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Section 2 - Introduction

2.1 DWCRT Description

The McCoy Casing Running Tool (DWCRT) by McCoy is a mechanically operated Casing Running Tool that
attaches to the Top Drive quill and uses controlled movements of the Top Drive to rotate and reciprocate
the Casing for makeup/breakout operations, hoisting, as well as DWC and cementing operations. Using
this tool displacesthe needfor a tong, fill and circulate equipment, and conventional hoisting elevators.

The tool’s operating temperature rangeis between -40°F to 180°F. The main components of DWCRT are
shown inthe figure below:

Head Assembly: Mechanical device that converts rotation from the Top Drive into axial movement of the
Gripping Actuator or Mandrel. It caninclude an optional compensator (which allows unrestricted axial
movement of the CRT to make up thread loss or gain when making-up or breaking-out connections) to
assist on setting or releasing the tool in a controlled manner.

Gripping Assembly: Used to connect with Head Assembly to transmit axial and rotational movement
generated from Top Drive to the Casing. Available in external or internal grip for a variety of Casing
diametersand weights.

Circulator Assembly: Seal Guide Assembly has optional mud valve. This keeps pressurized mud below the
Gripping Assembly and contained inthe ID of the Casing, allowingforoperations where circulatingis
required.

DWCRT Assembly: CRT Assemblyis made up of Head, Gripping and Circulator Assembles. Figure below
provides more detail of parts that go into making DWCRT. Referto Assembly—BOMs section for more
details.




NOTE:

Allillustrations and figuresin this manual are for illustrative purposes. Details shown may not represent
all surface features of the actual tool.
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NOTE: Safety Clamp, Cable Guide and Cable Guide Cover are standard options with all our DWCRT’s. They can
be removed upon request.



2.2 Terms and Definitions

e Bail Extensions — Second set of bails places in series with the drilling bails to extend the overall length of the bail
assembly. Necessary to avoid interference betweenthe CRT and elevators.
e BaseSlips — Intermediate tapered segment in the gripping assembly that retainsthe Slips (Dies).

e Bell Guide - External pipe guide on the External Gripping Assembly used to guide the pipe into the tool. Creates
friction to resist rotationon the tubular when setting and unsetting the tool.

e BreakQut — The process of unthreading the casing connection typically counter clock-wise.

e Bridge- Downhole obstruction that resists casing being advanced into the well.

e Bump Plate - Sacrificial component mounted to the bottom of the housing to create friction betweenthe CRT
and the tubular for connection make-up

e (Circulate - Pumping mud under pressure inside the casing.

e (Circulating Assembly - Sub assembly of the CRT that provides a means for sealing internally of the tubular to
allow fluid to be pumped into the casing or to receive pressurized mud returns.

e C(Clutch - Component of Head Assembly used to prevent incremental torque make-up during rotation.

e Dovetail Mandrel — Primary component of the Internal Gripping Assembly that moves axially to set and unset the
Slips (Dies).

e Fill Up - Pumping mud inside the casing while it is not pressurized.

e Floor Slips - Device used to hold the tubular at the rig floor, flush mount spider, hand slips,

e GageRing- Metal Back Up plate to support the packer cup allowing for higher fluid pressures to be pumped
through the CRT.

e GrabberBox (tool handler, tool joint handler)— Externaltool joint clamp below the top drive quill used to react
top drive torque for make-up or break-out of tool joints.

e  Gripping Assembly — Sub assembly of the CRT that uses axial movement of relative members to gripand release
the tubular, can be configured to grip the internal or external of the tubular.

e HeadAssembly — Common sub assembly of the CRT assembly used to selectable transmit top-drive rotationinto
axial movement of the Gripping Assembly for selective grip or release of a tubular

e Housing — Main body of the Head Assembly that contains the drive components necessary for setting and
unsetting of the CRT.

e Indicator - External cover that exposes yellow and white bands on the housing to indicate if the tool is in the lock
or unlocked position.

e |nserts- Interchangeable components mounted to the base slips that have teethto engage the casing.

e Lift Nubbin — Upset installed into a threaded connection of a flush joint tubular, designed to lift the tubular with
an elevator.

e Locked Position —Position of the Head Assembly to prevent axial movement of the gripping assembly from the
Set to Unset position, identified with white exposed under the Indicator.

e Lower Housing — Component of the External Bell Assembly that houses the Ramp Segments

e Make Up - The act of threading together the casing connection (typically clockwise).

e Packer Cup - Elastomer component of the Circulating Assembly that utilizes an interference fit to create a seal.

e PackerSaver (seal guide, packer cup guide)- Beveled entry guide installed into the tubular threaded connection
to guide the CRTinto the tubular ID. Designed to prevent rips and tear in the packer cup from sharp edges or rig
misalignment.

e Reciprocate - The process of lifting and lowering the casing string to work it through a bridge or into a long
lateral



Rig down - Removing the CRT from the top drive.

Rig up — Installing the CRT onto the top drive.

Rotary Table — Mechanical device on a drilling rig that provides rotation or resist rotationand supports the drill
string when the top drive does not.

Safety Swivel (safety cable attachment, safety ring, swivel ring) - Rotaryring on the Top Mandrel intended for a
secondary retention point.

Set — a state when the CRT is gripping the casing

Slips (dies) — Component of the Gripping Assembly that moves radially to grip the tubular, could have teeth or
lugs, identified by a tapered surface.

Snorkel — Internal mud tube passage between the Top Mandreland the Dovetail Mandrel, preventing mud from
contaminating the internal components of the Head Assembly.

Stabbing Guide -Beveled entry used to assist placing the threaded connection into the mating connection,
installed prior to stabbing and removed before casing make-up.

Stump Guide — Aluminum plate placed between the pin and box when activating the CRT to prevent casing
thread damage. Commonly used when a high amount of set down weight is required to activate the CRT.
Thimble — Sacrificial component of the Circulator Assembly that centralizesthe tool prior to the packer cup
entering the ID of the casing.

Top Mandrel — Component of the Head Assembly that connects to the Top Drive using a tool joint connection.
Unlocked Position — Position of the Head Assembly that allows the Gripping Assembly to be moved axially to set
or unset thetool, indicated by some or no yellow exposed under the indicator.

Unset — a state when the CRTis completely released from the casing
Upper Housing — Component of the External Bell Assembly
Vertical Indicator Line — Line on the Housing and Indicator that identifies when the tool is completely unset.

Wear Guide - Sacrificial surface that allows the Slips or Inserts to be retracted behind the Wear Guide preventing
the teeth from contacting the tubular during insertion or removal.



Section 3 - McCoy Customer Service

Congratulations, and thank you for purchasing quality tubular connection equipment from McCoy Global.
This unit will provide years of outstanding performance. Proper maintenance and care will extend its life and
ensure years of excellent service and reliability. The installation and commissioning, operating, and
maintenance instructions in this manual will assistyou in giving your equipment the care it requires. Please
read the manual before installing and using your equipment. Replacement parts are readily available from

McCoy Global. Should you need replacement parts, or should you experience any difficulty not covered in
this manual, please contact:

McCoy Global Canada McCoy Global USA
14755 121A Avenue 4225 HWY 90 East
Edmonton, Alberta, Canada Broussard, LA USA
T5L 2T2 70518
Phone: 780.453.3277 Phone: 337.837.8847
Fax: 780.455.2432 Fax: 337.837.8839

McCoy Global S.A.R.L

Warehouse No. FZS1BJ03
Jebel Ali Free Zone - South Zone
Dubai, United Arab Emirates

Phone: +971.4803.6900
Fax: +971.4803.6909

McCoy Global USA - Austin

1300 Arrow Point Drive
Cedar Park, TX USA
78613

Phone: 1.512.610.5200
Fax: 1.512.610.5201

Email Sales: sales@mccoyglobal.com

www.mccoyglobal.com

Technical manuals are produced and published by McCoy Global Inc. McCoy Global has made an effort
ensure that all information in this document is accurate and current, but please note that some illustrations
used in this manual may not visually match actual purchased equipment. If you believe information in this

publication is missing or erroneous, please contact our Technical Publications Department.
Standard Terms and Conditions of Sale (including warranty information):

https://www.mccoyglobal.com/download/terms-conditions-sales/



http://www.mccoyglobal.com/
https://www.mccoyglobal.com/download/terms-conditions-sales/

Section 4 - Safety Requirements

McCoy equipmentistypicallyinstalled and operatedina controlled drilling rigenvironmentinvolving hazardous
situations. Only authorized, trained, and competent personnel shall operate, maintain, and repair this
equipment. Appropriate procedures and protocols should be established to address hazards and situations that
may arise.

Fully review this manual and comply with all safety and environmental protectioninstructions before operating
equipment.

4.1 Recommended Tools

Assembly and Maintenance operation may require the use of tools designed specifically for the purposes,
refer to DWCRT Assembly Tools section for tool details. McCoy recommends that only the specified tools
be used, and used as intended, to ensure personal safety.

4.2 Identification Numbers

All McCoy primary load carrying parts are engraved with part and serial numbers. Since McCoy parts are
modular, no identification number exists for the complete assembly. When documenting maintenance, be
sure to include all applicable serial numbers of individual parts.

4.3 Limited Warranty

The limitations outlined by this manual are for ideal operating conditions. The limits of the tool may be further
reduced by less than ideal conditions, and it is up to the equipment operator or technician to determine a safe
operating limit for each scenario.

For claims against warranty, documentation, digital documentation of rig operating parameters, and load applied
to the tool should be provided (such as a Pason report).

Standard Terms and Conditions of Sale (including general warranty information) may be viewed here:

https://www.mccoyglobal.com/download/terms-conditions-sales/
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Section 5 - DWCRT Training Outline

McCoy requires that users receive a training course before the use or maintenance of the DWCRT.

The following is an example course outline of the topics covered.

1. DWCRT Introduction
a. Overall Explanation of the tool (mechanical, modular)
i. Handout manual
b. Show partsof the tool (Head, Dovetail Mandrel, Wear Guides)
c. Basic operation (set and release)
2. DWCRT Assembly and Disassembly
a. Assembly Tools
b. Assembly Video — hands-on disassembly
i. Show inspection points and key components (seals, wear items, seal areas)
ii. Lubrication
c. Circulator Assembly
i. Show partsand how to select Packer Cups and Gage Rings
ii. Check for wear on Packer Cup
d. Pre-job checklist for assembling tool
3. DWCRT Procedures
a. Using with Casing Tongs
b. Using without Tongs
c. Fill-up only
4. DWCRT Capacity and Modular Parts
Ratings
Flowrates
Valve options
Space out
. Wear Guides, Bump Plates, Slips and Inserts
5. DWCRT Maintenance Schedule

©c oo oW

a. Categoryl
b. Categoryll
c. Categorylll

d. CategorylV
6. DWCRT Calculations
a. Reduced reciprocateratings
Unlocked torque limits
Max tension and torque to keep from damaging Casing
Recommended set torque
Test

® 20T



Section 6 - DWCRT General Information

6.1 General Information

DWCRT representsa new generation of Casing Running Tools. It is a mechanical tool with modular design
which meets design requirements of the API 8C standard. The DWCRT is designed to make up Casing, run
itin the well, and provide rotation, reciprocation, and circulation. Minimal Top Drive set down weight is
requiredto activate the tool. The compensatinglocking mechanism allows Slips to be set with low torque
with easy release and the ability to achieve high torque for making Casing joints.
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6.2 Tension vs. Torque Capacities

The graphs below provide rated Tension vs. Torque capacities for various sizes of DWCRT. Please use the
correct load capacity limits for your application. If you have any questions, please contact McCoy.

0 Blueline- DW Operation Load
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Hoist Capacity(lbs)
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Tension Torque Curve (300 Ton 5-1/2")
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Hoist Capacity (I bs)
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Section 7 - Operational Procedures

7.1 DWCRT Operational Positions

7.1.1 Locked Position

(Note the white showing below the Horizontal Indicator)

Once the slips are set at the appropriate

minimum setting torque, the tool can rotate the string

while inthe locked position.

While in the locked position, the slips will not extend or
< retract.

—— 7.1.2 Unlocked Position
(There is no white visible below the Horizontal Indicator and
the Indicatorisinthe yellowareato extend orretract Slips)

Clockwise rotation of the tool in the unlocked position
extends the slips toward the pipe while counterclockwise
rotationretracts the slips.

NOTE: Count number of rotations required to completely
extend the Slips during Casing make up. The exact same
number of rotations is required to retract the Slips
completely. The number of rotations change with internal
diameter of the Casing.

During pre-job function testin Unlocked position, rotate Top
Mandrel by hand clockwise to extend the Slips. Note
required torque to activate the tool. Verify torque does not
change at Rig site.

7.1.3 Push Position
In the Locked position, 12 degrees clockwise
rotation of the tool rotates the Top Mandrel. Any
furtherrotation appliestorque to the casing. At this

position:
1. The tool is ready to reach maximum torque
capacity.

2. Top Drive weight can be applied to the tool while
rotating clockwise without the tool going into
the unlocked position.

Do not exceed 10 RPM when activating (setting or
unsetting) the tool. Impact of setting or release at high
RPM are a safety hazard and may cause internal
damage to the Timing Lug on the Dovetail Mandrel Nut.




7.2 Rig Up Procedure

Use the following procedure to install the DWCRT on the rig’stop drive. Note that the safety clamp is used
as a secondary retention method and is not to be used as a primary lifting method.

1.
2.
3.

Lowerthe first joint of Casinginto the rotaryon therig.

Setthe Floor Slipsto hold the Casing.

InsertaPackerSaver(adevice inserted into the box of a section of casing to guide the packer cup past
any sharp edgesor ledges, intended to extend the life of a packer cup (similarto a “safety nubbin”))
intothe coupling. The use of aPacker Saveris notrequired but willextend the life of the Packer Cup.
Thread a Lifting Cap intothe CRT. Verify the lifting cap is approved for the intended weight and angle of
the lift.

Hoist the DWCRT viathe Lifting Cap. Tag line may be used to guide the tool in the joint of Casing.
Insertthe DWCRT into the firstjoint of Casing. Lowerthe DWCRT until the tool lands on the Casing.
Remove the DWCRT Lifting Cap.

The DWCRT must be inserted into Casing before
proceedingtostep 8. If the DWCRT isnotina joint
of Casing, there is a chance for potential damage
to the Slips and Mandrel if the tool is activated.

The tool cannot tolerate large TopDrive to
wellbore misalignment. Excessive misalignment
may cause difficultyinserting the CRT.
Misalignment must be less than % the diameter
of the casing being run or 6”, whichever is less.

8

. Usingthe Tool Joint Handler (Top Drive back-up or Tongs), make-up the DWCRT to the Top Drive. Mark

the tool joint connection with chalk or paint to represent where the tool joint backed off. This mark
should be monitored periodically,as misalignmentindicates that the tool jointis backing off.

i X0
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7.3 Stump Test Procedure

Use this procedure to ensure the CRT is properly installed and that tool is suitable for the casing to be run.

1.

During Rig Up Procedure, the tool may have been partially activated. Rotate the Top Drive
counterclockwise. The Indicator should rotate as the Housingis held stationary. Thisindicates the Slips
are beingretracted. When the housingstarts spinning on the Casing and the lines are lined up, this
indicatesthe Slips are fully retracted.

Rotate the tool clockwise and make-up to settorque of 3500 ft-lb. The Indicator should rotate while the
Housing staysstationary, thisindicatesthat the Slips are being extended. Count number of rotations to
settool and documentthe Procedure for later use.

Rotate the Top Drive counterdockwise. The same number of rotations are required to retract Slips
completely. Verify that the Line on the Housing lines up with the Line on the Indicator and remove tool
fromthe casing. Also verifySlips are retracted below Mandrel or Wear Guide.

NOTE: Perform Rig Up and Stump Test procedure before starting Setting Procedure

7.4 Setting Procedure (Activating the Slips)

Use this procedure to extend the slips using top drive rotation in order to apply torque or tensionto the
casing via the DWCRT.

1.

Insertthe DWCRTinto the Casing by loweringthe Top Drive.Lowerthe tooluntilthe Indicatoris near the
bottom of the unlocked (yellow) stripe.

Rotate the tool clockwise. The Vertical Indicator should rotate while the Housing stays stationary, this
indicates that the Slips are being extended. Certain situations (rig misalignment, inadequate tool
maintenance) may require minor set down weight to activate the Slips and to keep the housing from
rotating on the top of the casing.

The DWCRT Indicator should be rotated until either the Casing make-up torque or the Dovetalil
Mandrel’s maximum unlock torque is reached. Do not exceed the torque value corresponding to the
lesserof these twovalues. Refer to Appendix 1.1: Size and Ratings for unlock torque ratings to ensure
a firm grip on the Casing.

Aftersettingthe Slips, raise the Top Drive.The tool is placed in the locked position once approximately
2” of white band is showing underthe Indicator. The DWCRT can now hold the Casing string weightand
the Slips atthe rigfloor may be released. The Casing can now be rotated, reciprocatedand circulated.

NOTE: Tool can be placed in Push position by rotating the Indicator 12 degree clockwise relative to the
Housing. The tool will lug out indicated by a torque increase. To verify- when the tool is engaged in the
Push position, setting down weight will not allow the tool to go into the Unlocked position (see page 14
for visual reference).

7.5 Unsetting Procedure (Releasing the Slips)

NOTE: If the tool was in the Push position, set the floor slips, rotate the Indicator 12-degree counter-
clockwise (vertical lines aligned) with neutral weight before going to the Unlocked position.

1.

In the locked position, lower the Casing to the floorand setthe floorSlips. Slack off the Top Drive until
the Indicator partially covers theyellow band. The tool isnowin the unlocked position.

2. Verify Mud Pumpisturned off and pressure is bled off to Stand Pipe.
3. Countrotations of the Top Drive while rotating counter-clockwise at amaximum of 10 RPM. The Indicator should
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start to rotate asthe Housingis held stationary. Thisindicates the Slips are being retracted. When the housing
starts spinningonthe Casing verify:
e Number of rotations are completed as per Stump Test.
e Linesare lined up;this indicatesthe Slipsare fully retracted.
Ifthe Indicatorlinesare notlinedup, apply setdown weight and continue to retract the Slips by rotating
counterclockwise.

4. Once the Linesare lined up, raise the tool out of the Casing.

NOTE: Inspect the Slip’s teeth and Packer Cup for wear after every ten joints. The teeth should be sharp and
have novisible flat spots. Also, make sure the teeth are fully retracted when removing the tool from the
Casing to ensure that the teeth will not contact the Casing upon the nextinsertion.

7.6 Connection Make-up with Conventional Tongs
1. Using appropriate Casing elevator, hoist next joint of the Casing. Insert the hoisted joint into the Casing
string and make-up to the specifiedtorque with Tongs.
2. Follow DWCRT Setting procedure, lower the string, then perform Unsetting procedure.

7.7 Running the DWCRT to Reciprocate, Rotate and Make-Up Casing
1. Install Steel PackerSaverinthecoupling of the nextjointand then hoist with an elevator. Insert the hoisted
jointintothe string.
2. Follow DWCRT Setting procedure, lowerthe string, then perform Unsetting procedure..

7.8 Using the DWCRT to Back Out a Joint of Casing

1. Insertthe DWCRT by loweringthe Top Drive. Slack off untilthe tool lands on the casing and continue to
loweruntil the indicatorisinthe unlocked position.

2. Rotate the tool clockwiseand set with the recommended torque. Referto Appendix 1.4: Minimum Set
Torque.

3. Raisethetoolinthelocked position.

4. Rotatethetool counterclockwise to applytorque to break outthe connection.

NOTE: If high break out torque is required refer to the troubleshooting section of the manual.

5. Back outthe connection.
6. Lowerthetool until the indicatorisinthe unlocked position.
7. Rotate counterclockwiseto release the tool.

NOTE: If the casing begins to rotate a backup tong maybe required.
8. Oncetheslipsare fully retracted, lift the CRT out of the casingand lay down the joint of Casing.

7.9 Running the DWCRT to Drill with Casing

1. Push position is required for drilling with Casing. Begin pumping mud through the tool once drilling
operationsresume. The internal valve (if optionally used) may need to be removed if a higherflow rate is
required.

2. Beginrotatingthe DWCRT at the desired RPM.

3. Maintain positive clockwise rotation.
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4. Monitor the gap between the Casingand the bump plate. If thisgap is more than % inch, the DWCRT may
needto be releasedandresetto bettergrip the Casing.

5. SetthefloorSliponce the Casing has beendrilled tothe floor.

6. Follow Unsetting procedure.

7.10 Fill-Up Procedures with DWCRT
Use this procedure to use the DWCRT to fill the casing up with mud, but not to apply any pressure or
circulation. Volume of mud will need to be monitored so that it does not over fill.

1.

vk wnN

Lower the Casingand setthe floor Slips. Be mindful of the bails and how low the Top Drive can getto
the floor.

Insertthe Nose into the Casing. Use linktiltsto centerthe Casing if the Casingis off- center.

Turn the pumps on andfill to the desired amount.

Turn the pumps off. Openthe drain on the standpipe and bleed pressureto zero.

Allow the mud to drain out of the tool.

7.11 Circulating Procedures with DWCRT

Procedure for taking returns from the casing, pumping pressurized mud or cement.

1.

2.
3.
4.

Follow Setting procedure.

Turn the pumpson. Fill and circulateto the desired amount.

When complete, turn the pumps off. Open thedrain onthe standpipe and bleed pressure to zero.
Follow Unsetting procedure.

NOTE:

e Slowly raise the Top Drive to remove the tool. An air pressure may have formed under the
Packer Cup which can be released once the Packer Cup slides out of the internal diameter. Use
caution when hoisting the tool out of the Casing. Ensure the tool does not snag on the Casing.

e Allowthe mud to drain out after the Packer Cup exits the Casing before continuingto hoistthe
tool.

e Occasionally the Indicator will continue to completely coverthe yellow stripe on the Housing as
the tool is raised out of the Casing. This is indicative of an air pressure trapped below the
Packer Cup which will lift the Housing and Mandrel until the Packer Cup releases its seal. Usually,
the seal is released inthe coupler. Verify Stand Pipe is open to bleed of pressure.

7.12 Rig Down

Procedure to remove the CRT from the Top Drive.

1.

w

With the toolin ajoint of Casing, use the Tool Joint Handler (Top Drive back-up or Tongs) to break-
outthe DWCRT from the Top Drive.

Thread a Lifting Cap into the CRT.

Hoist the DWCRT viathe Lifting Cap from the Casingjoint.

Place the toolinthe assembly stand. Remove Lifting Cap.
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7.13 Operating Specifications

7.13.1 DWCRT Load Rating

Often the McCoy DWCRT is stronger than the Casing it is gripping on. To keep from damaging the Casing,
we recommend not exceeding 80% of the pipe body tensile yield strength for the Casing used. The
manufacturer should provide a tensile rating for the Casing or it can be looked up in a reference such as
the manufacturer’s spec sheetor API 5CT.

Example 1: When running 5-1/2” 17# J-55 Casing, the rated tensile loadis 273,000 |b. This numbershould
be multiplied by 0.80 to get the recommended max tensile load.

0.8 x 273,000 = 218,400.

Even though the 5-1/2” internal Dovetail Mandrel israted for 225 Tons, the limitfor this Casing is 218,400

Ib. or 109.2 tons.

Example 2: When running5-1/2” 23# P110 Casing, the rated tensile load is 729,000 |b. This numbershould
be multiplied by 0.8 to get itsrecommendedtensionload.

0.8 x 729,000 = 583,200.
Eventhough the maximum load forthe Casingis 583,200 |b (or approximately 290 tons), the 5-1/2” internal

Dovetail Mandrel is only rated at 225 tons. As such, 225 Tons is the maximum axial load that should be
applied.
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7.13.2 DWCRT Torque Rating

Often the McCoy’ DWCRT is stronger than the Casing it is gripping. To keep from damaging the Casing, we
recommend a Safe Setting Torque based on the Casing used. The manufacturer should have a tensile ratingforthe
Casing, orit can be looked up in a reference such as Baker Hughes Tech Facts Engineering Handbook or API5CT.

Example 1: When running 7” 17# H-40 Casing, the rated tensile load is 196,000 |b. This number should be
multiplied by 0.8 to get the recommended maximum tension load.

0.8 x 196,000 = 156,800 |b.

The recommended tensionload should then be multiplied by 0.054 to get maximum settingtorque.

156,800 x 0.054 = 8,500 ft-1b

Even though the internal Dovetail Mandrel is rated for 50,000 ft-lbin the unlocked position, the limitfor this size
Casing is 8,500 ft-1b. 8,500 ft-Ibis the maximum torque that should be applied.

Example 2: When running 7” 35# Q-125 Casing, the rated tensile load is 1,370,000 |b. This number should be
multiplied by 0.8 to get its recommended tensionload.

0.8 x 1,370,000 = 1,096,000

The recommended tensionload should then be multiplied by 0.054 to get maximum settingtorque.

