm :
TREST REFORTS ASTM A500 GRB 96
§T. OUIs, MO 63141-6351 , :
. CHEMICAL ANALYSYSS, % s
HEAT NO. | C | Mn]| P s SI| AL| CB| V cu:d NI Cmi
X30538 ; .20} .76 |.013 {001 | .0z l.031.}.o02 026 |.010 | :
J42474 : .20} .78 {.010 [.oos | .02 [.ade |.061 | oo |.o21 |.o10 }oz2e
§ ; R i
; 1
| ,
| .
P MBCHANICAL FROPERTIES _ _
) HEAT NO, 1ABNO. | YIELD STRENGTH | TENSILE STRENGTH | KI.ONGATION | HARDNESS |
o PsI LA % Re 1
b} e ' ] b
X30638 50322 6700V 73700 28 I e
J42474 90818 ¢6200 T3s00 28 33
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Vision Metals

[VISION ROSENBERG, TEXAS 77471

ROSENBERG, TEXAS 77471
{713) 342-5401
800-231-5984

NUMBER | CUSTOMER CRDER NUMBER] DATE OFc | com DIWI |NETSLS| GRSLS ACCOUNT NUMBER o us FAGE
12423 98-15948 03/723/981 22| 00 16| 20| 01| 00O471C03PDR BP IPAVW 1
FPIPE DISTRIBUTORS INC ﬁ PIPE DISTRIBUTORS,. INC SN 4
P 0 BOX 23237 ‘g GRAND CALLIOU & INDL BLVD. TR y
: . INV 3
g HOUSTON TX 77028 g HOUMA LA 70360
DUTING
COL-CUST. TRK-TR W/SHPT
AMS SHAFE PRODUCT EC HEAT TREATMENT RAEQUESTED
PER SPEC ROUND HOT FINISH PER SPEC WK 3~-31-98
SPECIFICATIO_?! CWSY DESCRIPTION PRACMISE
SEAMLESS ASTM/ASME_ A/SA 106 B 9y HF CARBON PIPE o4/10/98
SECIAL INSTRUCTIONS:
PLAIN ENDS. U.V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3.
CERTIFIED TO DIN 500459 3.1B. PERMISSIBLE OVERAGES ACCEPTABLE
BUT CONTACT SALES WITH ALL OVERAGES. AIM 2i* MIN. LENGTHS.
ITEM QUANTITY 0.D. 1D, WALL LENGTH WT/FT WEIGHT
1 3,900 1.900 .145 |[RAND 17 2.718 10,600 Comp .
AVG 247 185 pes.
1-1/72" SCH 4u4( 4,362"
SHIIPPING NOTE: PFPD.TRUCK-ONE (PER DAY- NO RECEIVING AFTER 2HM.
HEAT NQ. c Mn P S St Ni Cr Mo Cu Ph REMARKS
231024 .18 .75 L007 1.013 .21 .08 |.07 .02 .23 v .002
18 | .73 .006 {.013 .21 .08 .07 .02 21 v .002
FLATTEN ELARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 psi OK Q
HEAT NO. ULT. STR. PSI YIELD PSI ELONG 2* | HARDNESS | HEAT NO. ULT, STR. PS! YIELD PSI ELONG 2° HARDNESS
231024 74200 49000 | 48.0

fESIY

| CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED
IN ACCORDANCE WITH THE ORDERED SPECIFICATION AND THAT THIS TEST
INFORMATION IS Ci

CORDS OF THE COMPANY,

SWORN TO AND SUBSCRIBED BEFORE ME THIS

DAY OF

19

DWAYNE ALLEN

TECHNIYAL ANALYST

CT AS CONTAINED IX T/
i
I tAF1 REV.O

NOTARY PUBLIC

EFFECTIVE 711197
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- Gulf_States Tube :géssr?:;:é. TEXAS 77471
Vision Metals (713) 342-5401
—— DIVISION ROSENBERG, TEXAS 77471 Sw-23t-sse
JRDER NUMBER GUSTOMER ORDER NUMBER| DATE OFC COM DIWE | NET SLS | GRSLS ACCOUNT NUMBER us PAGE
090596 97-15827 12/02/97| 221 00 16| 20 0t | OO471003PDR BP |PAV 1
PIPE DISTRIBUTORS INC i PIPE DISTRIBUTQRS, INC SN L
. P 0 BOX 23237 » GRAND CALLIOU & INDL BLVD. TR y
INV 3
o HOUSTON TX 77028 | HOUMA LA 70360
QOUTING
CQL-CUST. TRK-TR W/SHPT.
17 BAPE PROWET 14 DAY TREATHENY RECUESTED
PER SPEC ROUND HOT FINISH PER SPEC SEE BELOW
e SPECIECATION ChgY o_EE‘Enm TROMSE
SEAMLESS ASTM/ASME A/SA 106 B 94 HF CARBON PIPE 12/19/97
SPECIAL INSTRUCTIONS:;
SCH NOTE: WEEK 12-19-97, AIM SOONER.
PLAIN ENDS. U,V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3.
CERTIFIED TO DIN 50049 3.1B. PERMISSIBLE OVERAGES ACCEPTABLE
BUT CONTACT SALES WITH ALL OVERAGES. AIM 21* MIN. LENCTHS.
ITEM QUANTITY o.D. 1.0, WALL LENGTH WTFT WEIGHT
1 3,900 1.900 .145 [RAND 17 2.718 10,600 Comp.
? AVG 2y 191 pcs.
1-1/2% SCH uqQ 4,134"

SHIPPING NOTE: HPD.TRYCK-ONE {PER DAY- NO RECEIVING AFTER 2RM.

HEAT NO. c Mn P s Si Ni Cr Mo Cu Pb REMARKS
698454 | .20 82 005 .017 231 .09 .08 .03 .13 v .037
“_L . 20 .82 .005] .017 .23 .09 .08 .03 13 ¥ .037
';g, 209724 .19 .71 Q06| .015 L2371 .06 .05 .0l .11 v .001
5‘ .19 .69 .006] .016 .23] .06 .05 .01 1 v .001
FLATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDOY GURRENT
2500 psi OK OK
HEAT NO. ULT. STA. PSI YIELD PS) ELONG 2" | HARDNESS | HEAT NO. ULT. STR. PSI YIELD PS5} ELONG 2* | HARDNESS
i 698454 71700 50100 56.0
gﬁ 209724 74500 48600 | 52.0
58
3t
o
1 CEATIFY THAT THE MATERIAL HEREIN DESC
IN ACCOROANGE WITH THE ORDERED SPECIFGaTIoN iﬁi”#.i’i“?ﬁfs“%iiﬁ SWORN TO AND SUBSCRIBED BEFORE ME THIS
“FORMATION IS CORRECT AS GONTAIN TWE RECORDS OF THE COMPANY. DAY OF 19
} SONs DWAYNE ALLEN

TROWMISTT anlar vwen
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) Post Office Box 1336
Morgan City, Louisiana 70381

' Rqsidem;e 504-446-6861

JOEIZ( MORBAU, President ‘Bus: 504:631-2426,

Fax: 504-631-0093
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Material Traceability Log

CRANE WO. NO.: (59801
CUSTOMER: PEMEX/B &R
WELDMENT PART NO.: N@1588-001
REV.LEVEL: [
WELDMENT S/N: 98253-07
DESCRIPTION: Boom Point Weldment
MODEL: 340LA-140

CHECKED BY: : 2/ S:
a

PATE: 12-30-9F

ITEM

NO. QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 87 If. 4" x 4" x 5" Sq. Tbg., A-500 Gr B J42474
2 58 If. 3"x3"x ¥%" Sq. Thg., A-500 Gr B B8R5826 / A6972
3 78 If. 14" Sch-40 Pipe, A-106 Gr B 231024
4 1 1" Plate, A-36 Fine Grain 393285
5 1 1" Plate, A-36 Fine Grain 393285
6 2 12" Plate, A-36 Fine Grain Y67605
7 2 1" Plate, A-36 Fine Grain 393285
8 2 15" Plate, A-36 Fine Grain M66073
9 1 15" Plate, A-36 Fine Grain M66073
10 4 34" Plate, A-36 Fine Grain M66115
11 2 ¥" Plate, A-36 Fine Grain M66073
12 I " Plate, A-36 Fine Grain M66073
13 4 14" Plate, A-36 Fine Grain M66073
14 8 1" Plate, A-36 Fine Grain 7456440
15 4 12" Plate, A-36 Fine Grain M66073
16 2 10" OD. MT, 1026 JOO78
17 2 6" OD. MT,, 1026 12215
18 2 14" Plate, A-36 Fine Grain D62424
19 1 5" Plate, A-36 Fine Grain M66073
20 2 114" Plate, A-36 Fine Grain 7456306
21 2 1%" Plate, A-36 Fine Grain D62424
22 2 1%4" Plate, A-36 Fine Grain D62424
23 2 6" OD. MT., 1026 12215
24 1 1" Plate, A-36 Fine Grain 394081
25 1 " Plate, A-36 Fine Grain Y67605
26 1 1Y" Plate, A-36 Fine Grain D62424
27 2 14" Plate, A-36 Fine Grain Y67605




COPPERWELD

Customer Order No.

4335
CHICAGO DIVISION
7401 South Linder Avenue Copperweld Order No. 223375
C]:ﬂllf.agg(’)sl%?ggg(.)g%o : Invoice No. 853650
TEST REPORT Date 07/29/9
Customer: Specification:
TUBULAR STEEL INC
1031 EXECUTIVE PARKWAY DRIVE 4 IN, 8Q, 1/2
ATTN: CHERYL HARTMANN
TEST REPORTS ASTM A500 GRB 96
8T. LOUIS, MO 63141-6351
CHEMICAL ANALYSIS, %
HEAT NO. C I Mn| P s [ st]a] c8&] v | cu] vt ] o
J42474 .20 | .75 ].010 |.006 | .02 |.046 [.001 | .00 |.O21 .010 .oz
MECHANICAL PROPERTIES
HEAT NO. LAB NO. YIELD STRENGTH TENSILE STRENGTH | ELONGATION | HARDNES!
PSI PSl % Rb
Jé2474 90818 66200 73800 28 83

YIELD STRENGTH IS 0.2% OFFSET - ELONGATION IN 2 INCHES

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

Copperweld certifies that the material purchased on this order meets

all chemical and physical requirements in accordance with the latest
applicable ASTM standards.

@au/ X %ﬁw

PAUL J ANTAONY, METALLUﬁSIST
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sonds A

ROSENBERG, TEXAS 77471

Vision Metals (713) 342-5401
[VISION ROSENBERG, TEXAS 77471 800-231.5084 .
NUMBER | CUSTOMER ORDER NUMBER] DATE OFC | cOM DI'WI [NETSLS| GRSLS ACCOUNT NUMBER us PAGE
2423 98-15948 03/23/981| 22| 00 16} 20| 01| OOu7i1003PDR | BP |PAVW 1
PIPE DISTRIBUTORS INC ﬁ PIPE DISTRIBUTORS,. INC SN 4
P 0O BOX 23237 rl= GRAND CALLIOU & INDL BLVD. TR y
INV 3
:'; HOUSTON TX 77028 g HOUMA LA 70360
JUTING
COL-CUST. TRK-TR W/SHPT
ANALYSIS SHAPE PRODUCT FC HEATTREATMENT RECUESTED
PER SPEC ROUND HOT FINISH PER SPEC WK 3-31-98
§P§EIFICAT: N CMSY DESCHIPTION PROMISE
SEAMLESS A3TM/ASME A/SA 106 B 9y HF CARBON PIPE ou/10/98
3ECIAL INSTRUCTIONS:
PLAIN ENDS. U.V.C. COATED. ACCEPTABLE PER NACE MRO 175 TABLE 3,
CERTIFIED TO DIN 50049 3.1B. PERMISSIBLE OVERAGES ACCEPTABLE
BUT CONTACT SALES WITH ALL QVERAGES. AIM 21' MIN. LENGTHS.
ITEM QUANTITY 0.0, 1.D. WALL LENGTH WT/FET "WEIGHT
1 3,900 1.900 .145 |RAND 17 2.718 10,600 Comp.
AVG 24 185 pes.
1-1/72" SCH 4d 4,362
SHIPPING NOTE: HPD.TRUCK-ONE |PER DPJY» NO RECEIVING AFTER 2FM.
HEAT NO. c Mn P [ Si NI cr Mo Cu Pb REMARKS
231024 .18 .75 .007 {.013 .21 .08 |.07 .02 .23 v .002
18 1.73 L006 {.0137.21 .08 .07 .02 21 v .002
FLATTEN FLARE FLANGE REV. FLATTEN HYDRO TEST BEND EDDY CURRENT
2500 psi OK 0]
HEAT NO. ULT. STR. PSI YIELD PSI ELONG 2" | HARDNESS | HEATNO. ULT. STR. PSI YIELD PSi ELONG 2* HARDNESS
231024 74200 49000 | 48.0
3

1ESiS

| CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED
IN ACCORDANCE WITH THE ORDERED SPECIFICATION AND THAT THIS TEST

SWORN TO AND SUBSCRIBED BEFQRE ME THIS

DAY OF

19

INFORMATION 1S C: CT AS CONTAINED JX T CORDS OF THE COMPANY,
" AN DWAYNE ALLEN
I tAFY REV.O TECHNICAL ANALYST EFFECTIVE 771/97

NOTARY PUBLIC
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OB 2033 4PT o997

B s e12zo01 Gulf States Steel, INC. o x sore )
~ QL% CROER NG, PURCHASE ORDER DATE : ‘ ACGOUNT NGMBER PABE NQL TNVOICE NOMBER
(I;srlﬁ';u;?g b’?“iﬁﬁ 11 1§ 97 CERTIFICATE 713900086 1 742-01701

IACHASE ORDER NG, SHIPPED FROM DATE SHIFPED AOUTEAVEHICLE IDENTIFIGATION 1 1
I‘T{EH 72984 LA CIfY OF TES.I-S 01 729 98 BO¢ 152139

L OERERY CERTIEY THAT THE MATERIAL LISTED HEREIN HAS BEEN INSPECTED AND TESTED IN C F  EREARD
ACCORDANCE WITH THE METHODS PRESCRIBED IN THE GOVERNING SPECIFICATIONS AND BASED HER, TECHNM
Ty -

UPON THE RESULTS OF SUCH INSPECTION AND TESTHNG Hag o) M
TO THE SPECIFICATIONS, HAS APPROVED FOR CONFORMANGE | gyp{ 1

ER, IR.
OLOGY AND
PLRTE PRODUCTS

Q— T—X®N

mm'weu‘muvmmwmm
5
Do KLOCKNER NANRSCO CORP KLOCKNER NANASCO CORP
TN SOUTHUEST DIVISION SOUTHWEST DTV
5\&3 P O DRANER 250449 4501 N HIRQ STREET
Sy HOUSTDH TX 77245-0469 NEW ORLEANS L& 7011/
MATERILAL DESCRIPTION NTHY IR
~ PLATE CARBON ASTA A-36-95 ASBY SA-36 DTG 07/01/95 SUPP $-91 KILLED FINE SRATHN GUANTITY SHIPPED
PRECTICE TNPACT TEST WFAT Gual HEE-fD i Ale IN aie
$.0000 % 96.0000 SHERRED ETGE ¥ 240 0000 IN 143748
~ RY 7456440 7 br-
SH L ZIWK NN 8O/ 70 P M4OKA § 23GMA 51 13/40 U RET RI RPT CR RET MO RPT (U RPT U RPY AL
BR YLD 36000 HIN TEN 48/80000 AELONG HIN 2 TH 23 DR 8 IN £0 INP KT GUAL LT SR 9 ET LS Ave 12
FT LBS RIN AT FLUS 10 DEC F
TI 3 NOIR TR CA
TOTAL UY.  143,7388  PeS

hotary Pubiic

TSTRTE DT RUREENA COUNTY 0T ETORNH—
SHORH AMD SUBSCRIBED Y0 BEFORE AE

) THT /‘HI/-‘Z'? DAY OF JdadLARY 1993
\f, W/ /&974& |

A Jemw [ ¢ | wn P 5 8 | Cu Ni cr Mo Cb v Al N B Ca Tl CE
9?*’&56440 SR TOTS T CIS5 | 20 B 07 .01 0. 07 107 7007 . 00T T 03%
Ig .
i
HEAT TEST OR PIF..CE YIELD [ TENSILE % ELONG B T | Y RED.] GALV DROP WEIGHT TEAR TESTS
NUMBER IDENTITY NO._ | &S] Ks! 7 g wenoness | TEUD | AT | i | e COATING [ TR _[TEMP "F] 1 2 | WG
7456440 | n287701 33.0 68 D 27 ag | 77
|7 836440 H282702 150,90 67 0 2?6 AR | .74
l
18
2
: HEAT TEST il “MILS LATERAL EXPANSION |
i1 | NUMBER men?"ﬁw';'ﬁcofz Thear| szE | ow e 1 zENERGva G i e 2EAR G 7 2 3 AVG
i
i ?456440 RZBZ701 (AR FUL 81 ED oL} n 60 a7
;37‘!364&0 #282702 RR FUL LT 0 72 B 04 79
i
-:--_.._._... | :‘-T F?ﬁ:r_ g{p‘ 11,0438




