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This manual covers the following models:

KT20000 50K Tong

TONG MODEL

REV

DESCRIPTION

80-1304BJ

Tong is equipped with Staffa BO80 motor, motor valve, lift cylinder valve,

chain sling, dump valve, and BJ-type safety door system.

NOTE: Some illustrations used in this manual may not exactly match
your model of tong.
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WARNINGS

A “LOAD-BEARING DEVICE” IS A CHAIN SLING, RIGID SLING, SPREADER BAR ASSEM-
BLY, FRAME, OR ANY OTHER DEVICE THAT BEARS THE PARTIAL OR TOTAL WEIGHT
OF THE EQUIPMENT FOR WHICH THIS MANUAL HAS BEEN PRODUCED

THE LOAD-BEARING DEVICE SUPPLIED BY MCCOY DRILLING & COMPLETIONS IS DE-
SIGNED TO SUPPORT THE EQUIPMENT DESCRIBED IN THIS MANUAL. MCCOY WILL NOT
GUARANTEE THE ABILITY OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER
PART, ASSEMBLY OR COMBINATION OF PARTS AND ASSEMBLIES. MCCOY WILL NOT
GUARANTEE THE ABILITY OF THE LOAD-BEARING DEVICE TO LIFT OR SUPPORT THE
EQUIPMENT DESCRIBED IN THIS MANUAL IF THERE ARE ANY MODIFICATIONS TO THE
LOAD-BEARING DEVICE, OR ANY ADDITIONS TO THE EQUIPMENT DESCRIBED IN THIS
MANUAL THAT ADD WEIGHT TO THE EQUIPMENT, UNLESS SUPPLIED BY MCCOY.

WHEN RE-ASSEMBLING LOAD-BEARING DEVICES (CHAIN SLINGS, RIGID SLINGS,
BACKUP LEGS, ETC.) NOTE THAT THE ASSOCIATED FASTENERS MUST BE TIGHTENED
TO THE CORRECT TORQUE SPECIFIED FOR THAT SIZE OF FASTENER (SEE SECTION
3 - OVERHAUL). ANY THREADED FASTENER IN A LOAD-BEARING DEVICE MUST BE
SECURED WITH RED OR BLUE LOCTITE™,

ANYREPLACEMENTFASTENER (BOLTS, NUTS, CAPSCREWS, MACHINE SCREWS, ETC.)
USED DURING MAINTENANCE OR OVERHAUL MUST BE GRADE 8 OR EQUIVALENT.
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© Copyright 2008 Farr Canada (A Division Of McCoy Corporation), all rights reserved. This document is the property of Farr Canada
and is supplied as reference information for users of our products. This document and the contents within are considered confidential
information, not to be disclosed, copied, transmitted, transcribed in any form, or stored on any type of data storage media without the
express written consent of Farr Canada.

While continually striving to maintain accuracy, Farr Canada hereby states that the information contained in this technical documenta-
tion is subject to change without notice. If you feel this document does not meet your needs, please contact our sales office for the
most current available documentation for your product.

Summary Of Revisions
Date Section Page Description Of Revision
January 2008 N/A N/A Intial Release
February 2011 All All Replaced manual logos with new badging and updated format

All All Improved safety symbology throughout

Intro Xi Added Table of lllustrations

1.0 1.3 Revised and updated specification page

20 ALL Moved Section 2, “Tong Assemb/y”: to the Maintenance section. Renum-
bered “Setup & Operation” as Section 2.

2.0 2.1 Added “Sling / Load Bearing Safety” section

20 211 Renamed f‘JaW Removal/Installation to “Jaw Removal & Die Replace-
ment. Revised procedure.

2.0 2.12 Added section “Tong Rig-Up & Leveling”

2.0 2.16 Replaced “valve operation” images to reflect current tong model.

2.0 217 Added section “Shifting Gears”

2.0 2.18 Added section “Making and Breaking Connections”

3.0 ALL Renumbered “Maintenance” as Section 3.

3.0 3.1 Added section “General Maintenance Safety Practices”.

3.0 3.1 Added section “Preventive Maintenance”.

3.0 3.3 Replaced “support roller lubrication” images to reflect current tong model

3.0 3.6 Replaced “shifting shaft lubrication” image to reflect current tong model

3.0 3.6 Added Jaw Roller lubrication instruction

3.0 3.7 Added Door Cylinder lubrication instruction

3.0 3.7 Replaced “Brakeband Adjustment” image to match current model

3.0 3.8 Replaced “Door Latch Adjustment” image to match current model

3.0 3.8 Added instruction for properly aligning doors.

3.0 3.10 Added instruction for adjusting shifter detent force

3.0 3.10 Added instruction for adjusting safety door switch

30 312 Revised and improved “Assembly Procedures” to reflect changes to tong
model.

3.0 3.23 Added section “Daily Inspection & Maintenance Checklist (Power Tong)”

3.0 3.25 Added section “Monthly Maintenance Checklist (Power Tong)”

3.0 3.28 Added section “Daily Inspection & Maintenance Checklist (Power Unit)”

30 329 Added sec’{ion “Tubular Connection Equipment De-commissioning
Procedure

30 330 Added secfion “Tubular Connection Equipment Re-commissioning
Procedure

4.0 ALL Renumbered “Troubleshooting” as Section 4.

4.0 ALL Removed irrelevant troubleshooting procedures and revised remaining
procedures.

Continued on next page
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Summary Of Revisions (Continued)

Date Section Page Description Of Revision
FEB2011 OLD Section 6, “Storage Recommendations” has been removed. See
6.0 (OLD) ALL Section 3.L for preservation and storage instructions.

5.0 ALL Renumbered “Parts & Assemblies” as Section 5.

5.0 54-55 Revised “Support Roller” assembly images and part numbers to reflect
changes to current tong model.

5.0 56-57 Revised “Door Pivot Roller” assembly images and part numbers to
reflect changes to current tong model.

5.0 5.16-5.17 Revised “Shifter” assembly images and part numbers to reflect changes
to current tong model.

5.0 5.18-5.21 Revised “Tong Body” assembly images and part numbers to reflect
changes to current tong model.

5.0 5.26-5.27 Revised “Motor & Motor Mount” assembly images and part numbers to
reflect changes to current tong model and include omitted parts

5.0 528-529 Revised “Hydraulic” assembly images and part numbers to reflect
changes to current tong model.

5.0 5.30-5.31 Revised “Tong Door” assembly images and part numbers to reflect
changes to current tong model.

6.0 ALL Renumbered “Torque Measurement” as Section 6.

7.0 ALL Renumbered “Hydraulic Components” as Section 7.

viii
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The information presented in this document will provide setup, operating, and maintenance instructions for
your KT-20000 tong. Due to the wide variety of operating conditions, these instructions must be considered
guidelines rather than absolute operating procedures. It is the responsibility of the user to use these guide-
lines together with an experienced manager to develop operating procedures that conform to all policies set
forth by the operating authority (ies).

IDENTIFICATION OF OF WARNINGS AND OTHER NOMENCLATURE OF
IMPORTANCE USED IN THIS INSTALLATION GUIDE

McCoy Drilling & Completions uses three indicators to describe items of three degrees of importance.