1,096,000 x 0.054 =59,000 ft-lb

While the maximum setting torque for this Casing is 59,000 ft-lb, the 7” internal Dovetail Mandrel is only rated at
50,000 ft-lIbin the unlocked position. 50,000 should be the maximumtorque appliedinthe unlocked position.

Refer to Appendix 1.1: Size and Ratings for Locked and Unlocked Torque Limits.
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Section 8 - Packer Cups and Gage Rings

8.1 Packer Cups

Packer Cups are an interference seal used to seal off the mud system of the DWCRT, enabling flowback,
circulation, or pumpingcement thru the DWCRT. Use this rule for determiningthe best Packer Cup size for
a given Casingsize and weight.

a. The OD sealingarea on the cup should be .100”-.250” over the Casing ID for 4-1/2” to 6-5/8” Casing
sizes.

b. The OD sealing area on the cup should be .250”-.350” over the Casing ID for 7” to 20” Casing sizes.

Before storage, it is good practice to measure and label the OD of the Packer Cups afterreturningfrom a job.
Packer Cups are made of rubber which will wear after several jobs.

8.2 Gage Rings

Gage Ringsare usedto both centerthe Packer Cups and prevent wear and tear on the Packer Cups,
thereby extendingtheiruse life. Driftsfor Gage Ringsare normally smallerthan the ID of the Casing by:

0.125" for4-1/2" to 8-5/8"
0.156" for9-5/8"-14"
0.188" for 16"-20"

Hint for internal flush Casing: A thread protector can be bored out and screwed into the internal flush

Casing of all the joints where the Packer Cup will be inserted. The modified thread protector covers the
sharp corners on the Casing thread that damages the Packer Cups and acts similarto “lift nubbin”.
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Section 9 - DWCRT Lubrication and Maintenance

Only McCoy manufactured parts are to be used on the DWCRT. Weldingshould neverbe performed on any primary
load carrying components of the DWCRT. The DWCRT utilizes modern heat treated alloys and special processes
which can be dangerously altered by heating or welding. Repairs of any DWCRT part should only be undertaken
by McCoy or a McCoy authorized shop with the proper knowledge and procedures to ensure the safety and
performance of the tool are not compromised. McCoy recommends maintenance and inspection in accordance
with APl RP8B guidelines.

Customers should work with McCoy to jointly develop and update inspection, maintenance,and repair procedures
consistent with equipment application, loading, work environment, and storage conditions. These factors may
change from time-to-time as aresult of equipment history, product improvements, new maintenance techniques,
and service conditions. NDE should be performed per ASTM E165 and ASTM E709. McCoy recommends a

performance pull testevery 5yearsfollowed by NDE. Inspection of gauging rotary connection should be performed
to API 7-2.

Schedule frequency listed belowis based on 1 to 4 jobs per month under normal operating conditions.

Category |
During the job
Observation of equipmentduring operation for indications of inadequate performance.
a. Check fortears and ripsin the Packer Cup.
b. Verifyaftereveryjoint that the Indicator lineislined up before removing from Casing.

c. Check thatSlipsare recessed below Dovetail Mandrel or Wear Guide before inserting Casing.

d. Make sure the teeth are sharp and free of debris.

e. Check paint orchalk line on Top Drive-DWCRT connection to verify the connectionis properly torqued.
Category Il
Aftereveryjob

Category | inspection plus further inspection for corrosion or missing components, deterioration, proper
lubrication, visible external cracks, and adjustment.
a. Wash OD and ID of the tool.
. Visually Inspecttool joint threads.
If used, remove the internal valve, clean and redress.
Replace internal wiperseal in Dovetail Mandrel.
Lubricate Dovetail Mandrel threads.
Clean, lubricate, and check for wear on the Clutch and mating teeth and slots.
Re-tape the vertical line.
Remove and disassemble Circulating Assembly, replace seals and reassemble.
Remove Bump Plate, Slipsand Inserts, and inspect Dovetail grooves on the Slips and Dovetail Mandrel for
wear, lubrication, chips or cracks.
j.  Wash Slipsand Dovetail Mandrel before re-applyinggrease.
k. Inspect componentsinthe mud flow path for erosion.
I. Inspectand repair as required, the White and Yellow indicator stripes on Housing.

R
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Category Il
Every 6 months.
Category Il inspection plus further inspection which should include NDE of exposed critical areas and may involve
some disassembly to access specificcomponents and identify wearthat exceeds allowable tolerances.
a. Replace all sealsin the Housing.
b. Carry out NDE on critical load-bearing components whichinclude:
1- Dovetail Mandrel
2- Slips(whenapplicable)
3- Inserts
(Contact McCoy for more details)

Category IV
Every 12 months.

Category lll inspection plus furtherinspection which should include NDE of all primary load carrying components
and critical dimension measurement.
Carry out NDE on all primary load carrying components which include:
a. Dovetail Mandrel

b. Slips

C. Inserts

d. Housing

e. Housing Cap

f. Dovetail Mandrel Nut
g. Top Mandrel

9.1 DWCRT Spring Replacement Guide

Replace the family of springs when damaged or when the uncompressed length of any individual springis
lessthan:

Part# 701254 Bump Plate Springs (Qty-6): 2.5".

Part# 701250 Mandrel Nut Springs (Qty-10): 5.51”.

Part# 605721 Bevel Spring (Qty-4):1.614".

9.2 Results of Inspections
Parts with indications lessthan 3/16” located in non-critical areas are permitted. A follow-up examination
is recommended to check for indication growth. External tool dogs have a max wear limitof 3/16” to
provide proper friction on the Casing.

NOTE: McCoy requires replacement of dies whose teeth have been worn flat or broken. To measure the
flatness of DWCRT Dies, use optical micrometer to measure the width of the flat on the tip of the tooth. If
the flat is more than 0.025” wide, the tooth is considered damaged. If more than 10% of the teeth within
any 2” x 2” square are damaged, the Die should be replaced .
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9.3 Recommended Lubrication
McCoy recommends using the followinglubrication. The use of other lubricants may affectthe
performance and accelerate wear on critical components, reducingthe life expectancy of the parts and/or
effectiveness of the tool.

Area

Lubrication

Dovetail Threads and Slip/Die Taper Surfacesabove 32°F
(0°c)

Kliberplex AG 11-462 (McCoy P/N: 700053)

Dovetail Threads and Slip/Die Taper Surfaces below 32°F
(0°¢)

Kliiberplex ELM 44-80 ARTIC (McCoy P/N: 700095)

Bolt and Set Screw Threads

Loctite 76764 (McCoy P/N: 700093)

Square Threads, Seals, Splinesand other

NLGI No. 2 Lithium equivalent

Keep all parts lubricated to prevent corrosion.

9.3.1 Stocking Quantity
McCoy suggests enough spare parts of seal kits, Packer Cups, Slips, Inserts and springs be stocked to
properly operate and maintain the tool for 3 months using DWCRT Lubrication and Maintenance schedule.
McCoy also recommends additional set of Slips be purchased. For additional details, please contact
customer service as detailed on page 7 of thismanual.

Common wear itemsfor the circulator assembly such as packer cups and gage rings are listed on the table
in Appendix 1.7. Selectthe appropriate part number for your DWCRT size and configuration. A complete
tool requiresa Head Assembly, Gripping Assembly, and Circulator Assembly.

Use the table below for generalized spare part recommendations.

Part Number | Description QTY Per Qty per
3 Month Year
606476 Head Assembly Redress Kit 3 10
606475 Head Assembly Rebuild Kit - 2
606201 Internal Gripping Assembly Redress Kit 4-1/2”- 6-5/8” 3 10
606202 Internal Gripping Assembly Redress Kit 7”- 8-5/8” 3 10
606203 Internal Gripping Assembly Redress Kit 9-5/8”- 20” 3 10
606205 Internal Gripping Assembly Overhaul Kit 4-1/2”- 6-5/8” - 1
606206 Internal Gripping Assembly Overhaul Kit 7”- 8-5/8" - 1
606207 Internal Gripping Assembly Overhaul Kit 9-5/8”- 20" - 1
606213 External Gripping Assembly Redress Kit 4-1/2” -7-5/8” 3 10
606212 External Gripping Assembly Rebuild Kit 4-1/2” — 7-5/8” - 1
605105 Internal Circulator Assembly Redress Kit 4-1/2” — 6-5/8” 3 12
605149 Internal Circulator Assembly Redress Kit 7”-7-5/8" 3 12
605098 Internal Circulator Assembly Redress Kit 8-5/8” — 20” 3 12
606522 External Circulator Assembly Rebuild Kit 4-1/2” —7-5/8” 3 12
Ref Table Packer cup 2 10
Ref Table GageRing - 2
605736 Clutch 1
605620 Snorkel - 1
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9.4 DWCRT Inspection Chart
9.4.1 Head Assembly

O

Inspecttool jointforthread and seal area damage.

Inspectinternal threads and the threaded nut that holds the Snorkel.

Inspect Housing Cap male and female threads and seal areas.

Inspectinternal Clutch teeth fordeformation (black coating worn away is acceptable).

Inspect external lugs on the Clutch. Make sure the Clutchmoves and rotates freely in the Housing.
Inspect wiperseal surface for corrosion and cracks.

Inspect external splines on Top Mandrelfor deformation (black coating worn away is acceptable).
Inspect Snorkel wiperseal areaforcorrosion and cracks.

Inspectinternal threads on Dovetail Mandrel Nutforscaringor galling.

10. Inspect Thrust Washers forscaring or galling.

11. Inspectseal area on Snorkel for rust or pits.

12. Inspectcritical cross-section of Top Mandrel for cracks.

WX NOURE WN R
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9.4.2 Internal Assembly

OooOoooO0oOooao

Checked By:

Inspectseal groove for corrosion.
Inspectthread for wear.

Inspect seal area forcorrosion or pitting.

Check for broken springs orshort springs.
InspectInsertteeth peracceptance criteria.
InspectSlip contact areas for wearor corrosion.

Inspectinternal seal diameter.
Inspect Packer Cup OD fortears, cracks, or excessive wear.
10. Inspect Gage Ring OD based on Casing beingrun.

LN U WNRE

Date:
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Inspect Wear Guide OD, verify Slips are recessed when tool isreleased.
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9.4.3 External Assembly

Inspectseal groove for corrosion.

Inspectthread for wear.

Inspectseal area forcorrosion or pitting.

Check for broken springs orshort springs.

InspectInsertteeth peracceptance criteria.

Inspect Slip contact areas for wearor corrosion.

Inspect Wear Guide OD, verify Slips /Ramps are recessed when tool is released.
Inspect seal internal diameter.

Inspect Packer Cup OD fortears, cracks, or excessive wear.

10. Inspect Gage Ring OD for proper size based on Casingbeingrun.

OooOoooO0oOooao
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Checked By:
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9.4.4 Slip Teeth Inspection Criteria

WARNING

The DWCRT cannot tolerate wellbore misalignmentin excess of 1” less than half of the pipe diameter. For
example, a 20” casing can tolerate 9” of wellbore misalignment(20”/2 - 1” = 9”).

Once top drive weight has been set down on the DWCRT, the tool must be retorqued before a tensile load can
be applied.

The DWCRT compensator will unlock the tool if the top drive continuesto lowerafter the casing gets stuck. Any
rotation of the tool while inthe unlocked position, even clockwise rotation, has the potential to retract the Slips
and release the casing string.

Up to 100,000 Ibs. of set-down weight may be appliedto the toolin the unlocked position as long as the tool
isn’trotated. Do not use the DWCRT compensator as a jar for hammering the casing into the well.

Occasionally the Indicator will continue to completely coverthe yellow stripe on the Housing as the tool is
raised out of the casing. This is indicative of an air bubble trapped below the Packer Cup which will liftthe
Housing and Mandrel until the Packer Cup releasesitsseal. Usually, the sealis releasedinthe coupler.

Slips that are not fully retracted can drag along the casing ID and threads which may resultin damage to the
casing or damage to the tool. The Housing will spin with the Top Mandrel and Indicator once the Slips are fully
retracted. Verify that the Retract Line on the Housing lines up with the Retract Line on the Indicator. If the two
are not lined up, apply set down weightand continue to retract the Slips.

Dieswhose teeth that have beenworn flat or broken must be replaced. To measure the flatness of DWCRT dies,
use a caliper to measure the width of the flat on the tip of the tooth. If the flat is more than 0.025” wide, the
tooth is considered damaged.

Count both the total number of teeth and the number of damaged teeth ina 2” x 2” square. Ifthe number of
damaged teethis more than 10% of the total number of teethin that square, the die should be replaced.
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Section 10 - Assembly— BOMs

10.1 DWCRT Assembly

| 7 | & IF IN DOUBT,.PLEASE ASK! 3 2 1
| . Tension Torque QAL wicirculator
104 q
‘ Casing Range {Tons) t#Hb.)
T 4-1/2"9.5-15.10# 140 13,000 8.6
@16.00
D 1 5" 18-23.24 160 15,000 8.4
5-1/2" 15.5-26.8% 225 25,000 8.9
[ 17 5-1/2" 15.5-23# 255 25,000 8.9
] ‘ 5-1/2" 20-23# 300 30,000 89
&" 20-24.5# 430 30,000 9
14.00
@ 6-5/8" 20-36.7# a70 50,000 9.4
7" 17-354
c 450Ton 7" 17-35% Display 7-5/8" 24-42.84# 450 65,000 7é
[
123
8-5/8" 24-A4#
9-5/8" 36-59.4#
10-3/4" 40.5- 60.7# 450 65,000 9.7
11-3/4" 47-71#
] @22.00 13-3/8" 54.4-85%
16" 65-109#
16-3/4" 65-109#
18-5/8" 87.5-117# 430 65.000 10
20" 94-133#
B
4-1/2-7-5/8" External 500 65,000 9.8
@1400 20.00
500 Ton 4-1/2" Display Py [Foraue: Em—
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A X oae0:  FRACTON 21/22 MACHWED 208 “BEeD Bl |20
a0 w2015 ANOGULAR +05F STRAGHTTHIE 17586 0.0 00T |3
Wik s 2006 FERFEND +0.3% TASEREDTHLDE 125RME OD-OD MOTE e TR NS 4"] |'r2"'20“
e SEpeacH CosTe | P oo AM oare 171342017
ORI KNSRI NI RN B oo . oo o o oL
e e e N e v T 603025 D |1 .2
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| LEASE ASK! | | 2 | 1
Head Circulator
PART NUMBER DESCRIFTION Assembly ITEM NO. PART NUMBER DESCRIPTIOM Size Assembly
Opfions/QTY. Options/QTY.
606474 Head Assembly Anti-collapse 1/4" Travel 1 20 605101 Circulator Assembly 4-1/2"- 6-5/8" 1
406479 Head Assembly Shorty Anti-collapse 1/4" Travel 1 21 &050%0 Circulator Assembly 8-5/8" 13-3/8" 1
22 &05351 Circulator Assembly 16" 20" 1
23 605071 Circulator Assembly 7" 7-5/8" 1
TEM NO. | PART MUMBER DESCRIPTION lmemc'!igrgwafemcl 24 606188 Circulator Assembly External 4-1/2"-7-5/8" 1
10 405730 Internal Gripping Assembly 4-1/2" 200 1
11 406280 External Gnpping Assembly 4-1/2-7-5/8" 1
See Mote 1
See Mote 2

See Note 3

Hoist: [Torgue: Pressurs:
. CRAICAL COMPONENT:
Notes: : T &£ .4 w [  DWoDI3
ooz S L NSNS ARE I P, FME AL B .
1. Select one each for a complete fool: Head Assembly, R e e T R e ]
7 DECIMAL  TOLERAMCES SURFACEFMEH CONCBEMTRICITY -
Crip Assembly, et s |2 DWGCRT Assembly
Circulators Assembly. Mot all components can be used = © P MACHMED ISEMS COB.D di0TR |
10 e.ih er. XX =£015  ANGULAR $050° STRAIGHT THDS. | 75RMS D«D DIOTR a o ﬁ ﬂ’ 5 Bl 4—_| J|r2|_ 20._
2. Reler fo 605730 for other Internal gripping assembly sizes. RIS FERRND 1055 TARSEDTHOL TR S0 00 el — - .
3. Curently External takes a different Dovetail Mandrel Nut. T e I IR o o s 4810 RS L TRV R, e T T 140 Ton 4-1/2
when External is qouted You'll need to take that into @013 Y DRAWNCRYS, LP. ; BOLRG DEVELOPIMENT GENERAL PARTHER , _ ) DRSCAE 134 weormuen
oroton e s C sy e e [ PRt ST s e, TR P YT e = =
cons : SRS R e R AR D R IR e om0l 605025 D 242
Ao A2 il S S T = = 017
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10.1.1 Head Assembly, 500 Ton

8 | Fi | & | IFIN DOUBT.|..PLEASE ASK! | 3 | 2 | 1
D
2 DETAIL D
Clutch Detail SCALET -3
SECTION C-C
SCALE1:12
DETAIL B
SCALE1:3
(8
B
o1
1 ® 5e0 @ ® @ @
SCALE 1 :
Hoist: 500 Ton | Torgue: 45,000 fi-lb Pressure:
CRIMCAL COMPONENT: Mo =
e TRTERT R A W " DWO0013
o PO CAMERSICHE. ALL DRARSIDAIS ARE D1 FACHEE FERCIVE ALL BLIRES .
RALED HEES VKA BE O VLIS S O e T e [PROESEES
DECIMAL TOLERAMCE  SURFACEFRMSH concawmcmy [10- ] [ Head Assembly
A X =i0Ez  FRACTION £1/32 WACHNED 390RMS "GO. 1D MIOTE Z
XX =205 ANGULAR $050F STRAIGHITHDS. I7SRMS p.p ot |3: s
NN =£005 PERPEND. $0.35% TAPERED THDE 135RMS OO.OD _0IDTIR " o ﬁ’ n’ 5 500 Toﬂ
4' [ JL DaTE
wrn. RU Q4 01/17/2019 [ GAEaE 12 weomas
V. DWHL 574, 3 Pt MO FEV. HED
o o 606474 - ol | 1 Wy

CA\DW_Vault\DW Jobs\Handling Tools\DWO0013\CAD Files', Printed copy is UNCONTROLLED



8 | 7 | | IF IN DOUBT.}.PLEASE ASK! | 3 | 2 [ 1
TEM NO. PART NUMBER DESCRIFTION Toolbox Size QTY. PART oo s Redr}ess 5” RebL}iId EH'Id Over}]oul r';'? |
: DESCRIPTION Toclbox Size &0&647 6/Redress | 606475/Rebuild | 606477/ Cverhau
! e sirreirany | Kit /QIY. Kit/QTY. Kit/QTY.
3 605749 Clutch spring Alignment Pin 6 :gg:;z Cluich SprEgR.f\llgnmenl Fin —53 ] ] ?
4 606047 Dovetail Mandrel Nut 1 g - 5
5 406473 Housing 1 700801 O-Ring 2-334 1 1 1
g 205016 Housing Cap ] 700602 O-Ring 2-266 1 1 1
7 405390 Indicator ] 700800 PolyPak 4.5000Dx6.000ID 1 1 1
8 605018 Indicator Mut 1 700002 Setf Scraw 3/8-16 x5/8 - 12 12
9 404079 Locking Nut 1 700000 Shoulder Bolt 1/2-13 x 5/8 5L1 - - 5
10 700400 O-Ring 2.453 1 701201 Snap Ring 12.500Dx11.38ID - 1 1 —
11 700401 O-Ring 2-334 1 701200 Snap Ring 120Dx10.88ID - 1 1
12 700602 O-Ring 2266 1 605721 Spring - - 4
13 700800 PolyPak 4.5000Dx4.000ID 1 701250 Spring - - 10
14 405318 safety Clamp 2 700110 Spring - - 6
15 700002 Set Screw 3/8-16 x 5/8 12 605686 Thrust Ring - - 2
16 701160 Shackle 3/4"4-3/4Ton 2 605022 Thrust Washer - - 2 c
17 700000 Shoulder Bolt 1/2-13 x 5/8 5L1 5 700801 Wiper Seal 2.000Dx8.001D 1 1 1
18 701201 Snap Ring 12.5000Dx%11.38ID 1 it I Soring Val
- nternal Spring Valve
19 701200 Snap Ring 120Dx10.88ID 1 Part Numger 502870
20 605739 Snorkel 1 Can Replace Item # 405113
21 &05113 Spacer 1
22 701250 Spring 0 see Note 2 —
23 700110 spring &
24 £05721 Spring 4
25 605720 Spring Plate 1
26 605020 Spnng Retaining Cage 1
27 605222 Thrust Bearing 1 B
28 £05686 Thrust Ring 2
29 605022 Thrust Washer 2
30 60590 Top Mandrel 1
31 700801 Wiper Seal 2.000Dx8.001D 1
ITEM PART - —
NO. | NUMBER DESCRIPTION | Options/QTY.
50 | 605118 safety Ring 1 Hoist. 500 Ton [Targue: 45,000 fiHb Pressure: -
CRIICAL COMPONENT No
O BT SCALE PO DIMERSIONE. ALL DIMERSIONE ARE I MG FEMOVE ALL BLERS. i R A W e DWOU ] 3
SIS L om0 ML ST SOSS Yo 78 SOt [P '
DECIMAL TOLERANCES  SURFACEFRMSH concamay | 1:- ] Oe=pan Head Assembly
¥ =ia)  FRACTION 1730 uacames sems "aEE WATE (2 A
Noies: X¥ 22015 ANGULAR £050° STRAKGHT THDE. | FERRMS o0 0I0TR 3: F.
1. Refer to 60590 for available connections. Tosgme FEYD. 103 WERDTER 178 00-00 g, oRKE 500Ton
2. safety ring available in place of cable guide cover. DR P R I AL DA L P
A TERLAL A RO e A e ,.u-.-x-@ﬁg;an%.aéﬁ;mﬁﬂ{ﬂﬁsé;;;::;mz !n-ws::ll aFn. RU DA 017172019 GFCAE 18 WECHT|LES) n _
e e S S . [ 406474 T of2a e
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10.1.2 Head Assembly Shorty, 500 Ton
[ 7 &

IF IN DOUBT,.PLEASE ASK!