TEEL OPERATIONS T CERTIFICATE OF TEST TIM KEN '

‘835 DUEBER AVE. S.W. CANTON, OHIO 44706 WORLOWIDE LEADER IN BEARINGS AND STEEL
T /e X1 S0 13s ' JANUARY 26, 1998
SOLD TO: MARMON/KEYSTONE CORPORATION
BOX 7447
CHARLOTTE ' NC 28217 Usa

SHIP TO: MARﬂON/KEYSTONE CORPORATION
11522 TEXLAND BLVD o
CHARLOTTE NC 28272 UsA

DESCRIPTION 1026 - HOT ROLLED - SCALE FREE
OF MATERIAL SPEC: ASTM-A519-94

TIMKEN ORDER 43505 RELEASE 1 CUSTOMER ORDER 70 023930 001 1gQp
SIZE 0D 10.000" WALL 1.750"

CHEMICAL ANALYSIS - PIECE v
HEAT C M P 8 81 CR NI MO cu NO. NO.,
J0078 LADLE .25 .80 .015 .022 .26 .14 .13 .03 .23
A e———_ e

T

LONGITUDINAL TENSILE TEST

.20%
YIELD TENSILE
- 'ﬁQIECE STRENGTH STRENGTH =~ ELONG % ‘ ‘
HEAT QQ. . P.8.1I. P.S.I, IN ¥ RED TEMP ¢ _ SPECIMEN

Joo78 ' % 51,205 82,723 2.0 28.6 62.7 + 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 IS'AITACHED 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 INSPECTICNS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS.

WPPROVED BY: JEPSON ,5145$V2¢h,._

NOTARY PUBLIC Jeff 5
Supervisor-Mer .

e W
s . , 1
o P

:é;ﬁ;ﬁﬁ

Dlnte ., o

FEB.19 1990

HE TIMKEN COMPANY . ' e ——

Order Processing

Py )

- = =



STEELOPERR“ONS CERTIFICATE OF TEST 2 .
1&35'_Dueasn‘AVE. s.W. CANTON, CHIO 44706 WORLDWIDE LEADER IN BEARINGS AND STEEL

JUNE 25, 1998

SOLD TO: MARMON/KEYSTONE CORPORATICN
10700 MARMON DRIVE
BOLINGBROOK IL 60440 UsSA

SHIP TO: MARMON/KEYSTONE CORPORATION

10700 MARMON DRIVE
BOLINGBROCK I 60440 USA

DESCRIPTION 1026 - HOT ROLLED - SCALE FREE
OF MATERIAL: SPEC: ASTM-AS519-94

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 5 sI CR NI MO cu NO. NO.

J2215 LADLE .24 .80 .011 .0G4 .21 .08 .12 .03 .29

LONGITUDINAL TENSILE TEST

.20%
YIELD TENSILE -
- PIECE STRENGTH STRENGTH ELONG %
HEAT - NO. pP.8.I. P:S.I. IN % RED TEMP C SPECIMEN

J2215 - : 61,810 81,330 2.0 26.0 61.0 .505" ROUND
THE MECHANICAL DROPERTY RESULT REPRESENTS ONE SAMPLE

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

Q.G HE\I\L“? \

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 METHODS PRESCRIBED IN THE GOVERNING
SPECTFICATIONS, AND' THE RESULTS OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS.

NOTARY PUBLIC [y
Supervisor—Me.. Ord=r Processing

APPROVED BY: JEPSON BY W 3”{)’74;“1‘--
Jeft @é;ﬁ.c«-j/ ‘

THE TIMKEN COMPANY | o
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Material Traceability Log

CRANE WO. NO.: (59801
CUSTOMER: PEMEX/B &R
WELDMENT PART NO.: N61591-001
REV.LEVEL: D
WELDMENT S/N:  08253-08
DESCRIPTION: Bridle Weldment
MODEL: 340L.A-140

CHECKEDBY: — )./ (.
DATE:  )2-230-9%

I;F(:)M QTY. MATERIAL DESCRIPTION HEAT NUMBER
1 1 S18" x 70# Beam, A-36 Fine Grain 69780
2 2 5"0D. MT,, 1026 3IM23420
3 2 1" Plate, A-36 Fine Grain 7456440
4 2 2" Plate, A-36 Fine Grain 1D0O787
5 2 4" x 4" Flat Bar, A-106 Gr B V8-2280
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To: NOLAGDK

From: Tull TR C July 29, 1598 0517AM page 1 of 1 FAX#2779
TEL DTN o e R e iR SRR .o
MATERIAL T ————
TEST REPORT SHELBY DIVISION
ISO 9002 CERTIFIED
SHELBY,OHIO 448751471 HE .
Telephans 419/342-1200 FAX: §19/342-1473 [ EB%%R@
< SPECIPICATION CUSTOMER ORDER
u J M TULL METBLS CO INC
s PO BOX 4725 ASTM AS519 96
g NORCROSS GA 310091 6161 I MO158026
M ATTN: TEST REPORT CENTER 07-91
E
"
GRADE SIZE(D.D x WALL) QUANTITY SHIFPED DATE
1026 5.000 % 4 . 10677 LB 313.66 FT 05/04/98 05/04/98
CONDITION PART NG, S#¥ 00062892
SMLS HF UNANNEALED OPEN HEARTH 22008 50033095
HEAT No. o o T : s o oo s ] arame
-4 c M p N $i Ni Cr Mo Cu v Al OTHER SiZe
. CA
HAM2A42 0 L2686 .74 .010| .021|.23071.060| .120].020 | .140 .0011.0231.0008
el 5-8
MECHANICAL PROPERTTES e | . MAGNAFLUX
HEAT NO. LOAD NO. | YIELD TENSILE PSI | BLONG % | RED FREQ, | SEVERITY
psl AREA % BHN  ROCKWELL | FT.-LBS
2 . 0 14
HEAT NO. T T2 T3 1+ TS T T Tw TR Th TR TR 1
TERATING o0 e G o BUAGOXIDE RATING -
HEAT NG, A B C INGOT OXIDE SLAG
MECTS5TNCY THIS TEST REPORT NOTARIZED WHEN REQUIRED
OTHER INSPECTION MACRO ETCH?: S . 8 N 4 SWORN AND SURSCRIBED BEFORE ME

MATERIAL PRODUCED TO THE SPECIFICATICN(S) SHOWN ABOVE. NO ADDITIONAL SPECTPICATION{S) I8 IMPLIED Ol WARRANTED

JUL 3@ 19398 @2:85
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GLOBAL X—RAY & TESTING CORPORATION . Morgan City, Louisiana 70381
JOEL MOREALU, President ’ Bus: 504-631-2426 3
Residence: 504-446-6861" - Fax: 504-631-0093 j*
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BALLRING CERTIFICATES




AALLYINASTNATY [IONINGD KLUl
86/62/60 :AIVA v.m "%

966T/8E/T1

8827

€6¢ [ey ' TZE 208 = B4 :

Z0E°€62°20E°208 = 24 ry
Z0c‘zoc ' TZE'T2E = 1§ m _
INHH -
GG=ZEl ‘GG=9TC ‘9C=BC ‘8S=¥L ‘85=TL ALTTIGUNETMYH ANIHOL i,
)

TOT-T-¢-S38 WiId ¥WH ISEL

-, -Lp/1I7 €% -8€ -Z¢  00T-00T-00T %L ~T.L -89 LEZ9

d “oHa “Yid e TR m— = =YUFHG -~ - e 0N w

T AL ISIL % FOUYHD
SIOVAWI XAMWED HOION A ;

O0LL'T 0Q98°0 008Z°0 008Z°C OLIO°O 0800°0 QO340 O0OZF'Q TIIH

: TH (S5} o Vig 55 d T 7V O 0
\, ava \ v E
. =
: 80T #9OC/MA1N0 TY080E :DUL g -
SONTH BONOY¥ 0850 X Zh 6L X 07 16 :NOILATMOSEC S
' SSANMNYH NHE T2E-692 . & -
oL TTI000 ¥IWY 3 “SMH 8 J00TT :
D CDEGEL COIHONEND TIO 9 SHH
7 40097 ® CEZILINZISOY *CEIO0N 07 1d¥ MEd TLIHAINA
NIV ¥ ‘SHH Z J009T © CIZITHUON :IVASL IVEH CcQ-T-Z-ST8 ¥ad OpEP I[SIV :NOIINDLIIDIJS
€ ALLINUOD | L \viwon 73318 SINMIZW H0 AMVIGISENS Y
. vr20-296-108 XY'4 ] )
bYL6T :-ON ISIT ONDOW C1ELetZ-008 B p T :ON KALI MW BTG :ON HIMIO MKW
. 0129-955-106 g )
O¥EPD :  ON JNEH TIIW 09496 ML ‘STHAKIW \. 9TBF00 :ON HATHO MTROLSID .
gpEyO ¢ nogwkg wEH | - Ere0EEX08°0°d SONTUVIE NOAY :EBOLSMO &
SNOLLVY34O STHIWIW : ™
SONTY QTTTOH SEINNIPW = . -
[%3]

1HO0d3aY 1S3L "WIHALVIN




ZALLVINASTUITY TOMINGO EH@&

===

9861/85/11

88241

TCE TZE TZE T2 = €3

- I
17€'TZE’TaE 20 = 24 5 .
TCE'TOE‘TZE‘TLE = T 3
TNHE o
SS=ZEL ‘GG=9TL ‘9S=6C '8G=bP V_m":, (ALITISYNEQIVH ANIHDP m _
TOT-T~Z-S39 ¥3d ¥vH ISTL
"4
ay- Ly /TT €% -8¢ -Z¥  O0OT-00T-00T %L -TL -89 L£29
d ‘o¥a  ‘¥ia —m=—FTH~=m—  ———UYHEHS -~ ~=~='GQ _— N
11 cABNASCAR ) 'L FONYHD
SIOVIHT XJMWED BOION A
0QLL'T cmmw O _008Z'C 008Z'C OLIO'O 88 0 82, 0 83 0 ﬁHz
\ _HZ\ /Oz _ i -
\, D
- \ Gm\ﬂ ﬁon\ﬁzﬁ ﬁ L Z
o SONIY 09'9 X mmmxmwzouﬁg : m
-
a

"SSHANMYYH NBH TZE-69Z
QL GII0C0 MIY % "SuH 8 J001T
P CREHEL  “CHONENS 110 % *SuH

Z d0091 © CIZILINALSIY G000 . OZ 14y ¥Ad TYIMAINH
UIY 9 "SWH ¢ J009T D GIZITYRON &Ly IV ¢S0-T-2-S3H ¥ad \o,_,ne ISTY :NOLINVDLITOZIS
¢ RLLINGOO ANVAWOS 13318 SINNIOW 40 AMYIQISENS V .q
;e a Y#.0-25C-106 XV T :ON WAL ¥ 'ON MAQNO MW m.
SPL6T :'ON ISIT ONDDV e Lo X wr ._a LTS |
) 0LZ9-56-106 )
: INAH TIIN POO :ON MEMNO MIWOLSIO
IHEYD o 29198 NL ‘SIHAWIW \,ﬁm ° *m
IVEPD : TORVAS Ivay | _6¥208ZX08°0°d SONTUYEY NOAY :MIROLSMD F
* SNOLLVY3dO STHIWAW (L2 |
SONTE GFTI0H SANNDA w—— | 5
{

1H0d3H 1S3L TYHILVI



BALLRING CLEARANCE REPORTS




BALLRING TO TURRET

CLEARANCE REPORT

INSIDE ‘
MEASUREMENTS

.004 .007

* INDICATES LESS THAN .003

TOP VIEW

WELDMENT SERIAL NUMBER
WELDMENT PART NUMBER
CRANE MODEL NUMBER
CRANE SERIAL NUMBER
CUSTOMER

REMARKS

OUTSIDE
MEASUREMENTS

: 9825501

: N61584—-001

1 340LA—140

: 059801C

: BROWN & ROOT/PEMEX

- ALL BOLTS FIT

ALL MACHINED HOLES

WITHIN TOLERANCE.,




BALLRING TO PEDESTAL
CLEARANCE REPORT

00—

—0- ‘ .002

OUTSIDE
MEASUREMENTS

INSIDE
MEASUREMENTS

MANWAY
* INDICATES LESS THAN .003

TOP VIEW

WELDMENT SERIAL NUMBER : 98286—-02

WELDMENT PART NUMBER : N98SK1—-219

CRANE MODEL NUMBER  240LA-140
CRANE SERIAL NUMBER _059801C
CUSTOMER . PEMEX
REMARKS . ALL BOLTS FIT

BOTTOM OF FLANGE

PARELLEL WITH TOP




BOLT CERTIFICATES



rfom L.n:milcs‘dEOn:E?U :.Kgugun f §Vl.l4 \JUF\LJHL"ITY BOLT BR

o armasa

RT3 BT

Hilg~Hba—vEY L DT ma

. T 'umnmmmmmu o

Post Dffiva Box 6100 - sum\loc. Indlens 46785 - Tedephone 2193371800
CUSTOMER NUMBER 267 DATE SHIPPED 8/19/%8
CUSTOMER 'NAME PORTEOUS FASTENER €O. ) I
kPO e i i Ryt
CUSTQHER PAR o008
snunsnsnsinsuneeaCERTIFIED MATERIAL TEST REPORTwennpanassomenywy S MANUFACTURER ID: =«
"PART NO. CGUANTITY LOT HO. DESCRIFTION
123350 280 $7150¢ 1 1/4-7 X 4 1/2 GR 8 HX CAP SCREW PLAIN
—CHEMISTRY MATERIAL GRADE —&13FM
MATERIAL HEAT uﬁiﬂ'ﬂs‘l'ﬂ I:OﬂPOSITIoN (WT% HEAT AHALYSIS) BY HATERIAL SUPPLLER
RUMBER NUMBER - 145 sI
RHO12834 AT 680B1AS .35 .70 .013 .010 .22 90 19 029
~HECHANICAL PROPERTILS IN ACCORDANCE WITH SAE Jé29-83 AND ASTH ASZB4-55 GRADE BD 8Y NUCOR FANTENER
SURFACE CORE PROOF LQAD YENSILE STRENGTH
HARDNESS  HARDNESS 118300 LBS ¢ DEG-WEDGE
(R30N) {REC) . (L85> STRESS (PSD)
5.1 36.3 PASS 163260 168483
55.8 34.2 PASS 163300 168824
N/A PASS 164500 169763
N/A PASS 164520 170138
N/A PASS 164390 169643
: AVERAGE VALUES FROM TESTS PRODUCTION LOT SIZE 4400 PCS
85.5 34.8 164074 169323

—SURFACE QUALITY WITHIR LIMITS PRESCRIBER IK SAE JIOGlA

~—HICROHARUNESS YEST RESULT IN ACCORDANGE WITH SAE J121(HKN)-
POSITION §. 7y, 2. 386

382
HEAT TREATMENT — AUSTENITIZED, OIL QUENCHED & TEMPERED (HIN 800 DEG F)-

CERTIFICATE OF INSPECTICN
PROVIDED BY
DORTEOQOUS FASTENER CO.