A HAZARD to operators or equipment is represented by an exclamation point within a red triangle. identifies items of
the highest importance. Failure to heed information identified by a HAZARD symbol may result in bodily injury, death,
catastrophic equipment damage, or any combination of these. A HAZARD may also indicate the potential for danger-
ous environmental contamination.

This identifies a HAZARD to operators or equipment

A WARNING is represented by an exclamation point within an orange triangle, and contains information that will alert
personnel to a potential safety hazard that is not life-threatening. A WARNING may also serve to alert the user to infor-
mation critical to the correct assembly or operation of the equipment in use.

This identifies a WARNING to users

A CAUTION is represented by an exclamation point within a yellow triangle and highlights information that may aid the
user during assembly or operation of your equipment. CAUTIONs are also used to ensure common errors are not made
during assembly or operation of your equipment.

This identifies a CAUTION to users

Observance of the following is the full responsibility of the user:

- all descriptions, information and instructions set out in this manual

- any regulation or requirement issued by an authority or agency which may influence opera-
tion, safety or integrity of the equipment that overrules the content of this document.

- any legal or other mandatory regulation in force governing accident prevention or environ-
mental protection.

Technical Manual - Section Contents ix




KT20000 50K Tong Table Of Contents

Introduction & SPecCifications . ... ... ........ e ittt is s et es s e n e
Introduction & Company Information. . . .. ... ... . ...
Dimensional VIEWS . . . . .. ..
Equipment Specifications . . . . .. .. ... .. ..
Lubrication SPeCIfiCcations . . . . .. . .. ..

Setup & OPeration. . . .. ... ... ettt ettt s et e
Sling / Load Bearing Device Safety . ... ... ... ... .
Major Component Identification ... .. .. ... ... ... .
Hydraulic Schematic / Component Identification . ... .. ... ... ... . ... . e
Hydraulic Connections . . .. .. .. ... .. . ...
Tong Jaw Availability & Installation . . . . .. .. ... ..
Tong Rig-Up & Leveling

1. 8Suspension & ReSIraint . .. ... ... ... .

2.T70Ng LeVEING . . . . .o o
Tong Operation

1. Initial Start-up & BreaKk-In . . . . . .. .

2. Valve OPEration . ... ... .. ...

8. Shifting GEArS . .. ... ..

4. General Operational COMMENIS . . .. .. ... e e e e e
Making and Breaking Connections

1. Making A CONNECHON . . . .. ... e e e e e e e e e e

2. BreaKing A CONNECHON . . .. .. ..o e e e e e e e e e e e e e e e
Extreme Cold Weather Operation Procedures . . . .. ...... ... . e

MaintenancCe. . . . . ... ...ttt et e
General Maintenance Safety PractiCes. . . ... .. ... . ... e
Cleaning . . . .. ..o
Preventive Maintenance . . . . .. ... .. ...
LUbrICation. . . . . . . o e
Adjustments

1. Brakeband AdUSIMENt . . . . . . . .
2. Door Latch AdJustment . . . . .. ..
3. Door AlIGNmeENnt . . . . . o
4. Shifter Detent AQJUSIMENt. . . . . . .. .
5. Safety Door Switch Adjustment . .. ... .. ... ...
Recommended Periodic ChECKS. . . . .. .. ...
Disassembly & Overhaul Procedures . . ... ... ... ... . . .. e e
Assembly INSIUCHONS. . . . . .. ..
Daily Tong Inspection & Maintenance Checklist. .. . ... ... .. .. . . e
Monthly Tong Inspection & Maintenance Checklist .. .. ........ . . . .. . . . . . . .. . . . ..
Daily Power Unit Inspection & Maintenance Checklist. . .. ....... ... .. . . . i
De-commissioning & Storage Procedures. . .. .. ... .. ... .
Re-commissioning Procedures . . .. ... ... . ..

TroubleSROOLING . . .. ...ttt s ettt e s e et
Tong Will Not Develop Sufficient TOrQUE. . . ... .. .. ... e e e e et
Failure Of Jaws To Grip PiDe . . . . . .. o e e
Tong Running Too SIOWIy . . . . . . . e e
Failure Or Difficulty Of Tong To SRift. . . . . .. . e e e e et
General COMMENIS. . .. ... e e e e e e e e e e e e e

Assemblies ANA Parts . . ... ... ... ..ottt ettt et ts e s et s st e
Geartrain Layout . . . . .. ..
Support Roller ASSEMDLY. . . . . . . o
Door Pivot Roller ASSEMDIY . . . . .. o
Rotary Idler . . . . . .
Pinion Idler . . . . . . .
Pinion ASSembly . . . . . .
Clutch ASSEMDIY . . . . o
Shifting ASSEMDIY . . . . . o
Tong Body ASSEMDIy. . . . .. oo
Brakeband ASSembly . . . . . ..
Cageplate ASSEmbIy . . . . . .. e
Motor & Motor Mount . . . .. .. .
Hydraulic ASSEMDIy. . . . . .. o
Tong Door Base ASSEMDbIy . . . . .. ..
Safety Door COMPONENTS . . . ... .. e e e e e e e e e e e
Chain Sling ASSEmMDbly . . . . . . o

3.1

3.32

4.1

4.6

X Technical Manual - Section Contents

MCCOY | Covrierions

MOVING GLOBAL ENERGY FORWARD

FARR



Table Of Illustrations KT20000 50K Tong

FARR

MCCOY | ovrienions

MOVING GLOBAL ENERGY FORWARD

Table of Contents (Continued):

Torque Measurement SECHION . . .. ... ... e st a s s s s e s s s s s na e asasnnnnansnnenns Section 6
Hydraulic Component INformation . .. ............. ... oottt it ansenaasaaanannnns Section 7
TABLE OF ILLUSTRATIONS