DETAIL B
SCALE1:3

SECTION C C
SCALE1:

B B
SECTION A-A
— @ o SCALE1 : 4 @ H E o —
Hoist: 500 Ton |Torgue: 45,000 fidb Pressure: -
CRMCAL COMPONENT: No 5
— - TRTERT ks DWO0013
S HE SEALE P CAMENSICAT. ALL DAMENSICH ARE 14 FICHES, FEMCVE ALL BLIRS
EALALS AL CORKIYS 0o 47 AFEAL ALL SHARF $DCES Com(oo0 X 42 8 08 STk | FRSCES FECE.
DECIAL TOLERANCE:  SURFACEFIEH  concammmcmy [1:- el (R bly Shorty
: eq SSemoily O
A X =iom  FRACTION £1/2 wacenen zsems “GETE aene |2 m A
¥ =015 ANGULAR £050° STRAGHTTHDL IPSRME p.p oome |3 i
200 £006 PERFEND. £0.95" TAPERED THDL 135RMS ©O.OD .OIOTR| - [e . - 500 Ton
AR MACH 005 TN 4 D JL QalE
TR DRI FEF AZVE Y113
AT, AR Ao MR 1 CRABI VLD LA RETEREICE 1€ LA APPAED SEVIEN. . =
[SrikE BOUNG DEVELOPME T GENERAL PARTIER B DA O1/17/2019  |"DFscaE 12 wacres
iz DucuuN'zc:N'um’A i o R A  F core o v s T i
O I FAKT I ANT WAY WEHGUT THE EXTRESS WRITTEN CIOMGENT OF DW. THS DOUUMERT ALSD G AN UHPUELEREL WORKE Of DW, D% DWHS RV, DWHL sl Pt MO - s
AL IVGETS10) 145 WOWS: ANDIHITALS 1A THE WM, CONPTERTAL AND A A TEADE SECTEL, DA MAY ALSE) EEX 10) FRCTEC T THE &06479 2 o1l
P 2 4 INFUBLSAED COPCHT THERE s ACCE T WG, WY HEY D, Lt S DSclCat TE RO R o (o DATE o
H SEID BY O 1D 00
Printed copy is UNCONTROLLED
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3 | 7 | é IF IN DOUBT.}.PLEASE ASK! | 3 | 2 l 1
ITEM PART 5 Rebuild Kit Redress Kit Overhaul Kit
NO. | MUMBER DESCRIPTION Toolbox Size ary. N DESCRIPTION Toolbox Size | 606475/Rebuild | 606476/Redrass | 606477/Overhaul
1 605378 Cable Guide Cover 1 Kit/QTY. Kit/QTY. Kit/QTY.
2 £05620 Clutch 1 605749 |Clutch spring Alignment Pin| - - 3
3 605749 Clutch spring Alignment Pin 3 700400 O-Ring 2_453 1 1 1
4 606282 |Dovetail Mondrcfl Mut - Locking 1 200801 O-Ring 5334 1 1 1
° 406478 Housing ! 700602 O-Rin 2-266 1 1 1
6 505016 Housing Cap 1 g
7 405650 Indicator 1 700800 PolyPak 6.5000Dx46.0001D 1 1 1
8 405018 Indicator Nut 1 700002 set Screw 3/8-16 x 5/8 12 - 12
? 504079 Locking Nut ! 700000 Shoulder Bolt 1/2-13x 5/8 5L 1 - - 5
10 700400 O-Ring 2-453 1 3
T 700601 ORing 2334 1 701201 Snap Ring 12,500Dx11.38ID - - 1
12 700802 ORing 5284 1 701200 snap Ring 120Dx10.88ID - - 1
13 700800 PolyPak 6,.5000D%4.0001D 1 701250 Spring - - 10
14 405318 Scfew Clomp 2 700110 Spn'ng - - &
15 700002 Set screw 3;’?—1 &% 5/8 12 205721 Spring B N 4
16 701160 Shackle 3/4" 4-3/4Ton 2
17 700000 Shoulder Bolt 1/2-13x5/8 5L 1 5 605022 Thrust Washer - - 2
18 701201 snap Ring 12,500Dx11.38I1D 1 700801 Wiper Seal 2.000D%5.001D 1 1 1
12 701200 Snap Ring 120Dx10.88ID 1
20 4605792 Snorkel 1
21 701250 spring 10
22 700110 Spri [
pn_ng See Mote 1 See Mote 2
23 405721 Spnng 4
24 605720 Spring Plate 1
25 405020 Spring Retaining Cage 1
26 605222 Thrust Bearing 1
27 605686 Thrust Ring 2
28 605022 Thrust Washer 2
29 S0629X Top Mandrel 1
30 700801 Wiper seal 2.000Dx8.001D> 1
ITEM PART -
NO. | NUMBER DESCRIPTION Options/GQTY.
50 605118 Safety Ring 1 Haist: 500 Tan [Torgue: 45,000 fi-i Pressure: -
CRIMCAL COMPONENT: No
ST T B R A W | DWo013
L8 1 O, AL DMERGIHS ATE I FICES. FEMCVE AL LR !
e e Il oo J .
CECIMAL  TOLERANCES SURFACE FMSH  COMNCENTRICITY -7 il Eﬁmgémfm
¥ =eomy  FRACTION 132 uacsmen ssews oo “SaSs |2
XX =:015 ANGULAR :050° STRAIGHTTHDS I7SEMS p.p  pioTR a3
Notes: MX=$005 FERFEND. $035° TAPEREDTHOA 135RMS ©O-O0 .0IOTIR 4 [~ - 500 Ton
: ; . ___ A1RpACH sTE |- G JL [
i SRg:g; Jﬁ .?S?féﬁ-é%g‘.—’ﬁ";.‘é’éi%‘%%”féif;%”ji de cover e S —— PN TR [y Ty S
S = T 606479 01 | 2. 3
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10.1.3 DWCRT 1,000 Ton Assembly

]

| T

| IF IN DOUBT4..PLEASE ASK!

ka

. Torque Torque
Tubular Size Walaht Casing 1D (in.) Azlaica:l}::ﬂ Capacity Capacly s:::i:l::n ol | Florer bal OAL (in.) ASttl;r:ie P9
Range (Locked ft- |{Unlocked ft- m ID (in.) | (brl/min) = Weight (Ibs.)
D ({Tons) (Tons) (in.)
Ib) Ib)
¥ iy 17-35% 6.538 - 6.004 400 60,000 20,000 50 1.5 12 122 137 2950
7-5/8" 39-55.34 6.625-6.125 500 65,000 25,000 50 1.5 12 122 137 3000
9-5/8" 36 -59.4 # 8.921- 8.407 1000 100,000 75,000 50 2.25 20 130 153 3350
i 9-7/8" 6284 8.625 1000 100,000 75,000 50 2.25 20 130 153 3350
10-3/4"  |40.5-60.74 10.050 - 9.660 1000 100,000 75,000 50 2.25 20 130 153 3580
11-3/4" 47 - 714 11.000 - 10.586 1000 100,000 75,000 50 2.25 20 130 153 3600
13-3/8" 54.4 - 854 12.615-12.159 1000 100,000 75,000 50 2.25 20 130 153 4000
I 13-5/8" 88.24 12.375 1000 100,000 75,000 50 2.25 20 130 153 4000
16" 65 -109% 15.250 - 14.688 1000 100,000 75,000 50 2.25 20 135 162 4400
16-3/4" 65 - 1094 16.250 - 15.750 1000 100,000 75,000 50 2.25 20 135 162 4500
18-5/8" 87.5- 1364 17.755-17.239 1000 100,000 75,000 50 2.25 20 135 162 5050
20" 94 - 1334 19.124 - 18.730 1000 100,000 75,000 50 2.25 20 135 162 5300
T 20" 163-1874 18.625 - 18.125 1000 100,000 75,000 50 2.25 20 135 162 5350
22" 170-224# 20.438-19.938 1000 100,000 75,000 50 2.25 20 138 N/A 5850
24" 171-216# 22.685 - 22.185 1000 100,000 75,000 50 2.25 20 138 N/A 6500
26" 202-2754 24.550 - 24.050 1000 100,000 75,000 50 2.25 20 138 N/A 7100
B
1000 Ton 13-3/8" Display
Hoit: [Tarque: Prassure:
CRITICAL COMPOMENT.
OO PR DGR . T ST N T L S DWOD04
5 ??f;ffi"ii : ii?f: e ™" DWCRTIK Assembly
sotmims  ANSUARECET sepmrnmitang gop - o
S 605444 A T a2
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~ A e AR QQUH'-E-‘*SE ASKI | e

o | s I 1
> |memno. | PART NUMBER DESCRIPTION size R g < _'IL%" PART rﬂu_n_a_asre DESCRIPTION Size P i 0 _
> 1 | 504521 Heod Assembly 1000 Ton | 20 | 0307 Fculalar Assembly 7 7-5/8" ]
{ < 21 | A05474 Circulator Assembily ?-5/8'-13-3/8" 1
‘D“\_A_MJN_MAM\J\_A_A_AA_A_WA/\_W 22 L05475 Circulator Assembly 1620 [

23 | 405350 Circulator Assembly Pl 1

. Grippin
TEMNO. |  PART NUMBER DESCRIPTION Size AssomiIaTy.
10 A0&28% Internal Grip Assemibly 24" 1
See Mote |
10

See Mofe 2

Realp
CRITICAL COMPONERNT:

Presisiing:

Mates
1. Select one each forg rcm?lefe toal: Heod Assembily,
Gnnoln%: Assembly, Circulator Asse mblr'
» oll compenants can be used Together.
2. Refer fo 06289 for ather intemal gripping assemily
sizes,

R A w|™ DWwWO004

—

DWCRTIE Assembily

-2

&05444 !A | g
Frinted copy is UNCONTROLLED
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10.1.4 Head Assembly, 1,000 Ton

(=]

[=3]

& 7 & | IF I DC)LJBT.|..P'_EASE ASK! | 3 2 |
TEM NO. | PART MUMBER DESCRIPTION Toolbox Size Collapsed/QTY. B N 257 Rebuild
505752 Cable Guids [ FART NUMBE DESCRIPTION Kit/Rebuild Kit/QTY.
z 405621 Cluich Cht -
E 405749 oring Alignment Fin 6 alignment Fin - )
4 S044; tail Mandral Nut ] O-Ring 1 D
5 408 Housing O-Ring 1 -
& 405453 Housing Cap O-Fing 1 .
7 605460 ndicator PalyPak ]
B 5054 Indicator Mut Py — B B N
9 king Mui Set Screw é 4 -
10 2-340 Shoulder Bolt B3 - -
11 2-272 snap Ring 1 - -
12 2-45% inap Ring - -
13 ODxB.375ID Soring 12 _ -
14 Spring 3 - -
15 3/B-16x3/4 12 Spring & - - —~
18 347 4-3/4Ton E Thrust Waosher 2 - -
17 Shoulder Bolt 1/2-13 x 5/8 5L | 6 Wioer Seal ] 1 _
18 Snap Ring 14.210Dx12.88I0 1
1% Snap Ring 15.150Dx13.451D
20 snarkel - - A
21 Snorkel 3pa ,"— == tere 2 |
22 Spring 12 i
23 Spring &
24 404454 Spring 3
25 404409 Spring Plate ]
248 A05454 Spring Retaining Cage
27 405458 Thrust Bearing B
28 a05743 Thrust Ring 2
Thrust Washer 2
Top Mandrel| ]
10.500Dx%.50ID
NO. FART MUMBER ESCRIPTION Cptions/QTY.
505655 —ty Fing 1 B
Hoist 1000 Ton |Tcr::|ur:: 75,000 ft-b Pressure:; -
CRMCAL SOMPOHENT: Mo —
M';‘.:'Ine"al =not specifiea A -
FRCER I o e
. ' ¢ Head Assembly <4 2

o 40548X for available

ety ring availakble in place o

onnections.

1
2
RiR |3
el

cable guide cover.

i

DR SCAr  1E WICHTLY 2083 445

Fad R

Cvdw_wvaulihdw jobshhandling toclsh\dwi004\ cad filesh,
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8 7 | [ IF IN DOUBT..FLEASE ASKI 3 [ 2 | 1
ITEM NO. | PART MUMBER DESCRIPTION Toclbox Size Collapsed/GTY. &06251 Crverhaul 406252 Rebuild 606253 Redress
1 605752 Cable Guide Cover 1 PARTNUMBER | DESCRIFTION K a2l | kitrrebuid Kitygry. | K/Redress
2 605621 Clutch ] r
3 405749 Cluteh Sprng Alignment Fin s 405745 Eﬂ;‘;’,’;gﬁ;‘&% 8 - -
4 606472 Dovelall Mandral Mut | 700418 O-Ring 1 1 1
5 604520 Howsing 1 FO0&17 O-Ring 1 1 -
& 605453 Housing Cop 1 700410 O-Ring 1 ] %
Fi 605460 Indlicator I JO0R07 PolyPak 1 1 1
8 &05450 Indicater Nuf | 701350 Fyry p— s % -
9 605500 LD-CHPIQ Wt 1 700002 Sat Soraw & & -
[ 700518 O-Ring 2-340 ! 700000 Shoulder Bolt & -
1 FO0&17 O-Ring 2-272 1 701205 Snop Ring 1 g E
12 700419 O-Ring 2-459 | FOI204 Snop Ring 1 - -
13 Fo0osoz? PalyPak 200008 37510 1 JOI250 Spring 12
14 405449 Safety Hanger Swivel 1 06456 Spring 3 -
15 701352 Set Screw 3e-14x 34 12 F00110 Spring & -
16 701160 shackle 3/4" 4-3/4 Ten 2 s08262 Thrust Washer 2 - -
17 70000 Shauldar Bolt 1/2-13 % 5/85L 1 [ 700806 Wiper Seal 1 1
18 701205 Snop Ring 142100128810 1
% O304 Snop Ring 15.1500x13.4510 1
0 405451 Sharkel ! See Mote | See Mote 2
21 605501 Snorkel Spocer 1 1L
ps 701250 Spring 12
23 700110 Spring &
24 04454 Spring 3
25 A0&407 Spring Plale 1
26 605454 Spring Relaining Cage |
27 605458 Thrust Bearing ]
8 605743 Thrust Ring 2
P 604262 Thrust Washer 2
0 A0&48X Top Moardre! 1
31 FODB0S Wiper Seal 10, 50C0x.501D 1
ITEM WO, PART MUMBER DESCRIPTION Crptions/G&TY. L
50 8054655 Safety Ring 1
Halst: 1000 Ton [Terepae: 75,000 -k Pressare:
CRITICAL COMPONENT: No Lo B : s DWOOD4
PommRET RS [idRiol tnal sacied>
DHCWAAL ﬁ‘:rmfx’:;ulskun.«.: HHEH L;.rﬁr‘,r.l.l:{.lj.r-l 1 v
Lo TaN R e e Rl .
T.E::F;r to 60648X for availoble connections, g e et g o ey F] e L 2 l'?:-l::r-l!" TooETen
2. safety ring available in ploce of cable guide cover. - =TT T o e
et e 406521 [222

Civaw_voultydw jobs\handling toolshdwl0D4cad filesy,
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10.2 Internal GrlpplngAssemny,4 -1/2”-20"

l | | IF IN DOUBT|. PLEASE ASK! 3 | 2 [ 1
. OAL wfcirculator
Casing Range Tﬁr;sr%n T{?fr_ I U? and standard
49.25 ’ Head(ft)
4-1/2"9.5-15.10# 140 13,000 8.6
D D
5" 18-23.2# 160 15,000 8.6
5-1/2" 15.5-26.8# 225 25,000 8.9
-1/2" 15.5- 255 25,000 8.9
_ 140 Ton 4-1/2" 9.5-15.10# Display 51/215.5-23% L
5-1/2"20-23# 300 30,000 8.9
6" 20-24.5%# 430 30,000 4
40,00 6-5/8"20-36.7# 370 50,000 9.6
C 7 17-35% c
7-5/8" 24-42.8% 450 65.000 76
1475 8-5/8"24-44#%
9-5/8" 36-59.4%
10-3/4" 40.5- 60.7 # 450 45,000 9.7
n 11-3/4" 47-71# |
450 Ton 7" 17-35# Display 13-3/8" 54.4-85%
' 60.00 16" 65-109#
16-3/4" 65-109#
18-5/8"87.5-117# 450 £6.000 10
20" 94-133#
B B
q)zf.oo
450 Ton 20" 94-133# Display All Configurations will need CRT Head
and a Circulator Assembly
CRMCAL COMPONENT Mo
T R oA [ DWO0013
e e S BTG, ey 14/
A et ::::fj F::;scﬂ;f?%?% ]2 i "™ Internal Gripping Assembly N
XE 23015 ANGULAR £050° STRAIGHTTHDS I7SEMS p.ip DIOTR 3: el
XXX =£005 PERFEND. $0.35° TAPERED THOG. 135RMS OOD.OD .DIOTIR 4: Q ﬁ, #5 4‘1)’2" 20“
T DR G TS AZBJACH. 095 TN - Dl JL D4 §/31,/2018
o T T Dl pr— T I
SR, 3 “ﬂm'"“ﬁﬂmmxs'&'m;w o . =T v e
e : P o [ = 605730 - .13

CAdw_vaulthdw jobs\handling tocls\dw0013\cad files\

Printed copy is UNCONTROLLED

43



8 l 7 | é | IF IN DOUBT.I..PLEASE ASK! | 3 | 2 l
ITEM MO, PART NUMEBER DESCRIFTIOMN Size Toolbox Size 4.5"9.5-15.10/QTY. _
1 605328 Bump Flate 41/2°5" 1 Redres Kl o1
4-1/2"9.5-15.1% 140 Contains
2 606105 Dovetail Mandrel Ton 1 QTY Part #
1 700802
3 700500 Lock Washer Internal Teeth 6 s 700500 D
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x 2 & Part # 606205
Contains
6 701352 Sef Screw 3/8-16 x 3/4 & QTY Part #
- " 1 406201
7 405109 S|Ip 4-1/2"9.5-15.1# & & 701254
8 701254 spring 6 A
DETAIL AA
SCALE1:2
]
B
SECTION A-A
At SCALE1:5
CRMCAL COMPONENT: NoO N
: FIERAL R A w | DWOoOo13
EEDIEIE S ST, 14/
DECIMAL TOLERAMCES  SURFACEFMEH COWCENTRICTY |10~ et O
Int |G A bl
¥ =efay  FRACTION 4187 wacsmen ssems oe g mams |2 nierna npping Assembly A
e =3015  ANGULAR $+050F STRAGHITHDS ITSRMS p.p oot |3 s
XXX =£006 PERFEMD. 2035 TAPERED THDG. 13SRMS OC-O0 .DIOTIR 4 o ﬁ’ ”5 4‘1 1{2" 20“
e TR P R T AEMACK SR oew S 04E 8/31/2018 140 Ton 4-1/2"
pATERS .»pr-zc:'r_:;r:g‘:fa-_ﬁg_nc d amn. TF DATE /2570018 DFTSCAE 198 wBGHIES) - _
R TE e e TN NG it RO A RE S e e R, e - =" 605730 - 2 .13
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8 l 7 | é | IF IN DOUBT,.PLEASE ASK! | 3 | 2 [ 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 5" 18-23.2/QTY. Redress Kit
o Part # 406209
1 605328 Bump Plate 4-1/2"-5 1 chiqinz .
: 18 QTY Pa
2 606106 Dovetail Mandrel 5"18-23.2# 160 Ton 1 b 700802
3 700500 Lock Washer Internal Teeth 13 & 700500
4 700802 PolyPak 3.000D%2.5001D 1 Overhaul Kit
Part # 406210
5 700008 safety Bolt 1/2-13x2 é Contains
QTY Part#
[ 701352 set screw 3/8-16x 3/4 [ 1 406209
" " & 701254
7 405110 ship 5" 18-23.2# & P 700008
8 701254 spring & 6] 701352 —
DETAIL BB
SCALE1:2
SECTION B-B
SCALE: 6
BB
CRMCAL COMPONENT: Mo )
PO,y N [l - pwoo13
T el i
SurAce FHaH SotcETRET e Internal Gripping Assembly
X =207 FRACTION £1/30  MACHMED 2S0RMS  GO.D O10TIE Z
XX =015 ANGULAR $+050° STRAGHTTHDS. ITSRMS p.pp  DI0TR 3: haad
2005 PERPIND. 4067 TAPEREDTHDS. 155 CO-CO DIOTR | RS 4-1/2" 20"
TV CRAWTG PER AL TS AR DR IE b AL DA B/31/2018 160 Ton 5"
B Mo Coo N T e
O I AR I AMY WWAT WEHCAT THE EXPYESS WIITTER COMIERT OF OW, LMERT ALSD) B AR LMPIELSED W-ORE OF W, . DL DATE Pt R, P ET
T e e R SRR A A S e e e TR o e 605730 - 3 .13
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8 | 7 | 6 | IFIN DOUBT.|..PLEASE ASK! | 3 | 2 | 1
i - 5.5"15.5-26.8%/5.5"| pedress kit
ITEM NO. PART NUMBER DESCRIPTION Size Toclbox Size |5 PEEITY, R o
1 605329 Bump Plate 5-1/2" 15.5-26# 1 Contains
5-1/2" 15.5-26.8#% Qry Par?
; 5-26. 1] 700802
2 406107 Dovetail Mandrel 295 Ton 1 & 700500
3 700500 Lock Washer Internal Teeth & .
Overhaul Kit
4 700802 PolyPak 3.000Dx2.5001D 1 Pari # 404205
5 700008 safety Bolt 1/2-13x 2 & 8%’.”‘:;!2; s
) 1] 406201
6 701352 Set s_crew 3/8-16 x3/4 & o Sorans
7 405084 slip 5-1/2" 15.5-26.8% & & 700008
8 701254 Spring 6 6l 701352

ccC

SECTION C-C
SCALE1:7

DETAIL CC
SCALE1:2

CRMCAL COMPONENT: Mo

et DWo013

S R A W
o H sALE AL . EMOVE AL BUES 4
BADIIS ALL CORKERS 105/ 0d7. 8 FEAK AL SHARP EDCET 008,000 K 45% D8 004/.000 B [FROCES. JFECS.
CLLED MOLES SHOULE SE GRS THE FLLE SIF OF N ICHLERANICE : o
DECIMAL  TOLERANCES  SURFACERMSH  COncanmay |1: - I Internal Gripping Assembly
X =ii@2 FRACTION £137 MACHNED 250RMS  ©O-ID 0I0TR x
X =4015 ANGULAR $0.50° SRAIGH THDS I75RME p.o pome |3: .
XXX=$005 FERFEND. 2035 TAPEREDTHDE 125RMS CC-00 .OIOTR 4 O#ﬁs 4‘11’2' 20“
A JMACE 005 T - N I? o
R S R 225Ton 5-1/2"15.5-26.8 #
L e prre e . ; ” _
(2018 Y DRAVWIVORS, LF. ; BOUNG DEVELOPMENT GEMERAL FARTHER w0, TF DaTE 9/25/2018 DFTICAE 134 wWBGHIES
THE COCUMERSTE CONFIDENTAT AVES £ HE PYGPETTY CF GEAWWDRLS LP. (D) TMAY Rl BE COPED 08 FEPROCUCED [N WHDLE - = =
O I FAKT N ANT AT WEHOUT % WITITEN COSCERT OF O, THE DOLUWERT ALSD [ AN UAPUBLERED WORE OF Y. DL [T, 3 Pt MO - e
AL G50 115 WOW, AND TS ) AT S WO, COMPCCHTAL A0iE A5 R {EADE SECEY. DV MAT ALSCO S, 10 FRCIECT THE &05730 _ 4 13
WORE A5 AN UNPULSED CO THCISE FRAVING ACCESS 10 THE WO WAT MO DO, U5, OF DICLOGE THE B HTHE WO e arrs, [ o
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8 | 7 | 6 | IF IN DOUBT.|.PLEASE ASK! 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 5.5" 15.5-23#/QTY. Redress Kit
-~ Part # 606201
1 405573 8ump Plate 5-1/2"15.5-23# 1 Coniaine
2 606108 Dovetail Mandrel 5-1/2" 15.5-23# 255 Ton 1 Qry _Part®
3 700500 Lock Washer Internal Teeth 3 &) 700500 o
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
5 700008 Safety Bolt 1/2-13x2 & E%Hf,iﬁ‘gms
6 701352 Set Screw 3/8-16 % 3/4 6 Qv part
7 405084 siip 5-1/2" 15.5-26.8# & é 701254
k 4| 700008 |
8 701254 Sprnng 6 6 701352
c
DETAIL DD
SCALE1:2
E‘-. SECTION D-D B
‘rJ; SCALE1:7
DD
CRMCAL COMPONENT: Mo .
oM g Pk At A0, PSR P A s | R A B pwoota
Tl i 1E4
CECIMAL TOLERANCER  SURFACEFMSH concawmamy |10 pecban vy
It et A bl
¥ ozemm  FRACTION 137 mucumEn ssems “eee haTE |2 nremal npping Assembly A
XX =£015 ANGULAR £050° STRAIGHT THDS. ITSREMS p.ip  p10TR 3: Rl
004305 PERPEND. 4005 TATERIDTHDS 12595 0000 DIOTR CFNE 4-1/2" 207
AL aACe e e JL_JoeE 83172018 255 Ton 5-1/2" 15.5-23#
e T SR s TF DA 0/25/2018 DATGCAE 198 wEGHIES
Y. DEL D Pert H. BE =
— — 605730 - 5 .13
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8 | 7 | 6 | IF IN DOUBT.}.PLEASE ASK! | 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIFTION size Toolbox Size 5.5" 20-23#/QTY. Redress Kit
1 605573 Bump Plate 5-1/2" 15.5-23#% 1 Part # 606201
Contains
2 606109 Dovetail Mandrel 5-1/2" 20-23# 300 Ton 1 ?T‘l‘ 7?)00:310#;
3 700500 Lock Washer Internal Teeth & 6) 700500 D
4 700802 PolyPak 3.000Dx2.500ID 1 overhaul Kit
Part # £06205
5 700008 Safety Bolt 1/2-13x2 6 Contains
_ QTY Part #
& 701352 Set S-crew 3/8-16x3/4 & 1 406201
7 605412 slip 5-1/2" 20-23# & & 701254
. & 700008 L
8 701254 spnng & &) 701352
C
DETAIL EE
SCALET:2
B
SECTION E-E
SCALET: &
E E CRMCAL COMPONENT: Mo .
0P AL P ORI CRCHE A P ARE B, REMCVEAL, S R A Dwoo13
% T (AT ALL CORNEES S0 SREAL AL SHART EOGES JE5/C00 47 O OO p]xx_(w; T, I r
DECIMAL  TOLERAMNCE:  SURFACERNSH cowcantaamy |10- Dol L
Internal Gripping Assembil
_____ = X =emz  FRACTION £1/30 wuCWMED 350RMs SO0 BIaTE |2 pping Y A
XX 52015 ANGULAR £0.50° STRAIGHT THDS. I7SRMS p.p  moTR 3 Sam
0024005 PERPEND. 40357 TATEREDTHOL 12PME CO-00 DI0TR CRAS 4-1/2" 20"
S R L S — T JL GeE B/31/2018 300 Ton 5-1/2" 20-23#
B T pre—— oE eyzamiE e
iz n-ng::f?;ﬂﬂ ] [ [ =T FET E
;aaf‘?u.-ﬁh e e 605730 - & .13
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8 l 7 | & | IF IN DOUBT.}.PLEASE ASK! | 3 | 2 [
ITEM NO. PART NUMBER DESCRIFTION Size Toolbox size &" 20-24.5%/QTY. Redress Kit
1 605533 Bump Plate 8" 20-24.54 1 Part # 606201
Contains
2 €06110 Dovetail Mandrel &" 20-24.5# 430 Ton 1 QTY Part #
1] 700802
3 700500 Lock Washer Internal Teeth & & 700500
4 700802 PolyPak 3.000Dx2.500ID 1 Ovwerhaul Kit
Part # 404205
5 700008 Safety Bolt 1/2-13x2 & Contains
Tr Part #
& 701352 Set Screw 3/8-16x3/4 & Q 60%201
7 405532 slip &' 20-24.5% é 6 701254
&) 700008
8 701254 spring 3 &) 701382

FF

SECTION F-F
SCALET: 6

DETAIL FF
SCALET:2

CRMCAL COMFONENT: No

e ALL HES. FEMVE AL BLIREE
RADAS AL CORNERS T5%047. SFEAK ALL SHART B e e
CRILLED, 1SOLES SHOULD §E Gt THE PLUS SI0E OF THE T

oL
DECIMAL  TOLERAMCE: SUE‘F.‘\CEFNSH CONCETRICITY

¥ =p0m0  FRACTION £ 130 UACHHED 250RME "maom mane

XX =e0l5  ANGULAR $05F STRAGHTTHDS ITSRME p.p poTe
HOE= 4005 FERPEND. 2035 TAPEREDTHDG 135RMI OC.OD .0IOTIR
AL B NACH 05T

ETERET

FRoiES e,

1:-

FIERFYET RN FER A5 V14,5000

MATEFIAL & KDPFCCES SPECIPCATIONS KLIMBERS O 1105 CHMAIC ARE 10 ALWAYS RETERENCE THELATEST AFFROVED REVSIOH.