10; QUALITY BOLT & SCREW
ORDERNO.  235-12759-HO

aps P LE s T
Qﬂ 5;:3: T ﬂﬂs LQN ‘N1 FICATIONS AS DESCRIBED/LISTED ABOVE
y Mﬂ ¥ ol
T LR AND FARUF CESURED 6 THECHSTEON |ND THE PRODUCT WAS MANUFACTURED AND TESTED IN

Eeit vor ooe bt oo o i, O S AR
Aﬁ Y NOT BE REPRODUCED T IM

£ NUCOR FASTENER TESTING LABORATORY EN ACCREDITED BY TCAN ASSOCTATION FOR LABORATORY
e&on I THE FIEL 3. oF ERAT ATORY MAS EEEN ACCREDIT THE AMERICAN ASS Y

z

COR_FASTENER
A DIVISION OF NUCOR CORPORATIGHN

2. Nondlon

QUALI lé%ﬁ?%l_ SUPERVISOR

PRTIRN

SAE ANp Tﬁ%‘tﬁz s'r?c:rfci AR T LA TS L REE R0 s

» L

-
i

iy

T~

N7

.

]
2

-

ciz{-5r2 § D4d JRbLE

A%l

5T



0aribrad 2y PO AT BALT BR

: aum:!mm
‘Posi Otfice Box 6100 <" Sainl Joe. Indlana 46705 - Telephone 219/337=1600
CUSTOHER NUIBER 267 DATE SHWIFPED 3712/98
CUSTOMER NAHE FPORTEOUS FASTENER €D, ,
CUSTOHER ; Ag g %Zosnsss-ﬂousgu %ﬁ_g& 'r%gt% # zgg;” : 1
QUSTOHER PART 085426002 YO
sasesranannsonsvsERTIFIED MATERIAL TEST REPORTmonssss we : HANUFACTURER 1D: n
PART NO. DUANTITY  LOT NO. DESCRIPTION ‘
123340 “isn 500724 1 167 X & R & KX car SEREW PLAIN
—~LHEMISTRY i MATERIAL GRADE ~&13RMLV
MATERIAL HELT «=CHEMISTRY COMPOSITION (HTT HEAT AMALYSIS) BY HM'ERIAL SUPPLIER
NUMBER NUMBER ¢ N P 5 sI v} Mo
RMD12456 NU 200781 .36 .95 L0186 pad 23 .99 .18 .nzc
~=HECHARICAL PROPERTIES IN AGCURDANCE WITH SAE JG29-€3 AND ASTM A3B4-95 GRADE BD BY NUCOR FASTENER
SIRFACE CORE PROOF LOAD TENSILE STRENGTH
HARDNESS  HARUDNESS 116300 LBS & DEG-HEDGE
. (RION) ¢RC) (LES) STRESS (P5I)
BE.T 7.5 PASS 170050 175450
56.6 38.0 PaSS - 170780 176244
56.3 37.0 PA3S 1693264 174757
56.3 37.8 PASS 171230 176708
-1 8 38.3 PASS 169450 176881
AVERAGE YALUES FROM 5 TESTS PRODUSTION LOT SIZE 8700 Pcs
'5B,9 7.7 170172 175616

;-SILIRFACE RUALITY WITHIK LIMITS PRESCRIBEQ N SAE HOGIA

—HICROGKARDRESS TEST RESULT IN ACCOROANCE WITH SAE JI21(HIKN)
FOSITION 1. 34 2. agb 3. 396

HEAT TREATHENT - AUSTENITIZED, &)L QUENCHED & TEMPERED (MIN 800 DEG F)

CERTIFICATE OF INSPELTION
PROVIDED BY
TEOUS FASTENER.CO.

ORDER NO. iAo

E WUCOR FASTERER TESTI Hts BEEN ACCR :'I'ED BY THE' AMERTICAN LSSOB&ATﬁO

i el E AND ASTH SPi i‘s LR ATEST w?w“?'“s NS T
gt E{f g %:5 WAL AN rﬁ"?ni SNie basra:n:nnisﬁg KB ygNFoRr TO A
UFACTURED

aND "ﬁ FACTU
THE STEEL WAS NELTED AN HMI INTH "?‘Hﬂﬂ. AND THE PRODUGCT WAS MANUFACTURED aND TESTEP 1IN

uE CERTI T THIS DATA IS & 'rn : PRESENTATION OF TWFORMA PROVIDED BY THE MATERIAL SUPPLIER AMD
ET PPyl ;é REHPRS CER. E:E:ED;HM OHESF IIIEPCR.T Iéﬂ‘rzs DHLY 7O THE ITEMS L‘%smn ON THIS

FASTEHER
!Slm OF KUCOR CORPORATION

“P. Uandlon

- HARDEN
ACCREDI|TED QUALILRY/ CONTROL SUPERVISOR

iy PORTEQLS b‘a.b' . 31p BT 2arvy P.2/723117004
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CAtw g u vy UARLLNG BULT W, teli 713 672 6642 P.G02

SEP. = 24" 97{WED} 07:19 DARLING BOLT M - TEL:810 337 2363 P. 043

DARLING BOLT COMPANY

2941 E: 10 MILE RD
WARREN, MI 48091 \
(820)757-4100 k

FAX(810)757-1555 ‘
MATERIAL CERTIFICATION ’
CUSTOMER: A & B BOLT . cusToMER ORDER NO: CD60166
DARLING BoLT DATE SHIPPED: 9/11/97
SHIPPER NO: 32024397
CUSTOMER PART NO: —- QUANTITY SHIPPED: 20 pc

DESCRIPTION: 1 1/4-7X6 1/2 HEX cap GRS LOT NO: 6973/00130221
CUT FROM 1 1/4-7X7

CUSTOMER SPECIFICATION: SAE T429 COUNTRY OF ORIGIN: Usa
STEEL TVPE: 41B40,MOD
STEEL HEAT NO: USA21962

STEEL CHEMISTRY

c MN P s ST NI CR MO cu AL
AQ «8B5 « 009 .009% .22 § 27 22 .01 028
B

) : .0013

PHYSICAL PROPERTYES
TENSILE STRENGTH PROOF LOAD RED.OF . SURFACE HDN CORE HDN
PST TBST IBS = ELONGC AREA ¥ R3ON RC BHN RC
REQ RESULTS %
150,000 164,000 35 35,3

"I certify that the material or product described in this report has
been inspaoteduand/or tested, ‘and that such Spécimens or samples as
have been inspeated or tested were taken from the lot of guantity
described herein and the material meets the blueprint specification
or other requirements specifically stated on the purchase order.

Qiality Assurincae




WALKER -

B T Manufacturing co, Custoner : A & B -BOLT

P.O. Box 38502 Customer PO # : 420117ABBOLT

Houaton, TX 77238-8502 Sales Order # : 56815

1281)-448-432]1 Date : DB/07/1998

Ttem | Quantity Dagcription

A [ 366 1=1/2" {6) X S" HEX CAP SCREW W/CADMIUM PLATE W/COLORLESS CHROMATE

Customer Part # Lot # : 56815-A Heat Code : &87
Specification : SAE J429 AUGUST 1983 GR. 8 (4340) W/CHARPY PER API2-C
Additional Reg’'s : 100% HARDNESS TESTED '

100% VISUAL EXAMINATION

.__......_....-..__....-__..........._-.-..—._-.-...__....—--—nu-———n_--..u-"-——-—__—u—_

Heat # c Mn P S si Ni Cr Mo
BO&7480 .40 .75 -013 .022 .22 l.68 .80 .25
Tensile Lab # Tensile PSI Yield psI % Elong. R.A. %
TR25681 171,842 160,196 16.6 56.8
TR25682 172,501 161,085 14.9 54.7
Hardness
327/353 Has
Charp Lab # Specimen Size Value Temperature
Impuct <3380 10MM X 10MM 42.0/38.0/40.0 FT/LBF oF
c3381 10MM X 10MM 44.0/41.0/40.0 FT/LBF oF
Metallurgicul  Lab # Specification Result
' TR25681 SURFACE HARDNESS 55.0 HR3ON
TR25682 SURFACE HARDNESS 56.8 HR3ON
SR BRENDAD. JANGTAK
{3 PE MY COMMSSION EXPRES
~:§;/£-§..,55" September 1, 1669
STATE OF TEXAS ‘ This test report may NOT he reproduced excepd b full
CQUNTY OF HARRIS .

; Melucy Tublc in wed fi Toma

NVLAP Lah Code: 200126-0 without the wrlilen approval of WALKER ROILT Mfg Co,
Kuhsggibd F‘m #wern ta hebre me i 26 : 1 errtify tha shovu recass to be cocroct gs
thia duy ur e : cantained in the records of Y.
L (DA lD,\ &\ [.\Uﬂ)/f_/ Z;j ~—

(?ciale D. Helmy



WIRE ROPE CERTIFICATES
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PO# 40200

CERTIFICATE OF EXAMINATION AND THST OF WIRE ROPE
BEFORE BEING TAKEN INTO TUSE

Reel No. 801522¢

This certificate when properly executed by a competent person, in
accordance with 29CFR 1919.37, is accepted by the Government of the
United Stateg of America as being in accordance with the requirements
of 29CFR 1918.12 and 1919.33.

Name and address of maker or supplier of rope:

Williamsport Wirercpe Works Inc.
P.O. Box 3188
Williamsport, PA 17701

Date Tested: September 30, 1998
Actual Break Strength in Pounds: 93,000
Description: 7/8 1919 BER EEI NR IFW D

Safe working load, subject to any stated qualifying conditions

euch as minimum pulley” diameter, direct tensile load, stc.: .
"Using a deslgn factor of 5 the safe working load would be one-fifth
of the rated catalog breaking strengthr.

Name and address of public gervice, association, company, or f£irm
making the examination and test:

Williamsport Wirerope Works Inc.
100 Maynard Street
Williamsport, PA 17701

Pogition of signatory in public service, association, company, or
firm making the examination and test:

Manager of Technical Services

I certify that the above particulars are correct and that the
examination and test were carrj®d out by a competent person.

-

Certificate No: AA 1004 5'/

/D

Signature: ' / z
per autihority ol [Deanlk/ J. Weaver .
_ nager of Technical Services

Date: October 16, 1998

In substantial agreement with I.L.0. Form No. 5




DEC.22.1998  9:41AM  WILLIAMGFONI WiNe Ve aua
TO: MARRT RO o

N

el
CERTIPICATE ‘GF EXAMINATION AND THST OF WIRE RODE
BEFORE 'BEING TAKEN INTO USE

“Resl No. 8013815

This certificate vhan:pro a¥ly executed by a competant person, in
accordance with 29CER )81 37, ina acceptad by the Government of the
United States of Ameriga &8 baing in accordance with the requiremants
of 23CFR 1918.12 and.1915,33.

Name and address of ﬁ%ﬁhz‘oﬁ suppliex of rope:
Willigmppoxt w1té£apu Works Inc.
va- BDX 3185 'E"’,.‘_‘_
Williamsport, PR, 17701
Date Tested: Februaryidi3, 1998
Actual Break St:engﬁﬂﬁgp Pounds: 66,500
Description: 3/4 ‘4919 - BR EEI NR IPW D
Safe working load, sif¥act to any stated alifying conditiong
such ag minimum gﬁlld?&ﬂiqmﬁtar.yﬁi:act tgglile logd, ete.

"Ueing a design dctor:of B the safe working load would be cne-£ifth
©of the rated catalog Hreaking strangtht,

Name and addreas of bﬁﬁiic'uervice, asgociation, company, or firm
making the examination'and test:

Williamaport Winerspe Works Ine.

100 Maynard Street,
Willlamsport, P&ﬁ???Ol

Positicn of pignars f;ﬁﬁ pﬁﬁiﬁc Rervice, associstion, compan or
firm making the axaminstion and test; panY
Manager of Techﬁiﬁ@l Services

1 certify that the aﬁﬁ%%,p&f;iculnrs are g
examination and test wire cirridd out by

3 '\
o oy
\ .

Cextificate No:

Signature)

ra ““‘I;
Date: December 22, 1998

In substantial igfeement with I.1.0. Porm No. &

NV

Ta T
Il




MOV, 17.1998 18! 34AM WILLIAMSPORT WIRE NG, 743 P.12-16

PO# 40200

CERTIFICATE OF EXAMINAT:ON AND TEST OF WIRE ROPE
BEFORE BEING '"AREN INTQO USE

Reel No, 1015369
This certificate when properly exccuted by a competernt person, in
acgordance with 29CFR 1919.37, lp accepted by the Government of the

United States of America ag being in accordance with the requirements
of 29CFR 1918.12 and 1919.33,

Name and address of maker or sup;!ier of rope:
Williamegport Wirerope Works Tnc,
P.O. Box 3188
Williamgport, PA 17701
Date TesLed: October 27, 1998
Actual Break Strength in Pounds: 3,500
Description: 3/4 0625 BR EIP BR IN
Safe working load, subject to any stated qualifying conditions
such ag minimum pulley diameter, Jdirect teénsile load, etc. :

"Using a desgign factor of 5 the sufe working load would be one~fifth
of the rated catalog breaking strengtht.

Name and address of public service, agsociation, company, or firm :
making the examination and test: |
Williamsport Wirerope Works inc.

100 Maynard Street
Williamsport, PA 17701

Position of signatory in public wnurvice, association, company, or
firm making the examination and teut;:
Manager of Technical Services . i

rrect and that the
competent person.

I certify that the above partjculors are gso
examination and test were carff‘d out by
“1

Certificate No: [\P\l'{%l‘% -
s . rs Mw
Signature: \ Zl”, \
per authority Papgnis” J. Weaver
dJanager of Technical Services

Date: November 17, 1998 )

In substantial agreement will I.L.0O. Form No. 5




PO# 40200 : !

L@

GREEN & WHITE STRAND® SOUTHERN WIRE CORPORATICN

3906 AIR PARK * MEMPHIS, TENNESSEE 38118+ (901)795-1550

MILL TEST CERTIFICATE

Order No. 6539 L./C No. CHAIZ008619 Reel! No.  31-80

Commodity:  GALVANIZED AIRCRAFT CABLE .

Specification:  _ACC. TO M-W-1511A. . . .

CORSTRUCTION & SIZE

Construction: 7X19 Lay. RH-\R"L- Preforming.Goon . .
Rope Diameter: 3/8" Length/Reel:  5,000FT ...

Wire Diameter:  0.62MM Wire Grade: TIPS ..oocovmmo

Lay Length: _ 57-76MM Net We/Reel:  s21kGs......

TEST RESULT

Rope Diameter: 9.60MM Lay Length: __ @6.7Mm. . .
Breaking Srrength:.___J._{l_r_?_?Q@E.S___“_

Wire Diameter: 0, 53mm

Tensile Strength:  170KGS/SQ.MM__ No. of Bending: . .. .
No. of Torsicn:.______'__.____"____‘___"___ Adherence of Zinc Coating:
Wt/Zinc Coating: . 60.2G/S0.M.....
5 L
“WIRE ROD CHEMICAL ANALYSIS (Wt.%)
Chemical c s, i Mn P )
Composition x100 ‘ %100 I %100 x1000 Xx1000

(%)

63 ' 22 ‘ 47 15 2

We hereby certify that the commodity is inspected according to the

Specification and found good in all respects as stated above.