ILLUSTRATION T.A.1: KT-20000 TONG . . . . . o ot oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1.1
ILLusTRATION 1.A.2: KT-20000 TONG DIMENSIONS . . . . . o oo et e e e e e e e e e e e e e e e e e e e e e e e et e 1.2
JLLUSTRATION 2.A.7: SLING ANGLE . . . o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2.1
ILLUSTRATION 2.B.1: COMPONENT IDENTIFICATION O7T. . . . . o e e e e e e e e e e e e e et e 2.4
ILLUSTRATION 2.B.2: COMPONENT IDENTIFICATION Q2. . . . o oo e e e e e e e e e e e e e e e e e e ettt e 2.5
ILLUSTRATION 2.B.3: COMPONENT IDENTIFICATION O3. . . o o ottt e e e e e e e e e e e e e e e e e 2.5
ILLUSTRATION 2.B.4: COMPONENT IDENTIFICATION O4. . . . . o o e e e e e e e e e e e e e e e e e e e e e 2.6
ILLUSTRATION 2.C.71: HYDRAULIC SCHEMATIC . . . . o o e e e et e e e e e e e e e e e e e e e e e e e e e e e et e e 2.7
ILLusTrATION 2.C.2: HYDRAULIC COMPONENT IDENTIFICATION O7 . . o o o e e e e e e e e e e 2.8
ILLusTrATION 2.C.3: HYDRAULIC COMPONENT IDENTIFICATION 02 . . . . e e e e e e e e e e e e e et e 2.8
ILLusTrRATION 2.C.4: HypRAULIC COMPONENT IDENTIFICATION O3 . . . . o o e e e e e e e 2.9
ILLusTrRATION 2.C.5: HYDRAULIC COMPONENT IDENTIFICATION O4 . . . . o o e e e e e e et 2.9
ILLusTrATION 2.C.6: HYDRAULIC COMPONENT IDENTIFICATION 05 . . . . o e e e e et e e 2.10
ILLusTRATION 2.D.1: HYDRAULIC CONNECTIONS O7 . . . o o ot e e e e e e e e e e e e e e e e e e 2.10
ILLUSTRATION 2.D.2: HYDRAULIC CONNECTIONS 02 . . . . o o o o e e e e e e e e e e e e e e e e e e e e e e e e 2.11
ILLUSTRATION 2.E.1: JAW REMOVAL. . . . o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2.12
ILLUSTRATION 2.F.1: TONG SUSPENSION RELATIVE TO AXIAL CENTRE . . . v o ot et e e e e et e e e e et et et e 2.13
ILLUSTRATION 2.F.2: TONG SUSPENSION RELATIVE TO VERTICAL CENTRE. . . o v v ottt et e e e ettt et e et e e 2.13
ILLUSTRATION 2.F.3: LEVELING TONG USING TURNBUCKLES . . . . v v v i et e e et e e e e e e e e e e e e e e ettt e e 2.14
ILLUSTRATION 2.G.1: TONG ROTATION (MOTOR) CONTROL . . . o o v e o e e e e e e e e e e e e e e e e e e et e et e 2.16
ILLUSTRATION 2.G.2: TONG LIFT CYLINDER CONTROL. . . o o v o e e e e e e e e e e e e e e e e e e e e e e e e et e e 2.16
ILLUSTRATION 2.H.1: MASTER LIFTING LINK . . . . o o e e e e e e e e e e e e e e e e e e e e e e e e 2.18
ILLUSTRATION 2.H.2: SETTING BACKING PIN TO “MAKE-UP” POSITION . . . v o ot vt ettt e et et ettt et et e e 2.19
ILLUSTRATION 2.H.3: LIFT CYLINDER CONTROL = RAISE . . . o o o e et e e e e e e e e e e e e e e e e e 2.19
ILLUSTRATION 2.H.4: OPENING TONG DOORS . . . . o o e et e e e e e e e e e e e e e e e e e e e e e e e 2.20
ILLUSTRATION 2.H.5: MOTOR CONTROL = MAKE=UP . . . . . o o i e e e e e e e e e e e e e e e e e e e e e e e e 2.21
ILLUSTRATION 2.H.6: MOTOR CONTROL - RELEASING JAWS. . . . . v o o e e e e e e e e e e e e e e e e e e e e et e e 2.21
ILLusTRATION 2.H.7: LIFT CYLINDER CONTROL = LOWER. . . . . o o e e e e e e e e e e e e e e e e e e e e et e 2.22
ILLUSTRATION 2.H.8: SETTING BACKING PIN TO “BREAK-OUT” POSITION . . o o v v o e e e e et et e e et et e et 2.23
ILLusTrRATION 2.H.10: RELEASING TONG JAWS FOLLOWING BREAK-OUT & UNTHREADING . . . . . oot 2.24
ILLusTRATION 2.H.9: ROTATION CONTROL - BREAK-OQUT . . . o e e e e e e e e e e e e e 2.24
ILLusTrATION 2.H.11: LOWERING TONG USING LIFT CYLINDER CONTROL . . o o o oo e e e e e e e e e e e e e et e e e e 2.25
ILLUSTRATION 3.D.1: CAGEPLATE CAM FOLLOWER LUBRICATION . . . . o ot e e et e e e e e e e e e et e e e et e e 3.2
ILLUSTRATION 3.D.2: ROTARY GEAR LUBRICATION . . . . o v e e e e e e e e e e e e e e e e e e e e e e e e e e e et e 3.2
ILLUSTRATION 3.D.3: SUPPORT ROLLER LUBRICATION. . . o v o ot e e e e e e e e e e e et e e e e e e e e e et et 3.3
ILLUSTRATION 3.D.4: DOOR PIVOT ROLLER LUBRICATION . . . v v v v s ot e e e e e e e e e e e e e e e ettt e 3.3
ILLUSTRATION 3.D.5: ROTARY IDLER LUBRICATION. . . . v v v v oo e e e e e e e e e e e e e e e e e e e e e e e e e e 3.4
ILLUSTRATION 3.D.5: PINION IDLER LUBRICATION . . . . v v v e e i e e e e e e e e e e e e e e e e e e e e e e e e e e 3.4
ILLUSTRATION 3.D.6: PINION LUBRICATION . . . . . o oot et e e e e e e e e e e e e e e e e e e e e e e e e e 3.5
ILLUSTRATION 3.D.7: CLUTCH LUBRICATION. . . . o o o o e e e e e e e e e e e e e e e e e e e e e e e e et e e e e 3.5
ILLUSTRATION 3.D.8: SHIFTER COMPONENT LUBRICATION ACCESS . . .« o v e et e e e et e e et e e e e et et e et e 3.6
ILLUSTRATION 3.D.9: JAW ROLLER LUBRICATION . . . o v v e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e 3.6
ILLUSTRATION 3.D.710: DOOR CYLINDER . . . . . v o v oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 3.7
ILLUSTRATION 3.E.1: BRAKEBAND ADJUSTMENT . . . o o e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e 3.7
ILLUSTRATION 3.E.2: DOOR LATCH ADJUSTMENT CAMS . . . o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e 3.8
ILLUSTRATION 3.E.3: DOOR ALIGNMENT MEASUREMENT POINTS. . . . o o o e e e e e e e e e e e e e e e et e e et 3.9
ILLUSTRATION 3.E.4: DOOR ALIGNMENT ADJUSTMENT SET SCREWS . .« o v o vt et e et ettt e e ettt ettt e 3.9
ILLUSTRATION 3.E.5: SHIFTER DETENT ADJUSTMENT . . . o o v e et e e e e e e e e e e e e e e e e e e e e et e et et 3.10
ILLUSTRATION 3.E.6: SHIFTER DETENT ADJUSTMENT . . . o v i o e e e e e e e e e e e e e e e e e e e e e e e e et e 3.11
ILLusTRATION 3.H.1: CAM FOLLOWER INSTALLATION - BOTTOM PLATE . . . . . o o e e e e 3.14
ILLUSTRATION 3.H.2: ROTARY GEAR & SUPPORT ROLLER INSTALLATION . . . . o o oot e e e e e e e et e e ettt e e 3.15
ILLusTrATION 3.H.3: TURN COUNTER ENCODER & ROTARY IDLER INSTALLATION . . . . . . o oottt et e e e 3.16
ILLUSTRATION 3.H.4: CAM FOLLOWER INSTALLATION = TOP PLATE . . . o ot e e e e e e e e e e e e e et 3.17
ILLUSTRATION 3.H.5: ToP PLATE FASTENER EXCLUSIONS . . . o o v v e e e e e e e e e e e e e e e e e e e et ettt e 3.17
ILLusTRATION 3.H.6: INSTALLATION OF HORIZONTAL CAM FOLLOWERS AND GUIDES . . . . .. oottt et e e e e e 3.18
ILLusTrRATION 3.H.7: SuPPORT ROLLER - BRAKEBAND WELDMENT INSTALLATION . . . . v v oot e e et e e et e e e e 3.18
ILLusTRATION 3.H.8: SHIFTER PIvOT LUG WELDMENT INSTALLATION. . . .\ v v e e e e e e e e e e e e e e e e e e et e e 3.19
ILLusTRATION 3.H.9: Tor & BOTTOM CAGEPLATE INSTALLATION . . . o oot e e e e e e e e e e e e e e e e e e e et e e 3.20
ILLUSTRATION 3.H.10: DOOR CYLINDER POST INSTALLATION . .+« v o v v e e e et e e e et e et e e e e e et et e et et e 3.20
ILLUsTRATION 3.H.11: SAFETY DOOR VALVE INSTALLATION . . . o o v v o e e e e e e e e e e e e e e e e e et ettt e 3.21