G013 8Y CRAWWORRS,

THE CoTUME c:urxm’-\.

s
L

T R UL VE iRk A

R A W | DWO0013
I ° Internal Gripping Assembly
ORKS - 41/2" 20"
e JL DA 8/31/2018 430 Ton 6" 20-24.5 #
asn. TF OAE 94252018 DFTSCALE 138w
V. DWHL DaE Pt MO eV =
T e 605730 - 7« 13
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&) | [ 4 | IF IN DOUB'I'.|..PLEASE ASK! | 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 6.625" 20-36.7#/QTY.| Redress Kit
" Part # 06201
1 605499 Bump Plate 6-5/8" 20-36.7# 1 Conicin; .
i 3 QTY Pai
2 406111 Dovetail Mandrel &-5/8" 20-36.7# 1 : 700802
3 700500 Lock Washer Internal Teeth & é 700500
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
Part # 606205
5 700008 safety Bolt 1/2-13x2 & Contains
TY Part #
6 701352 Sef Screw 3/8-16x3/4 é ? 602201
7 605498 sli &-5/8" 20-36.7 # & 6| 701254
i / &) 700008
8 701254 spring & &) 701352

a G CRMICAL COMPONENT: Mo .
g TR et DwWoo13
X4 SEALE FOR CMENEIOHS. AL DMERSIING ATE I INCHES. FEMOVE ALL BLIVE
BADIUS ALL COMKERS 005,542 BPEAK ALL SHARP EDCES 00,000 45% D 004/ 200 B FROCES FES.
CRLLED £ KAL) SE £ PLLS S OF T 1L ERANL 1oe I o
NCES  SURRACERMSH  CONGBNTRICTY | - Internal Gripping Assembly
J— - X =emr  FRACTION $1/32  mACHMED 280MS “S0mi5 “miome [2-
XE 24015 AMGULAR £05F STRAGHTTHDL ITSRMS oL prote |3 som
K405 FERPDND. 4035 TASEREDTHDS. 125RM3 CO-CD DIOTR [ oFNS 41 /2" 200
AR MACE (ETIR " 1
TR PR RS T e 0L DAE B/31/0E 370 Ton 6-5/8" 20-36.7#
T AR A el UMBERS (544 1 CRAIC: ATE 15 ALY A REPERBACE 11 LATEST APRCIVED SEVESIH.
@20I8EY LP. - BOUNG DEVELOPMENT GEMERAL PARTH oo, T CATE 9252018 DFTSCAE 14 whoHIas)
i LM I orEE AL A1 B S IRy c O 7, 1D T A el B COMED O PEPROOUCED I Wi = ST
8 I FAKT M ANT WAT WEHGAIT 1 ¥ CIMISERT OF ., TS CROMUBERT A UMPUELSREL WAORK Cf W, D DWHE . DML DATE Pt B, o —
Al IGETS 70 T WS AN ITENE T3 AR S WOE SO o, A, A TRASE SEREL, EM MAT ALS S0 10 PRV THE 405730 _ 8 13
SR Ml S COPTILE . THCEE A ACICES T Wikt AT 401 Lo, Lk o DSCLGE O HICRMATon B R [ BATE o

GG

SECTION G-G
SCALE1:6

DETAIL GG
SCALET:2
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8 | | 6 IF IN DOUBT.|..PLEA$E ASK! | 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 7" 17-358/QTY. Redress Kit

1 405330 Sump Plate 7" 1 Part # 606202
Contains

2 606112 Dovetaill Mandrel 7-20" 450 Ton 1 QTY Part #
1 700802

3 700500 Lock Washer Internal Teeth & & 700500

4 700802 PolyPak 3.000Dx2.5001D 1 overhaul Kit

5 700008 Safety Bolt 1/2-13x2 & POFf#_éOé?Oé
Contains

4 701352 Set Screw 3/8-16 % 3/4 6 EllTY 6%2%0%

7 605062 slip 7' 17-35# 6 &l 701254

- & 700008
8 701254 spring & o Soiaso
9 605287 Thread Protector 7 17-35%# 1

DETAIL HH
SCALE1:2
SECTION H-H
SCALE1:6
CRMCAL COMPONENT: No )
E Fretect DWO0013

0 M SCALE RO DAMERTIINS. ALL CBIEKSIONS AREIM PACHE. FEMIVE ALL B

R A W

TACAS ALL CONNERS 2047, IEAK AlL AT EcE

TROoES T

/

CRILLED 0L ES SHOUALE IE G S FLLS S8 O T T i
X =037 FRACTION £ 133 WACHNED 250RME "So.10  m1ATE Z
Xx 22015 ANGULAR $050° STRAIGHITHDS. I7S8MS p.p  iome |3- .
XK= 4005 FERSEND. 40357 TAFERDTHDG. 1255 CO-0O0 DIOTR | . RS 4-1/2" 20"

asennce mee |4 m ” p .

o P e T e 0L AT B/31/20E 450 Ton 7" 17-35%
e aﬁﬁf e S B s acn s o TF A% 9/25/2018 ST
e, DweL DATE Pt . eV S
R e e o [ 605730 i s s
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8 | | & | IF IN DOUBT.|..PLEASE ASK! | 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Teolbox Size 7.625" 24-42 8#/QTY. | pedress kit
m Part # 606202
1 605374 Bump Plate 7-5/8 1 Contains
2 504112 Dovetail Mandrel 720" 450 T 1 QTY Part #
ovetail Mandre on 2 00800
3 700500 Lock Washer Internal Teeth & &) 700500
4 700802 PolyPak 3.000Dx2.5001D 1 Overhaul Kit
5 700008 safety Bolt 1/2-13x 2 & Part # 606204
Contains
& 701357 Set Screw 3/8-16x11/2 & QTT 6%%502
7 505063 ship 7-5/8" 24-42.8% & 6 701254
- & 700008
8 701254 spring 6 o 01357
? 605160 Wear Guide 7-5/8" 24-42.B# 6
10 605167 Wear Guide Nut 7-5/8"- 20 1

DETAIL I
SCALET: 4
DETAIL I
SCALE1:2
SECTIOM H
SCALE1:7
I
CRMCAL COMPONENT: No .
: T e DWO0O013

T SEALE FOR CAMEREIONS. AL CAMERTIAS ATE I FACHES FEMEVE ALL B

EAEAS AL CORVERS S2icur SHEAR L AR S0 ey o e [PROCES FECE

CECiAL  TOLERANCE:  SURFACEFIEBH  concamcy |11+ i i

: Internal Gripping Assembly
3 =a087  FRACTION 182 macemeEn ssoRMs “op e omace |2
e 24015 ANGULAR $05F STRAGHTTHDL ITSRMS oL piote |3 s
MMK=£005 PERPEND. 035 TAPEREDTHIE 135RMS 000D OIOTR oFAS 4-1/2" 20"
ASEMACH (05T " P
P Do PR A T LS e 4L DAE 8/31/2018 450 Ton 7-5/8"

ATERLAL A0S RESCRSS SPEC P ASACAE MUMSERS 0 115 AP AFE 15 ALWAYS REPERELCE T LATES! AFTRCVED FEEION, ; ;
(©20135Y CRAWNCRES, LP. - BOUNG DEVELCPMET GEMERAL PARTMER M T A 9/25/2018 DFTSCAE 108 whoijas

M3 COTUMEN B CoMTRENTIAT A & T OERTY o SRAWWIES, LY. [B] T WAT R0 BE ConeD on Emonust et . i

¥ WAYT WIHOUT THE B B COMSERT OF D DOLMERT ALSD) B AH UMPUBLESED WORE OF DW. DW CWINE REV. DWHL 575, 3 Pt MO 2l e
e e AR M e AR AR o AL 10 P 405730 10 13
A ot Tt ACES (311 Mo AT A A A R m——— v a
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=] | 7 | é | IF IN DOUBT.|..PLEASE ASKI! | 3 | 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size B8.625" 24-44#/QTY. | pedress Kit Overhaul Kit
1 405331 Bump Plate 8-5/8" 13-5/8" 1 Part # 606202 Part # 606206
Contains Contains
2 608112 Dovetail Mandrel 7'-20" 450 Ton 1 QTY Part # QTY Part #
1 700802 1 606202
3 700500 Lock Washer Internal Teeth & &) 700500 &) 701254
& 700008
4 700802 PolyPak 3.000Dx%2.500ID 1 & 701357
5 700008 Safety Bolt 1/2-13x2 [
6 701357 Set Screw 3/8-16x11/2 6
7 405133 slip 8-5/8" 24-44% é
8 701254 spring 6
? 4056141 Wear Guide 8-5/8" 24-44% 4
10 605167 Wear Guide Nut 7-5/8" - 20" 1

DETAIL JJJ
SCALET : 4
DETAIL JJ
SCALET: 2
SECTION J-J
SCALET1:7
CRMCAL COMPONENT: Mo .
Z T e DWO0D13
T SEALE MO DAVIERGIGHS. ALL MENGA0S ATE I IS, KEMGVE ALL BLFTS
TAEAS AL CORNEES 22243 SITAY 4 AP £05Es Toticao O s (FROTERTFRCT.
L) FkES SR S G THE PLLE SIG6 CF Y ICHEFARICE : "
CECIMAL - TOLERA! SUFACERMSH  concanny |12~ Internal Gripping Assembly
X =037 FRACTION #1323  gaCHMED 350RMS 00 .0 0I10TRE x
3% =:015 ANGULAR $0.50° STRAIGH DS I7SME p.po pome |30 ]
HNKTE00S FERPEND. $037 TAPERSDTHDS T25RMS 0.0 OIOTR . RN EF 4-1/2" 20"
asemacy meme |+ 3 .
S —— e 450 Ton 8-5/8
2018 8 CRAWNORSS, LE. ; BOLNG DEVELOPMENT GENERAL PARTIER ) : wrn. TP AT /2572018 TTCAE 19 wosiEs
i ol & ConPDnaiAT AR B T B T 1Bt o UG st - =
o P o WA EEPRISS WETTTER COMENT OF . 51 DO-LMEN AL £ AF) ChIMELET P WRERE S o D Cos v W DAE Port . L3 E
TRERE A S e b e e A e e i F 405730 ¥ N
e o e e v oo a
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8 | 7 | 6 IF IN DOUBT.|..PLEASE ASKI! | 3 | 2 1
ITEM NO. | PART NUMBER DESCRIPTION Size Toolboxsize | i%f;,gﬁ Other Size Configurafions
- o - - - 10.75" 40.5-
1 605741 Base slip 9-5/8"-20" 450 Ton 6 ITEM NO.[PART NUMBER DESCRIPTION Size O TEIQIY.
2 605331 Bump Plate 8-5/8"13-5/8" 1 4 605068 Insert 10-3/4" 40.5-60.7# é
3 606112 Dovetaill Mandrel 7°-20" 450 Ton 1 11 605163 Wear Guide 10-3/4" 40.5-60.7# 1
4 605067 Insert 9-5/8" 36-59.4% 6 ITEM NO.[PART NUMBER DESCRIFTION size 11.75" 47-71#/QTY.
5 700500 Lock Washer Internal Teeth 30 4 605069 Insert 11-3/4" 47-71# &
6 700802 PolyPak 3.000D%2.500ID 1 11 405164 Wear Guide 11-3/4" 47-714% 1
7 700008 Safefy Bolt /213x2 ¢ TEM NO.|PART NUMBER DESCRIPTION Size R rg L
8 701357 Set Screw 3/8-16x11/2 6 = & m : - -
5 01254 Spring 2 4 605070 insert_ 13-3 a_ 54,4-85 &
11 605165 Wear Guide 13-3/8" 54.4-85 # ]
10 700111 Torx Bolt 1/2-12x7/8 24
11 605162 Wear Guide 9-5/8" 36-59.4% 1
12 &05167 Wear Guide Nut 7-5/8"- 20" 1 red kit Cverhaul kit
Par # €04203  Part f# 606207
contains Contains
QTY Part # QTY Part #
1] 700802 1) &06203
/ 30) 700500 &) 701254
| &) 700008
24) 700005
| &) 701357
DETAIL KK
SCALE1:2
SECTION K-K
KK SCALE1:8
CRAICAL COMPONENT. NO )
PRy - A e e Dwoo13
AR e e A A s i S st (R
IMAL TBURFACE FMSH  conceRcTy |10 Cemofon E—
Internal G A bl
¥ em: FRACTON £1 yacemen swmws AEREEmCE |20 nternal Gripping Assembly
XX =£015 ANGULAR 050" STRAIGH THDS. I 75RMS DD DMOTR 3:
=006 FERPIND. $0357 TAPEREDTHDG. 12585 CO-0D 0IOTR . [ 4-1/2" 20"
S T CCEEAE 450 Ton 9-5/8 - 13-3/8
B e . TF A 9/25/2018 | GATERE T weaia)
S e S N e = 605730 12 413

e arrs, [
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8 l 7 | é | IF IN DOUBT.I..PLEASE ASK! | 3 | 2 [ 1
TEM NO. [PART NUMBER DESCRIPTION Size Toolbox Size LY. Other Size Configurations
! 605741 Base Slip 9-5/8-20" 450 Ton 6 TEM NO. |PART NUMBER DESCRIPTION Size 16.75" 65-109%/QTY.
2 605341 Bump Plate 167-20" 1 —
3 606112 Dovetail Mandrel 720" 450 Ton 1 4 608422 Insert 16-3/4" 78% ¢ 5
4 805529 Insert 18" 65-10%# & 1 405421 Wear Guide 16-3/4" 78# 1
Lock Washer Internal - 18.625 87.5-
5 700500 Teath a0 TEM NO. [PART NUMBER| DESCRIPTICN Size Tyt
é 700802 PolyPak 3.000Dx2.5001D ! 4 605527 Insert 18-5/8" 87.5-117# é
7 700008 Safety Bolt 1/2-13x2 ¢ 11 605528 Wear Guide 18-5/8" 87.5-117# 1
g 701387 Sef Screw elex11/2 : ITEM NO. [PART MUMBER DESCRIPTION si 20" 94-133#/QTY. [
5 701254 Spring 6 : ize -133#/QTY.
10 700111 Torx Bolt 1/2-13x7/8 24 4 605373 Insert 20" 94-133# 6
11 605530 Wear Guide 18" 65-109# 1 11 405370 Wear Cuide 20" 94-133# 1
12 605167 Wear Guide Mut 7-5/8" - 200 1 R .
Redress Kit Overhaul kit
; Part # 606203  Part # 606207
contains Contains c
QTY Part # QTY Part #
1) 700802 1) 606203
, 30) 700500 &) 701254
| &) 700008
24) 700009
. &) 701357
DETAIL LL
SCALE1:2 B
SECTION L-L |
SCALE1:8
CRITICAL COMPONENT: NG )
Do MO DWAERSIONS. ALL DIMERSION HCHES., FEMOVE ALL LIRS e e DWOO] 3
;Ptz:;;;ﬂ;;:;ﬁg:?;!:;l& N::IF_!IB‘:C:!! :\os.cxxd-:!oe.cxi FROCES S ELS.
DECIMAL TOLERAMCES  SURFACE FMSH  concamecmy |17+ OmipAn O
Internal G A bl
X =207 FRACTION £ 153 MACHNED S0RME "‘6%"":?’5{3% Z nierna npplng ssem Y A
XX 24015 ANGULAR :050° STRAKGHT THDS. | TERMS D0 DOTR 3: fad
2005 PERPIND. 4067 TAPEREDTHDS. 1585 CO-CO DIOTR PRANEF 4-1/2" 20"
S P e T LRSS — e JL D 8/31/2018 450 Ton 16™-20"
e e et L e —— e e =T - =
xm.uu'afms'gzw'?mr:mzsu; S e e e, —— e 605730 12413
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(8]

10.3 Internal Gripping Assembly, 7” — 26"
8 | 7 | & | IF IN DOUBT.l.PLEASE ASK! 3 2 | 1
Tubular . ARt BC I-_Iom Torque Capacity |Torque Capacity| MinimumID | Flow Rate . QAW Ap.m *
Sha | WREMENE: c?;a:;;"' (Locked ft-Ib) |(Unlocked ft-Ib)|  (in.) i) |20 A“t{‘i’:j'“ ""{"I‘:ﬂ“
7" 17-35# 400 60,000 20,000 1.5 12 122 137 2950
7-5/8" 39-55.3# 500 65,000 25,000 1.5 12 122 137 3000
9-5/8" 36-59.4 # 1000 100,000 75,000 2.25 20 130 153 3350
10-3/4" 40.5 - 60.7# 1000 100,000 75,000 2.25 20 130 153 3580
11-3/4" 47 - 71# 1000 100,000 75,000 2.25 20 130 153 3600
13-3/8" 54.4 - 85# 1000 100,000 75,000 2.25 20 130 153 4000
13-5/8" 88.24 1000 100,000 75,000 2.25 20 130 153 4000
16" 65-1094 1000 100,000 75,000 2.25 20 135 162 4400
16-3/4" b5 - 1094 1000 100,000 75,000 2.25 20 135 162 4500
18-5/8" 87.5- 136# 1000 100,000 75,000 2.25 20 135 162 5050
20" 94 - 1334 1000 100,000 75,000 2.25 20 135 162 5300
20" 163-187# 1000 100,000 75,000 2.25 20 135 162 5350
22" 170-224# 1000 100,000 75,000 2.25 20 138 N/A 5850
24" 171-216# 1000 100,000 75,000 2.25 20 138 N/A 6500
26" 202-2754 1000 100,000 75,000 2.25 20 138 N/A 7100

1000 Ton 207 94-133% Display

CRITICAL COMPOINEMT:
e

e T

DWOoo04
Intemal Grip Assembly
7-28"
EH waiGT L] | 351 438
604259 n 1.7

CADW_VaulnDW Jobs\Handling Togls\DWO0C4\CAD Fles\

Prinfed copyis

56

o]



g | i | | IF IN DOUBT,..PLEASE ASK] | 3 | 2 | 1
TEM MO, | FART MUMBER DESCRIFTION B Taolox Si 7 17-35&/QTY. 606313 Redress
-ize colbox ozs ! TEM MO.| PART NUMBER DESCRIPTION Size Eit 204314
1 805830 Burnp Plate 77 17-35% 1 Overhaul/QTY.
i 7O 17-352 400 S50 506313 Redress Kit CWCRTIK 1
2 808115 Dovetail Mandrsl Ton 1 51 505314 Qverhaul Kit 7-7-5/8" 1
3 700503 Lock Washer Internal Tooth 374 &
4 700804 PahyPak 3.7500Dx3.2501D 1
5 700074 Safety Bolt 34102 374 &
& 700014 Set Screw 3/8-16x1 &
7 805829 Slip 77 17-35% &
8 701255 Spring &
DETAIL UL
SCALE1:2

SECTICN U-U
ICALET 8

CRMICAL COMPONENT:
o T T

E ey

TAPERED THOI 1MRME CD- 0D SIT

DWOD04

7
728"

B

Intemal Grip Assembly

Wa=n G| 1351435

046259

¢

=]
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g | 7 | & | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
MEMMNO. | PART NUMBER DESCRIFTION Size Toolbox Size sggif,g?n, r’[l%v B ART NUMBER SESCRIPTION size 808212 Redress
1 505769 Bumg Flate 7-5/8" 1 Cwerhaul/GTY.
: 7575 305535 50 404313 Redress Kit DWCRTIK 1
2 S046114 Dowvetail Mandrel =00 Ton 1 ] S04214 Owvernaul Kit 7-7-5/5" 1
3 700503 Lock Washer Internal Tooth 374 &
4 700204 PolyPak 3.7500x%3.25010 1
5 700094 Safety Bolt /4102 3/4 &
& 700016 Set Screw 2/8-16x1 &
7 505748 zlip 7-5/8 39-55.3# &
a 701255 Spfing &
DETAIL RR
SCALE1:2

SECTION R-R
SCALET: 8

CRITICAL COMPONENT.