JIHYANE WIRE ROPE fig.,
9&?\‘}9

Inspection - Section.




POl LT dETe 1 ALl iAriarUrr WLlRE L, ket ool i
POF 40200
CERTIFICATE OF REXAMINATION AND TEST OF WIRE ROPE
BEFORE BEING TAKEN INTO US®
Reeal No, 7012904
Thiz gertificate when properiy exssuted bg 8 competent parzon, in
accordance with 29CFR 1919.37, is acceptad by the Qovernment of the
United States of America as being in acoordance with Lhe reguirements
of 29CFR 191B.12 and 1818.33.
Name and address of meker or supslier of rope:
Williamsport Wirerepe Works Ing.
P.Q, BOX 3188
Williamepart, EBA 17701
Date Testad: Decembar 19, 1987
Actual Eresk Strength in Pounds: 245,000
Damcription: 1 3/4 06193 BR EEI RR IWZ
fafe working load, mubject to any stated gualifying conditions
such a8 minimum pullay diameter, divect tensile load, atc.:

"Using a design factor of § the safe working load wenld he cpe-fifth
of the rated cataleg bresking strengthr,

Name and address of public service, ssscciation, company, oxr tirm
making the examination and tast:
Williamesport Wirerope Works Ing.

100 Maymard Strset
Williameport, PA 17701

Position of signator in pubklic gervice, association, company, or
Eirm making the axamlnatisp and teat:

Manager of Technical Services

I csrtifi that the above particulsras are o
examination and teast were carei o

AAYVS o229 {1
Signature: L

lagar E Teahhical SBervices

ract and that the
ompaetent peracn,

Certificate No:

Dates Mavch &, 1998

In substantial agresment with I.L.0. Ferm No, 5
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LOAD BLOCK CERTIFICATES




®

. ®
Mm P.0O, BOX 3128 TULSA, OK. 74101 thEEF“Sbggrn"p.
, INC.

j FAX 918/834-9447

e, .t *
1SO 2001 REGISTERED FIRM

. DNV Cortltisaten, Ine. ORY B§C

LY R i & ek TELEPHONE 918/834-4611
. A’g (: TELEX 262569 CRSBY UR
st '

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:

MO50T18EH 18" 45.5 METRIC TON
API 2C CRANE BLOCK

products of‘uncompromising quality . . .
JOSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

. Plants and facilties in: Jacksonvilie, Arkansas - Los Angeles, California - Atlanta, Georgia - Chicago, I¥inos - Tulsa, Oklahoma - Masrisburg, Pannsylvania
Daitas, Texas - Longview, Texas - Seattie, Washington - Toronte (Brampton), Ontario - Barnsley, England - Mechelen (Putte), Balgium - Cergy St. Christophe, France

«
PART OF THE FKI GROUP OF COMPANIES




®

. ®
M P.0.BOX 3128 TULSA, OK. 74101 tl’ll! nanbggl‘nup,
INC.

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

INDEX

e  ORDER
e  CERTIFICATE OF CONFORMANCE
©  MATERIAL CERTIFICATION

¢  MAGNETIC CERTIFICATION

e  PERSONNEL CERTIFICATION

. MACHINE CERTIFICATION

products of uncompromising quality . . .
CROSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facifities In: Jacksonvilte, Arkansas - Los Angeies; California - Atlanta, Georg[a - Chicago, lllinois - Tulsa, Oktahoma - Harrisburg, Pennsylvania ]
Dallas, Texas - Longview, Texas - Seattle, Washington - Taronto (Brampton), Ontaria - Barnsléy, England - Machelen (Putte), Belgium - Cergy St. Christephe, France

_ Ay ‘
PART-OF THE " ‘FKI GROUP OF COMPANIES
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Regular Order |||LLLLLLLted Order

4 % Entered By DOUG 7/23/98 .
Customer No. 2980 Order Number 932288 Last maintained by MEB . 7/17/98
APPLIED HYDRAULIC SYSTEMS,INC APPLIED HYDRAULIC SYSTEMS, INC ‘
BOX 10155,8TA 1 204 INDUSTRIAL AVE C
HOUMA LA EOUMA LA
70363 70363

Customer PO # Ship 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
_# _ ordered allocat. Prod. # WH U Sts Ctlg and Description Sell Price

SH- JOBS 059801-100258

SH- 055802 100258
_ SH- 059803-100298
1
9 -
3 3 0 8014680 MK ENT 383 CRANE BLK 7/8L §SP
Records to Reoll (1-24}: 8 Total Weight 8295.00 Order Total:

Fl=End F3=Fold F6=New Inquiry F24=More keys




@\'ﬁ’s1"3{&:‘{},?—\@\\\1?3{!& Wﬂ.@\&?i\ff %’@iﬁ,&{?%%ﬁgﬁg% @i\%{%\“ﬁﬁﬁmg@@ﬁiﬂﬁ i i}"fif \\3 N .i‘,,, ffff?‘ \\a ,7--.\§,,--f,},f N ;: ...;%L s

APPLIED HYDRAULIC SYSTEMS, INC.
BOX 10155, STA 1
HOUMA, LA 70363 n 3 b I‘nu
Certificate Form No. 932288 the r ' s g n in l:
Customer Purchase Order No. 38140
932288

Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

(1} (2 (R3] (d) {5)
Distinguishing number or Description Numbher Date Working Load
mark (if any) of gear Limit
SERIAL NO M050T18EH 18" 45.5 METRIC TON| 3 09-22-98 W5.5 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

The Crosby Group / McKissick Products

{7) Name and address of makers or suppliers

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, assoctation, 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.

Opznne. Mlle
d Joanne Nutter

$f b, .5‘“ e ?‘tf !5{1“ W\i i A N m‘ }dl '3 ‘5“‘3_, 2
%“‘?”E‘»%{! *E’%’% j§1?5§ !& \% %3 \l\w 3‘? ;;ﬁ‘a \”‘{“-Jg%.i i“ i

September 22, 1998

- {Date) (Signature)
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1KRLEIIE!ZEIR STEEL COMPANY, LLC

i .ct97 16:28 TEGT CERTI!IFICATE No: 1 125
P/0 No P45077
Rel
S/0 No 1 11695-001
B/L No 1 989-aB1 Shp &90ct957
Inv No Inv
Sold To: ( 376) Ship To: {Q0Q}
CROSBY-LEBUS MFG. CROSBY-LEBUS MFG,
p. 0. BOX 271 P.0. BOX 271
9@@ FISHER RD. 9 FISHER RD.
LONGVIEW, TX 75606 LONGVIEW, TX 73696
Tal: 9@3~759-4424 Fax: PARAPRVRVAVAQ
CERTIFICATE of ANALYSISE and TESTS Cert. Nos: | 18532
290cts?
Part No
HOT ROLLED ROUNDS 4130 Fcs Wgt
5.6250 X 177 21, 406
KREHER CERTS WITH SHIPMENT
HOLD FOR CUSTOMER RELEARSE
E™ " #0Q92962
M. . 5 TONS LIFTS
MOLY SURCHARGE
SCRAP SURCHARGE
Heat Nuasber Tag No Pes Wgt
143654 HeSe219 8, 421
1430231 H23623% 3,197
143031 H256242 3,309
143031 He%56243 2, 131
143031 HE2B6244 3, 307
Heat b her ##% Chenical Analysis ##&
‘m C={, 30) Mn=(.47) P=(.022) S5=(.816) 8i=(.29) Cr={.86) Mo=¢(. 17}

Al={. @28) Cu=(.17) 8n=(.0051) V={B2> Ti=<(. 01@) W=(. @82 Gr=(9}
#%% Jominy Tests #e&

i= 2= 3= 4= Wt &= 7= 8=

9= i@= 12= 14= 16= 18= 2Q@= 24=
8= 32= .

143654 C=(.31) Mn=(.53) P={. Q27) S=(.013) Si={(.2"N Ni=({. 17} Cr=1.89
Mo=<(. 17} AI=(, @34} Cu=(.&4) 5Sn=«,0079) V={(.02) Ti=¢. A1 Gr={10
% Jominy Tests *#s :

1= e= 3= 4= 3= 6= 7= 8=

= 10= 12= 14= 16= 18= 20= oY=
za= 2e=

W Nereby certify that the contents of
t s q;jo"t Yezcorrect and accurate,

\sCv— e&&‘v




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-Xb5B DIE NO. 585

SPECIFICATIONS: ASTM CLASS AD (521-76(92) OR J (668-93)

SPECIMEN SIZE: 0.505 INCHES DIAMETER
SPECIMEN AREA: 0.2 SQUARE INCHES
ELONGATION: 22 %

REDUCTION OF AREA: 57 %

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 Cj‘b%"m%%—.
U

APPROVED BY: JAMES E. FRYAR _j;::%?ﬂnﬂtf?§f::irtfw»qa
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SHERRY LABORATORIES

682 38th Street Pax 918-627-3062
Tulsa, & 74145.3241 iNDIANA LOQUIBIANA Hm?&:mﬁ" 200-334-8378

Telephone 91B-664-7767

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 AP 2C
Material: 4140

Heat No: 21838

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015.

Specimen removed from 4/6 radius.

Jest Report (ASTME 8-96) RT, Longitudinal Tensile

Parameter Resutt
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 E18-94
Hardness Scale: ROCKWELL “C"
Acceptance Criteria: N.A.

Actual Coupon Hardness:  33.0, 32.5, 33.0

Approved By: /Q¢ : D-/A' \
Aurefio Zubillaga, Supanisor
Metallurgical/Mechanical Testing

Thisdocumentshaumtbomproducosl,excepthtuﬂ.udﬂmﬂﬂuwmtenappmvdolsmryubonwouﬂm. AZLA Coentification # 785.01 & 785-
02. The recording of faise, ﬁctitjous.orfraudulantmtementsoranmaonwsdbcumaru‘maybupunhhlbh offense under federa) and siste law.
. Pagetol2 :
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o8 38th § SHERRY LABORATORIES .
X 324 L ax 918.627-3062
T K 74145-3241 INDIANA LOYISIANA wlKLAnOMA 218.627.3062

Telepnone 918-664-7767

L.ABORATORY REPORT
Attn: Steve Kendrick Report No: 1998060276~ 2
The Croshy Group, Inc. : ‘ Date Received: 06/16/98
P.O. Box 3128 ' Date Reported: 06/19/98 :
Tuilsa OK, 74101
P.O. No: M9803922 i

Sample Description: 5§.00 Barstock APl 2C
Material: 4140

Heat No: 213838

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015.

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 Jmpact Values (Ft-Lbs.): 42, 42, 43
Lateral Expansion{Mils}): 17,15, 16
Shear(%): 40, 40, 40

Approved By:__&Y - e
Aurdlio Zubillaga, SupesiSor
Metallurgical/Mechanical Testing

This document shall not ba reproduced, except in full, without the written approval of Shery Laboratories/Oldahoma. A2LA Caertification # 785.01 & 765-
02. The recording of faise, fictitious, or fraydulent statements or entries on this document may be a punishable offenss under federal and sinte law.
Page2 ol 2
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Page Q1 of 02
CERTIFICATE OF TEST

Certification Date
13~-FEB~ {1998

€
el
<

CL  .MER ORDER NUMBER Invaoice Number

MPBOOF74 7311 EAST PINE STREET 8365709
TULSA OK 74115
CUSTOMER PART NUMBER :

2008049
SODTO: MoK ISSICK PRODUCTS CO SHPTO:  MCKISSICK PRODUCTS CO
P O BOX 3128 2801 DAWSON RD  GATE S
TULSA OK 741013128 TULSA OK 74110

Description: PRESSURE VESSEL QUALITY FLATE NORMAL IZED ASTM ASl6 GR 70
sn FC 1 PC 48" X 99% CUT 1 PC &"S& FOR CHY Line Total: 6878.9 LB
HEAT: U868 ITEM: S035123

Specifications:
aASTM AS1&6 GBR 70 F0 ASME SAS16 GR 70 89 ASTM AS1S GR 70 82
ASME SAS1S GR 70

C MN F S cy SI NI CR
Q.24 0.95 O.02 Q.01 0.23 0.2 0.2 0.1é6
M v CB

0.048 0.004 0.002

i S e et et S

RCFT: R66578
MILL : LUKENS STEEL COMPANY COUMTRY OF ORIBGIN : USA

it S s oy et S et s

R - —_ e e e e e et e e A i e e e i = |

MECHANICAL PROPERTIES

YLD STR ULT TEN %ELONG %RED HARDNESS

— ———— e —— —

DESCRIFPTION FSI FSI IN ¢2 IN IN AREA
454H00.0 B80300.0 27.0
GRAIN SIFE :7 — 8
TRUNNION P/N 8009762
PIC-XHBC
p
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 information on the certificate. All test results our possessian. JENNIFER WERMIMONT

remain on file subject to examination.

We hereby certify that the material covered by this report will meet the applicable requircments
_described herein, including any specification forming a part of the description.

The willful recording of false, fictitious, or fraudulent statements.in connection with test resuits

may be punishable as a felony under federal statutes. - MANAGER, QUALITY ASSURANCE

FMEWT
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CERTIFICATE OF TEST )
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CL  OMER ORDER NUMBER
MPBOOF 74

TULSA OK 74115
CUSTOMER PART NUMBER

2008049

7311 EAST PINE STREET

Fage 02 of 02

Certification Date
13-FEB-1998

Invoice Number
83465909

SOLWD TO: SHIP TO:

MCKISSICK PRODUCTS CO

P Q BOX 3128
TULSA OK 741013128

MCKISSICK PRODUCTS CO

2801 DAWSOM RD
TULSA OK 74110

BATE S

Description: FRESSURE VESSEL QUALITY PLATE

NORMALIZED ASTM AS16 GR 70

s FC 1 PC 48" X 99" CUT 1 PC &"S& FOR CHY Line Total: 6878.9 LB
HEAT: U268 ITEM: 3505123

THERMAL TREATMENT:

NORMAL IZED

COMMENTS

IMFACT TEST:
METHOD OF TEST:
SPECIMEN TYPE:

ASTM A370/ASTHM E23

TYPE A (CHARPY V)

S. SIMEN LOCATION: LONGITUDINAL 1/4%

NOTCH ORIENTATION: PERPENDICULAR TO SURFACE
SFECIMEN SIZE: 1¢ X 1¢ MM

TEST TEMPERATURE: -25 DEG F
IMPACT VALUES (FT-LBS): @27, 30, 24
L ATERAL. EXPANSION (MILS): 24, 26, €1

FERCENT SHEAR: 20, 20, 15

‘s . above data were transcribed from the manufacturer's Certificate of Test after verifi cation for
completeness and specification requlrcmenls of the information on the certificate. All test results

remain on file subject to examination.

We hereby certify that the material covered' ¥ lhns report will meet the applicable requirements, .

described herein, including any speci

The willful recording of false, fictitious
may be punishable as a felony under {ederal statutes,

forming a part of the description. -

audulent statements in connection with’ test'resy &5 A

while in

RNIMONT

Material did not come in contact with mercu

‘our possession. JENMNIFER

MANAGER, QUALITY ASSURANCE




CERTIFICATE OF MATERIAL TEST REPORTS

O O Castle Metals ° (] Bl HYALQY,STEEL €O

AM, CASTLE &CO

CASTLE METALS CERTIFIES THAT THE
FOLLOWING INFORMATION 13 TAKEN
FROM CHEMICAL AND METALLURGICAL
TEST REPORTS FURNISHED TO US BY
CUR SUPPLIER ANO WHICH ARE CN FILE
IN QUR QFFICE.