Technical Manual - Section Contents Xi



KT20000 50K Tong

This page intentionally
left blank



COY |

MOVING GLOBAL ENERGY FORWARD

FARR

Introduction KT20000 50K Tong

Congratulations on the purchase of your new Farr Canada 20” tong assembly. This unit will provide you with years of outstanding
performance. Simple maintenance and care will extend its life and insure a continuing level of excellent performance and reliability.

This manual will assist you in giving your equipment the care it requires. Please read the manual and follow the enclosed maintenance
instructions. Replacement parts are readily available from FARR Canada Ltd. in Edmonton Alberta. However, most of the parts that
are subject to wear or damage are standard items likely to be found in supply stores or parts depots. Many parts are transferable
between FARR tongs and backups.

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

McCoy Drilling & Completions - FARR
14755 121A Avenue
Edmonton, Alberta

Canada T5L 2T2
Phone: 780.453.3277
Fax: 780.455.2432

Sales Fax: 780.481.9246
Email Engineering: engFarr@mccoyglobal.com
Email Sales: salesFarr@mccoyglobal.com
Customer Care: customerCareFarr@mccoyglobal.com

Website: http.//www.mccoyglobal.com/index.php/drilling-completions

ILLusTrATION 1.A.1: KT-20000 TonG
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KT20000 50K Tong

Specifications

50.5”

80.25”

ILLusTrRATION 1.A.2: KT-20000 TonG DIMENSIONS

1.2
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Specifications

KT20000 50K Tong

Torque Table **

Pressure High Gear Low Gear
PSI/ MPa Lbs.-ft. Nm Lbs.-ft. Nm
1000/ 6.895 2600 3525 16900 22913
1500/ 10.342 4400 5965 28500 38640
2000/ 13.79 6200 8406 40200 54504
2500/ 17.237 8000 10846 51800 70231
MAXIMUM RATED TORQUE: 50000 LBS.-FT. / 67790 NM

Speed Table
Flow (USGPM/LPM) | Low Gear | High Gear
10/37.9 1 8
20/757 3 17
40/151.6 5 33
60/227.4 8 50

** THESE ARE IDEAL VALUES. ACTUAL ACHIEVED TORQUE IS HIGHLY DEPENDANT
UPON TONG EFFICIENCY AND FINAL POSITION OF ROTARY GEAR WHEN FULL

TORQUE LOAD IS REACHED.

Hydraulic Requirements (max.):

Max Length:

Height (Staffa Motor):
Height (Rineer Motor):

Overall Width:
Space Required on Pipe:
Maximum Elevator Diameter:

Torque Arm Length:

Recommended Spring Hanger:

Weight (Approximate):

Casing Jaws Available (inches):

60 US GPM @ 1000 psi
(227 LPM @ 6.894 MPa)
10 US GPM @ 2500 psi
(38 LPM @ 17.237 MPa)
80.25” inches / 203.8 cm (doors closed)

287/ 71.1 cm (chain sling not included)
25-3/8”/ 64.5 cm (chain sling not included)

50.5” inches / 128.3 cm
10”/25.4 cm
N/A

52 inches / 132.1 cm
- Centerline of pipe to Centerline of anchor -

Capacity 1000 - 2045 Ib (273 - 500 kg)
McCoy P/N 85-0106XXXH Double-Spring Hanger

3450 Ib. / 1570 kg.

8-5/8” to 20” (See Pg. 3.6)

REPLACEMENT FASTENERS (BOLTS, NUTS, CAP SCREWS, MACHINE SCREWS, ETC.)
MUST BE GRADE 8 OR EQUIVALENT

Technical Manual - Section Contents
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KT20000 50K Tong

Specifications

Use an EP synthetic grease that meets or exceeds the following specifications:

Thickener

NLGI consistency grade

NLGI performance grade

Penetration - ASTM D 217 (25°C [77°F]

0.1 mm) worked 60 strokes

Dropping point, °F[°C] - ASTM D2265

High temperature life, hours - ASTM D 3527
Oxidation stability, psi - ASTM D 942

Water washout, percent - ASTM D 1264
Rust and corrosion - ASTM D 1743

Oil separation, percent loss - ASTM D 1742
(24 hours, 25°C [77°F]

Leakage, g lost - ASTM D 4290

Four ball wear test, mm scar - ASTM D 2266
Fretting wear, mg - ASTM D 4170

Four ball EP, kgf - ASTM D 2596

Weld point

Load wear index

Timken OK load test, Ibs - ASTM D 2509
Low temperature torque, N*m - ASTM D 4693
(-40°C [-40°F])

LT-37 pumpability, g/min

(60°F/0°F [16°C/-18°C])

Copper corrosion - ASTM D 4048

Disc brake wheel bearing specifications
Ford ESA-M1C 198A

Chrysler MS-3701

Oil viscosity: 40°C [104°F], cSt

100°C [212°F], cSt

Flash point, °F[°C] - ASTM 92

Lithium Complex
2

GC-LB

265-295 minimum

550 [288] minimum
160 minimum

(100 hr/300 hr) 0/3
1.8 max

pass

1.1 max

1.0 max
0.40 max
3.4 max

400 minimum
50 minimum
50

1.3 max

360/7
1B

Yes

Yes

151

19.2
450[232]

Use a premium quality hydraulic fluid that meets or exceeds the following specifications:

Typical Density (kg/m3)

Viscosity - cSt @ 40 °C

-cSt@ 100 °C

Viscosity Index

Pour Point °F [°C]

Flash Point °F [°C]

Colour, ASTM

Neurtralization Number

Rust Protection - Distilled Water

- Sea Water

Hydrolytic Stability - Cu Mass Loss, mg/cm2
Copper Corrosion Test

Filterability: Denison - Wet & Dry

Afnor - Wet & Dry

Cincinatti Milacron Spec Approved

Denison HF-0:

Denison P-46 Piston Pump:

Denison T6C Vane Pump:

Vickers 35VQ25 Vane Pump Test:
104/105C Vane Pump Test:

Vane pump test total ring and vane wear, mg.
Oxidation Stability

Turbine Oil Stability Test Life, hours

Rotary Bomb Oxidation Test, minutes

FZG Spur Gear Test, Failure Load Stage (FLS)

878

68.8

8.7

97

-22 [-30]
432 [222]
1.5

0.40

No Rust
No Rust
0.04

1A

Pass
Pass
P69
Approved
Pass
Pass
Pass

No Data Available
<10

2500+
325
12

1.4

Technical Manual - Section Contents

MCCOY | vrienions

MOVING GLOBAL ENERGY FORWARD

FARR



COY |

MOVING GLOBAL ENERGY FORWARD

FARR

Setup & Operation

KT20000 50K Tong

Adequate setup and proper hydraulic connections are essential in ensuring reliable operation of your tong. For best results and long
term reliability, read and obey the start-up instructions in this section.