- o - e DWOo004
D T AL PO DGR Ml DEREDIG AEE I WD SR
i Aﬁﬂa:mm.z? T
e o =rae 1: R i
cefNss concamaory | 1 o riternal Grig Assembly
Hmzmm MRADIONETE acremDmEME oDes = 7-51E
imons  ANSAARSLET o oucITHOLITENG DeID kS
: 728"
T DERCAlE T Wi L] | 351438
B L Farhid -
T 606287 3.7
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8 | T | & | IFIN DOUBT+PLEA5E ASK!I | 3 | 2 | I
9_625; 3%59.4# TEM 5»36"(3_# goRéeSc]ﬂrsess
[TEM NS PART MUMEER DESCRIPTION tize Tocloox Size . \ = o 1
$2.8% JITY. NO. FART MUMBER DESCRIPTION tize Overnaul
1 205481 Eumng Plote 9-5/8 1 Kit/ QY.
: 55558 1000 50 606313 Redrass Kit DWCRTIK 1
2 806113 Dowvstail Mandrel Ton 1 51 506315 Cwerhaul Kit 9-5/8-11-3/4" 1
3 700503 Lock Washer Internal Tooth 3/4 b
4 700804 FaolyPak 3. 75203 250D 1
5 700094 Safety Bolt 3/4-10x2 304 &
& 700020 Zet Screw 381602 ]
7 405459 slip 9-5/8" 36-59 2% & |
-] 701255 Spring &
7 &05539 Wear Guide Thread Protector 9-5/8 1
DETAIL BB —
SCALET:2
ZECTION BE-B
- SCALET -8
CRITICAL COMPOMNENT:
DWO0004

Hmamm PRADIONETI  aceeen mmus oo
AMZULARZOINT  gmrLmermOIITERNE gD g

otm e
104K = £.008 PERFERD. £ 0357

TAFEREDTMOE 1M 0000

Intemal Grip Assembly

9-5/8"
7-28"
= EFIEAE 1 wewrias 1351 A58
v mon AL e ' .
e 604289 A 4a7
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2 | 7 | 4 | IF IN DOUBT,..PLEASE ASK! | 3 | 2 1
TEM MNO. | PART MUMBER DESCRIPTION Size Toolbox Size 10-75 £C.5- TEM | pagT NUMBER | DESCRIPTION Size 11.75 47-F1&/QTY.
80.7%/QTY. NO. - _ _ _ o T
1 505745 Bump Plats 10-3/4 1 i 405744 Bumgo Plate 11-374 1 )
2 506113 Dovetail Mandrel 9-518 Tgﬁ 1006 | 7 605523 Slip 113747 47-71# &
3 700503 Lock Washer Internal Tooth 2/4 & 9 605524 Wear Guide 11-374 47712 &
4 700804 PolyPak 2.75C0%3.2501D 1
5 700094 Safety Bolt 3/410x 2 3/4 3
5 700020 Set Screw 3B-16%2 3 &3?(?11 So Fi%?;ess
7 05514 Slip 19 5;:;]4 ?iU-S- & TEM NG| PART NUMBER DESCRIPTION Size Gverhaul
Kit/QTY.
8 701255 Sering & 0 504313 Redress Kit DWCRTIK 1
E 505452 Wear Guide 10-3/4 6 Hi 504315 Overnaul Kit 9-5/8-11-3/4" 1
10 S05505 Wear Guide Nut 1

SECTION C-C

DETAIL CC
SCALET1:2
DETAIL CCC
SCALET - 4
ZC
coo CRITICAL COMPOMNENT: - DWO004
C c
DL HOURR S HOL D T L TEARRANCE o
CECIMAL  TOLERANCES szERMES concavracrr |10 e Internal Grip Assembly
e FRATIONE T vy ems 2 "
.:2:-::! AnMSUsRzDT :fmhm'mﬁz;-: c: -] : 10-3/47-11-3/4
724"
= TEATAE 1 wameria) 1251238
v e JL Fer . ' b
— 60482589 " 5 a4 7
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& | 7 | & IFIN DOUBT.i.PLEASE ASK! | 3 | 2 | 1
] 3'3?15355‘2;_85# B
TEMi NS, | PART MNUMBER DESCRIPTION Zize Toolkox Size - = i |
ssoaary. | |TEMNO.| PARTNUMBER DESCRIPTION size Ovarnau]
o 1337872487 1000 KitfQmy.
! £05480 Base Slip Ton ¢ 50 606316 Redres: Kit 13-3/526" 1
2 700011 Bolt 24 51 804317 Owerhaul Kit 13-3/57-28" 1 D
2 05447 Bump Plate 13358207 1
4 806113 Dovetail Mandre P38 2071000 1
5 05481 Inzert 13-3/8 54 4-85& &
5 700500 Lock Washer Infernal Tooth 1/2 24
7 700503 Lock Washer Internal Tooth 34 & |
& 70004 PolyPak 27500225010 1 /_,/-
g 700094 Zafety Bolt 241082314 & V
10 700020 et lcraw HWE-16x2 & N
1 701255 Spring & J.-" \
12 S054683 Wear Guide 13-3/5 54 4-85 & 1 f 'i
13 05505 Wear Guide Nut 1 | |
{
/
V4
A
1//
7 |
L R R
SECTION E-E
ICALET1:8 S%iLAEL]E'EQ .
EE CRMCAL COMPONENT:
O o004
Internal Grip Assemoly
13-3/8° - 28"
726
" T e 1EET25E
. B AL v v
P &0&287 n L ow 7
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g | 7 | & | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
ITEM NO. | PART NUMBER DESCRIPTION Size 16 45-1092 JQTY. ITEM MO. | PART NUMBER DESCRIPTION Size 26" 202-275%/QTY.
5 05510 Insert 16 45-109% & 5 505521 Insert 26 202-275" &
12 05511 Wear Guide 16765107 £ 1 12 805522 Wear Guide 26 202-275% 1
TEM MO. | PART NUMBER CESCRIFTICN Size 15.425 57.5-136%/QTY. ﬂﬁ‘ SCE?;E“
5 05512 Insert 15-5/8 87 5-134 5 ITEM MNO.| PART MUMBER DESCRIPTION Size c'}vem Sl
12 405513 Wear Guide 18-5/8" 87-134% 1 Kit/QETY.
50 506314 Redress Kit 13-3/8 28" 1
51 506317 Overhaul Kit 13-3/5 26" 1
TEM MO. | PART NUMBER DESCRIFTION Size 20 94-1358/QTY.
5 05432 Insert 200 94-133% 8
12 05484 Wear Guide 20°94-133 8 1
ITEM NO. | PART NUMBER DESCRIPTION Size 20° 163-167 % /QTY.
5 505514 Insert o0 183-167% 3
12 05515 Wear Guide 207 163-167% 1
TEM MO. | PART NUMEER DESCRIFTION Size 277 170-224% QY.
5 605517 Insert 207 170-224% 5
12 605518 Wear Guide 207 170-224% 1
TEM MO. | PART NUMBER DESCRIPTION Size 247 171-214 #/QTY.
5 05519 Insert 247 171-216% &
12 05520 Wear Guide 247 171-2146% 1

CRITICAL CORPOMN ENT:
-

I T SRS AL
L

et 13/ TE/201E

CWDO04
rnfernal Grip Assembly
13-3/8" - 26"
T8
T WEAGT L) 1351 438
3 Y FEE
Faprm &0a28% " 7T a7
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104 ExternaIGrlp Assembly,4 -1/2”-7-5/8"

——

| l IF IN DOUBT...PLEASE ASK! | 3 2 | 1
o) [PART NUMBER DESCRIPTION Toolbox Size Size 557QTY.| | D" | PART NUMBER DESCRIPTION Toolbox Size Size 5.57QTY.
1 606301 Basket 500 Ton External 1 14 700802 PolyPak 3.000Dx2.5001D 1
2 606507 Bell Guide -1/2" 1 E 15 606580 Ramp Segment &
D 3 700711 Bolt 1/2-13x21/4 6 16 406300 Rod 500 Ton External &
4 605813 Bump Plate 1 17 405981 Rod Head 500 Ton External 4
5 606430 Dovetail Mandrel Nut 1 18 700008 Safety Bolt 1/2-13x2 &
& 605982 Key Mandrel-Upper Housing 500 Ton External [ 19 701356 Set Screw 3/8-16x 7/8 4
7 700500 Lock Washer Internal Tooth 1/2 12 20 701352 Set Screw 3/8-16x3/4 [
8 605784 Lower Housing 500 Ton External 1 21 700002 Set Screw 3/8-16x 5/8 &
- 606062 Lower Safety Clamp 2 22 701358 Set Screw 5/8-11x13/4 3
10 605978 Mandrel 500 Ton External 1 23 701160 Shackle 3/4" 4-3/4Ton 2
11 700670 O-Ring 2-325 & 24 4606011 Slip 51/ &
12 700671 O-Ring 2-430 1 25 701254 Spring &
13 700820 O-Ring 2-445 1 26 606561 Upper Housing 1
27 606513 Wear Guide 51/ 1
c 28 606512 Weor Guide Lock. L
606581 Ramp Segment Spacer &
~ W
SECTION J-J
B SCALE1:8
SECTION A-A A
SCALE 1:9 *
— C g
Hoist: |Torque: Pressure:
CRITMICAL COMPONENT: .
. . T P DWO0003
fﬁ'f’ ﬁ‘éﬁﬂaﬁ“m‘“ﬁﬁ?ﬁ 3# ;.If;,“‘ﬁ“li‘ ¢ i PR
DECMAL ~ TOLERANCES  SURFACEFIEH  concamery |12 st i
A X maom  FRACTON £172 maacrnn cmmws “ASTEHEMS - External Gripping Assembly
DETAILEB DETAIL D SECTION C-C XX 24015 ANGULAR £05F SIRAIGHTTHDS. TSRMS g.ip piote |3:
SCALE - 4 SCALE] - 4 SCALET1:12 JX=4005 PERPEND. $0.25° TAFERED THDS. 125RMI OD-0D DI0TR 4 4-1/2-7-5/8"
L Ll i ————————————
i [GEZTIRE] WEGHI|LE]
Pl HE. g SHET
v arro L CaTe 05/07/2019 606280 D 1 o 3
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7 | 6 l IFIN DOUBT.|..PI.EASE ASK! | 3 | 2 |
22:1 2323?3 Bel S?S'de i: g ; NUMBER Kit/QTY. | Kit/QTY. | Kit/QTY.
3 606437 Wear Guide (Leaf Spring Varsion) /7 ] 700711 Bolt NSRRI 6 = =
TEM NO.| PART NUMBER DESCRIPTION S 3 700500 | LockWashel Internal 12 12 12 -
: ize 5"/ QTY Tooth D
2 506506 Bell Guide 5 1 700670 O-Ring 2-325 4 4 -
24 606012 Slip 5" 6 700671 O-Ring 2-430 1 1 1
26 506438 Wear Guide [Leaf Spring Version 3 1 700820 O-Ring 2-446 1 1 1
ITEM NO.| PART NUMBER DESCRIPTION Size 5.5" /QTY 700802 PolyPak 3.000Dx%2.5001D 1 1 1
22 606011 Slip S/ 6 700008 Safety Bolt 1/2-13x2 3 3 -
28 406578 Bell Guide Assembly with Dogs 512 1 701356 Sef Screw 3/8-16x7/8 4 5 - —
TEM NO.]  PART NUMBER DESCRIPTION Size &"/QTY 701352 Set Screw 3/8-16 x3/4 3 % N
2 406508 Bell Guide &" 1
24 406010 slip &" 6 701358 Set Screw 5/8-11x13/4 3 3 -
27 406439 Wear Guide & 1 .
TTEM NO.| PART NUMBER DESCRIPTION Size 6.625 /QTY. 701254 Spring 6 - -
7 604365 Bell Guide 6—5;"8” 1 700002 Set Screw 3;"8—]6}(5.{8 & 6 - C
24 604335 Slip 4-5/8" &
7 5606334 Wear Guide ([Lead Spring Version) 6-5/8" 1
TEM NO.| PART NUMBER DESCRIPTION Size s
2 406365 Bell Guide 6-5/8" 1
24 406335 Slip 6-5/8" 4 i
27 606515 Wear Guide (Leaf Spring Version) 6-5/8 Flush 1
TEM NO.[  PART NUMBER DESCRIPTION Size 7QTY
2 406361 Bell Guide Assembly 7" 1
24 406009 Slip 7" 6
27 406516 Wear Guide 7" 1
TEM NQ.[ PART NUMBER DESCRIPTION Size 7.625"/QTY. B
2 406362 Bell Guide Assembly 7-5/8" 1
24 406008 slip 7-5/8" 3
28 606002 Wear Guide Ring 7-5/8 1
Hoist: |Torque: Pressure:
CRIMICAL COMPOMNENT: .
R AR T S e 31 ——— TR KA j«'}l Frejact CW0003
[ u;m s 02400 BISAK AL SUARP £0CES n:-a.nu-'*-'J\h P]?u- = ] Doascdetien ..
- L‘i’f:q”ciﬂ Mff::‘z:”'ﬁ:m C‘Z[;FE I;z’:; o External Gripping Assembly A

X =4D15  ANGUAR $0.50° SRAIGHTTHDS 7SRMS p.ip oiote |3:

X =4005 PERPEND. $0.5° TAFEREDTHDS. 125RM3 OD-0O0 DIOTR 4
AR mack fpeTe |

oCRFAS

TR DRI T ARET

Ol AL
H L EHED L s
LIbLBCE B TR o 1) GO,

IS HMEERS ON THES DRAWIGCS ARE 103 ALWAYS IEFERECE THELATEST APFICVE REVISON

Dwe. JL

DatE
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aFFD RU
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DaTE 03/06/2019

GEZTIRE]
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DATE Q4/24/201F | Fori o
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10.5 Bell Guide Assembly, 5-1/2”

| 6 | IF IN DOUBT.}.PLEASE ASK!
ITEM NO. PART NUMBER DESCRIPTION QTY.
1 606171 Bell Guide with Dogs 1
2 700753 Counfersunk Screw 6
3 406582 D é
D °9 D
4 506165 Dog Retainer 1
5 &06087 Dog Spring Tensioner 6
4 700654 Spring 4
A g
[ o o | 5] C
O O } { ) /17 |
\
A g
SECTION A-A ;
B SCALE] : 4 Dog Retainer, and Countersunk Screws B
Hidden for clarity.
N
21
'
{
/
Hoist. - [Tergue: - [ Pressure: -
CRMCAL COMPOMENT: .
: - oW L1 DB T sacrve s - R A W T DW0o03
BAICE T SURACERIEH coucammer |- ] " Bell Guide Assemnbly with Dogs
A FRACTION £ 132 MACHMNED 250RMS "G5 5 BATE |2 A
ANGULAR £0.50° STRAIGHTTHDL I7SRMS p.p  moTe |3: .
Engrave per 0024006 FERFEND. 30257 TAPBREDTHDL 135R5 0D-00 DIOTR | 5-1/2"
\_spec $05300 ALEdeale ponie wi L
arn. TR DFT SCALE 15 WEIGHT|LES)
ST | 606578 A
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10.6 Bell Guide Assembly, 7”

8 | 6 | IF IN DOUBT.I..PLEASE ASK! 3 2 1
ITEM MNO. PART MUMBER DESCRIPTION QTY.
1 606173 Bell Guide 1
2 700753 Countersunk Screw 4
3 [ 605582 Deg | é
D 4 606167 Dog Retainer 1 D
5 606531 Diog Sprng Tensioner &
6 700654 spring 6
6
(©)
A ——
[ 8]
c ° ' .]_r_ C
15 .18
[
- \. I AL L]
© 0 Nl Ml ==
— L —
A
SECTION A-A
Dog Retainer, Countersunk Screws
Hidded for clarity.
B B
Hoist: - |Torque: - | Pressure: -
CRMCAL COMPONENT: No )
S i N R A W™ DWOD03
= ITJE-;.E?NJCES SURFACE FN‘&c CUIC-EJ';;(‘:!T\' -] :‘. ] Cacalplion: Bell cu |de ASS embly
A X ez FRACTON £1/32 WACHNED 250RME OO0 BATE |2
XN =015 ANGULAR $0.50° STRAGHTTHDS. ITSEMS p.p  DIOTR S
XXX =$005 FERPEND. 2035 TAPEREDTHDE 125RMS OO -OD .0IOTR C? f ”5 ?“
Dl JL 10/30/2018
“—'-1—_;___\_____ - arfl. RU 03/05/201% DFTSCAE 14 Bl 28] 124,42
——— v, oo JL 05/06/2019  |Peine T T
o TF DA% 0S/06/201% | 606361 c 1 4
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10.7 Bell Guide Assembly, 7-5/8”

8 | & | IF IN DOUBT.}.PLEASE ASK! 3 2 1
ITEM NO. PART NUMBER DESCRIPTION QTyY.
1 08174 Bell Guide 1
2 700753 Counfersunk Screw &
=
5 {3 06582 q Dog & =
4 606168 Dog Retainer 1
5 700654 Spring 4
s 700783 ] Washer Wide B
' B
5 6
R g/
< Ay [ c
e} ) 8] [
L1 |
| I
= TH 13 I v =3
17X | T £ iy
i
110 ® 0 % [% B
Dog Retainer, and Countersunk Screws
Hidden for clanty.
B SECTION A-A B
Hoist: [Targue: [ Pressure:
CRIMICAL COMPONENT: No ]
_ z - = R A W |7 DwWO0003
i on G [FRCEEEES ! ,
concamcmy |1 Desctonn :
o o AN Mace s MR |2 Bell Guide Assembly
X 24015 ANGULAR £050° STRAIGHT THDE. | TERMS D0 JI0TR 3: =
SOl FEET 0 APESDIRO i s oD o | oFHNE 7-5/8"
— . Al BUMACE (OSTH - D JL D&IE 4/10/2018
TR e :
e, RU DA (3/08,2019 TACAE 14 WEGHIILES)
rrv. oom. JL DA O5/06/201F  |ratna. W HE
e aoes TR Gar D5/06/2017 | 606362 C 1 o
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10.8 Internal Circulating Assemblies
10.8.1 Internal Circulators, 4-1/2” — 6-5/8”

2 | 7 | & | IF IN DOUBT,..PLEASE ASK! | 2 | 1
ITEM MO, PART MUMBER DESCRIPTION Zize Toolox Size Qry. Other Tnimble, Gage Rings, and Packer Cup Sizes
1 801094 Zup Laock Sleeve 4-1/2-5" 1 S0527 8 4-1/2°15.1-17.18 Thimble
2 505102 Circulator Body 4-1/2"-4-5/5" 1 801115 57 15-21.4# Thimcle
0 3 401092 Cup Spacer ER Py 1 £01097 4-1/2° 12 .&13.5% Gage Ring D
4 01095 GageRing 4-1/2"9.5-11.6% 10.5% 1 801988 4-1/2715.10% Gage Ring
5 405837 Mose 4-1/2-6-5/5" 1 £01098 5"15-18# Gages Ring
] & 700405 O-Ring 2-325 2 801099 571821 .4% Gage Ring |
7 F00411. O-Ring 2-229 2 803506 5" 15% Gage Ring
a 01107 Facksr Cup 411279511 68 1 601103 5°23.2# Gage Ring
9 701351 Set Screw 3/8-16%3/8 3 s020s7 4-1/2°10.5% Pocker Cup
-~ 10 401114 Thimble 4-1/2° 951358 1 601108 4-1/2°12.6-13.5 # PackerCup |
B Seq Kit 801921 4-1/2" 15.10# Packer Cup B
Part £ 205104 Inchdes {161} £01109 57 15-18% Pocker Cup
2) 700411
3) 701351 H03529 5" 18% Packer Cup
] &01110 51821 4% Focker Cup |
S02404 5" 232# Packer Cup
B B
SECTIONM A-A
SCALET:2
| {19.51) B
| [rir E [Tarque: 10,000 S I
A N l C’niTiiﬁHEfm.ifdﬂ'E:\ﬁ’i'ﬁE S7E Corfaring Campanant CWCJI;W,,_,,_,,_,_,
4 Circulator Assembcly A
4-142" - 4-5/8"
T s0s101 A 01]1 4
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8 | | 6 IF IN DOUBT}_PLEASE ASK!
MEM NC. PART NUMBER DESCRIPTION Size oy
7 03573 Shorty Auto Valve AT - 51T 1
{29.71}

SECTION B-B
SCALET:2

Shorty AutoVolve can reploce nose

Chvdw_vaulthdw jobsh\mud tools\circulotor parfhcod filesh,

et - [l LT T
mmmﬁnﬂnﬂrgﬁ K :
= R A W Circulator
0T ETAL AT SRS i, ST A B B MR AL, HE.
ey i, ALK £3s TP ROCKD SO N A CACELIEN  [TEETITETET
LD A TR R L SR R PR -
CECMAL  TOLERANCES — LRFACEFMSH COKDEMTROTY Circulator Assemichy
Hwall  FASTOHWIM weowsmmed  CAE0E BE [
wadls  AMGIAAWOEF TRAGHTMNG I gom mom [3:
Geote wSGFRND RRAT  TAREENTLG Wi 005D DO [ ORNF 4-07F - 5518
ok siiry mce P50 T I
I s v
TIPSR TFRCAS AT KSR ST SR AT AL NI N LTI SR ST Ar manTmnT | EmT——
=1 ; e il SRRl
T . PR PO SR £ . 1 D el 523 chcre. v —Y R s =
e N e i e et o S05101 A o1l2 .4
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& | 7 | & | IF IN DOUBT,..PLEASE ASK! | 2 | 1
ITEM . | PART WUMBER CESCRIFTION Size Toolkzox Size QY. Other Gage Rings and Packer Cups
1 805102 Circulator Body 4-172-4-5/8" 1 A05277 517 2324 B
2 801095 Cup Lock Spacer -5/ 1 405048 & 20% Thimloe
D
3 £01093 Cup Sleeve 1424518 1 805554 46-5/8 20-32# Thimble
4 01101 GageRing SN2 T-20% 1 401100 1/ 13-15.54 Gage Ring
5 805837 Mose 417246518 1 803455 5-1/2" 23% Gaoge Ring
& 700405 O-Ring 2-325 2 401102 5-1/2" 24% Gaoge Ring
7 700404 O-Ring 2-233 2 802717 4" 15.6# Gage Ring
2 01112 Packer Cup SN2 T-20% 1 405047 4" 20# Goge Ring
g 700803 Rotary Seal 1 503940 &-5/8" 32-35# Goge Ring
10 701351 et Screw 3/8-16x3/8 3 401113 E-1/2" 20-23+% Packer Cup c
1 801114 Thimble 51727 14-23% 1 s01111 51/2°13-15.5¢ Packer Cup
: 19.51 } 7 403530 5-1/2" 20% Packer Cup
{7} 803531 5-1/2" 23# Packer Cup
802593 5172 24% PackerCup |
505047 &" 20% Packer Cup
403741 4-5/8" 32# Packer Cup
Zeal Kit
Part # 405105 Includes
2) 700805 B
2) 700405
3) 701351
1) 700803
SECTION B-D
SCALE1:2 [Roe - [rorgue: Frassure: 10,000 P3
o ] CRIMCALCOMPONENT. Pressure Containing Comgonent e .
=t e G A A W Circulator
ST Circulator Assemisly A
4-1/2 - 4-5/8"
~ 605101 A 01|z .4
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8 | 7 | 6 IF IN DOUBT/_PLEASE ASK! 3
. 5.51n Auto
MEM NO. PART MURBER DESCRIFTION Size Valve/QTY.
7 &03573 Shorty Auto Valve AT - 51T 1
{zp71}

SECTIOM E-E
SCALET:2

(=i [ Torgue: Pressune: 10,000 PE|
CRMCAL CONVPONENT- Prassune Condnining Component 3
FTETHT R A W™ Circulator
IS [N MO CIAIEETY S, IO, L WSS ML
ALY LAl CNT. 221 e, NALLA L TaMR OCH SO0 A on covze e
LI LI TS N S L T x4
CECFAL  TOLERANCES IURFACEFRMSH CONDENTROTY |- e Circulotor Azsembhy
Mwalf FASTOHLIE uscenised A0 EGE |
Stmaliy  AMOUARWLEF MEASSTHIG TR o sinmm |3
fm AN PEPRND e3P TAREED TG HURMG -0 SO | ORKS 4-0fF - 5515
ANl PILED e EE. AR ] P ISIONT
I o8 rh S S S L SIS 4TS S AT A PTRIEE Tl LTI S A 5 =
MH e m ry Y FTEITT
R o b e o s AR T RSN (R
oy B . 1 I 5 I AR B DAL . i T —— W I TENT e . T
LT P W ) RIS 1o LT T R EER AL £ 0wy L0 S05101 A o1l4 .4
e e e A T m———r— o neE -
Printed copyis
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10.8.2 Internal Circulators, 7” - 7-5/8”

8 | 7 | § | IF IN DOUBT.l.PLEASE ASKI 3 | 2 | 1
E,%‘f‘ FART NUMBER DESCRIFTION Tasloox Size Size Qry. Other Thimble, Gage Rings. and Packer Cup Sizes
S05009 7-5/8" Thimble
1 S05072 Circulator Body 7 7-5/8" 1
405002 77 22-283% Packer Cup
] 2 S05000 Thimble 7 1 ]
S0500:3 77 29-32% Pocker Cup
3 A05001 Facker Cup P T 1
05012 77 35% Packer Cup
4 S05074 Gage Ring 7723 1
s05010 7-5/8" 24-29 7 Packer Cup
5 S05080 Cup Spacer 7-T-5/8T 40 1
] S05011 7-5/87 33.7-42.8% Packsr Cup |
& 505441 MNose 720 1
- 505075 7 23-26% Gaogs Ring
7 7004812 CO-Ring 2-242 2
805076 77 29-32% Gage Ring
3 700401 O-Ring 2-334 2
S05077 7 35% Goge Ring
2 701350 Set Screw A8-16x142 3
c 405078 7-5/8° 24-29 7% Goge Ring o
seal it 605079 7-5/8° 33.7-42.8% Gage Ri
Part # 805147 7" Configuration Shawn S AL 39S king
Includes:
3) 701350
2) 7005812
2) 7004010
B
SECTION A-A
SCALET -3 |
7" Caonfiguration Shown
20
Circulator
BT Rl AL WERE
DO D0 G20y DO DI
| Zaazrpian - i
a Circulotor Assemicly o
7 7-5/8"
b ARA TATE 1/1£,2017
2. MH = /2017 TERCAE T2 riari
R e TATE Forro. v A=’
= o 605071 - 011 a2
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C:\dw_vauli\dw jobs\mud tools\circulator parth.cad files\

8 7 6 IF IN DOUBT.|..PLEASE ASK! 3
ITEM NO PART NUMBER DESCRIPTION Toolbox Size Qry.
1 504308 Shorty AutoValve 1
2 405082 AutoValve Adapter 1
8 700613 O-Ring 2-327 1
D
{33.30}
C
SECTION C-C
SCALE1:3
B c C B
- Py e boes
L
- Pressure: 10,000 P3I
R A W Circulator
00 HOT SCALE FOR DIMEMSIORS. ALL DAMERSIONS ARE N INCHES, REMOVE AL
mmmm&mmﬁm}mmmmc&mn—mmamﬂml .
DECIMAL  TOLERANCES  SURFAGERISH concenteery |10+ 1 Do Circulator Assembl
A X =03 FRACTION £1/22 wachne 2somws MAETEEIAGE |2 ¥
MK =405 ANGULAR $0.50° STRAIGHT THOS. I762M5 .o oiome |3:
O =4005 PERPEND. $0.25° TAPERED THDS. 128RMS OD-0OD 0TI 4_ aﬁﬁ‘s ?" ?‘5!8"
B I — N
OAEN SRANCRE L B.s EOLHG B e —— APy DA AIHEONT | DRTRGHIE e oM o
30 B PART B ABFY VY WITHOLIT THE EXFRESS WHITEEN CORSERE OF (4, 1L ALSE AN UNFUSLSHED WORE OF DV, DW OWRE REY. DWHL DATE A MO
T T fr e e e I e = 605071 s O [P 3
Printed copy is UNCONTROLLED
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10.8.3 Internal Circulators, 8-5/8”—-13-3/8”

2 | 7 | ’é—,\,-— R BT IFIN DOUBT+PLEASEASK! 3 2 1
- | - | Seal Kit
TEM NO. PART NUMBER DESCRIPTION ToolboxSize |/ @Y. Eont £ w0s09s
! | Includes:
1 £00070 Cup Spacer '\ : 1 2) 700401
2 605091 Circulator Body | | 1 2) 700005
— 3) 701352
D 2 S05092 GageRing | \ 1
4 605441 Noss / 4 1 ke o ConeRi 1 -
- . T lee Pocker Cup an ageRing list for complete
5 700801 O-Ring 7 2-334 < 2 ist of available compaonents 5-5/5 - 13-5/8"
& 700005 O-Ring 'y 2-34% J 2
] 7 800288 FacksrCup ) 1
8 701352 Let Screw ! 3/8-16x3/4 | 3
g £00304 Thimble
B
SECTION A-A
SCALET:3
2-5/8" Configuration Shown
I ¢ ; HoIsT: - [rarque: - Eressure: 10,000 P&
123.50 | CRMICALCOMPONENT: Fresure Contaning Component [
A A A W[ Circulator
WD BRal T ALL RS -
A i L L _{ﬁ’:znf:! SEIEE - ,,,,,,,,, {
A TOLERANCE:  SURRACEANSS DR lj T Circulator Assemisly
PRASISNEVE  acegpen ez mmn 2
mp  ANSULAESOEF A TMOLITENG D.iD STR S
TAPERECTHOL 1MRME OD-00 DicaE 4 8’5}'8‘ ]3’3;8'"
A - aTE -
T e e e 0. Trat il s P
3 e T G M :
: 605090 - o2

Chdw_vaultvdw jobs\wmud fools\circulator partycad filesy, Printed copyis



8 | 7 | R IF IN DOUBT,..PLEASE ASK! 3 2 L
TEM MO, | FART NUMBER DESCRIPTICN (| ToolboxSize |] QIY. Seal Gt
2 505099 AutoValve Adapter ] i Fart # 405250
Includes:

[ 1 -Ri X 20700401
5 70080 C-Ring Y 2334 2 TR
8 701352 Set Screw I\} 3/8-146x3/4 3 3)701352
g 504352 Shorty AutoValve ( J 1 Use Circulator Parts and Additional Parts
1 700024 O-Ring (’ 2335 ) 1 on this page for complete Shorty AV Assembly.