MC KISSICK PRODUCTS CO
2837 OAWSON ROAD

PO BOX 3128

TULSA 0K 74101-3128 USA

WE CEATIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY OR RADIOACTIVE MATERIAL USED
IN THE MELTING OR PROCESSING OF STEEL

SOLD BY QUR COMPANY.

MANUFAGTUREH (Mlu.] CUST. ORDER NO.

REPUBLIC ENGINEERED STEELS |M-9802774

CRDER NO.

185549

LINE NO.| SHIP OTY.

?14.0

- DESCRIPTICN
13-3/4 RD AB420 HR 18/24 PART NO. 92740

* * * * CHEMICAL ELEMENTS - * Kk
{ C MN - P 8 81 NI CR MO AL
: 19 .83 008 . 029 .23 .43 e 16 025
: CU v
: .18 . 003
P& % * * MECHANICAL PROPERTIES * kK
3Hr ‘NS BHN 158/ 158, GRAIN = FINE, GRAIN 7/ 7, R.R. 11.8
iCh.¢ = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y
4+ JOMINY
S | 2 3 4 9 & 7 8 12
. 44 44 39 32 28 29 23 22 20
Lk * % % INDUSTRY SPECIFICATIONS * kK

‘A, 1.8.1,-8640, ASTM-AR9-93A, ASTM-A322-91, UNS#-GB6200, VACUUM DEGASSED
"RD-43005 3-1998 REPUBLIC '

CENTER PIN P/N 8009761
PIC-XDCV

C:’ AM. CASTLE&C ij :
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SHERRY LABSORATORILES

#2715 East 18th Street
1. OK 74143-324| INDIANA LOUISIANA

. .cphone 918-664-71767

To: The Crosby Group, Inc.
P.O. Box 3128
Tulsa OK, 74101

Attn: Steve Kendrick

Sample Description: 3% Bar, AP| 2C
Material: 8620

Heat No: 8990870

PIC Code: XDCV

WO#: 196179 - P/N. 2008553,
Specimen removed from 4/5 radius. -

est Report {ASTM E 8-96

Fax 918-627-3062
P by e 800-124-8378

Report No:  1998050151- 1
Date Received: 05/11/98
Date Reported: 05/12/98

P.O.No: M3303133

Longitudinal Tensile

Parameter Result

Diameter, in. 499

Tensile Strength, psi 100,000

Yield Strength, psi 68,500

by 0.2% offset

Elongation in 4D, % 20

Reduction of Area, % 49

Hardness Test

Testing Specification: ASTM E18-94
Hardness Scale: ROCKWELL "B"
Acceptance Criteria: N.A,
Actual Coupon Hardness:  91.0, 93.0, 82.0

Approved By: =7 ,}/A R

Aurelio Zubillaga, Supervisdr

Metallurgical/Mecha

nical Testing

This document shall not ba reproduced, except in full, without the written approval of Sherry Laboratories/Cldahoma. AZLA Certification # 785.01 & 785-
02. The recording of faise, fictitious, or fraudulent statements or entries on this document may be a punishable offense under federal and state law.

Page t of 2
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SHERRY LABORATORIES

ﬁ.h. J:J’s‘lul“ss?;;l INDIANA LOUISIANA QKLAHOMA . F“m%l:gg
Telephone 918-664-7767 Mol Trsag e, B '
To: The Crosby Group, Inc, Report No: 1998050151-1
P.0. Box 3128 Date Received: 05/11/98
Tulsa OK, 74101 Date Reported: 05/12/98
Attn: Steve Kendrick P.0.No: M9803133

Sample Description: 3%" Bar, AP 2C
Material: 8620

Heat No: 8990870

PIC Code: XDCV

WO#: 196179 - P/N: 2008553.
Specimen removed from 4/5 radius,

Im (2] apo

Style 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

Impact Values (Ft-Lbs): 29, 29, 27
Lateral Expansion{(Mils): 8,9,5
Shear(%): 15, 15, 15

Approved By: }27 - ’—D'J/Z. 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 Caeitification #785.01 8785
02. The recording of falsa, fictitious, or fraudulent stataments or entries on this document may be a punishable offense under federal and state law.
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STEEL OPERATIONS CERTIFICATE OF TEST TIMKEN

1836 DUSBER AVE. S.W. CANTON, OHIO 44708 mmmumnbm

. l

o

OCTOBER 21, 1997

SOLD TO: MARMON/KEYSTONE CORPORATION
4901 STILWELL ST .
KANSAS CITY i 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-AS513-34

TTIMKEN ORDER 39742 RELEASE 1 CUSTOMER ORDER 30-19796 40D COMBO
SIZE OD 4.500" WALL 1.250"

CHEMICAL ANALYSIS PIECE cv
HEAT ¢ MN P s 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 k]
;° 'AT NO. P.5.I. Br.S.1. IN ¥ RED TEMP C SPECIMEN
. 454 51,092 85,086 2.0 26.6 58B.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 METHODS PRESCRIBED IN THE GOVERNING
SPECIFICATIONS, AND THE RESULTS,OF SUCH INSPECTIONS AND TESTS
CONFORM WITH THE APPLICABLE REQUIREMENTS.

APPROVED BY: JACOBY BY
NOTARY PBUBLIC

TH. TIMKEN COMPANY , s06-0457.0008

ey T )
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i ) INSPECTION CERTIFICATE N. 97/04886|
aII“Ine (UNI EN 10204 3.1.B) Page 1
PLANT:
ARCORE

JST TR'S ORDER D1175 - tubular steel 1247H . SIDERCA CORPORATION
JSTL..ER'S REFER. TSI/1247H

{LL ORDER / ITEM 3901139/006 4511 BRITTMOORE RD.
XP REFERENCE c/6177¢C HQOUST10ON SH80 30 HOUSTON TX 77041
SA
BL 12
RODUCT 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

IMENSIONS: Lg. From Ig. To O.D. mm O.D.Inch W.f? mm W.T.Inch

5200 12000 165,100 6,500 31,750 1,250
HIPPING NOTE : BE1250244 DATE 19/03/1997
UJANTITY : Nr 6 Mt 42,26 Kg 4476 Ft 138' 8" Lbs 9867.,8
'EST 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 ): requir min 40 . result 52,0
TENSILE STRENGTH (KSI ): requir min 70 result 80,0
ELONGATION : CALIBRATED ON 2" 50,0 mm
(%): requir.min 19,5 result 33,0
REDUCTION ($): requir min result 60,0
HARDNESS HB requ. max 187,0 result from 164,0 to 166,0
TECNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:
FLATTENING TEST s+ TEST PERFORMED AT ONE END OF 1 PIPE OF THE LOT
HEA N. 970942
HEAT ANALYSIS %
c 0,260 Mn 0,76 s¥ 0,25 P 0,011 s 0,004 Cu 0,16
Ni 0,11 Cr 0,13 Mo 0,04 Nb 0,005 \'4 0,005
PRODUCT ANALYSIS % TEST N. 00001
C 0,260 Mn 0,75 si 0,29 P 0,011 s 0,001 Cu 0,15
Ni 0,11 cr 0,12 Mo 0,04 Nb 0,005 v 0,005

1, EAK-TIGHTNESS TEST PERFORMED WITH SATISFACTORY RESULTS BY:
NON DESTRUCTIVE TEST

VISUAL AND DIMENSIONAL CONTROL OF THE TUBES HAS BEEN CARRIED ouUT 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 AS519/93 AND ASTM / ASME

SHEAVE P/N 2004369
PIC-HUB-WFHI

ATE DALMINE S.p.A CHIEF OF

 INSPECTION DPT |
01/04/1997 ‘ Marco BRAMBILLA ]o\l"\,f)-,

Cea22% Follows




INSPECTION CERTIFICALL AN e SF 75 WU

|
Dalmll‘le (UNI EN 10204 3.1.B) Page 1

PLANT:
ARCORE

UST~MER'S ORDER D1476 - tubular steel 28497 SIDERCA CORPORATION
Us. {ER'S REFER. TSI/2849 - 123

\ILL ORDER / ITEM 3901371/00h RELOS SHBO”I BRITTMOORE RD.
'XP REFERENCE c/61923 0 HOUSTON TX 77041

gL 80F usA

'RODUCT SEAMLESS HOT FINISHED CARBON STEEL MECHANICAL TUBING ACC. TO ASTM
S 618 GR 1026, ASTM A 106 B, ASME SA 106 B, C PHISICALS, AS
ROLLED, OILED, PLAIN ENDS, SQUARE CUT

JTMENSIONS: 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
JUANTITY : Nr 6 Mt 46,27 Kg 4832 Pt 151'10" Lbs 10652,7
TEST N. 00001 HEAT N. 972534
====ﬁ======ﬂ=====ﬂ
TENSION TEST + 20,0°C
TEST SPEC. t LONGITUDINAL DIAM. 12,5 SECTION 122,7 mm2]
YIELD POINT 0,2% (KSI }: requir min 40 result 51,0
TENSILE STRENGTH (KSI ): reqguir 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 regu. max 18B7,0 result from 170,0 to 172,90
TECNOLOGICAL TESTS PERFORMED WITH SATISFACTORY RESULTS:
FLATTENING TEST : TEST PERFORMED AT ONE END OF 1 PIPE OF THE LOT

HEA™  N. 972534

EE—H FET -k

HEAT ANALYSIS %
C c,260 Mn 0,72 si 0,22 P 0,010 S 0,006 cu 0,12

Ni 0,06 Cr 0,13 Mo 0,01 Nb 0,005 v 0,005

PRCDUCT ANALYSIS % TEST N. 00001
C 0,260 Mn 0,72 si 0,21 P 0,010 s 0,002 Cu 0,11
Ni 0,06 cr 0,12 Mo 0,01 Nb 0,005 v 0,005

r,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

REMARKS 3

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-WFGL
" ATE DALMINE S.p.A CHIEF OF A

L ' INSPECTION DPT th
18/04/1997 _ Marco BRAMBILLA \ 1,}1

Cad225 ) Follows




CERTIFICATE OF TEST - i o

CUSTOMER CRDER NUMBER . Irnvoiecs Number
MPTOI0T 7311 EAST FINE STREET TZE30403
TULSA 0K 74113
CUSTOMER PART NUMBER

51411

SOLO TO: MCKISSICK FRODUCTS O SHIP TO MCKISSICK FRODUCTS OO
F O BOX 3128 801 DAWSON RD  BATE 1
TULSA 0K 741017128 TULSA 0K 74110

Description: CARBAN HFS 1024 MECH ASL1S .
4,300 0D X 1 1/41ID £ 20 R/L Quantity: 22.73 FT

HEATY NIE7L ITEM: 117444 '

Specifications

ASTHM ASBLY? 94

o PN E = o1 CR I M
CLR7 .85 0.008 0.0T} G2 o.1 0.28 004
cu

St

RCFT: R 343514

MILL 1 TIMEKEN COMF&NY COUNTRY OF ORIGIM 1 USA
"‘Z
{0
- S
S~ 9 HEAVE P/N 2004369
PIC-HUB-WFrEH
The ~hove data were transcribed from the manufacturer's Certificate 'of Test after verification for Material did not come in conlact with mercury while in
car izness and specification requirements of the information on the certificate. All test results our possession.
remu.u 0N {ile subject lo cxamination. JERMIFER WERINIMONT

We hereby certify that the material covered by this report will meet the applicable requirements
duscribed hercin, including any specification ferming a part of the description.

- The willlul recording of false, fictitious, or fraudulent statements ll‘l connection with test results
may be punishable as a felony under federal statutes. : . MANAGER, QUALITY ASSURANCE

EMIMNLT




D re14-02 Gulf States Steel, INC. cosen w seon ]
ASS QRO LN <. MUACHASE ORADEA DATE ACCOUNT HUMBER PALE e} ‘NYGICE RUMBER
5T NUMBER 1Tgra . WFQ
6 49359 o1 74z 03 11 97 CERTIFICATE 76200003 y 742-67226
FURCHASE CRADEA N SHIPPEC FACH GATE SRIFFED AOUTEIVEMCLE DENYFIEm G
| 79815 ALA CITY OF TESTS |45 20 o7 DEATON INC '
(. (EBY CEATIFY THAT THE MATERIAL LISTED MEREIN F. BEARDEM, JR.
Ggggc;_?{&uﬁcéssm;g g:;s ue};n:‘%%% gpgscmaa;o mlnfe vahgnanEp% é“é’é’é‘?ﬁ%i%é&‘é’ AL%SEEE"S gcﬂ ; ?‘E CHNOLOGCY AND
TO THE SpecCiT RS WeH! 'ON AND TESTING HAS BEEN APPROVED FOR CONFORMANCE QUALITY - PLATL PRODUCTS
LUSred M Lk AR CWQLD MO Yta Bk TTHE MRS NOCATEDY
S
. ¢ UNI_ - STEEL INWC UKD - STEEL INC
] P 4 BOX 3528 DECOIL WARIHOUSE
I ENID 0K 73702 4901 HAROLD STOGGINS BRIVE
HUSKOGEE 0K 74402
MATERIAL DESCRIFTION
— PLATE CARBON SAE-1015 MOD KILLED PHYSICAL PROPERTLES INFO OHLY OIN $0049PAR 3.18 QUANTITY SHIPPED
NELTED & HFG IN US4
CUST ID: 1 |
—  .6230 K 96.0000 SHEARED EDGE X 232.0000 IN MILL TEST REPORTS FURNISHED 34304
Hi 7454197 g PCS F

BY UNI-STEEL, INC,

DATE _8-25-91

customer NMekusaick |

€H C 31/38 BN 60/90 P 040NK S Q50MX-SI 13/30 AL RPT
HR YLD RPT TEN RPT LELOHE MIR 8 IN 1

TI 3 TR CA SIGHED COPIES REQUIRED CUSTOMER P.0. # (N -910 B5E=
oTAL & . o CUSTOMER PART # -
T0TAL U7 4,304% S 8 /]
2 HEAT # 1454 |9 Tpes D
- HEAT # PCS___.
SHEAVE P/N 2004369
PIC-WEB-WECV 4
| wi5ks [ [ ¢ | wa P s si Cu | Wi er | mo [ o v Al N B Ca Ti CE
m'?&ﬁ‘il?? 37087 . 008).016].236 .U0%
i
HEAT TEST OR PIECE [ YIELD | TEMS % ELON : ESTS
NUMBER | (CENTITY NO. | K& I St | S [T Toms | e oot RN B L —
7454197 | R213901 |53.0 |86.0 22 ARl 61 . |
J 7454197 | R213902 |54 0 | 86.0 73 AR| 62 ; ;
5 i
: |
) !
i
HEAT ' ] z ‘ s E ‘
NUMBER | IDENTITY ner || size [ om | TEMP : L A— A [ G LT o
4 | . i
i
; f ’
B g I
i ' ' ! -~
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m P.0. BOX 3128 TULSA, OK. 74101 thenrnSb!grnu
Il'll:

APPLIED HYDRAULIC SYSTEMS, INC.