DO NOT ACCESS ROTATING COMPONENTS UNLESS HYDRAULIC POWER SUPPLY HAS
BEEN DEACTIVATED OR ISOLATED.

A CLEARLY IDENTIFIED REMOTE POWER PACK EMERGENCY STOP MUST BE INSTALLED
IN THE IMMEDIATE VICINITY OF THE TONG OPERATOR.

A. SLING/LOAD BEARING DEVICE SAFETY

THE SUPPLIED LOAD-BEARING DEVICE (CHAIN SLING, RIGID SLING, SPREADER BAR
ASSEMBLY, FRAME, OR ANY OTHER DEVICE THAT BEARS THE PARTIAL OR TOTAL WEIGHT
OF THE EQUIPMENT DESCRIBED IN THIS MANUAL) HAS BEEN SPECIFIED OR DESIGNED TO
SUPPORT THE EQUIPMENT DESCRIBED IN THIS DOCUMENT. FARR WILL NOT GUARANTEE
THE ABILITY OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER PART, ASSEMBLY
OR COMBINATION OF PARTS AND ASSEMBLIES, OR ANY ADDITIONS TO THE EQUIPMENT
DESCRIBED IN THIS MANUAL THAT ADD WEIGHT TO THE EQUIPMENT, UNLESS SUPPLIED
BY MCCOY.

MCCOY DRILLING & COMPLETIONS DOES NOT GUARANTEE THE INTEGRITY OF MODIFIED
ORDAMAGED LOAD-BEARING DEVICES, UNLESS THOSE MODIFICATIONS ARE PERFORMED
BY McCCOY.

McCoy Dirilling & Completions recommends following an industry-accepted standard such as OSHA, ASME B30.9-2006, or
manufacturer’s guidelines when performing any rigging and overhead lifting. Use by untrained persons is hazardous. Improper
use will result in serious injury or death. Do not exceed rated capacity. Slings will fail if damaged, abused, misused, overused,
or improperly maintained.

.

.

Only grade 80 or grade 100 alloy chain should be used for overhead lifting applications.

Working Load Limit (WLL) is the maximum allowable load in pounds which may be applied to the load-bearing device, when
the device is new or in “as new” condition, and when the load is uniformly and directly applied. The WLL must never be
exceeded.

Working Load Limit (WLL) is the maximum working load for a specific minimum sling angle, measured from the horizontal
plane. The Working Load Limit is identified on the sling.

The Working Load Limit or Design factor may be affected by wear, misuse, overloading, corrosion, deformation, intentional
alterations, sharp corner cutting action and other use conditions.

Shock loading and extraordinary conditions must be taken into account when selecting alloy chain slings.
See OSHA Regulation for Slings 1910.184, ANSI/ASME B30.9-"SLINGS”, ANSI/ASME B30.10-"HOOKS” and ANSI/AMSE
B30.26 “RIGGING HARDWARE” for additional information.

THE MINIMUM SLING ANGLE (THE ANGLE OF THE LEG OF THE SLING MEASURED
FROM THE HORIZONTAL) MUST NEVER FALL LOWER THAN THE ANGLE SPECIFIED
FOR THE SLING IN USE

ILLusTRATION 2.A.1: SLING ANGLE
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1.

Inspection Of Slings
McCoy Completions & Drilling strongly recommends the following practices:

A complete inspection of new load-bearing devices and attachments shall be performed by a qualified, designated person
prior to initial use. Each link and component shall be examined individually, taking care to expose and examine all surfaces
including the inner link surface. The sling shall be examined for conditions such as those listed in the removal criteria below.
In addition, daily inspection of slings, fastenings and attachments shall be performed by a designated person. If damage or
defects are found at either inspection, the damaged or defective component shall be quarantined from service until it can
be properly repaired or replaced.

Removal Criteria:
A load-bearing device shall be removed from service if conditions such as the following are present:
» Missing or illegible sling identification.
» Cracks or breaks
» Evidence of tampering is seen - sling tag has been modified or obscured, or tamper-proof nuts are missing.

« Signs of impact on load-bearing components, including spreader bars, lifting lugs, rigid slings & rigid sling weldments,
and legs & leg mounts.

» Broken or damaged welds.

« Excessive wear, nicks, or gouges. Refer to the chart below to ensure minimum thickness on chain links supplied is
not be below the values listed:

Minimum Allowable Chain Link Thickness at Any Point

Nominal Chain Size Minimum Thickness
Inches MM Inches MM
7/32 55 0.189 4.80
9/32 7 0.239 6.07
5/16 8 0.273 6.93
3/8 10 0.342 8.69
12 13 0.443 11.26
5/8 16 0.546 13.87
3/4 20 0.687 17.45
7/8 22 0.750 19.05

1 26 0.887 22.53
1-1/4 32 1.091 27.71

+ Stretched, bent, twisted, or deformed chain links or components.

» Evidence of heat damage.

» Excessive pitting or corrosion.

» Lack of ability of chain or components to hinge (articulate) freely.

+  Weld splatter.

» For hooks, removal criteria as stated in ASME B30.10

» Other conditions, including visible damage, that cause doubt as to the continued use of the sling.
Inspect all lugs and fixing points for signs of elongation and/or bending, or for material build-up around the hole. Repair or
replace components that appear distorted. Ensure all hardware is tight and in good condition. Replace missing hardware
if necessary. All hardware must be free of rust and corrosion.
Additional inspections shall be performed during sling use where service conditions warrant. Periodic inspection intervals
shall not exceed one year. The frequency of periodic inspections should be based on:

* Frequency of use of the load-bearing device.

« Severity of service conditions

* Nature of lifts being made

» Experience gained on the service life of load-bearing devices used in similar circumstances.

Guidelines for the interval are:

» Normal Service - yearly
« Severe Service - monthly to quarterly
» Special Service - as recommended by a qualified person

2.2
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2.

3.

Units designed and manufactured in accordance with EN 12079 and DNV 2.7-1 should be tested and examined in accor-
dance with the following schedule of examination and test. The user of the load-bearing device shall place a permanent
placard or plate upon which the type and date of the last test shall be recorded. To avoid confusion, the plate shall not carry
the date of the next test or examination, only the most recent.

Test / Examination
Non-DesTRUCTIVE THorouGH | SurFix To BE MARKED
ExaminaTion (NDE) oF VisuAL ON PLATE ATTACHED
TivE / INTERVAL LiFring TESTS! LiFTING POINTS EXAMINATION To UniT
Initial Cemf/cat/gn By YES YES YES T
Farr / Superior
Interval Not Exceeding | At the discretion of At the discretion of YES T or VAP
12 Months inspection body inspection body
Interval Not Exceeding At the discretion of
60 Months inspection body YES YES Tor VN
Following Substantial
Repair or Alteration* YES YES YES T

—~

. Lifting test as per S 7.3 BS EN 12079 or DNV 2.7-1 May 1995

2. T = Proof Test, non-destructive examination; VN = non destructive examination and visual examination;
V = visual examination.