S

SECTION B-B
&-5/8" With AutcValve Shown

8-5/8-9-5/8" Length Shown

Haist: = [rarque: Fressure: 10,000 PE
CRIMICAL COMPONENT: Pressure Containing Component L .
o e e el ik Circulater
MO~ SO AL R
DG OON Y S0 BCANE [FERETAT ITEET
=R i~ o Dmac b
oy T Circulator Assemicly
E-5/8° 13-3/8"
wifl #AH Ta EITI
B, v
a &05070 - 02
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10.8.4 Internal Circulators, 9-5/8”

-13-3/8”
&

g | 7 | | IF IN DOUBT,.PLEASE ASK! | 3 | 2 1
TEM - - o 9425/l
MO FPART MUMEER CESCRIFTION Size Toolbox Size v Other Size Configurations
1 400070 Cup Spacer 8-5/8" 207 1 FART )
- - ITERA G, NUMBER CESCRIFTION Size 1075 /QTY.
2 S05472 Circulator Body 9-5/87-13-5/8 1
o 3 S05093 GCIQERI‘I"IQ 9_5}15' 346-53.5% 1 3 #05095 GJQERIHQ ]'H.Irli 40 5-40.7# 1
4 505541 Noss 9-5/5- 24" ] a &01217 Packer Cup 10-3/47 40 5-60.7 % 1
5 700015 C-Ring 2-342 1 10 00306 Thimible 10-3f4" 32-55# 1
5 700401 O-Ring 2-334 I memno| | TeRL. | DEscrTION Size 11.757/QTY.
7 700005 C-Ring 2-34% 2
LR 34 ATE T Z 3 S050945 GageRin 11-3/4" 47-71& 11-7/8" 71 2% 1
— = 601207 Packer Cup §-518 :24;:' P78 1 shing i —
=T 8 802485 Facker Cup 11-3/4" 35-54% 1
3 701352 Zet Screw 3/8-14x3/4 3 -
) 11-3/4" 358678 11-7/8
10 600305 Thimbie 9-5/8° 36-59.4% 1 19 600307 Thimbis 718 !
ITEMA PART = . .
MO NUMBER CESCRIFTICN Size 13375 13.625"1QTY.
~ 3 805097 GageRing 13-3/8° 54 5854 1
- = < :
Qa® O 060 000 s | iz | roccs | RS |
\ 10 &00308 Thimble 13-2/8 54-72% 1
e o See Packer Cup and Gage Ring list for complets list of availakle
componenats §-5/8-13-3/8"
. &05478 Redrass
PART MUMEBER CESCRIPTICON Git/aTy.
700015 C-Ring 1
700401 O-Ring 1
700005 C-Ring 2
8 701352 Set Screw 3
9-5/8" Configuration Shown SECTIOM A-A
— SCALET:3
CRITICAL COMPONENT: I
[T RS R A W[ Circulator
N J " Circulotor Assemioly
9-5/8-13-3/58"
;ﬁgv:xm'-:mnm#'cm.»—;:‘.—_u LT AR TricilE 18 PRI
i il.Li‘éBJ_ T = ..:’_ - = e
s R 805494 R R

CAdw_vaultydw jobsiymud foolshcirculator parthcad filesy,
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n
£

&05599 Redress

FART NUMBER | DESCRIPTION QY.
700015 O-Ring 1
700401 O-Ring 1
700026 O-Ring 1
701352 Set Screw 2

] | 7 | & | IF IN DOUBT+PLEASE ASKl
TEM WO, |  PART NUMBER CESCRIFTION Toolkbox Size Autovabee/QTY.
2 £05099 AutoValve Adapter 1
5 700015 O-Ring 2-347 1
& 700801 O-Ring 2-334 1
] 700024 O-Ring 2-335 1
10 701352 et Screw 3/8-16x3/4 a
11 404352 Shorty AutoValve 1

Use Circulator Parts and Additional Parts

on this page to complete Shorty AV Assemily

SECTIOM B-B

9-5/8" With AutoVaive Shown

CRITICAL COMPONENT:

Cascrpran

Circulator
Circulator Assemicly

9-5/8-13-3/8"

EZ

Forng.

605494 L

CAdw_vaultvdw jobsiymud foolshcirculator parthcad filesy,
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10.8.5 Internal Circulators, 16” —20”

g | 7 | | IF IN DOUBT,..PLEASE ASK! | 3 | 2 | 1
TEM MO.|PART NUMBER|  DESCRIPTION Size Toolbox Size | 167/QTY. TEM NO. PART NUMBER DESCRIPTION Size 18.625"/QTY.
3 500834 CageRing 18.5/8 &7 5 104% 1
! 400070 Cup Spacer 858 !
B 01210 Facker Cup 16-5/8 87 5-104% 1
5 z 805475 Circulotor Body 1 ! TEM NO. FART NUMBER DESCRIFTION Size 20/QTY.
3 602439 GageRing 16" 65754 ! 3 600259 GageRing 20 94-106.5% 1
a 01211 Facker Cup 207 94-106.5% i
4 605441 Nose 7oz !
5 700401 O-Ring 2334
- s 700005 O-Ring 2340
7 602282 Facker Cup 161284
8 701350 et Screw 381612

Z | of avaiales componsnets 16-20

Seal Kit

Includes:
2) 700401

Fart # 405078

3} 700005
3) 701350

lee Facker Cup and Gage Ring list for complete list

SECTION A-A

SCALET:2
:, Hoist: Frassuns. 10,000 PE! |
T P P PP e W S ———————
" Circulator
FEE L Circulator Assemisly
MRAECON 213
My ANGUAESOSF g
1620
40535 T R
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H 1/4 14
10.8.6 Internal Circulators, 22” — 26
5 | / | 6 | IF IN DOUBT,..PLEASE ASK! 3 z
TEM NO. | PART MUMBER DESCRIFTION Size Tooloox Size | 227/GTY.
1 &05551 Circulator Body 225" 1
2 805545 Cup Spacer 20-22° 1 TEM MO, | PART MUMBER DESCRIPTION size 247 /GTY.
3 505542 Gag=sRing 27 170-224% 1
D 2 05541 How 95526 ; 3 05543 GageRing 247 171-216% 1
5 700015 O-Rin 7-342 1
e a 05503 Packsr Cup 247 175# 1
13 700005 O-Ring 2-349 1
7 700501 O-Ring 2334 ! MEMNC. |  PART NUMBER DESCRIFTION Size 267 QTY.
s 505502 Facker Cup 27 224% 1
] 2 701350 Zet Screw E-1éx 12 ] 3 505544 GageRing 24 202-275% 1
a 505504 Packsr Cup 26" 202.4% 1
@ ©
= - Redress
) PART MUMBER DESCRIPTION Size KitIGTY.
- 05400 Redrass Kit 27-04" 1

SECTION A-4
JCALET:5

Zee Pocker Cup and Gage Ring List for complete list
of ovaiable components 2224

CRITICAL COMPON ENT:

[T B
5 L DRI SRR I OGS SRACWE AL BRSE
E Al BRSSO D D00 GE DR M LR

=
CONCENTROTY
wate =

Cmaripfizn

Circulator
Circulator Assemizly

syl

B

For b

405550 -
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10.9 External Circulator Assembly

8

| 7 | 6 | IF IN DOUBT.}.PLEASE ASK! | 3 2 | 1
ITEM NO. PART NUMBER DESCRIPTION Size Toolbox Size 4.5"/QTY.
3/8-16x5/8" w/ 0.110" Plunger,
1 700865 No lock 1
2 606032 Circulator Body 4.5-7.625" 1
o 3 808067 Circulator Carlndge Assembly 4-1/2"- 5" 1
4 £06413 MNose Cone 1
5 700106 O-Ring 2-330 1
& 700801 O-Ring 2-334 1
7 700002 set screw 3/8-16x5/8 3
C
B
SECTION A-A
SCALET:4
Hoist: - [Tarque: - Pressure: 10,000 P31
CRMCAL COMPOMNENT: .
z T R A W [ DWCRT External
DGR SCAL PO EAWENGIONG AL M P YIS, PEMGVE ALL B
CRLLEE HOLES SO SF ChLHEPLLE A€ OF e KORAri o oot [PROCER FECS. J
DECIMAL  TOLERANCES  SURFACEFISH - concanmeny | 1 "= Circulator Assembly External
A X =iz FRACTION 10 wACHNED 0RMS GBS BiATE |2
XX =£015  ANGULAR £050° STRAIGHTTHDS I7SRMS p.p owome |3: .
00=£005 PERFEND. $0I5° TAFEREDTHDS 1253 CO-OO OIOTR|, RN E 4-1/2"-7-5/8"
— Al EMACH, Q05T) oW TF DaE 4/5/2018
o - See N e ;
150 B A URPLIELERED WORK CF DW. DW OWHE e pwn TF DATE 01/21/2018 | rartnce FEV HE
R, —— — 606188 PIO4 - |1 . 2

C:hdw_vauli\dw jobs\handling toolshdw0003\dw0003.2\cad files\,
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2 | 1

_l-—-\,-—-_-S—-t,-—-. N P i _6—-\,-—-_-—-\,1—._ —./-—.JFII.\IDOHBH.\PLEASEASK! | 3
., [ITEM NO[PART NUMBER) DESCRIFTION Size Tooloox Size aQre. ) TEM | pasT NUMBER DESCRIFTION Rebuild KI/QTY. | Redress Kit/QTY.
3 504049 Circulator Carfridge Assemilzly | 5-1/27- 4-5/8" 1 - _ _

S s 700106 O-Ring 7330 1 1 700855 3/E-18x5/8 r}-‘glgclg 0" Plunger. 1 -

' ITEM WO |PART NUMEBER DESCRIPTION Size Toolbox Size QTY. _ ) 7 700401 O-Ring 1 1
[:-‘> 3 £04071 Circulator Cartridge Assemicly 7-F-50e 1 3 3 700106 O-Ring 1 1

( & 7001048 O-Ring 2-330 1

.\ i L N _ L N L LN _ _ _ S N _ _ _ _ _ L N N L

B B
SECTION D-D e e
— SCALET - 4 —
Haoist: [rorgue: Frassure: 10,000 PS
CRIMICAL COMPONENT: L
febt DWCRT Exferna
Cmsarpfon - -
" Circulator Assemicly External 4
ORKS 41/2-7-5/8"
W TE AT 213018
AFFD. - TFiCAlE 18 EIRET|
5w v, CH C) v s
e B 606185 FT ~ 2 .
Prnfed copyis
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10.9.1 External Circulator Cartridge Assembly, 4-1/2” - 5”

] | 7 | & | IF IN DOUBT.I.PLEASE ASK] 3 | 2 | 1
TEM MS.| PART NUMBER DESCRIFTION Size Tocloox Size| QTY. TEM WO | FART MUMBER DESCRIFTION Size QY.
1 404404 Circulator Sleeve 4-1/2" - 5" 1 4 401098 Gogering 5 1518% 1
2 £01094 Cup Lock Sleeve 4-1/2-5 1 & &01108 Facker Cup 5 15/18% 1
3 606410 Gaoge Ring Sleeve ANfZ-5 1 7 801115 Thimble 571521 4# 1
0 4 #01096 GageRing 417279 51148 1053 1 ITEM MO FART MUMEER DESCRIFTION Redress Kit/GTY. D
5 700411, O-Ring 2-29% 2 50 S06215 Redress Kit 1
& 01107 Facker Cup 4129 511468 1 Zee Packer Cup and Gage Ring List for complete list
7 501114 Thimble 4-1/2 9.5-13.5% 1 of availoe components 4-1/2°- 5
B B
SECTION A-A
SCALET:1.5
Hoat [Torgue: Erassure:
CRITICAL COMPOMENT: Mo X
A A e R “ R A W™ CWOoo03
ﬁhﬁ’&h;ﬂxzmhﬁbvwmn O ?:M-.AE_:.&G: =
4 e Circulator Carfridge Assembly &
4-172 -5
408067 P - 1w

Chdw_vaulthdw jobs\ymud fools\circulator parthcad filesh,
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10.9.2 External Circulator Cartridge Assembly, 5-1/2” - 6-5/8”

i | 7 | & | IF IM DOUBT.I.PLEASE ASK! | 3 | 2 |
ITEM WO | PART NUMBER DESCRIPTION lize Toolbox Size QTY. ITEM HNO. PART HNUMBER CESCRIPTION Size QTY.

1 A04405 Circulator Sleeve 5002 - A-54F 1 4 403935 GogeRing & 20% 1

2 &01095 Cup Lock Spacer S-1/2-4-5/8" 1 05047 Packer Cup & 20 1

3 804411 Gage Ring Sleeve 5112 - 6-5/8" 1 7 405048 Thimbile & 08 1
0 4 01100 GageRing 1 13-15.5% 1 ITEM MO, PART HNUMBER DESCRIPTION Size QTY. D

5 700404 O-Ring 2-233 z 4 &05472 GageRing &-5/8" 20-23 24 1

& s01111 Packsr Cup 512 131554 1 & 5054674 Packer Cup & 5/8" 20-24% 1

7 01116 Thimble 5-1/27 14-23% 1 7 &05556 Thimble &-5/8" 20-32# 1

ITEM MO, PART HUMBER CESCRIPTION GITY.
50 &04219 Redress Kit 2
Zee Packer Cup and Gage Ring List for complete list
of availoe components 4-1/2°- 57
B B
SECTION A-A,
SCALET:1.5
Hoir: [rorgue: Prassure;
CRITIC AL COMPOINENT:
= R A J:V ' DWO003
o oo Circulator Carfridge Assemicly o
oORNSE 51/2 - &-5/8"
F TATE 0k 05 7201 8
050679 PTOZ- |1 o

Chdw_vaulthvdw jobs\mud fools\circulator partvocad filesy,
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10.9.3 External Circulator Cartridge Assembly, 7” — 7-5/8”

] | 7 | & IF IN DOUBT.I.PLEASE ASK! | 3 | 2 | 1
TEM WC.| PART MUMEER DESCRIPTION Size Tooloox Sizel QTY. TEM WO, | FART MUMBER DESCRIFTION Size QTY.
1 5046408 Circulator Sleeve ;- 7-5/8" 1 4 S05078 GageRing 7-5/8" 2429 7% 1
2 605080 Cup Spocer 7-7-5(8" 4D 1 & S05010 Packer Cup 7-5/8° 24297 & 1
3 805412 Gage Ring Sleeve 7-7-5/8" 1 7 405009 Thimble 7-5/8 1
o 4 S05077 GageRing 7' 3nE 1 ITEM WG PART MUMEER DESCRIFTION QTY.
L 700412 O-Ring 2-242 2 50 806221 Redress Kit 1
& &05012 Facksr Cup 7 ASE 1 lee F‘qclcer Cup and Gage Ring List for complete list
= S05000 Thimble = ] of availoble components 7 - 7-5/8
B
SECTION A-A
SCALET:2
CRMCAL COMPONENT: Mo I
o R A W[ DWCRT extemal
=2 FOE SO D . DR DG A ) D TRCT AL RS -
el FA it el S b | e _
n CECIMAL TOLERANCES  SURRACERNSS ComCEWTRCTY | - Circulator Corfridge Asssmicly
SmpImn FESIONE VI jporesmmmdE ogec <
M mzmy  ANSULAESDIF  gepamermeomotEmS oo : .
N wEDTEFERFERDL DY aFmRESTHOL TG DO-0D % |- ORAE 7o-7-5E
ATEALTe JgETE |7 Eew. TE maTE 04,05 2018
s_\;g\.\'.-s:\'—.;w&fﬁ'c;.;;ﬁmc_:;;}'mm-:x—:ﬂn -J: aTE 11,307201E LEACALE BTy
o TR T . T T P T T
Er=ram—r 606071 S
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Section 11 - DWCRT Assembly Tools

11.1 Internal Assembly Tools

4
| |

IFIN DOUBT,.PLEASE ASKI

ITEM NO.| PART NUMBER DESCRIPTION Optional/QTY.|Required/QTY.
1 605242 Assembly Stand 1 -
2 404080 C-Series Lock Nut Tool 1 1
D 3 700053 DW Grease 1 1 D
4 605244 Hanger Assembly 1 1
5 605235 Spanner Wrench 1 1
& 605319 Transport Case 1 -
7 405571 Pressure Test Plug 1 -
— 8 700778 Tape 1 - —
9 &056421 spring Plate Compressor 2 -
10 606560 Installation Rod 1 -
Dovetail Mandrel Thread
1 605505 Protector ! )
c 12 505290 Thread Protector 1 - c
13 800020 Tool Bag 1 -
14 800042 Shop Press 1 - ¢
B 13 B
.
Haist: [Torgue: [ Pressure:
CRIMCAL COMPONENT: )
~ e B A I DWo013
%‘AE‘IQW__ S eSS I s
A ® o=£032  FRACTION £132  GaCHMED J50RME Oy 2 Assem bhuf Tools A
XX =015  ANGULAR :050° STRAIGHT THDS. 5 a3 pre-
2000 = £006 4 [l o -2 DWCRT
e - e JL e 11/05/20168 |
= o e STEAE T weaTiE
Zen = DA 05/21/2017 | retre X e
G e arrs. U Dl O5/22/2017 | 606381 G I

C:ADW_Vault\DW Jobs\Handling Tools\DWO0013\CAD Files\
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11.2 Internal 1K Tools

| s | IF IN DOUBT.|..PLEASE ASK! 3 | 2 1
ITEM MO, PART NUMBER DESCRIFTION Optional/QTY.[Required/QTY.
1 605561 Assembly Stand 1 -
2 4604080 C-Series Lock Nut Tool 1 1
3 700053 DW Grease 1 1
o 4 605244 Hanger Assembly 1 1
5 605491 Spanner Wrench 1 1
& 405548 Transport Case 1 -
7 700778 Tape 1 -
8 605571 Pressure Test Plug 1 -
— 9 06560 Installation Rod 1 -
Dovetaill Mandrel Thread
10 605606 Protector ! -
11 505290 Thread Protector 1 -
12 800020 Tool Bag 1 -
R B e T s
c 13 800062 Shop Press 1 :
B
Hoist: |Torque: ) | Pressure:
CRIMCAL COMPONENT: No )
. FEMCVE AL BLPRS il R A W o DWDOO4
SRR e, [T 1/
A x =eomz  FRACTON £1/32  wacsMeD sseMs "GO BATE |2 Assembly Tool A
XX =£015 ANGULAR $0.50° STRAIGHT THDS. | FSRMS D-0 Dok |3 pr.
XXX=£005 FERPEND. 2035 TAFEREDTHDS 135RMS OD-OD .0IOTR 4 0 # ﬁs DWCRT] K
- 2 JL DAl 11/05/2018
Py—] 12 05212019 = = . TE
v arro. RU Dt 05/22/2017 | 606382 G 1o 1

C:A\DW_Vault\DW Jobs\Handling Tools\DWOD04\CAD Files\,

Printed copy is UNCONTROLLED

86



11.3 External Assembly Tools

7 | & | IF IN DOUBT.F.PLEASE ASK! 3 2 1
ITEM MNO.| PART MUMEBER DESCRIPTION Opfional/QTY.[Required/QTY. (‘E‘I
1 404080 C-Series Lock Nut Tool 1 1 -
2 6063590 Cradle Assembly 1
o 3 700053 DW Grease 1 o
4 405244 Hanger Assembily 1
5 &06419 Magnefic Wedge Assembly &
& 406420 Ramp Segment Spinner 1
7 606046 slip Installation Assembly 1
8 &046307 slip Jack Assembly Tool Assembly 3
] 9 605235 Spanner Wrench 1 |
10 700772 Tool Box 1
1 06267 Transport Case Assembly 1
12 606306 Wear Guide Lock Socket 1
13 700640 2-1/2" Hex Socket 1
14 700778 Tape 1
© 15 700779 Eye Bolt 2 c
14 700032 Bolt &
17 506542 Pressure Test Plug BExternal 1 <
15 606560 Installation Rod 1 <
19 605605 Dovetall Mandrel Thread Protector 1 1) <
-1 =20 800020 Tool Bag 1 -
21 800062 Shop Press 1 <
22 406405 Spring Compressor Assembly 1 <'
M A A A A A A A A A A A A A A A A A A A A A A A A <'
{
B B
<
9
{
{
e
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Section 12 - Assembly - Head

NOTE:
e The DWCRT is modular. Use the correct Mandrel and Mandrel Nut for the tool you are building.
o Referto Assembly-BOM'’s for part number, description and quantity.
e Tool Assembly has pinch points. Keep yourfingers and hands clear.

1. Load the Dovetail Mandrel Nut with the Dovetail Mandrel Nut Springs. Insert (Qty-10) Dovetail Mandrel
Nut Springsintothe counterbore holes onthe bottom of the Dovetail Mandrel Nut.

2. lLay the Spring Retainerin the groove on the Dovetail Mandrel Nut and over the Dovetail Mandrel Nut
Springs. The Spring Retainer should fall overthe springs and fit intothe groove, as seen below. Be sure
the boltsline up with the horseshoeslots.

Dovetail Bolt Dovetail Mandrel Spring
Mandrel Nut Nut Springs Retainer

:!

3. Compressthe Dovetail Mandrel Nut Springs and Spring Retainer with a press (~10Ton) or Compression

Assembly Tool. Use a flat plate to press all the Dovetail Mandrel Nut Springs and the Spring Retainer
down at the same time.
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4, Coat the Dovetail Mandrel Nut Bolts with anti-seize. Refer to DWCRT lubrication and maintenance
requirement for more details. While the Dovetail Mandrel Nut Springs are compressed,insert the Dovetail
Mandrel Nut Bolts into the side holes on the Dovetail Mandrel Nut. Tighten the Dovetail Mandrel Nut
Bolts. Refer to Appendix 1.5: Bolt and Set Screw Torque for recommended torque chart.

Compression

i F Tool

5. Afterlockingthe Spring Retainer with the Dovetail Mandrel NutBolts,the assemblyshould look as follows.

N

6. Lay the Dovetail Mandrel Nut on the floor or a pallet. Grease (DW Grease, 700053) ID Threads. Use
recommended grease, see DWCRT Lubrication and Maintenance forrecommended grease.

Grease Internal
Threads

7. Select the Dovetail Mandrel size to be installed in the tool. We will use the 225 Ton 5)%” Dovetall
Mandrel for the illustration purposes of this assembly example. Referto the list of different Dovetail

Mandrels forsize and tonnage ranges. Refer to Appendix 1.1: Size and Ratings for other Mandrel Sizes.
Insert Polypak Seal into the mandrel with the O-ring facing away from the indicator.