TELEPHONE 918/834-4611
BOX 10155, STA 1 TELEX 262569 CRSBY UR
HOUMA, LA 70363 FAX 918/834-9447

CERTIFICATE OF NONDESTRUCTIVE TESTING

e 3fc 2 ke 3k e 4 o a4 o ok ke ok e st ok o sk 3k b o ok ofe okl dfe sk ok sk she ofe s o sk ke o e ole sl e sk o e ke s o ofe s o e e d sk e e ok e ok sk ok s ok e e ok e ok oke e ok 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:
IS MAGNETIC PARTICLE INSPECTION PER ASTM E-709.
Y+ _ WETMETHOD 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-XFEZ

WE CERTIFY THAT THE INDICATED INSPECTIONS WERE PERFORMED ON THE

DESCRIBED MATERIAL.,

DATE: 09-22-98 BY: Q} B Q%Q}«SK—

DION DOUT, LEVEL II

nroducts of uncompromising quaility . . .
‘QSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Piants and facifitios in: Jacksonville, Arkansas - Los Angeles, California - Atlanta, Georgia - Chicago, lliinais - Tulsa, Qklahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Texas - Seattle, Washington - Toranto (Brampton), Ontario - Barnsley, England - Mecheten (Putte), Belgium - Cergy St. Christophe, France

*y
PART OF THE '( FKi GROUP OF COMPANIES




L

SHERRY LABORATORIES

68 t 38th Street
Tuls.. K 74145-3241
Telephone $18-664-7767

INDIANA

To: The Crosby Group, Inc.
P.O.Box 3128
Tulsa OK, 74101

Attn; Steve Kendrick:

LOUISIANA

Fax 918-627-3062

OKLAHDMA 800-324-8378

Motiah Testing Strvices, Ine,

Report No:  1998040428- 2
Date Received: 04/24/98
Date Reported: 04/30/98

P.O. No: M9302840

Sample Description: Hook 319-A 60 ton APl 2C, PIC Code: X5B

WO#: 195677 - P/N: 2008042.
Specimen removed from 4/5 radius.

Hardness Test

Testing Specification:
Hardness Scale:
Acceptance Criteria:
Actual Coupon Hardness:

ASTM E18-94
ROCKWELL “C"
N.A,

31.0, 31.0, 32.0

impact Test Report

Style and Model of Machine:
Available Impact Energy:
Impact Velocity:

Method of Test:

Specimen Type:

Specimen Location:

Notch Orientation:

Specimen Size:

Tinius Olsen, 74

264 Ft-Lbs.

17 Ft/Sec.
SA-370/ASTM-E23
Charpy “V* Notch
ASTM-A370 Longitudinal
ASTM-A370

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
Metallurgical Services

. This document shall not be reproduced, except In full, without the written approval of Shemy Laboratories/Oldahoma. A2LA Certification # 785.01 & 785.
02. The recording of false, fictitious, or fraudulent statements or entries on this document may be & punishable offense under federal and slate law,

Page 1 of 1
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CERTIFICATE OF TEST

Certification Date

8-JUL-1998
CUSTOMER ORDER NUMBER Invoice Number
M-9804274-3 3116 E. 31ST STREET NORTH T355736
TULSA OK 74110 S
CUSTOMER PART NUMBER Ship# T216232 ., :
92884
soLDTo: MCKISSICK PRODUCTS CO SHIP TO: MCKISSICK PRODUCTS CO .
P O BOX 3128 2801 DAWSON RD  GATE 5
TULSA OK 741013128 TULSA OK 74110

Description: 4142 HR HT A434BD (>4} RD

5 RD X 20' R/L Line Total: 2740 LB
HEAT: 21838 ITEM: 506574

Specificationa:

ASTM A434 CL BD ASTM A304 96 ASTM A322 96

_-....-._.._-__—a.—_-.-_...—_--———————m-—____..--—.._-._..-—.._..a-——_.—_-———-.——--——-q-.-————..__..._

---—--..--.——_...___..-_--—____-——---.——--———.——-..—__....———......___..__...—-—_-.__.-—_—_-...---—-—-_

C SI MN S8 P CR NI Ccu

.42 0.29 0.92 0.02 0.012 0.99 0.08 0.14
y MO v

0.033 0.21 0.003

...----__..——...-..._..___.-—--...-—-—---_-.-------..-_-.-..-_--..-..—___._—a.-_—-.--.-—--__...—__-—_-.__....

RCPT: R801939 '
MILL : MAGELLAN/FLAME METALLURGICAL COUNTRY OF ORIGIN : FOREIGN ?

_...----___..___...__-...__.-—---—--—_--.--.—-—_-—_....._-—..--u--—_-._—_.-___..-_...—_---—---u-——‘—-.

..—_----—-_-.--—_..-—-__.-_.._.—--------qq-—---.—.——_._—_--.----_-..._.-—_-.——_.—__....---------—._-_

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 20150135
PIC - XDDJ

The sbove de ed £ ) Matenal did rat come in contact with mercury while in
e data were transcri varn the manufacturer's Certificate of Test after verification our possession.

for completeness and gpecification requirements of the inforrnation on the certificate. All test KAREN NEWCOMB

results resmin on file subject to examination. ,\\

We hereby certify that the materiul covered by this report will meet the applicable requirements
described herein, including any specification forming a part of the description.

The willful recording of falae, fictitious, or fraudulont statements in connoction with test resulu ASSU
may be punishable a3 a felony under federn! statutes, MANAGER, QU WCE
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tent: Dout, Clon

N: ‘5.78-8817

8; -£/06/85

nder: M Phone:

Address: 4103 W Plpsetemn Ovive

Concentra Medlcai Centers

1541 Narm Sheraen Moed Tuag, OK Te119

Prone;  (918) 638-3408

Fax: (910) K12-8410

Vision Examination Record

Employer: McKissick Products

Address: PO Box }128

SKIATOOK, OK 74070
(918) 390-1044

Tuisa, OK 74101

Auth, by:

Contact: Shirey Stone

Role:
Phone:
Fax:

(918) 8344811

3ervice Data: 04/27/98

Ext

IEDICAL HISTORY (Historla Medica)

Have you ever had any disease or injury to your eyes?
enfermedad o leslon en sus ojos?

Has any member of your immediste family suffered from sye disease (giaucoma,
Ninqin miembro de su familla sufre de una enfermedad de los ojos? (glaucoma,

Alguna vez ha tenido una

If yas, please explain:

Ya

Yes, please axpiain;
51 contestd afirmativaments, axplique:
vision loss, tumors, cataracts, etc?)

perdida de vision, tumores, cataratas, etc?)

e () |

Sl contestd afiemativaments, explique:

Namae of physician snd date of last sye examination:
Nombre dei doctor y fecha de la ultima examinacion de vista::

Have you sver had disaase of, or injury to: (Ha tenido o padecido alguna

razr an.

Back/Spine Yoo Y Back Pain YesC o) Nervous Breakdown Yes Q{.)
(Espakis-Espinazo) (Dolor de aspalda) (Ataque nervioso)
Head Yes B0 Rheumatism v‘@ Excessive trinking Yes m
(Cabeza) (Reumatismo) Q (Tomar exceso)
Bonas Yes Dtabetes Yes\ N Drug Habits Yes
{Huesos) (Diabetes) (Habito de drogas) m
Joints . Yu@ Seizures Yes @ Cancer Yes \No
(Articulaciones {Ataque repentino) {Cancer)
Heart Yes Dizziness Yas \ Nd Varicose Veins Yes Q
{Corazdn) {Desvanecimiento) {Venas varicosas)
ulo _ Yes \ No Asthma Yes \ No Yes { No
L mones) (Asma) (Encefalits) <
Hdneys ves S T8 Yos m Stomach Ulcer Yes\ No
{Rlcnes) (Tuberculosls) {Utcaras)
Intestines Yeos QNo ) High Blood Preasurs Yas { No incurable Disease Yes 0
{Intestinos) {Presion alta) - {Enfarmedad incurable)
Do you smoke? Yeos \_No)\ if yes, packs per day:

Fuma Usted? Si

Do you take medication regularly? Yas
Esta tomando alguna medicina regularmente?  Si

VISUAL ACCUITY

Si asl es, cuantos paquetes por dia’:

C@f yes, pleasa list
o Siasi es, describa'por tavor.

Uncorrected Corrocted
Right Left Right Left
Distance: o o
Near: /2y D0
FUNDUS EXAM RIGHT LEFT
Opacities:
Disc: Margins:
Coior: AN L
Cup Depth: AN o N
VIA:

Foveal Reflex:

Retinal Pathology:

2 DL -2
= Physician’s S@fiafure

M dmlmem Mabm-

AvMaRiQ?




B Baker Electronic Services, Inc.

P.0O. Box 742228
Houston, Texas 77274-2228
(713) 7747132

MAGNETIC PARTICLE UNIT CERTIFICATION

‘ . - CALIBRATION
msmum.m‘gﬁcﬁe. [y g_ 7 v : - 57
MANUFACTURER: M&ﬁx -EXPIRATION
< 0. T§IAZ DATE: ) pct 7S

The abaove jnstrument has been checked for correct current
output and ammetscs cilibration and has been gound to be within

= reading indicated by the meter..-

: erator Unit is certified and
capable of producing current consistent wit

: h the requirements
in Table I of ASTX £109-63 and Table II ASTM E709-81.

A graph showing the Magnetic Particle Meter

or Digital Read Out
and Shunt Meter nit reading

has been posted on the above unit.

Baker Electronic.Services, Inc.

Albert o/ Baker

y

AMP and Time Meter Model ATS-—-203
SAN 2929233

-

The above instrument was restad at Test Systems Intermational, Inc-
Sante Fe Springs: California and calibration test covered all
ranges provided by the instrument. Instrumentation used in
calibration have calibration accuracy traceable to the

National Institute of Standards and Technology (NBS) either
directly or indirectly in an unproken chain.




CALIBRATION CERTIFICATION # 950424431
CALIBRATION DATE: 24 ArR 98 | |CALIBRATION DUE: 23 APR 99

® TEST SYSTEMS INTERNATIONAL INC.

27963 CAROT ROAL, LAGUNA NIGUEL CALIFORNIA 92677 U.S.A.
{714)582-3163 1 (R00) 835-1954 FAX (7 14) 582.3164
CUSTOMT:R_ BAKER ELECTRONIC SERVICE
5918 GRAPE ST.

INSTRUMENT AMMETER STANDARD

 ADDRESS MANUFACTURE TEST SYSTEMS INT'L,
CITY HOUSTON , MODEL NUMBER_*T5-20B )
STATE TX zir__"7%7%  sERiaLNo, 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 fo]lowmg test equipment.

INSTRUMENT MANUFACTURE | MODEL | SERIAL CALIBRATION CONTROL
' NUMBER | NUMBER | DATE DUE ACCURACY
DC .03%
DVM TRMS Meter Fluke 45 5455027 |4-15-98 | 4-15-99 AC .2%
Meter Shunt Empro 2500-50 1861 7-22-971 7-22-98 0.25%
DVM TRMS Meter | Beckman Tech360 | 11210011 |3-30-98) 3-30-99 DC.1%
N Instrument: AC 6%
- M AVG Mcter Beckman Tech 350 001 DC.1%
3 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

{ AS RECETVED]

10012-1 AND ANSINCSL Z540-1
LTEST CONDITIONS] Temperature_ 2377,

/ In Conformance

TEST RESULTS)

Humidity_ /2.5

Out of Conformance

Line Voltage /U/)}

Perforned By: D’M

REI'ERENCIES CURRENT METER AMPERES X 1000 DURATION METER
INPUT AVG TRMS , SECONDS
AMPERES IWDC | AC_ |HWDC || FWDCI AC [ AWDCl PEAK REF.
- — ‘TER
o) SOV SO0 | ST S Sev | s INPUT | ME
P : ¢ e : s by e ¢ i 2.¢1€ Al
J ST ST i T | ).cy JeCT J. i dTy l.elu
- " 0{ !
/3o ESew |1.SEV |fsei Wlsev |jsvr | Lo /.03 0.6 /
2O S sl | sier |sev e | oo —
[¢ccem [/eeg (iet jgie3 Brem feoeew oo g 2
| 97e liser yyey iSed |isier |istev iS, L i

Approved By: GML./MMD gL




OVERHAUL BALL CERTIFICATES




®

M' P.O. BOX 3128 TULSA, OK. 74101 thl!nl'nSI.ggrn"
Illl:

ﬁﬁﬁﬁﬁ "'-."-"'"*--‘- TELEPHONE 918/834-4611
" TELEX 262569 CRSBY UR
. FAX 918/834-9447
" JNWI
.....
ISO 9001 REQISTEHED FIRM

APPLIED HYDRAULIC
SYSTEMS, INC.

SERIAL NO:
98-169-27

CROSBY PART NO: 8014742
CROSBY CG NO: 932288
CUSTOMER PO#: 38140

JOB #: 059801-100298
JOB #: 059802-100298
JOB #: 059803-100298

DESCRIPTION:

MB10T285E 10 TON UBS00
API2C OVERHAUL BALL (365#)

'uets of uncompromising quality . . .

OSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants ahd facifities in; Jacksonville, Arkansas - Los Angeles, California - Atlanta, Georgia - Chicago, Ilingls - Tulsa, Oklahoma - Harrisburg, Pennsylvania
Daltas, Texas - Longview, Texas - Seattle, Washington - Toronto (Bramplon), Ontario - Barnsiey, England - Mechelen (Putte), Belgium - Cergy St. Christopha, France

£
PART OF THE K FKI GROUP OF COMPANIES




®

MeKISSACK - coxoize Tus, ok eton the nrnSbggrnu
IIII:

TELEPHONE 918/834-4611
TELEX 262569 CASBY UR
FAX 918/834-9447

INDEX

d ORDER
L CERTIFICATE OF CONFORMANCE

° MATERIAL CERTIFICATION

products of uncompromising quality . .
JSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swagmg Systems

Piants andl facilities in: Jacksonville, Arkansas - Los Angetes, California - Atlanta, ‘Georgia - Chicago, !Ilinois - Tulsa, Oldahoma - Harrisburg, Pennsylvania
Dallas, Texas - Longview, Taxas - Seattls, Washington - Toronto (Brampton), Ontario - Bamsley, England - Mechelen (Putte), Beigium - Cergy St. Christophe, France

¥y
pART OF THE € £k GROUP OF COMPANIES




Regular Order |||tLLLLunted

Order
Customer No. 2980 Order Number 932288

APPLTED HYDRAULIC SYSTEMS,INC

BOX 10155,STA 1

HOUMA

4 % Entered By DOUG

7/23/98
Last maintained by MEB 7/17/98

APPLIED HYDRAULIC SYSTEMS,INC

204 INDUSTRIAL AVE C

HOUMA

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
_# oOrdered Allocat. Prod. # WH U Sts Ctlg and Description Sell Price
4 3 0 8014742 MK ENT UBS00 UTILITY OHB1LO0T 285#
J'O6 # 05980 - 100298 SE YELLOW
05 9802 - /00R95
HB YELLOW
059 03 - 1009
LA YELLOW
CH AM FRT
LV SAIA
MK SAIA
AT SAIA +

Records to Roll (1-24): 8 Total Weight

Fl=End

Fi=Fold

F6=New Inquiry

8295.00 Order Total:

F24=More keys




APPLIED HYDRAULIC SYSTEMS, INC,
BOX 10155, STA 1
HOUMA, LA 70363

" Certificate Form No.

932288

38140

Customer Purchase Order No. _______93.2288_'
Crosby Group Order No.

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

(nH {2} (3} ) 4 (&)
Distinguishing number or Description Number Date Working Load
mark (if any) of gear Limit

SERIAL NO | MB10T285E 10 TON 1 10-09-98 20,000LBS
98-169-27 UB500 '
API 2C OVERHAUL BALL
(365#)
ART NO JOB# 059801-100298
8014742 JOB# (59802-100298

JOB# 059803-100298

. The Crosby Group / McKissick Products
(7) Name and address of makers or suppliers \
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 ot firm

Quality Assurance Clerk

We hereby certify that the above described material was manufactured and processed in 2 manner compatible to meeting
the specified load ratings when used under normal and proper applications.