3. Dependant upon whether non-destructive examination has been carried out.

4. For the purposes of this standard, a substantial repair or modification is defined as any repair and/or

modification that has been carried out which may, in the opinion of the inspection body, affect the load-

bearing elements of the container or lifting device, or elements that contribute directly to its structural

integrity.

IF MECHANICAL DAMAGE IS SEEN OR SUSPECTED ON A LOAD-BEARING DEVICE, OR
IF THE LOAD-BEARING DEVICE HAS BEEN OVERLOADED, IT MUST BE REMOVED FROM
SERVICE AND QUARANTINED UNTIL RECERTIFIED

Written records of the most recent periodic inspection shall be maintained, and shall include the condition of the sling.
Proper Use Of Load-Bearing Devices
Whenever any load-bearing device is used, the following practices shall be observed.

+ Load-bearing devices that are damaged or defective shall not be used.

+ Slings shall not be shortened with knots or bolts or other makeshift devices.

» Sling legs shall not be kinked.

» Load-bearing devices shall not be loaded in excess of their rated capacities.

» Slings shall be securely attached to their load.

» Load-bearing devices shall be protected from snagging, and shall not be further obstructed by any object.
» Suspended loads shall be kept clear of all obstruction.

« All employees shall be kept clear of loads about to be lifted and of suspended loads.

* Hands or fingers shall not be placed between the sling and its load while the sling is being tightened around the load.
* Shock loading is prohibited.

» Do not stand directly under a load during lifting.

Storage Of Load-Bearing Devices

Proper storage of out-of-service load bearing devices is important to ensure full integrity of the device once it is returned
to service. Farr recommends observing the following practices:

+ Wipe off all excess grease. Use a solvent-based cleaner on rags to wipe all external surfaces to remove residual
grease or hydraulic fluid. Once the outside surfaces have been de-greased, wipe all external surfaces with clean water
to remove residual solvent.

» Farr recommends that an anti-corrosive agent such as Tectyl@ 506 be applied to all external surfaces. Refer to manu-
facturer data sheets for proper application and safety information. Allow the anti-corrosive coating ample time to dry
- refer to manufacturer data sheets for drying times at room temperature.

« Store in a clean, dry location. When returning to service, note that a full inspection of the device must be performed.

Technical Manual - Section Contents 2.3



KT20000 50K Tong Setup & Operation

Adequate setup and proper hydraulic connections are essential in ensuring reliable operation of your tong. For best results and long
term reliability, read and obey the start-up instructions in this section.

B. MAJOR COMPONENT IDENTIFICATION

ILLusTRATION 2.B.1: ComPONENT IDENTIFICATION 01

Item Description
1 Chain Sling Assembly
2 Cageplate Assembly
3 Safety Door Switch & Guard Assembly (x2)
4 Double Door Assembly

FARR

COY |

MOVING GLOBAL ENERGY FORWARD
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MAJOR COMPONENT IDENTIFICATION Cont’d:

ILLusTRATION 2.B.3: ComPONENT IDENTIFICATION 03

Item Description
5 Valve Bank
6 Manual Shift Assembly
7 Access Panel
8 Staffa HMB 80 or Rineer GA125 Hydraulic Motor
9 Torque Gauge Mounting Plate
10 Motor Mount

Technical Manual - Section Contents 2,5
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MAJOR COMPONENT IDENTIFICATION Cont’d:

Setup & Operation

ILLusTRATION 2.B.4: ComPONENT IDENTIFICATION 04

Item Description
9 Backing Pin Assembly
11 Tong Jaw
12
13 Brakeband
14 Tong Door Cylinder
15 Safety Door Valve Assembly
16 Safety Door Cam Weldment
18 Door Latch Adjustment Cam
19 Door Latch

2.6
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Setup & Operation
C. HYDRAULIC SCHEMATIC / HYDRAULIC COMPONENT IDENTIFICATION
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ILLusTrATION 2.C.1: HYDRAULIC SCHEMATIC
ITEM QTY DESCRIPTION PART NUMBER

1 1 DVA35-A880 Inlet Valve 10-9016

2 1 DVA35-MRV-2 Relief Valve 10-0062

3 1 DVA35-MA8 Motor Section Valve 10-9014

4 1 DVA35-DA8 Motor Section Valve 10-9019

5 1 DVA35-TR99 Outlet Valve 10-0086

6 1 CBCA-LHN Counterbalance Valve 08-1848

7 1 ECJ Valve Body 08-1807

8 1 LKHC-XDN Pilot -To-Open Check Valve 08-1625

9 1 HCM Valve Body 08-1829

10 2 VM503RC Safety Door Switch 08-0121

11 1 1/4” FNDT Ball Valve SS-434F

12 1 Unloader Valve wo1321

13 1 Dump Valve R4V-10-5A3-10-11G
14 1 3000 psi Pressure Gauge 02-0245

15 1 600 psi Pressure Gauge 10-0130

16 1 Check Valve SH 4600

17 1 Staffa HMB 080 Hydraulic Motor 87-0210B
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ILLusTrATION 2.C.3: HYDRAULIC COMPONENT IDENTIFICATION 02
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ILLusTrATION 2.C.5:

HybprauLic ComPONENT IDENTIFICATION 04

KT20000 50K Tong
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KT20000 50K Tong Setup & Operation

ILLusTrRATION 2.C.6: HYDRAULIC COMPONENT IDENTIFICATION 05

D. HYDRAULIC CONNECTIONS

A pair of hydraulic lines - a 1-1/4” supply line and a 1” return line - connect the tong to the power unit (see illustration below).
Ancillary devices (hydraulic motors, hydraulic cylinders, etc.) are connected through the valve block. Perform any hydraulic con-
nection when the power unit is not running, or when the hydraulic pump is disengaged. The possibility of error in inter-changing
the high pressure supply hose and the low pressure return hose has been eliminated, because the supply side coupling is small-
er than the return side. These hose couplings are self-sealing, and care should be taken to ensure complete engagement to
prevent partial closure of the check valve in the coupling. Ensure that the nut (female) side is completely made up onto the male
connector - there is a line on the male fitting that indicates complete make-up. Snug the female fitting right up to the line.

LY
- Hydraulic Supply (1)

_—

| -

kS

: Hydraulic Return (1-1/4”)
(% -

ILLusTrRATION 2.D.1: HYDRAULIC CONNECTIONS 01
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Make up female fitting to
Marked point on male fitting

ILLusTrATION 2.D.2: HYDRAULIC CONNECTIONS 02

E. TONG JAW AVAILABILITY AND INSTALLATION
1. Available Jaws

The following table lists all jaw die kits that are available as standard sizes for this model of tong. If your desired size is not listed,

Farr can engineer custom jaw sizes - contact sales for further information.