Polypak
Seal
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8. Pick up the Dovetail Mandrel with a strap at the pickup point as shown below. Alternatively, use the
McCoy L-Shaped Hanger for easierassembly. To use the L-Shaped Hanger, simply attacha crane to
the shackle in the correct hole based on tonnage, screw the Hanger’s cap onto the Dovetail Mandrel
(using clockwise rotation) and pick up the Dovetail Mandrel. Shackle needsto be attached to the
appropriate L-Shaped Hanger hole depending on the tool Hoist capacity. Raise the Dovetail Mandrel
approximately 12” off the floorand grease (DW Grease, 700053) the threads/ Slip slots. Refer to DWCRT
Lubrication and Maintenance requirement for more details.

Hanger

Grease Mandrel
Slip slots Assembly

Strap or Hanger

I ""-

9. Slidethe Dovetail Mandrelinto and screw togetherwith the Dovetail Mandrel Nut until completely made
up. Use multi-purpose grease on the outside of the Mandrel nut.

Grease Threads

Grease Qutside
of Mandrel Nut

10. Now, lay the Housing on itsside. While the tool may be assembled on the floor or on a pallet, utilize
the McCoy CRT Assembly Stand for easier assembly. To do this, lay the Housing on the McCoy CRT
Assembly Stand with the Indicator end facing away from the sliding triangle on the stand, as shown below.
Use multi-purpose greaseon the internal housing wall.

Warning: Strap the Housing to the Assembly Stand.
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Housing

Grease Internal
Housing Wall

11. Use multi-purpose grease and insert the Housing ID Seal into the ID groove on the Housing. Orient the
Housing ID Seal as shown in figure away from white painted end.

12. Thingrease all sides of both Thrust Washers using white lithium grease. Do not use any grease otherthan
white lithium grease.

Thrust Washers
Grease All Sides

13. Insert both Thrust Washers into the Housing from the Indicator side. Make sure the internalhousing wall
has beenthoroughly greased beforeinsertion of the Thrust Washers.

14. (If assembling an external tool, ensure the Thread Protector isinstalled on the Mandrel prior to insertion
in the Housing). Insert the Dovetail Mandrel subassembly into the Housing. Make sure the subassembly
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is inserted completely such that the Dovetail Mandrel Nut butts up to the Thrust Washers.

Strap Housing to the
assembly stand

15. Once the Dovetail Mandrel subassembly is inserted into the Housing, the L-Shaped Hanger may be
removed using counter-clockwise rotation. Hint: lifting on the end of the hanger tends to help in the
Hanger removal process. Continue seating the mandrelagainst the thrust washers.

16. Use multi-purpose grease on the (Qty-2) Thrust Rings. Lock the Dovetail Mandrel subassembly into the
Housing with (Qty-2) Thrust Rings followed by (Qty-1) Snap Ring. Hint: The Snap Ringis aspiral ringand can
be installedeasily by startingone end of the ringin the groove androtating the ring until it seatscompletely,
as illustrated below.

NOTE: If the Dovetail Mandrel is not coaxial with the housing, the Dovetail Mandrel Nut can move into
the snap ring groove and preventinstallation of the snap ring. Supporting the end of the Dovetail Mandrel
can correct axial misalignment.

17. Once the (Qty-2) Thrust Rings (If applicable) and the Snap Ring are installed, verify that the Snap Ringis
directly ontop of the Thrust Rings as shown below (If not applicable the snap ring will be directly on top of
the Dovetail Mandrel Nut).
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Snap Ring
In Groove

18. Apply multi-purpose grease on Top Mandrel lugs and splines. Pick up with a strap or a lifting eye and
insert the Top Mandrel into the Housing. The Top Mandrel is offered in various tool joints. Rotate Top
Mandrel to align with Dove Tail Mandrel Nut slot.

Strap or
Lifting Eye

19. When inserting the Top Mandrel, line up the 6 tabs on the Top Mandrel’s OD with the 6 slots of the
Dovetail Mandrel Nut. Once lined up, the Top Mandrel may slide intothe Housing. Hint: The Spiral Ring
covers some of the Housing ID. This causes tight clearances while inserting the Top Mandrel. It is crucial
that you have the Top Mandrel and the Housing as coaxial as possible.

Dovetail Nut Slots
and Top Mandrel
Lugs é Places

Parallel und Centered
as pussible for ease of
Installafion
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20. Apply multi-purpose grease on Clutch, Clutch Pins and Clutch Spring. Insert (Qty-6) Clutch Springs and
(Qty-6) Clutch Pinsinto the Clutch.

Pins and
Springs
Qty 6

~——Clutch

21. Orient the Clutch such that the Clutch Springs face towards the tool joint (If applicable). Orient the Clutch
so that the engravement “This Side Up” faces towards the tool joint. Slide the Clutch overthe Top Mandrel
all the wayinto the ID of the Housing. The OD lugs on the Clutch will fitinto and engage the angled slots
on the ID of the Housing.

lots in Housing

Clutch Pin
And Springs
Qty &

.III
Clutch Teeth
Facing OUt

Housing Transparent
tor llustration.

22. Install the Housing Cap O-Ring in the O-ring groove on the OD of the Housing Cap. Make sure to apply
multi-purpose grease onthe O-ringand the O-ring groove.

Housing Cap

el ——0O-Ring Groove

,—0O-Ring
/
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23.

24.

25.

26.

27.

Place the Wiper Sealinthe ID of the Housing Cap. Make sure Wiper Seal is completely in by applying
pressure duringinstallation.

Seal

Seal

Use multi-purpose grease onthe threads on the Housing Cap and place the Housing Cap over the Top
Mandrel. Slide the Housing Cap over the Top Mandrel and screw the Housing Cap into the Housing. Hint:
The seal may contact the Top Mandrel OD threads. You may need to use a rubber mallet to help get
passed the OD threads. Also make sure Housing Cap is centered with the Top Mandrel while passing
through the thread.

Use the McCoy Spanner Wrench to screw the Housing Cap into the Housing until cap shoulders. The
Housing Cap is required to be rotated few degrees counterclockwise to align the set screw holes in the
Housing. Grease Set Screws with anti-seize compound. Install and tighten (Qty-6) Set Screws into the
screw holes onthe ODof the Housingto lock the Housing Cap to the Housing. Refer to Appendix 1.5: Bolt
and Set Screw Torque forrecommended torque chart.

o Housing Cap
e

/__,-/—7 —— Spanner Wrench

Set Screws

Grease the counterbore groove on top of the Housing Cap. Apply multi-purpose grease to complete
OD of the Thrust Bearing for corrosion resistance and slide over the Top Mandrel into the Housing Cap
counterbore groove.

Retain the Thrust Bearing by installinga Snap Ring in the Housing Cap groove just abovethe Thrust
Bearing.

Hint: The Snap Ringis a spiral ringand can be installed easily by startingone end of the ringin the groove
androtating the ring until it seatscompletely, asillustrated.
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28. Prior to installing the Indicator, clean the white band. Install the O-Ring, in the O-Ring groove on the
Indicator. Slide the Indicator over the Top Mandrel, Thrust Bearing, and Housing Cap. Orient the
Indicator’s tab to the slot in the Top Mandrel. If the Line is already on the Housing and the Indicator,
make sure they are lined up during assembly.

O-Ring g’r'; ;‘cz“d’e' Indicator Slot
Groove

White Band

29. Apply multi-purpose grease on the OD threads of the Top Mandrel and screw on the Indicator Nut. This
locks the Indicatorto the Top Mandrel.

30. Anti-seize Set Screws and Insert (Qty-6) into the screw holes on the Indicator Nut and tighten to specified

torque. Install Safety Clamp. Referto Appendix 1.5: Bolt and Set Screw Torque for recommended torque
chart.
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Indicator
Nut

31. Apply multi-purpose grease on the Snorkel’s O-ring groove and installthe O-ring. Push the Snorkel into
the ID of the Top Mandrel through the tool joint.

Snorkel

Valve Requirements:

Operators running casing sizes 4%” to 5%” whorequire a valve should install a C-Series Valve (part#
602870) which providesaflow rate of 6 bbl/min.

Operators needing higherflow rates to run casingsizes 7” to 20”, skip down to step 34 toinstall a Spacer
Sleeve

(part#605113) instead of the C-Series Valve (part#602870).

Higherflow rates can be achieved but are not recommended as accelerated wear may occur on the ID of
the tool.

32. Grease the OD of the optional C-Series Valve and orientas shown below. Insert the C-Series Valve into
the Top Mandrel until the valve flush mounts the Snorkel.

33. Grease the OD of the Locking Nut. Secure the C-SeriesValve and Snorkelin place with the Locking Nut.
The Locking Nutis left-hand threaded; rotate counterclockwiseto set the nut. The McCoy C-SeriesLocking
NutToolis requiredtoinstall the Locking Nut.

NOTE: Make sure the Locking Nut is tightened to atleast 250 ft-lb. The tool may fill with mud if the Locking
Nut is not tight, which may preventthe tool from releasing the casing.
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Tep Mandrel

C-Series
Lacking Nuiﬁ\ \

Locking Nut \

34. Higherflow rate operation: If you are running Casing sizes 7” to 20”, insert the Spacer Sleeveinstead of the
C-Series Valve to protect the sealingareawhere the C-Series Valvesits. If you would like to install a valve,
attach the Shorty AutoValve™ below the Circulatorfor higher flow rates.

Top Mandrel

Spacer

Locking Nut

Locking Nut
Tool

Grease Threads
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Section 13 - Assembly— Internal Grip

NOTE: The DWCRT is modular. Use the correct Dovetail Mandrel and Mandrel Nut for the tool you are building.
For illustration purposes, multiple internal DWCRT Dovetail Mandrels are depicted below)
1. Apply multi-purpose grease onthe ID of the Cable Guide Cover completely, Safety Ring or Attachment Ring
such that it can rotate freely on the Housing. Install the Cable Guide Cover, Safety Ring or Attachment Ring
over the OD groove of the Housing as shown below.

2. Grease (DW Grease, 700053) all the Dovetail Mandrel’s dovetail grooves with light even grease. Refer to
DWCRT lubrication and Maintenance section for more details. The dovetail grooves are very critical areas
and McCoy recommends to re-grease these areas aftereveryjob.

—Grease Area
All the Away Around

——Cuable Guide Cover

= ’:,f-.__l—Greqse Area
7 \ Thoroughly é sides

3. Apply multi-purpose grease on the spring plate. Insert 4 quantity of springs into the housing assembly
along with Spring Plate. Note the directions of springs, the smallerdiameter must face the indicator on
the 1st spring, with alternating directions for the next 3.

4 quantity Spring
of Springs Plate

\
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Warning: Wheninstalling the slips be sure that they do not fall out of the track. The bump plate holds the
slips to the housing but may need to be held by hand until the bump plate is installed.

4. Line up the dovetails of a Slip with the dovetail grooves of the Dovetail Mandrel. Insert a Slip by sliding
the Slip towards the Head of the CRT. Repeat this for all ( Qty-6) Slips. Refer to Appendix 1.1: Size and
Ratings for slip sizes and the Dovetail Mandrels they can be used in. Each casing size has its own set of
slips.

NOTE: On DWCRT All casing sizes from 9-5/8” to 20” use the Base Slip, DWCRTI1K all casing sizes from 13-

3/8”-26" use the Base Slip.

5. Bolt Spring Compression Tool to hold the Slips, Springs and Spring Plate. Place the Bump Plate on the

Dovetail Mandrel and partially slide towards the Housing.
Spring
Compression Tool

Bump Plate

6. Remove Spring Compression Toolandinsert the (Qty-6) Bump Plate Springs in the countersunk holes of
the Bump Plate before seating the Bump Plate against the Housing. Apply anti-seize lubricant and bolt
Bump Plate to the housing. Recheck bolt torque as per Appendix 1.5: Bolt and Set Screw Torque after all
bolts are tightened and shouldered. Bolts should be torqued in an alternating pattern to ensure evenforce
isapplied onthe Bump Plate.

Bump Plate

I730Iis Qly: &

Springs Qty: é
»
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7. 7-5/8” & 8-5/8” Dovetail Mandrels require Wear Guides. Grease slots and slide (Qty-6) Wear Guides in the
slots as shown below.

8. Grease the threads of the Wear Guide Nut and screw onto the threads at the lower end of the Dovetail
Mandrel to lock the Wear Guidesin place.

9. Anti-seizeSetScrews.Bolt (Qty-6) Set Screwsintothe Wear Guide Nut to secure the Wear Guide Nut. Refer
to Appendix 1.5: Bolt and Set Screw Torque forrecommended torque chart.

Wear Guide
Slots Qity: 6

Wear Guide

Wear Guide

Nut Set Screw

Qty: 6

ETMS side towards Mandrel %

~

Note: For 450 T Tool sizes from 9-5/8” to 20” Base Slip are used. Also 1000 T Tool sizes from 13-3/8” to
26" Base Slipare used. Base Slip uses bolt on inserts. Below are the steps for using Base Slip with Inserts.

10. Apply multi-purpose grease on the Wear Guide slots and slide on the Wear Guide.

Wear Guide
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11. Apply multi-purpose grease to the lugs of the Base Slips. Bolt on the Insert needed for the size of the
Casingbeingrun.

Bolts and Washers
Qty:4 per Insert

Liffing Eye

Inserts
Qty: 6

12. Repeatstep 8 and 9 to complete installing Wear Guide Nutand Set Screws.

13. Now put the Line onthe Indicatorand the Housing. First, push the Top Sub and Indicatorall the way down.
Next, rotate both the Top Suband the Indicator counterclockwise (when viewed from Mandrel side) until
you hear a mechanical stop (audible click).

Warning: Loosen strap on the housing while rotating.

This should be the fully retracted position of the DWCRT. Two ways to verify that you are fully retracted
are: 1) Slips/Inserts will be below the Dovetail Mandrel/Wear Guide. 2) Continued rotation will cause the
Housingto rotate as well.

Note: If there is any increased resistance when releasing the tool before the internal stop is met, contact
technical support. The hand operated break out activation needs to be smooth, uniform and continuous.
Any additional torque during break out process may resultin issues fully releasing the tool at the Rig.
Remove existing tape/painton the indicator. Use silver duct tape to make a line straight down the side
of the Indicatorand Housing. Cuttape at Indicator and housing.

f Cul Tope Along Line

r—Slips Inseds below
Weor Guide or Mandmel

14. Screw greased Circulator Assembly into the bottom of the Dovetail Mandrel to 150 ft-Ib torque (see
following page forinformation on constructing the Circulator Assembly).
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15. Anti-seize SetScrews. Insert the Set Screws corresponding to the selected Circulator Assembly. Refer to
Appendix 1.5: Bolt and Set Screw Torque for recommended torque chart.

Set Screw
Qty: & m

Circulator

Assembly‘\
\
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Section 14 - Assembly— Internal Circulator

Grease and installan O-Ringinthe groove on either end (Qty-2) of the CirculatorBody.

Slide the Cup Spacer onto the Circulator Body untilit shoulders.

Grease and insertan O-Ring (if required) into the ID groove on the Thimble.

Slide the Thimble (if applicable) ontothe Circulator Body so it sits just on top of the Cup Spacer.

Insert a greased O-Ringintothe ID groove onthe Packer Cup and slide the Packer Cup onto the Circulator
Body.

Slide the Cup Lock Sleeve onto the Circulator Body soit seats into the Packer Cup.

Slide the Gage Ringontothe Circulator Body.

Grease and thread on the Circulator Nose (the Circulator Nose are left-hand threaded). Tighten with apipe
wrench /spannerwrench to 250 ft-1b.

Install (Qty-3)Set Screws inthe Circulator Nose’s set screw holes.

NOTE: Referto drawing BOM for appropriate parts list

14.1 4-1/2"” to 5” Circulator Assembly

Packer Cup Lock

Cup Cup Sleeve (Internal)
S
pacer Gage Ring
Circulator Nose
Body

14.2 5-1/2” Circulator Assembly

c Thimble Packer Cup Lock
P Sleeve (Internal)
Spacer
Gage Ring
Circulator Nose

Body
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14.3 7” & 7-5/8” Circulator Assembly

— Cup
Packer Spacer

. Nose
Circulator

Body

14.4 8-5/8” to 13-3/8” Circulator Assembly

Thimble

Circulator
Body

14.5 16”-20" Circulator Assembly

Cup
Spacer (Internal)

Gage Ring
Circulator

Body Nose
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14.6 9-5/8” & 13 3/8” Circulator Assembly (1000 Ton)

Thimble Packer

Cup Cup Lock
Circulator Sleeve (Internal)
Body

Nose

14.7 16”-20” Circulator Assembly (1000 Ton)

Packer Cup Lock
Cup Sleeve (Intemal)

Circulator
Body

Nose

14.8 22”-26" Circulator Assembly (1000 Ton)

—=Cupl

r b Lock
Packer Sleeve (Infemal)

—Gage Ring

Circulator
Body —
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Section 15 - Assembly— External Grip

1. Stand up Lower Housing vertically. Grease the ID and the ID thread.

2. Insert 6 Ramp Segmentsinto Lower Housing. Ensure theyare installed inthe correct orientation with
cut out facing down as shown below.

3. Lift Upper Housing using 2 lifting eyes. Place the Upper Housing onto the Lower Housing. Thread the
Upper Housing to the Lower Housing until the Upper Housing shoulders (very lightly).

Lifting Eye holes

Ramp Segment

Upper Housing

Lower Housing

Ramp Segment "Cut Qut"

4. Applyanti-seize toand install the 6 set screws into the Lower Housing. The set screws will likelynot seat
all the way. If the set screws don’t fully seat, back off the Upper Housing slowly. Within 15 degrees, the
set screws will align over their associated pockets in the Upper Housing. Stop backing-off the Upper
Housing and fully set the set screws.

5. Ensure the Mandrel is in the fully “released” position (lugged out on the Mandrel Nut) by rotating the
indictor counterclockwise until the Mandrel is in the fullyreleased position. Ensure the Safety Ring and
Bump Plate are in place on the Mandrel and that the Bump Plate is oriented correctly. Remove Mandrel

thread protector and grease the thread. Thread the Gripping Assembly to the Mandrel and lightly
shoulder.
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Rectangular pockets toface the Upper Housing

6. Grease Rods and Basket. Insert the Rods into the Basket and secure the Rods with O-Ring (rubber
band).

7. The lugsthat protrude from the body of the Basketare timedto the Rods. The Rods can’t be seen once
the Basketis insertedintothe Lower Housing. Inorder to ease the assembly, utilize the Ramp Segment
Spinner, a socket extension, and abreakerbar or socket wrench to rotate the ramp segments. Align the
holesin the Upper Housing with the cavities formed between each pair of Ramp Segments.

8. Insert Basket Assemblyintothe Lower Housing.
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9. Rotate Basket Assembly until the Basket’s lugs align with the cavities formed between each pair of Ramp
Segments.

10. Insert the Basket until the Rods meet or slightly protrude from the Upper Housing. If proper alignment
wasn’t achievedin step 7, the Rods may bottom out inside the Upper Housing. If this occurs, rotate the
Basket (and by extension the 6 Ramp Segments as the Ramp Segments are splined to the lugs of the
Basket) until the Rods align with the holes in the Upper Housing. Finish inserting the basket into the
Upper Housing until the tips of the Rods meet or slightly protrude from the Upper Housing.
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11. Back off the Gripping Assembly fromthe Mandrel until the Keys can be inserted between the Mandrel
and the Upper Housing (up to a sixth revolution). Install the Keys with Nord-lock Washers. A ratcheting

box end wrench my ease installation.

(Bump Plate and Safety Ring not displayed)

12. Insertthe Rods into the relief cuts at the bottom of the Housing. The Gripping Assembly may need to be
rotated slightly if the Rods don’t align with the reliefs.

13. Slide the Safety Ring off of the Housing and onto the rods. Grease and install the 6 Rod Heads. Slide the
Safety Ring off of the Rods and back onto the Housing to radially retain the Rod Heads.

(Safety Ring not shown)
14. Insertthe Bump Plate Springs into the Bump Plate. Bolt the bump plate to the Housing with Nord-Locks.

15. Lubricate and install the Slips usingthe Slip Insertion and Removal Tool. AfterinstallingaSlip, retain the
Slip with a Magnetic Slip Wedge. Rotate the assembly and repeat for the remaining5 Slips.
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16. Install the 3 Slip Jacks (steel body with plasticends) between the three sets of opposing Slips. Snug by
hand. Warning: Do not remove the Magnetic Slip Wedges without firstinstalling the Slip Jacks or the
slips may fall out and cause damage to the slip teeth, the tool, and/or the technician.

17. Remove the 6 Magnetic Slip Wedges by lightly prying out with a flat head screwdriver.

18. Grease and insert the Wear Guide. Firmly seatthe Wear Guide to the Basket. Anti-seize the Wear
Guide SetScrews. Thread the 6 Set Screws into the Wear guide until they are protruding between
0.015” and 0.050”.

19. Grease the Wear Guide Lock. Insert the Wear Guide Lock into the basket. Rotate the Wear Guide Lock
clockwise 15 degrees until the Wear Guide Lock lugs out on the Wear Guide Set Screws. If the Wear
Guide Lock does notturn freelyinthe basket (10 ft-lb max), partially setthe tool (rotate the top mandrel
in the unlocked position ~20 degrees). Back off the Wear Guide Set Screws into the Wear Guide Lock by
insertingan Allen Wrench or Allen Socket through the hole inthe Wear Guide Lock.
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20.

21.

22.

23.

24,

Remove the 3 SlipJacks.
Grease Circulator Sleeve.

Insert O-Ringand Slide Thimble, Packer Cup, Cup Lock Sleeve, Gauge Ringand Gauge Ring Sleeve onto
Circulator Sleeve. This forms a Circulator Cartridge Assembly.

Grease and install the two O-rings onto the Circulator Body. Slide the Circulator Cartridge Assembly
onto the Circulator Body.

Grease Nose Cone. Anti-seize and install the Spring PlungerSet Screw. Thread the Nose Cone onto the
Circulator Body until snug. The Spring Plunger Set Screw should ratchet a few clicks just before the
Nose Cone is fully seated. Anti-seizeand install the three radial Set Screws into the Nose Cone.

Circulator Cartridge Assembly

Gage Ring
Sleeve

Gage Ring

Cup Lock

Circulator Assembly

one
Circulator

Cartridge

Assembly °

Circulator Bady

O-Ring
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25. NOTE: A long rod running from the ID of the Mandrel to the bottom of the tool may aid installation of
the Circulator Assembly. Grease the Circulator Body’s thread. The Circulator Assembly threads to the
Mandrel with right-hand rotation. The nose of the Circulator may needto be lifted and aligned with the
through bore when making up the Circulator to reduce the make-up torque. Thread the Circulator
Assemblyintothe Mandrel untilitis seated. Install the three Set Screws intothe UpperHousingto secure

the Circulator to the Mandrel.

Circulator Assembly External

Upper
Housing

3 quantity of Set Screw to assemble Circulator
Assembly External and Upper Housing

26. Grease the threads of the Bell Guide. Thread the Bell Guide onto the Lower Housing. Snug gently. Anti-
seize and install the 6 Set Screws. If the set screws don’t line up with the reliefs in the Lower Housing,
slowly back off the Bell Guide until the set screws can be fullyinstalled. Fully seat the Set Screws. Install

Lower Safety Clamp.
NOTE: Sizes 7” and above utilize a different Bell Guide as described in steps 27, 28 and 29.

Safety Clamp

Bell Guide

Set Screw

27. Grease andinstall the Ram Springon the Ram, followed by the Bump Stop, and pretension bolt. Preload
the Ram Assembly by hand (power tools have caused cross threading on previous installations) until
the bolts bottom out.
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28. Grease and install the 6 preloaded ram assemblies into the Bell Housing. Grease and place the Bell
Housing’s Top Plate on top of the Ram assemblies. Rotate the Top Plate 1/12% revolution. Anti-seize

and bolt the Top Plate to the Bell Housing.

29. Remove the 6 pretension bolts.

30. Now put the Line onthe Indicatorand the Housing. First, push the Top Sub and Indicator all the way down.
Next, rotate both the Top Sub and the Indicator counterclockwise until the mechanical stop is hit. An
audible collision might be heard (a “click”). This should be the fully retracted position of the DWCRT. Two
ways to verify thatyou are fully retracted are: 1) Slips will be below the Wear Guide. 2) Continued rotation
will cause the Housing to rotate as well. Use silver duct tape to make a line straight down the side of the

Indicator and Housing. Cut tape at Indicatorand housing.