25 | |

Zﬁ’%’ (Date) October 9, 1998 (Signature) _ % /(/éc%&)
%?;ft ' y Joanne Nutter

o

AL S S S I ST ey N SRt e S N
7 \ é’& A ﬂu ii i g&éﬁ%‘%\ ..:,.’w: ) SN q{#}"‘,@ﬁ%%&}é}gni &‘%{f‘%@k i’&' Y )!%‘}&%’1% : ﬂ}g& Kké’* ) J@Iﬁ; %%ﬁ%s
g ! £ N A é.,%i g’é’éi 5 S55 i




Regular Order IIILELLLLLLLLILLUJJJ 4
Customer No. 2980 Order Number 932288

APPLIED HYDRAULIC SYSTEMS,INC

BOX 10155,S8TA 1
HOUMA LA

70363

% 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: Shipvwv:
Inv Date: 0/00/00 Frt Code: 1 Ship Info.: 0000000 00
Line Qty Qty Inveoice Priority: 1
_#  oOrdered Allocat., Prod. # WH U Stg Ctlg and Desgcription Sell Price
4 3 0 8014742 MK ENT UBS500 UTILITY OHBLOT 285#
JoB # 05 9%0)- 100298 SE YELLOW
059802 - /00R98
HB YELLOW
05 9 $03 — /100 R9S
LA YELLOW
CH AM FRT
Lv SAIA
MK SAIA
AT SAIA +

Records to Roll (1-24): 8 Total Weight

Fl=End Fi=Fold F6=New Inquiry

8295.00 Order Total:

F24=More keys




3‘-1":"“' F‘l‘{ \ ‘pdn ‘- H r” o, \\l-- "c.n«j! ig ﬂ"“i’!:',f ‘p ullr‘,ﬂl’ T \\‘“‘l-l "r‘f l{e@r‘- e 'l'ﬂ'"f \l‘.y\\' T ﬂ_‘ a5 ’ ' A H5 %
:éy S R R AR A
241  APPLIED HYDRAULIC SYSTEMS, INC. '
= BOX 10155, STA 1 .

HOUMA, LA 70363 932288 dagroup,
%1% Certificate Form No. 38140 2 "'| c

% Customer Purchase Qrder No. YI2I8R

Crosby Group Order No,

CERTIFICATE OF CONFORMANCE OF CHAINS, RINGS, HOOKS, SHACKLES,
SWIVELS AND PULLEY BLOCKS

L
ey

s

N 3] (3) ) (4} (5}
Distinguishing number or Description Number Date Working Load

mark (if any} of gear Limit

98-169-27 UB500
API 2C OVERHAUL BALL
(365#)

4 PART NO JOB# 059801-100298
3014742 JOB# 059802-100298
JOB# 059803-100298

: SERIAL NO MB10T285E 10 TON 1 10-09-98 | 20,000LBS

. The Crosby Group / McKissick Products
(7) Name and address of makers or suppliers -
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) i October 9, 1998 (Signature) %_, /%('%(—)

Joanne Nutter

Q}\.;kv X
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CERTIFIED
ML THLAN Sba WAND MO, MATEHIAL
TEXAR Yooy
TEST REPORT
To Ta
LEBUS NANUFACTURING . LEBUS MANUFACTURING
SUB. OF CROSBY GROUP 900 FISHER ROAD
P.O. BOX 271 L
LONGVIEW . TX 75606 LONGVIEW ,TX 75604
CLETOMER PURCHARE DFIDER NUHAER DESCRETION LEMOTH

49375~ 07/10/99 22.229

L, |
a.31 0.44 0.007 0.007 0.2p 0.23 0.09{ 0.90 0.180f 0.000 0.00 0.020
YIELD STRENGTH|TENSILE ETRENG £PE CIMEN AREA ELONGATION BEND TEST GRAN 'ﬂg'm
NYXRA {F.8.T.) {S0. IN.) '!-"_m Arw,

Aamhy eerlly al e aanierve of this ropirl S Paanet ul ansurain. Al Joet ond Spemmbeons -
hmmmninmﬂuwdn-ﬂMu‘mw Dy v poroihae
mummnmmdmudmuuzmﬂm_ww.

.r-‘ “
REMARKS
MLW-MMW
MﬂMhMﬂb“fcmMn
m_____1llth doy July L. 1997 © DI=2.4535

.

MANIFEST 1158425

LEBUS MANUFACTURING
500 FISHER ROAD

LONGVIEW « TX 758604

ALL MANUFACTURING PROCESSES OF THE STEEL MATERIALS IN THIS PRODUCT
INCLUDING MELTING, HAVE OCCURRED WITHIN THE UMITED QTATES IN combmcz
WITH THE *BUY AMERICA" PROVISION QF THE SURFACE TRANSPORTATION
ASSISTANCE ACT OF 19832.
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S Fas 35th Sver SHERRY LABORATORIES

__ g | e lmen e
To: The Crosby Grolip, Inc. Report No: 1998030355- 1
'P.O.Box 3128 || - Date Received: 03/23/98
Tulsa OK, 74104 ‘ Date Reported: 03/24/98
" Atn: Steve Kendrick!] - P.O. No: M9802012

Sample Description: Flook|320 AN 11 Ton AP] 2C.
.. PIC'Code; W5G 3 o

- WG 1984516 - P/N 8010401

. Specimen removed from 445 radius.

t

Jest Report (ASTM E &-96) Longitudinal Tensile

; Parameter Result
Diameter, in. 500

Elongationin4D,% 19
Reduction of Area, % &9

!
H
|
I
{
|
|
\
i
i
!
;
]
i
|
L)

Yield Strength, psi - 113,000
by 0.2% offset

Tensile Strength, psi 133,000

- % Hardness Test
| Testing Specification:  ASTM E18-84
f ‘ Hardness Scale: ROCKWELL ~C"
' Acceptance Criterfa: NA

;| Actual Coupon Hardness: 25,0, 25.0, 25.0

Approved By: . ).é«owso) ) 3/ ;z‘f/ >8 :
_ , réfio Zubillaga, Superdigor
- . : Metallurgical/Mechanical Testing

. V . l | . A
This document shall not be reprodatced, except in full, without the written approval of Sheny Laboratories/Oklahoma.
AZLA Certification # 785.01 & 785-02 ' : :
T : y . Page 242
' i

MAR-24-1998 13:43 1 918 627 3pe2 7% P.g2
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SHERRY LAPORATORIES
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G325 East 3hth Straa
mox;:mﬂ INDLANA, LowsANA oKLaNoMA F‘“;’;o_"g’m
To: The Crosby GroJ.lp, Inc. Report No: 1998030355- 1
P.O. Box 3128 ! Date Received: 03/23/98
Tulsa OK, 74101 Date Reported: 03/24/98

Attn: Steve Kendrick | ' P.0. No: M9802012

= Sample Descnptxon. Hook320AN 11 Ton API 2C. - e

PIC Code: W5G |
WO# 194516 - P/N 8010401
Specimen removed from 445 radms
: ; : Impact Test Report
Style and Model of Machine: Tinius Olsen, 74
Ava?ijiable Impact Energy: 264 FHlhs,
\mpdt Velocity: 17 Firsec.
Meﬂlod of Test: SA37TWASTM-E23
 Specimen Type: Charmy "V* Notch
Speamen Location: ASTM-A370
i Longitudina!
Notql Orientation: - ASfM—AS?n
—— . | Spe‘ciimen Size: 10mm X 10mm
Test %l'empemune. -40°F

Notch Location; Base
Impact Values (Ft-Lbs): 37,37, 38
Lateral Expansion (mils): 9,99

% Shear: 40, 40, 40

Apivmved By: : eca 3/ 275/98
: 0 Zubiltaga,

| Metallurgical/Mechanical Testing
|

n

I

I

.~ is document shall not be reproduced, except in full, without the written approval of Sherry Labo:atonesfouahoma
_LA. Cerﬁﬁmhon # 785 01 &% 785-@2. .

Paoohfz

MAR-24-1998  13:43 1 918 627 3062 56 P.B1
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DATA MATERIAL

CROSBY/McKISSICK PRODUCT
NUMBER: 2009243

theﬂrnshgnqgg

TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
FAX 918/834-9447

DATE: 10/05/98

DESCRIPTION/SPECIFICATIONS:

SWIVEL EYE BARREL
CHEMICAL ANALYSIS
HEAT NO: C. Mn. P S Si
B37S-CF 280 770 017 010 .530.
Cr Mo Ni Cu A"
560 170 500 .090 .008
w
020
PHYSICAL PROPERTIES
(PST)
YIELD STRENGTH TENSILE STRENGTH
98,900 116,100
ELON % RED OF AREA % HRC
20 54 22
CHARPY “V” NOTCH

_25° F(FT-LBS )

61-61-61

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.

Yucts of uncompromising quality . .

- JSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swagmg Systems

Chenne #elbos

ﬂ QUALITY ASSURANCE CLERK
JOANNE NUTTER

Plants and facilitias in: Jacksonville, Arkansas - Los Angeles, Cahforma Atlanta, Geargia - Chicago, Iffinois - Tulsa, Oklahoma - Harrisburg, Pennsylvania ‘

Dalias, Texas - Longview, Texas - Seattle, Washington - Toronte (Brampton), Ontario - Barnstey, England - Mechelen (Putte), Belgium - Cergy St. Christophe, France

&

paRT OF THE #€ FKI GROUP OF COMPANIES
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Mm P.O. BOX 3128 TULSA, OK. 74101 thenrnSbggrnu

MATERIAL DATA in l:
TELEPHONE 918/834-4611
TELEX 262569 CRSBY UR
CROSBY/McKISSICK PRODUCT FAX 918/834-9447

NUMBER: 2009245 DATE: 10/09/98

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
\%
0014
PHYSICAL PROPERTIES (P S1)
YIELD STRENGTH TENSILE STRENGTH
90,300 107,800
ELON % RED OF AREA % BHN
21 55 217
CHARPY "V” NOTCH
-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

y QUALITY ASSURANCE CLERK
JOANNE NUTTER

praducts of uncompromising quality . .
JOSBY Clips & Fittings, LEBUS Load Binders, McKISSICK Blocks & Sheaves, CROSBY- WESTERN Blocks, NATIONAL Swaging Systems

Plants and facilitias in: Jacksonville, Arkansas - Los Angeles, Calitornia - Atlanta. Georgia - Chicago, linois - Tulsa, Oklahama - Harrisburg, Pennsylvanla
Dallas, Texas - Longview, Taxas - Seatfle, Washington - Torento (Brampton), Ontario - Bamsley, England - Mechelen (Putte), Belglum - Cergy St. Christophe, France

-y
pART OF THE F€ FKI GROUP OF COMPANIES




HYALOY STEELS CO.
& QrYIieON oF
A.M.CASILE & CO.

! CASTLE METALS CERTWIES THAT
FOLLOWING INFOPMATION 13 TAKEN
FRGM CHEMICAL AND MEETALLURGHCAL
TEST AEPORTS SURMSHED TO US BY
 OUA SUPPLIER AND WHICH ARE ON FILE
! INOUR OFFICE.

! WE CERTIEY THAT WE HAVE NO KNOWLEDGE

0 BOX 3138
TULSA 0K 74101-3128 US4 OF MERCURY OR RADICACTIVE MATERIAL USED
I THE MELTING O PROCESSING OF STEEL

I o : HHIHY R ‘ s jliilia it
.r ,,f‘%{}éﬁﬂg :"i' 'l“- H ij.ﬁﬁlgﬂ’{!j Ei!; ?'" HiE ﬂﬁ;' 'l?'g‘igg l ‘3 -j ?{‘?;g:m::::m:‘-"-'-'"-'"r'!' A0 L2 0e0 a :
CUST. ORDER NO. \

1 BARTECH INC. M-98043550
HEAT NO. ORCEAND.  |LMENO|SHPOTY.

£80W019 H188 | 206997 2
] =E E;i i [

AMC KISSICK PROQUCTS CO
2897 DAUSON ROAD

By Sa

: DESCRIPTION

13 RD A4140 CF HT A193-B7 10/13 PART NO. 74784 ]
H x # % CHEMICAL ELEMENTS * Kk i
C MN P S Sl NI CR MO AL i

.43 .88 .017 028 .27 .08 1.00 . 20 . 029 i

cu v N ca 5}

.13 . 007 007 . 003 il
* & # * MECHANICAL PROPERTIES x Kk k g;
i TENSILE 139000 PSI, YIELD 122000 PSI, ELONG 17.1, R.A. 53.5 i
i "DNS BHN 298/ 298, GRAIN = FINE, GRAIN 7/ 7, MACRD - C1 R1 S1, R.R. 6.2 it
il 1L 3T = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = N *

5o JOMINY .
a1 2 3 4 5 & 7 g 12 16 20 24 28 32 -
B og s s S8 S8 9S8 88§57 92 4% 48 45 43 4l i
* # * 4~ INDUSTRY SPECIFICATIONS * K ok i
 A.1.S.1.-4140, ASTM-A193-96B-GR-B7, ASTM-A29-93A, ASTM-A331-%3 i}

i ASTM-A434-90A-CLS-BC (1/4" THROUGH 4" ONLY), UNS$#-G41400 i
01=5.65 #+CONFORMS TO ASTM A 331 90 AND ASTM A 29 P1#x 5-1998 RD#43579 BAR TE #

i CH 3
i ‘“'
LWRE i
YENUT  P/N 2015014 . i
PIC - XBDY i
' i

- i

il

¢

. it

3
i

“ AM. CASTLE & CO. 3
14 52 : 7 5
A onen ) G dre, B

geeiiition f"
T

RO ees e (R I TS
A s
':"!i‘ HE sl

LI.. Rl




SHERRY LABORATORIKS

6825 38th Stroer u Pux 918-627-
}_.:::M ; : ; 26:-2 #67 INDIANA LOVISIANA vy M aHOMA 000-324-3:
LABORATORY REPORT

Attn: Steve Kendrick Report No: 1998070487-1

The Crosby Group, Inc. Date Received: 07/30/98

P.O. Box 3128 Date Reportad: 08/06/98

Tulsa OK, 74101

P.O. No: Ma9804996

Sample Description: 3.00%, Bar, AP1 2C
Matarial: 4140

Heat No: 680WQ19H186

PIC Coda: XBDY

WO#: 199582 - P/N: 2015014.
Specimen removed from 4/5 radius.

ture Tensile Test (AST 8-96}, Longitudina
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 Areg, % 55

Hardness, ASTM E 18-94
gz»*

HRC 31.0, 30.0, 30.0

|'_j \
Approved By: o A4
Zurelio Zubillaga, Supervisor
Metallurgical/Mechanical Testing

This document shall not ba reproduced, excapt in ful, without the written approval of Sherry Laboratories/Oldahoma. A2LA Cortification # 785.01 & 785~
02. The recording of false, fictiticus, or fraudulent atalamants or entries on this document may be a punishable offense under federal and state faw.
Poge 1of2
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SHEIRRY LABORATORILS

e wowne - ouwsane e | e
Telephcne 918-664-7767
LABORATQRY 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: 630W019H186

PIC Code: XBDY

WO#: 199582 - P/N: 2015014,
Specimen removed from 4/5 radius.

Impact Test Report
Style and Model of Machine:  Tinius Olsen, 74

Available Impact Enengy: 264 Ft-Lbs.
Impact Velocity: 17 Ft/Sec.
Method of Test: SA-37T0/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, 46
Lateral Expansion(Mils}: 26, 27, 21
Shear(%): 95, 95, 95

Approved By: 97 : ’;Vé'MLJ

Aurelic Zubillaga, Supervisor
Metallurgical/Mechanicat Testing

This dbéument shall not ba reproducéd, axcapt in full, without the written approval of Sherry Laboratorles/Qklahoma. A2LA Certification # 785.01 & 785
02. Tha recording of falsa, ictitious, or fraudulent statements o entries on this dg‘mmem may be a punishable offense under federal and state faw.
’ Page20f2
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0 (P Castie Metals® 0] R’ HvALoy stEEs co.

A.M. CASILE & CO.

CASTLE METALS CEATIFIES n-m THE
FOLLOWING INFORMATION IS TAKEN
FROM CHEMICAL AND METALLUAGICAL
TEST REPOATS FUANISHED TO US BY .
W' CUA SUPPLIER AND WHICH ARE ON FILE

1IN OUR OFFICE.