Description

Part Number

8-5/8” Jaw Die Kit

1037-JDK-540-K

9-5/8” Jaw Die Kit

1037-JDK-545-K

9-7/8” Jaw Die Kit

1037-JDK-547-K

10” Jaw Die Kit

1037-JDK-546-K

10-3/4” Jaw Die Kit

1037-JDK-550-K

11-3/4” Jaw Die Kit

1037-JDK-555-K

11-7/8” Jaw Die Kit

1037-JDK-557-K

12-3/4” Jaw Die Kit

1037-JDK-556-K

13-3/8” Jaw Die Kit

1037-JDK-558-K

13-5/8” Jaw Die Kit

1037-JDK-560-K

14” Jaw Die Kit 1037-JDK-561-K
14-3/8” Jaw Die Kit 1037-JDK-564-K
15” Jaw Die Kit 1037-JDK-562-K
16” Jaw Die Kit 1037-JDK-565-K
17" Jaw Die Kit 1037-JDK-568-K

18” Jaw Die Kit

1037-JDK-569-K

18-5/8” Jaw Die Kit

1037-JDK-570-K

19” Jaw Die Kit

1037-JDK-574-K

20" Jaw Die Kit

1037-JDK-575-K

Standard 4” Replacement Die

12-1004

2. Jaw Removal & Die Replacement

» Support tong jaw assembly.
* Remove the jaw pivot bolt.

 Slide the jaw towards the centre of the rotary assembly to free the jaw from the cageplates.

KT20000 50K Tong
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Jaw Removal & Die Replacement (Cont’d)

* Remove the flanged retaining bolts to remove the dies - jaw dies may require light tapping with a hammer to free them
from their slots.

Reverse this procedure to install new jaw dies.
Note that if space allows, the entire jaw assembly does not need to be removed to replace the jaw dies.

ILLusTrRATION 2.E.1: JAW REMOVAL

Once the jaw has been removed the jaw dies may be replaced by removing the keeper screw above the die, and tap the
die from jaw using a hammer. Replace the die, tapping it into place if necessary, and replace the keeper screws.

F. TONG RIG-UP & LEVELING
1.

Suspension & Restraint

Suspend the tong from a location as near to the centre of the drill rotary as possible, and from a location high enough on
the mast to ensure easy handing. The lower the point from which the tong is suspended, the more effort will be required to
move the tong to and from the connection point.

The suspension line may be extended over a pulley and balanced by a counterweight equal to the weight of the tong, or
simply tied off in the derrick to form a dead line. When using a dead line arrangement it is necessary to use a FARR spring
hanger assembly (see specification page for recommended spring hanger). This spring hanger compensates for the down-
ward movement of the casing as the thread is made-up, and imparts additional force to the suspension cable:

* a "single spring” hanger typically applies 420 Ibs. (191 kg.) to the suspension line for every inch of thread made up
» a “double spring” hanger typically applies 840 Ibs. (382 kg.) to the suspension line for every inch of thread made up

If you do not know which specific spring hanger is in use, check the specification page in this manual for information on the
recommended spring hanger for this application. McCoy Dirilling & Completions will not guarantee or specify spring hangers
other than what has been supplied by McCoy.

Many applications use a lift cylinder for aadjusting the height of the tong. Ensure the weight of the lift cylinder is known if it
has not been included in the total weight of the tong.

All forces upon the suspension line must be considered when calculating necessary strength of the suspension line. The
weight of the tong, the weight of the lift cylinder, the weight of the spring hanger, and the force imparted on the suspension
line by the spring hanger must all be added together in order to arrive at the total force supported by the suspension line.
Select your suspension line based upon the total force and the margins of safety dictated by the policies of your company
and by established engineering practices. Ultimately, calculating the force on the suspension line and selection of the sus-
pension line is the complete responsibility of the customer.

McCoy Drilling & Completions recommends using dual backup (snub) lines of sufficient strength to withstand the force
imparted by the maximum rated torque of the tong in use. Calculate the force on the snub lines by dividing the maximum
torque of the tong by the tong’s torque arm (expressed in feet). For example, an 50,000 Ibs.-ft. tong with a 52 inch (4.333
ft.) torque arm will generate 11,540 Ibs. of force against the snub line. Select your snub lines based upon the total force
and the margins of safety dictated by the policies of your company and by established engineering practices. Ultimately,
calculating the force on the snub line and selection of the snub line is the complete responsibility of the customer.
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Suspension & Restraint (Cont’d)

Snub lines must be securely connected to the rear of the tong, and tied off to a suitable anchor. One snub line must be
secured to the load cell, which is then secured to the rear of the tong. The side of the tong the load cell connects to is
dependant upon whether make-up or break-out activities are underway. To ensure accurate torque measurement, the
torque measurement line must be connected perpendicular to the lengthwise axis of the tong, and perpendicular to the
hang line (see illustrations 2.F.1 and 2.F.2). Connect the second snub line on the opposite side of the load cell, perpendicu-
lar to the lengthwise axis of the tong and perpendicular to the vertical.

MCCOY DRILLING & COMPLETIONS ACCEPTS NO RESPONSIBILITY FOR DESIGNING AND
SELECTING AN ADEQUATE SUSPENSION AND RESTRAINT SYSTEM FOR YOUR DRILLING
EQUIPMENT

ALL SELECTED FASTENERS, SHACKLES, CLAMPS, ETC. USED FOR CONSTRUCTING THE
SUSPENSION AND SNUB LINES MUST BE RATED FOR THE CALCULATED FORCES.

ILLusTrRATION 2.F.2: TonGg SusPensioN RELATIVE To VERTICAL CENTRE
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i.

iii

2. Tong Leveling

The tong must be leveled side-to-side and front-to-rear before placing into service. The following guidelines wil assist you
when leveling your tong.

Support the tong by the chain sling. Preset the positions of all four chains by rotating the turnbuckles on each chain
hanger until the eye bolts are about half-way engaged in the turnbuckle. The turnbuckles can often be turned by
hand; if this is not the case, use an adjustable wrench across the flats on the turnbuckle to turn it. Rotating the turn-
buckles in one direction will cause the two eye bolts to extend away from the centre of the turnbuckle, while rotating
them in the other direction will cause the eye bolts to retract toward the centre of the turnbuckle.

Place a level axially (side to side) across the tong, ensuring that it is parallel with the surface of the tong. Equally
rotate the two turnbuckles on one or the other side of the tong until the level indicates the tong is parallel - for
instance, if you decide to adjust the left side hangers to adjust the axial leveling, adjust the left side front and rear
chains the same amount. If there seems to be a large adjustment to make, split the adjustment between the two
sides - make half the adjustment using the two chains on one side, and the remaining adjustment using the two
chains on the other side. If all four chains were pre-set, there should not be a large adjustment to make.

Place a level lengthwise (front to back) along the tong, ensuring that it is parallel with the surface of the tong. If the
tong needs to be leveled front to rear, adjust both chains equally - either both rear chains or both front chains.

The leveling process may have to be repeated in order to optimize the adjustment of the hanger chains and ensure the
tong is level.

ILLusTrRATION 2.F.3: LEVELING ToNG UsING TURNBUCKLES

2,14
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G. TONG OPERATION
1. Initial Start-up and Break-in Procedure

YOUR EQUIPMENT HAS BEEN THOROUGHLY TESTED AND INSPECTED AT THE FACTORY.
HOWEVER, WE ADVISE INSPECTION AND TESTING OF YOUR NEW TONG AFTER TAKING
POSESSION IN ORDER TO ELIMINATE THE POSSIBILITY OF SHIPPING DAMAGE.

McCoy Completions & Drilling recommends that the following pre-operating tests be performed after receipt from the fac-
tory or after extended storage, prior to releasing the tong to operations:

» Perform a complete inspection of all fasteners to ensure none have loosened during transport.
» Connect the tong to the power unit, and apply full hydraulic pressure. Inspect and correct any leaks.