Cut Tape Along Line
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Appendix 1.1: Size and Ratings

DWCRT Internal Specifications

3 Flow Shorty
Tubular Weight 3 : API 8C Hoist Torqt{e Set I?own Pressure Min Rate OAL Shorty OAL w/ OAL w/ Approx.
Size Range Casing ID (in.) Capacity (Tons) Capacity Weight (psi) _ID (bbl/ (in.) O_AL Aut(.)valve Autovalve Weight (lbs.)
(ft-Ib) (Tons) (in.) min) (in.) (in.) (in)
4-1/2" 95-15.1# 4.090 - 3.826 140 13,000 50 10,000 1 6 103 87 114 98 1300
5" 15-23.2# 4.408-4.044 160 15,000 50 10,000 1 6 103 87 114 98 1300
5-1/2" 15.5-26.8# 4.950 - 4.545 225 25,000 50 10,000 1 6 106 90 117 101 1300
5-1/2" 18-23 # 4.950-4.670 255 25,000 50 10,000 1 6 106 90 117 101 1300
5-1/2" 20-23# 4.778 -4.670 300 30,000 50 10,000 1 6 106 90 117 101 1300
6" 20-245# 5.352-5.125 430 30,000 50 10,000 1 6 108 92 120 104 1500
6-5/8" 20-36.7 # 6.049 - 5.501 370 50,000 50 10,000 1 6 115 99 120 104 1500
7" 17 - 35# 6.538 - 6.004 450 65,000 50 10,000 15 12 115 99 120 104 1500
7-5/8" 24-42.8# 7.025-6.501 450 65,000 50 10,000 15 12 115 99 120 104 1500
8-5/8" 24 -44 # 8.097 -7.625 450 65,000 50 10,000 1.5 12 115 99 142 126 1500
9-5/8" 36-59.4 # 8.921-8.407 450 65,000 50 10,000 15 12 115 99 142 126 1650
9-7/8" 62.8# 8.625 450 65,000 50 10,000 15 12 115 99 142 126 1650
10-3/4" 40.5-60.7# 10.050 - 9.660 450 65,000 50 10,000 1.5 12 115 99 142 126 1750
10-3/4" 65.7 - 85.3# 9.560-9.156 450 65,000 50 10,000 15 12 115 99 142 126 1800
11-3/4" 47 - 71# 11.000 - 10.586 450 65,000 50 10,000 15 12 115 99 142 126 1875
13-3/8" 54.4 - 85# 12.615-12.159 450 65,000 50 10,000 15 12 115 99 142 126 2100
13-5/8" 88.2# 12.375 450 65,000 50 10,000 15 12 115 99 142 126 2100
16" 65 -109# 15.250 - 14.688 450 65,000 50 10,000 15 12 120 104 147 131 2400
16-3/4" 65 - 109# 16.250 - 15.750 450 65,000 50 10,000 1.5 12 120 104 147 131 2400
18-5/8" 87.5-117# 17.755-17.375 450 65,000 50 10,000 15 12 120 104 147 131 2900
20" 94 -133# 19.124 -18.730 450 65,000 50 10,000 1.5 12 120 104 147 131 3100
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24" 171-216# 22.685-22.185 450 50,000 50 10,000 15 12 126 110 N/A N/A 4500
26" 202-275# 24.550 - 24.050 450 50,000 50 10,000 15 12 126 110 N/A N/A 5000
DWCRT External Specifications
] Weight ] Coupling AP| 8C I-!onst Torqu.e Set D.own Pressure Min ID Flow OAL OAL w/ App.rox.
Tubular Size R Coupling OD L h Capacity Capacity Weight (psi) (in) Rate (in) Autovalve Weight
ange enst (Tons) (ft-Ib) (Tons) psi n. (bbl/min) | "™ (in.) (Ibs.)
4-1/2" 17-35# 4.437 - 6.000 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
5" 39-55.3# 4.937 -6.500 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
5-1/2" 36-594 # 5.437 -7.000 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
6" 62.8 # 5.937-7.500 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
40.5 -
7" 60.74 6.937 - 8.500 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
7-5/8" 47 -71# 7.562-9.125 15.475 500 65,000 50 10,000 15 12 122 N/A 3500
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DWCRT 1K Specifications

Ael .8C Torque Set . Flow OAL w/ Approx.
Tubular Size Weight Range Casing ID (in.) C:p(::izy Capacity VI\)I(e);g:t Pr(e:ssiu)lre N::: )ID Rate 8:‘; Autovalve Weight

(Tons) (ft-1b) (Tons) : (bbl/min) : (in.) (lbs.)

7" 17-35# 6.538 - 6.004 400 60,000 50 10,000 15 12 122 137 2950
7-5/8" 39-55.3# 6.625-6.125 500 65,000 50 10,000 15 12 122 137 3000
9-5/8" 36-59.4 # 8.921-8.407 1000 100,000 50 10,000 2.25 20 130 153 3350
9-7/8" 628 # 8.625 1000 100,000 50 10,000 2.25 20 130 153 3350
10-3/4" 40.5-60.7# 10.050 - 9.660 1000 100,000 50 10,000 2.25 20 130 153 3580
11-3/4" 47 -71# 11.000 - 10.586 1000 100,000 50 10,000 2.25 20 130 153 3600
13-3/8" 544 - 85# 12.615-12.159 1000 100,000 50 10,000 2.25 20 130 153 4000
13-5/8" 88.2# 12.375 1000 100,000 50 10,000 2.25 20 130 153 4000
16" 65 -109# 15.250-14.688 1000 100,000 50 10,000 2.25 20 135 162 4400
16-3/4" 65 - 109# 16.250 - 15.750 1000 100,000 50 10,000 2.25 20 135 162 4500
18-5/8" 87.5-136# 17.755-17.239 1000 100,000 50 10,000 2.25 20 135 162 5050
20" 94 -133# 19.124 - 18.730 1000 100,000 50 10,000 2.25 20 135 162 5300
20" 163-187# 18.625-18.125 1000 100,000 50 10,000 2.25 20 135 162 5350
22" 170-2244% 20.438-19.938 1000 100,000 50 10,000 2.25 20 138 N/A 5850
24" 171-216# 22.685-22.185 1000 100,000 50 10,000 2.25 20 138 N/A 6500
26" 202-275# 24.550 - 24.050 1000 100,000 50 10,000 2.25 20 138 N/A 7100
30" 234# 285 1000 100,000 50 10,000 2.25 20 138 N/A 7700

117



Appendix 1.2: DWCRT Valve Options

Internal (450 Ton)

DWCRT Valve Options
Tool Size Valve Flow Rate OAL Added
4" to 20” C-Series 6 bbl/min 0”
4" to 5% “ 4-1/2” to 5-1/2” Shorty AutoValve 6 bbl/min 15-1/4”
7" & 7-5/8" 7" & 7-5/8” Shorty AutoValve 12 bbl/min 17”7
8-5/8” to 20” 8-5/8” to 20” Shorty AutoValve 12 bbl/min 22”

For the 450 Ton DWCRT we offera C-SERIES Valve inside of a Crossover Sub which positions thevalveforeasyremoval

from job-to-job. Inthis configuration, aSpacerSleeve isinstalled inthe Top Mandrel as depictedin step

C-Series Valve

Spacer Sleeve (part# 605113) and C-Series Valve (part# 602870)

Spacer Sleeve
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Appendix 1.3: Hoisting Capacity Reduction with

Pressure
DWCRT Hoist Reduction with Pressure
. . Tool Hoist Reduction in pounds
Casing Size ID (Inches) for every 1 PSI of pressure
ay" 4.1 13
5" 4.6 17
51" 5.1 20
7" 6.6 34
7-5/8" 7.1 40
8-5/8" 8.1 52
9-5/8" 9.1 65
10-3/4" 10.2 82
11-3/4" 11.1 97
13-3/8" 12.8 129
13-5/8" 12.4 121
16" 15.3 184
18-5/8" 17.8 249
20” 19.2 290
22" 21.5 363
24" 23.5 433
26" 25.5 510

Effects of Circulation Pressure:

DWCRT hoist capacity is reduced when circulating. The amount of reduction dependson the circulationpressureand

the Casing size.

Example: 225-ton Mandrelin 5-1/2” Casingat 4,000 psi =20 x 4,000 = 80,000 Ibs = 40 tons

225 tons - 40 tons =185 tons
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Appendix 1.4: Minimum Set Torque

DWCRT Internal (450 Ton) and External (500 Ton)

Minimum Set Torque before Applying Torque in Locked Position

DWCRT Mandrel

Minimum Set Torque

Make-Up Torque

140T
160T
225T
370T
4507
5007

3,500 ft-1b

0-9K ft-1b

140T
160T
2257
370T
4507
5007

5,000 ft-1b

10K — 19K ft-Ib

2257
370T
4507
500T

10,000 ft-Ib

20K — 39K ft-1b

370T
4507
5007

15,000 ft-1b

40K — 65K ft-1b

DWCRT Internal (1000 Ton)

Minimum Set Torque before Applying Torque in Locked Position

DWCRT Mandrel Minimum Set Torque Make-Up Torque
1000 Ton 4,500 ft-1b 0- 15K ft-1b
1000 Ton 7,500 ft-1b 15K — 30K ft-1b
1000 Ton 15,000 ft-Ib 30K — 60K ft-1b
1000 Ton 25,000 ft-lb 60K — 100K ft-lb
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Appendix 1.5: Bolt and Set Screw Torque

Cup Point Set Screw Tightening Torque (In-Ib)
1/4" 94
5/16" 183
3/8" 317
7/16" 502
1/2" 750
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Appendix 1.6: Tool Joint Sizes and Make-up Torque

Internal (450 Ton) and External (500 Ton)

Tool Joint Sizes & Makeup Torque
. e Hoist Capacit API Make-u
Tool Joint Size (Tonz) ¥ Torque (ft-IIF:)
4-1/2 IF Box 500 49,000
5-1/2" REG Box 500 50,000
6-5/5 REG Pin 500 50,000
6-5/8" REG Box 500 62,000
5-1/2 FHPin 500 43,000
5-1/2 FH Box 500 66,000
6-5/8" FH Box 500 35,000
6-5/8" FH Pin 500 35,000
XT-57 Box Pin 500 -
XT-57 Box Box 500 -
XT-65 Box 500 -
XT-65 Box 500 -

Internal (1000 Ton)

Tool Joint Sizes & Makeup Torque

Tool Joint Size Hoist Capacity API Make-up
(Tons) Torque ( ft-1b)
6-5/8" FH Box 1000 84,000
6-5/8" REG Box 1000 81,000
7-5/8 REG Box 1000 84,000

McCoy Box Connection is often stronger than the pin connection. The make-up torque and tension rating were
calculated using small inner diameters for the pin. The load rating of the connection should be first based
on the McCoy rating, then reduced if necessary, depending on the pin that will be connected to the McCoy
Tool (and other connections between the DWCRT and TopDrive). Contact McCoy for higher torque requirement
options.
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The DWCRT familyis 10,000 PSI capable but limited to the maximum working pressure of the Packer Cup.

Appendix 1.7: Packer Cup, Gage Ring, Thimble Size

Chart

DWCRT Packer Cup Gage Ring Thimble Size Chart
) Packer Cup
Cgisz'gg Weight Range Gage Ring oD Paclcj';er oD Rateq | Thimble | 0D
Pressure
9.5/11.6# 601096 4.150" 601107 4.150" 5000psi | 601114 | 3.73"
4-1/2" 12.6/13.5# 601097 3.800" 601108 4.070" 5000 psi | 601114 | 3.73"
15.10# 601988 3.701" 601927 3.95" 5,000 psi | 605276 | 3.63"
15/184# 601098 4.150" 601109 4.620" 5000 psi | 601115 | 3.99"
5 18/21.44 601099 3.955" 601110 4.340" 5,000 psi | 601115 | 3.99"
23.24 602061 3.785" 602604 4.230" 5,000 psi | 601115 | 3.99"
13/15.54 601100 4.820” 601111 5.300" 5,000 psi | 601116 | 4.50"
17/20# 601101 4.600" 601112 5.090" 5,000 psi | 601116 | 4.50"
20/23# 601101/601102 | 4.600"/4.420" | 601113 4.980" 5000 psi | 601116 | 4.50"
5-1/2” 23# 603635 4.545" 603531 4.800" 5,000 psi | 605277 | 4.38"
23/26# 601102 4.420" 605779 4.800" 5000 psi | 605277 | 4.38"
26# 601102 4.420" 602593 4.700" 5,000 psi | 605277 | 4.38"
26.8# 601098 4.150" 601109 4.620" 5000 psi | 601115 | 3.99"
6" 20# 603935 5.200" 605047 5.590" 5,000 psi | 605048 | 5.20"
20/23.2# 605672 5.845" 605674 - 5,000 psi | 605556 | 5.50"
6-5/8" 24/28# 605673 5.666" 603960 6.020" 5,000 psi | 605556 | 5.50"
32-354 603940 5.450" 603941 5.850" 5,000 psi | 605556 | 5.50"
17/23# 605074 6.241" 605001 6.740" 5,000 psi | 605000 | 5.91"
: 23/26# 605075 6.151" 605002 6.460" 5,000 psi | 605000 | 5.91"
’ 29/32# 605076 5.969" 605003 6.469" 5,000 psi | 605000 | 5.91"
35# 605077 5.875" 605012 6.200" 5,000 psi - -
24/26.44 605078 6.750" 605438 7.150" 5000 psi | 605009 | 5.91"
7-5/5" 24/29.7# 605078 6.750" 605010 7.150" 5,000 psi | 605009 | 5.91"
29-33# 605676 6.640" 605437 7.050" 5,000 psi | 605009 | 5.91"
33.7/42.8# 605079 6.376" 605011 6.876" 5,000 psi | 605009 | 5.91"
20-24 # 605973 7.972" 602721 8.250" 5000 psi | 605975 | 7.50"
8-5/8” 28/36# 605092 7.700" 600288 8.150" 4,250 psi | 600304 | 7.50"
40-444 605974 7.500" 605977 - 4,250 psi | 605976 | 7.38"
29/36# 605780 8.765" 601925 9.210" 4,250psi | 602205 | 8.77"
36/47# 605093 8.379" 601207 9.061" 4,250psi | 600305 | 8.26"
9-5/8” 47/53.5# 605093 8.379" 600290 8.850" 4,250psi | 600305 | 8.26"
53.5/59.4# 605094 8.250" 605781 8.700" 4,250psi | 600305 | 8.26"
58.4/71.8# 605782 7.969" 601184 8.700" 4,250psi | 605783 | Spedal
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9-7/8” 62.8# 605093 8.379" 601207 9.061" 4,250psi 605784 Spedal
10-3/4” 40.5/60.7# 605095 9.504" 601217 10.220" 3,750 psi 600306 9.51"
11-3/4” 47/71# 605096 10.430" 601208 11.000" 2,000 psi 600307 9.96"
11-7/8” 71.8# 605096 10.430" 601208 11.000" 2,000 psi 600307 9.96
13-3/8” 54.5/85# 605097 12.003" 601212 12.800" 2,000 psi 600308 12.00"
13-5/8” 88.2# 605097 12.003" 601212 12.800" 2,000 psi 600308 12.00"
65/75# 602439 14.936" 601209 15.438" 2,000 psi N/A -
16” 84# 604611 14.800" 601895 15.270" 2,000 psi N/A -
109# 600257 14.500" 600297 15.070" 2,000 psi N/A -
87.5/106# 600634 17.400" 601210 18.020" 1,750 psi N/A -
18-5/8” 106/117.5# 603649 17.250" 600299 17.880" 1,750 psi N/A -
123.4-136 # 603849 16.982" 603958 17.430" 1,750 psi N/A -
20” 94/106.5# 600259 18.800" 601211 19.370" 1,500 psi N/A -
20" 106-118# 604000 18.740" 603781 19.250" 1,500 psi N/A -
20” 118#-133# 605597 18.600" 603782 19.100" 1,500 psi N/A -
Sizes Past 20" Are not based onany particular standard or manufacture for determining weight range. Please Verify ID and OD before
use
22 170-224# 605542 19.810" 605502 20.200" 1,000 psi N/A -
24 171-216# 605543 22.060" 605503 22.875" 800 psi N/A -
26 202-275# 605544 23.900" 605504 24.750" 800 psi N/A -
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Section 16 - Troubleshooting

16.1 Rigging Up the DWCRT
1. DWCRT INDICATOR LINES HAVE MOVED PRIOR TO RIG UP AND ARE NO LONGER ALIGNED.
e RefertoSection7forinformationrelatedtoindicatorlines. Compressthe Head Assemblyinto the setting
position (yellowwindow)and rotate by hand inthe reverse direction until ahard stopisfeltandindicator
linesare aligned, verify Slip teeth are sitting below the Wear Guide before proceeding.

NOTE: DO NOT ATTEMPT TO RIG UP THE DWCRT IF THE INDICATOR LINES ARE NOT ALIGNED. SLIPS MAY BE PARTIALLY ACTIVATED
CAUSING CLEARANCE ISSUES FOR STABBING INTO CASING.
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BOTTOM VIEW BOTTOM VIEW

2. DWCRT WILL NOT FIT INSIDE THE CASING.

e Confirm packer cup O.D. compared to casing I.D., verify correct packer cup has beeninstalled.

e Confirmcorrect Slips have beeninstalled onthe DWCRT.

e Confirm correct Thimble and Gage Ring have been installed on the Circulator. Verify dimensions with
casing I.D.

e If the Packer Cup is oversized and preventinginsertion into casingyou may opt to remove the Circulator
Assembly, continue rigging up and install Circulator once the DWCRT has been connected to the top
drive.

e Verifythe casing weightis in the operation range of the mandrel and wear guides being used (internal).

16.2 Engaging the DWCRT

1. THE DWCRT ROTATES ON TOP OF THE CASING AND WILL NOT ENGAGE.
e Verify the DWCRT isin the Setting Position (yellow window). Apply enough set down weight to create
friction between the Bump Plate and the Collar.
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e [f casing is not aligned with the CRT, moving the bails to adjust the casing position may assist with tool
engagement.
o Setmake-uptorque to a minimum of 3,500 ft-lb prior to hoisting the string.
NOTE: SETTING DOWN WEIGHT IS ONLY NECESSARY TO CREATE FRICTION ON THE PIPE COLLAR, EXCESSIVE SET DOWN WEIGHT COULD
INCREASE FRICTION INSIDE THE DWCRT AND PREVENT ACTIVATION.
NOTE: ReFer TO Appendix 1.4: Minimum Set Torque.

2. DURING TOOL ENGAGEMENT THE DWCRT ONLY ROTATES 1/2 TURN BEFORE TORQUE IS OBSERVED AND
TOOL STOPS ROTATION.
e The DWCRT does not require a large amount weight to be applied when engaging the tool, reduce set
down weightand continue rotation.
o Verifytool has rotated the same number of rotations as observed duringthe “Stump Test” when
the DWCRT was rigged up.
o If the number of rotations cannot be confirmed, increase torque and observe for additional
rotation.
NOTE: Tool engagement verification requires observing both rotation and torque prior to hoisting the string.

16.3 Disengaging the DWCRT
1. THE DWCRT DOES NOT FULLY DISENGAGE - INDICATOR LINES ARE NOT ALIGNED.

e Verify mud pumps are turned off and pressure reads 0. (It is good practice to open the Stand Pipe to
bleed pressure).

e Lowertop drive until the yellow window is completelycovered. Apply asmall amount of set down weight
to create friction on the casing collar and rotate in reverse.

NOTE: SETTING DOWN WEIGHT IS ONLY NECESSARY TO CREATE FRICTION ON THE PIPE COLLAR, EXCESSIVE SET DOWN WEIGHT

COULD INCREASE FRICTION INSIDE THE DW CRT AND PREVENT ROTATION.

2. THE DWCRT IS FULLY DISENGAGED AND STARTS TO COME OUT OF THE CASING WITHOUT HOISTING.
e Verify mud pumps are turned off and pressure reads 0. (It is good practice to open the Stand Pipe to
bleed pressure).
e Fluid pressure against the packer cup can have enough force to lift the DWCRT if the Slips are not
engaged and fluid pressure is present.
NOTE: BLEED OFF THE STAND PIPE PRESSURE AND CONFIRM A ZERO READING ON THE GAUGES PRIOR TO DISENGAGING THE DWCRT.

3. DWACRT INDICATOR LINES HAVE MOVED AND ARE NO LONGER LINED UP —WHILE RIGGED INTO TOP DRIVE

AND DWCRT IS OUTSIDE OF CASING.

e The Housing needsto be heldand the tool put in the Setting Position (yellow window).

e Place a soft sling under the Bump Plate and lift with air hoist until the DWCRT is in the Setting Position
(yellow window). Grip the Housing above the Bump Plate with a chain tong and rotate by hand in the
clockwise direction until the indicatorlines are aligned.

NOTE: ENSURE THE DRILLER HAS LOCKED OUT THE TOP DRIVE PRIOR TO PERFORMING ANY WORK ON THE DW CRT WHILE RIGGED
IN.

4. WHILE REMOVING THE DWCRT FROM THE CASING THE SLIPS SNAG OR LIFT THE CASING.
e Immediately Stop Lifting!
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e |f there are only 1-2 joints of casing in the hole the packer cup may have enough friction to hoist the
string.
o Hoist slowly and monitor for casing movement. Lubricate the packer cup seal prior to inserting
into the next joint of casing.
e If string weight is sufficient and Slips snag on the casing, lower DWCRT back into the pipe, confirm
indicator lines are aligned by rotating in reverse with the tool in the Setting Position (yellow window).
o Hoistslowlyand monitor for casing movement.
o Inspect the Slip Head for damage once removed from the casing.
NOTE: CONTACT THE McCoY TEAM IF YOU ARE UNSURE OF HOW TO INSPECT FOR DAMAGE.

5. EXCESSIVE SET DOWN (TOP DRIVE) WEIGHT NECESSARY TO PLACE THE DWCRT INTO THE SETTING
POSITION (YELLOW WINDOW).
e The internal sealson the Snorkel may be leaking, which could allow fluid to enter the Housing.
o Fluidneedsto be displaced by slowly applying down force with the top drive and lettingthe fluid
bleed off between the Head and the Housing. Once the tool can be placed in the Setting Position
(yellow window), rotate in reverse until Indicator lines are aligned.

NOTE: CONTACT THE McCoY TEAM IF YOU ARE UNSURE OF HOW TO INSPECT FOR DAMAGE.

6. WHEN ATTEMPTING TO RELEASE THE TORQUE SET IN THE DWCRT, THE TOOL JOINT CONNECTION BREAKS
e [favailable, lowerthe grabberbox overthe tool joint connection and torque to a minimum of 1.25 times
the make-up torque.
e If a grabber box is not available and manual tongs cannot be used as back-up on the DWCRT tool joint,
follow the instructions below.
o With the DWCRT placed in the Setting Position (yellow window), rotate in the forward direction
until the tool joint shoulders, apply a minimum of 3,500 ft-1b of torque.
o Allow DWCRT to move into the Locked Position (white window) by slowly hoisting. Place back-
ups on the casing and torque through the DWCRT until desiredtool jointtorque is achieved.
o Place DWCRT in the Setting Position (yellow window) and release the initial setting torque of
3,500 ft-Ib.
NOTE: ADDITIONAL TORQUEING OF THE TOP DRIVE TOOL JOINT MUST BE DONE IN THE LOCKED POSITION (WHITE WINDOW) TO
AVOID OVER TORQUEING THE DWCRT.
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16.4 Backing Out Casing with the DWCRT

1. HIGH TORQUE CASING CONNECTION NEEDS TO BE “BROKEN-OUT” — DWCRT DRESSED WITH 140 - 450T

MANDREL

e With the Housing in the Locked Position (white window), apply sufficient reverse torque to break the
casing connection. REFER TO APPENDIX 1.1: SiZE AND RATINGS FOR RECOMMENDED TORQUES.

(0]

Once the make-up torque has released from the casing connection (approximately 1 full
rotation), stop rotation.

Apply manual tong on casing collar and release DWCRT from the casing and immediately re-
torque to 3,500 ft-1b.

Place DWCRT into the Locked Position (white window) by slowly hoisting. Continue backing out
threaded connection and follow procedure for “Backing Out Casing”.

2. HIGH TORQUE CASING CONNECTION NEEDS TO BE “BROKEN-OUT” — DWCRT DRESSED WITH 1000T

MANDREL

e With the Housing in the Locked Position (white window), apply sufficient reverse torque to break the
casing connection.

o

Once the make-up torque has released from the casing connection (approximately 1 full
rotation), stop rotation.

Apply manual tong on casing collar and release DWCRT from the casing and immediately re-
torque to 3,500 ft-Ib.

Place DWCRT into the Locked Position (white window) by slowly hoisting. Continue backing out
threaded connection and follow procedure for “Backing Out Casing”.
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Section 17 - Customer Feedback Form

www.mccoyglobal.com
Email: sales@mccoyglobal.com

Thank you for choosinga DWCRT. Your honest feedback will help us to serve you better and enable us to work
on improvingour product standards. Thank you.

Name

Organization

Address

Email

Phone

Product

Date: location:

Suggestionand Comment for the Product:

Yes No
1. Product was easyto assemble O O
2. Product came withall requiredtools O O
3. Productincluded user manual O O
4. Customer support were responsive O O
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