2837 DAWSON ROAD
WE CERTIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY OR RADIOAGTIVE MATERIAL USE0

1 tha
PO BOX 3128 HE] ;
ITULSA 0K 74101~ 81?8 UsA i y
\ i m‘é ?anﬁgmmgcessmaossrsst
\ LﬂLLi..ilh& \i'l D e L A e

L

MANUFACTURER mu.\ CUST. REQUISTION NO.
'v; NORTH STAR STEEL COMPANY M- 9804149 3
BAY A HEAT NO. OROERNO.  |UNE NG| SroF TV, SHaP OATE

iy

Kl 2148 |M68305 H2548 202812 1 337.0 07/03f99
% . = - R ———
MO RET i R R HTE I i I et .
i DESCRIPTION i
'3 1-3/8 RD A4140 C‘F' HT A193-87 10/13 PART ND. 2008039

ﬁ

& + 4 CHEMICAL EILLEMENTS * * & .
MN p s SI NI CR MO Al

.87 021 034 .29 09 1.01 .22 021
v PB TI co
0046 ,00/.00 003 . 0082
* +« & MECHANICAL PROPERTIES : x k&

TF“NH.LE 151000 PSI, YIELD 133000 PSI, ELONG 19.0, R.A., 54.7
:,; WNG BHN 304/ 304, GRAIN = FINE, GBRAIN 5/ #, MACRO - St R1 C1, R.R. 16.1
I] LAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y

* JOMINY

Bong ety g d N L
Vi rr e N4 . S S
-LH . LTI FERPR e it

w1 2 3 4 3 é 7 8 12 16 20 24 28 32 )
,iﬁ 58 87 387 856 85 85 S56 85 82 S50 A8 46 45 43 p
S & & * & INDUSTRY SPECIFICATIONS * Kk k o
§ A.1.8.1.-4140, ASTM-A193-96B-GR-B7, ASTM-A29-93A, ASTM-A322-91

i ASTM-AB31-99~FASTENER QUALITY ACT, ASTM-A434-90A-CLS-BC -+

=:(1/4" THROUGH 4" ONLY), UNSE- t414oo
mzun DI=3.98 ASME SA 193 B7 99ED 96A0 STRESS FREE NORTH STAR RD-43985 &-1998
i

BOLT ASSY P/N 2009240 ‘
& 1.625 X 6.656 PIC - XBDZ

,;" AM. CASTLE & CO.
i | g _.g } ]
RTINS i 433 H

PR




SHERRY LABORATORIES

%lu. o‘éﬁﬂl‘f;_‘;;:t INDIANA LOUISIANA ranlKLaNOuA Fax ﬁ?ﬁtﬁgi
Telephone 918-664-7767
LABORATORY REPORT

Attn: Steve 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

P.O. No: M9205060

Sample Description: 1.626" Bar, APl 2C
Heat No: M68505H256

PIC Code: XBDZ

WO#: 199662 - P/N: 2015012,
Specimen removed from 4/5 radius.

Room Temperature Tensile Test (ASTM E 8-96), Longitudinal
Parameter Result
Diarmneter, in. 500
Tensile Strength, psi 144,700

Yield Strength, psi 128,600
by 0.2% offset

Elongation in 4D, % 18

Hardness, ASTM E 18-94

Approved By: 524/ : )MZM
Aurelio Zubillaga, Super¢isor
Metallurgical/Mechanical Testing

This docurnient shal not be reproduced, except in ful, withoit the written approval of Sherry Laboratories/Okiahoma. A2LA Certification #785.01 & 785-
02. ‘The recording of faise, ﬁdﬂimu.orﬁaudummlm«enmeaonu\hdocumemmybaapmis;lﬁbleoﬂmundeffederalandstatelaw.
. : Page 10of2
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SHERRY LABORATORIES

et wownaomsmwa | oxiaous e
Telephone 918-654-7767
LABORATORY REPORT

Attn: Steve Kendrick Report No: 1998030017-1

The Crosby Group, Inc. Date Received: 08/04/98

P.O. Box 3128 Date Reported: 08/07/98

Tulsa OK, 74101

P.0. No: M9805060

Sample Description: 1.625" Bar, APl 2C
Heat No: M63505H256

PIC Code: XBDZ

WOi#: 199662 - P/N: 2015012,
Specimen removed from 4/5 radius.

impact Test Report
Style and Model of Machine:  Tinius Clsen, 74

Available impact Energy: 264 Fi-Lbs,
Impact Velocity: 17 FUSec.
Method of Test: SA-370/ASTM-E23
Specimen Type: Charpy “V™ Notch
Specimen Localion: ASTM-A370 Longﬁudinal
Notch Orientation: ASTM-A370
Specimen Size: 10mm X 10mm
Test Temperature: -25 °F
Notch Location: Base
Surface Impact Values (Ft-Lbs.): 56, 61, 56
Lateral Expansion(Mils): 29, 30, 28

Shear{%): 90, 90, 90

)

Approved By: /‘{/ . ’;/LW

Aurelio Zubillaga, SupertiSor
Metallurgical/Mechanical Testing

Thisdocumentshailnoibempmdumd.uceplhmu,wﬂlwdﬂumﬂmapptmﬁsmﬁum«womn AZLA Certification # 785.01 & 785-
(2. The recording of false, ﬂcﬁﬂws.orfraudubntsmemanlsormiesmhisdocumedmybeamﬂstnﬂeoﬂmmrederalandstatelaw.
Page24f2
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CEFITIFICATE OF MATERIAL TEST FIEPOFITS

.F"u
:

® * HYALLOY STEELS CO.
U @ Castle Metals - O A.M. CASTLE & CO.

CUSTOMER. .

CASTLE METALS CERTIFIES THAT THE
© FOLLOWING INFORMATION 15 TAKEN
. FROM CHEMICAL AND METALLURGICAL
. TESTREPORTS FURNISHED TO US BY
OUR SUPPLIER AND WHICH ARE CN FILE
IH OUR QFFICE.

WE CERATIFY THAT WE HAVE NO KNOWLEDGE
OF MERCURY OR RADICACTIVE MATERIAL USED
N THE MELTING OR PROCESSING OF STEEL
. 50LD BY OUR COMPANY,

HC KISSICK PRODUCTS CO
28357 NAUSON ROAD

PO BOX 3128

TULSA 0K 741013128 USA

1AC HEAT NO. ORDERNO. | LINE NOJSHIP GTY, SHIP DATE

MANUFACTURER {MILL) CUST, ORDER NO. CUSY. REQUISITION NO,

NORTH STAR STEEL COMPANY H-2803470

1

2148 ME692430 H1E67 193474

DESCRIPTION
1-5/8 RO A4140 CF HT A193-B7 10/13 PART NO. 2008059

& . & & & CHEMICAL ELEMENTS * &k &
¢ MN P g SI NI CR MO AL
414 . .88 O1a Q32 .28 07 1.03 19 .03
cu v PB TI co
.18 ,008  ,006/7.00 ° .003 L0076
% & & MECHANICAL PROPERTIES _ *  x %

TENSILE 133000 PSI, YIELD 138000 PSI, ELONG 18.4, R.A. 54.5
ARDNSG BHN 314/ 311, GRAIN = FINE, GRAIN 3/ 8, MACRO - 51 R1 Ci, R.R. 16.1

\'UAST = STRAND, MERCURY FREE, WELD FREE, MEETS NAFTA = Y

& JO0HINY
1 2 3 4 by & 7 g8 13 16 20 24 28 3z
a8 57 9% b b 93 94 54 49 44 44 43 41 40
* * 4« & INDBUSTRY SPECIFICATIONS * k% .

AL.5.1.-4140, ASTH~ALP?3-26B~-6GR-B7, ASTH-AZ?-93A, ASTHM~AZZ2-71
AbTM A331-29-FASTENER QUALITY ACT, ASTM-A434-90A-LLS-BC

(1/4" THROUGH 4" ONLY), UNS#-G41400
VD DI=3.78 ASME SA 193 B7 93£0 96AD0 STRESS FREE **DONFORMS TO ASTH A 331 93 A

N O ASTH A 29 P1ixx H5/27/98 RO&12181

P/N 2009241
PIC - XBDO

BOLT ASSY
1.625 X 13438

r(} AM. CASTLE & CO.

CMM L J‘fj&;ﬁi’w

END
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SHERRY LABORATORIES

6294 Eagt 38th Street Fax 918-627-3062
OK 74145-3241 INGIANA LOUISIANA QKLAHOMA
. shonc 918-664-7767 o T Semoen fre 03268078
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.0O. No: Me803922

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.

Test Report (ASTM E 8-96) RT, Longitudinal Tensile

Parameter Result

Diameter, in. 501
Tensile 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

Hardness Scale: ROCKWELL "C"
Acceptance Criteria: N.A,

Actual Coupon Hardness:  29.0, 30.0, 30.0

Approved By: /é/ : D"/A’

Aurelio Zubillaga, Supecdisor
Metallurgical/Mechanical Testing

This document shall not be reproduced, except in full, without the written approval of Shérry Laboratories/Oldahoma. AZLA Certification # 785.01 & 785-

02, The recording of false, ﬂcthlous,orfrauduhntstatementsorenhiesonhisdg{cunmﬂmybaapunishableolfememderfederalandstatalaw.
Page1of2




SHERRY LABORATORIES

8th Street
Tutsa 3":{3.,4145_32“ INDIANA LOUISIANA OKLAHOMA Fax 918-627-3062

Testing Servicat, Inc, mJMTIS
Telephone 918-664.7767 Mailsh Testing b, dn,

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 APl 2C.
Material: 4140

Heat No: M63430H167

PIC Code: XBDO

WO#: 198169 - P/N: 2015012.

Specimen removed from 4/5 radius.

Impact Test Report
Style and Model of Machine:  Tinius Qlsen, 74

Available Impact Energy: 264 Fi-Lbs,
Impact Velacity: 17 F/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: -25°F
Notch Location: Base
Surface Impact Values (Ft-Lbs.): 63, 57, 52
Lateral Expansion(Mils): 32, 25,18
Shear(%): 60, 60, 55

Approved By: 2 /Dﬂ/,/. '

Aurelio Zubillaga, Supedvisor
Metalturgical/Mechanical Testing

-

i ' . ! . 1
This document shall not be reproduced, except in fuil, without the written approval of Sherry Laboratorles/Okiahoma. AZLA Certification # 785.01 & 785~
02. The recording of false, fictitious, or fraudulent statements or entries on this document may be a punishabla offense under federal and state law.
’ Page20f2 . )
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CERTIFICATE OF TEST . Page 01 of 02

Certification Date

- 8-JUL~1998
CUSTOMER ORDER NUMBER .
Invoice Number
M-9804274-3 3116 E. 318T STREET NORTH T355736
TULSA OK 741l0
92884
soLpTo: MCKISSICK PRODUCTS CO SHIP TO: MCKISSICK PRODUCTS CO .
P O BOX 3128 2801 DAWSON RD GATE 5
TULSA OK 741013128 TULSA OK 74110

Degscription: 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 96

e e o e e e e e we e b b o M S M N W e W M T W W Mm MR NN W M m e mm mm mm b e o B MR MR MR MR Mm mm Al e S ek ) M m e e A W G e e e e e e

B ot e - . mE e e e e e T M e e A M e T e e = RS A EE W e e e mw wm  r e vm v W W T WS RSSO S e e e AN MR A4 4R e N S e Le e e SR e e e

C ST MN S P CR NI CuU

0.42 0.29 0.92 0.02 0.012 0.99 0.08 0.14
: MO v

L.033 0.21 0.003

RCPT: R801939
MILL : MAGELLAN/FLAME METALLURGICAL COUNTRY OF ORIGIN : FOREIGN !

- 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 -
____________________________________________________________ A e m e —masamm————
SWVL BASE PLUG P/N 2009244
PIC - XDDJ

Matenial did not come in contact with mereury while in
The above data were transcribed from the manufacturer’s Certificate of Test after verification our possession.
for cornpleteness and specification requirements of the information on the certificate. Al test ) KAREN NEWCOMB
results remain oa file subject to exarmination.
'

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 frandulent statements in connection with test results
may be punichable 15 & felony under federal statutes. ° MANAGER, QUALITY ASSURANCE
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6825 Fast 36t Sreet SHERRY LABORATORIES

325 Fa Fax 918-627.3062
1T'_‘e | J:: ;:;g;?;';ﬁ-’ INDIANA LOUISIANA u«u?&:u‘;:m'ﬂlu 800-124-8378
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 AP| 2C
Material: 4140

Heat No: 21838

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015,

Specimen removed from 4/5 radius.

Test Report {ASTM E 8-96) 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 E18-94
Hardness Scale: ROCKWELL "C"
Acceptance Criteria: N.A.

Actual Coupon Hardness:  33.0, 32.5, 33.0

Approved By; ;4 D/é ' -
Aurefio Zubillaga, Supebvisor
Metallurgical/Mechanical Testing

Tms document shalt not be repraduced, except in full, w&hout the written approval of Sherry Laboratories/Okiahoma. A2LA Certification ¥ 785.01 & 785+
02. The recording of lalse, lictitious, or fraudulent statements or entries on this dz;:tzxment may be a punishable offense under (ederal and state law.
’ Page 1
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SHERRY LABORATORIES

682¢ Sast J8th Street ) Fax 918-627-3062
Te. . ane ot 6647767 LOUISANA S 800.324.6378
LABORATORY REPORT

Attn: Stave Kendrick Report No: 1998060276- 2

The Crosby Group, Inc. Date Received: 06/16/98

P.0O. Box 3128 Date Reportad: 06/19/98

Tulsa OK, 74101

P.Q. No: M9803922

Sample Description: 5.00 Barstock APl 2C -
Material: 4140

Heat No: 21838

PIC Code: XDDJ

WO#: 198220 - P/N: 2015015.

Specimen removed from 4/5 radius.

Impact Test Report
Style and Model of Machine:  Tinius Oisen, 74

Available Impact Energy: 264 Fit-Lbs.
impact Velocity: 17 Ft/Sec.
( Method of Test: SA-370/ASTM-E23
| Specimen Type: Charpy “V" Notch
Specimen Location: ASTM-A370 Lonéitudinat
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, - /9/1-’
Aurelio Zubillaga, Superisor
Metallurgical/Mechanical Testing

This document shall'not be reproduced, except In full, without the written approval af Shenry Laboratories/Okiahoma. AZLA Certification # 785,01 & 785-
02.  The recording of false, fictitious, or fraudulent statemients or entries on this document may be a punishabia offense under federal and state law.
. Paga 20f2




BACKIASH CERTIFICATES




BACKLASH REPORT

PINION/BALLRING

SERIAL NUMBER __ZS £f2/
BACKLASH TOP &2 7 BOTTOM _- &+ 7

ALLGNMENT X1 7 %oz X2 ,2‘%:;_ /_Zfi_SLOPE xm—‘zfx— 0

02/,1 Y2 ,27.;. L M2 siope x=* Co= <2

ARE ALL BOLTS (TURRET/BALLRING) IN PLACE? (- YES NO
DATE 2/~ -2

ACCEPTABLE ‘ﬁma#_m

NOT ACCEPTABLE




BACKLASH REPORT

PINION/BALLRING

SERIAL, NUMBER __©@5/47/
BACKLASH ToP _.027 BOTTOM <02 7

% VR 4 X2-X1
ALLUGNMENT X1 2% X2 9924, L[4 sloPe x=""_""=

2
4" X2-X1
YU 2 '%uX2 2% LA slorE x="0 = _&
ARE ALL BOLTS (TURRET/BALLRING) IN PLACE? __ &~ YES NO

DATE f-//-FF
ACCEPTABLE MJ{/ 2t lore

NOT ACCEPTABLE
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FORM: _0069

WORK ORDER # o570/ 1 S—
MAIN CHORD STRAIGHTNESS CHECK
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QCBY: MW
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FORM: _0069
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