» QOperate the tong at full speed and in high gear for a duration of one-half hour. Hot bearing caps may indicate impend-
ing bearing failure.

» Switch to low gear and operate for an additional one-half hour at full speed.
* Run the backup through several clamp/unclamp sequences to ensure functionality.

» Inspect all components and hydraulic fittings for possible defects following completion of the tests. All FARR Tongs
have been throughly tested at the factory prior to shipping, but shipping damage must be identified before running the
tong in an operational environment.

» Carefully inspect the safety door components, and test to ensure that the safety device on each door is operating cor-
rectly before releasing the tong to the operating environment.

TONG DOOR MUST BE CLOSED AND SECURELY LATCHED BEFORE THE POWER UNIT IS
STARTED IN ORDER TO ASSURE THE SAFETY OF OPERATING PERSONNEL

Ensure adequate lube oil and hydraulic oil levels before starting engine. Use start up procedures as recommended by the
power unit engine operator’s manual. Open the Bypass Valve on the hydraulic system, and inspect all pressure and return
line hose connections to ensure correct and secure installation.

IMPROPERLY SECURED HYDRAULIC CONNECTIONS WILL INTERRUPT HYDRAULIC FLUID
FLOW, AND COULD RESULT IN THE FOLLOWING FAILURES:
» A restriction in the pressure supply hose will result in high pressure within the power unit hydraulic system, which
will activate the hydraulic governor and increase the engine speed to as high as maximum RPM.

» Arestriction in the return line will result in high pressure within the power unit and the tong hydraulic system, caus-
ing engine speeds as high as maximum RPM, and possible failure of the motor seal.

Following inspection of the hoses, start the engine and allow it to idle until warm. Allow hydraulic fluid to circulate for
approximately 10 minutes, then slowly close the Bypass Valve to allow hydraulic fluid to circulate through the hoses and
to the tong (circulating pressure should not exceed 200 psi). Place the tong gear shifter in low gear and rotate the tong
slowly forward and then reverse with the throttle valve control lever. Once this has been done and the proper size jaws
have been installed, the tong is then ready to run pipe.

2. VALVE OPERATION

4-way proportional valves control operation of hydraulic devices on the tong assembly such as hydraulic motors and cyl-
inders. When any one valve is “centered” or in the detent position, there is no hydraulic output from the valve. When the
valve is pushed forward there is an effect, and when the valve is pulled back, there is an opposite effect. These valves
feature proportional control, which means that further extension of the valve handle (thereby further opening the valve
orifice) results in proportionally higher hydraulic output to the controlled device.

The following illustration demonstrates the type and effect of the hydraulic valves with which this tong is may be
equipped.
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TJONG MOTOR

This is a proportional valve. Pushing the valve handle forward will cause the tong motor to rotate in a clockwise direction
(as seen from the top of the tong). This is the desired direction of rotation for making up a joint. Pulling the valve handle
in the opposite direction results in counter-clockwise rotation, which is the desired direction of rotation for breaking out a
joint.

ILLusTrATION 2.G.1: Tong RoTAaTioN (MoToRr) CoNTROL

LIFT CYLINDER

This is a proportional valve. Pushing the valve handle forward will cause the lift cylinder to lift the tong vertically. Pulling
the valve handle in the opposite direction will cause the lift cylinder to lower the tong.

ILLusTrRATION 2.G.2: TonG LiFT CyLINDER CONTROL
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3.

SHIFTING GEARS

The shifting shaft has three “detent” positions identifying the low speed/high torque position, the “neutral” or free-spinning
position, and the high speed/low torque position. The detent strength may be adjusted by releasing the locknut on the
detent tube and increasing or relaxing pressure on the detent spring. Ensure the locknut is tightened once the desired
detent pressure has been set.

To shift to the high-speed gear, move the shifting handle upward from neutral position. To shift to the low-speed gear, move
the shifting handle down through the neutral detent to its lowest position. Note that the high clutch gear or the low clutch
gear may not be exactly aligned when shifting, so the operator may need to “bump” the motor control handle slightly to
turn the main clutch gear shaft and shifting collar into alignment. This is most effective when applying a small amount of
pressure on the gear shift lever in the direction you want to shift the tong, ensuring the shifting collar will “catch” when the
main clutch gear aligns with either the high or low clutch gear (see lllustration 2.G.4 next page).

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGEPLATE MAY RESULT IN
CATASTROPHIC GEARTRAIN FAILURE

GENERAL COMMENTS

a) Position rotary gear in contact with both idler gears when breaking out joints or collars where high torques are
required.

b)  When making-up integral (shouldered) joints, it is essential to make up the last turn of the threads in low gear. This
reduces the tendency of an instant stop or a sudden increase in torque, which induces extremely high stresses on the
gear train.

c) DO NOT employ the “snap break” method of breaking-out joints when pulling a string. By definition, the “snap break”
method is a procedure used by some operators to break out connections, accomplished by leaving slack in the “jaw-
pipe” engagement, and then quickly pulling the throttle valve control lever allowing the tong to snap into its loaded or
high torque condition. Although this method is very effective in breaking out joints, the extremely high stress placed
on the gear train frequently causes gear breakage.

THE “SNAP-BREAK” METHOD IS HAZARDOUS TO RIG PERSONNEL AND EQUIPMENT
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H. MAKING AND BREAKING CONNECTIONS

THESE OPERATING PROCEDURES ASSUME THE USER HAS PROPERLY SET UP AND PRE-
PARED THE EQUIPMENT FOR OPERATION AS PER SECTIONS 2D, 2E, AND 2F OF THIS
MANUAL.

Set up and prepare your equipment for operation as per Section 2 of this manual Refer to the following sections:
* 2.D - Hydraulic Connections
» 2.E - Tong Jaw Installation
* 2.F.1-Tong Rig-up and Leveling (Suspension)
+ 2.F.2 - Tong Rig-up and Leveling (Leveling)

Your tong and backup assembly should be properly suspended, connected to a hydraulic power source, and ready to make or
break connections at this point.

1. Making A Connection

a) Ensure hydraulic power supply to the tong is energized. The master link on the rigid sling must be used to suspend
the tong. Do not suspend the tong from any other point.

ILLusTRATION 2.H.1: MASTER LIFTING LINK

THE MASTER LINK MUST BE USED TO SUSPEND THE TONG ASSEMBLY

b)  Ensure the backing pin is in the “makeup” position. From the front of the tong, the backing pin correctly configured for
makeup will be in the 10 o’clock position (see lllustration 2.H.2 next page). If it is not, simply lift up and place in the
correct position (see lllustration 2 next page). The cageplate opening must be aligned with the door opening when
setting the backing pin position.
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Making A Connection (Continued)

ILLusTRATION 2.H.2: SETTING BACKING PIN To “MAKE-UP” POSITION

c) Ensure the load cell and snub line(s) are properly configured for making up connections. The “snub line” is a length
of wire rope that connects the rear of the tong body to a sturdy anchor on the drill floor (see Section 2.F.1). The snub
line prevents the tong body from spinning in the opposite direction of the cageplate when torque begins to build in the
joint. The snub line must be rated for the applied torque plus whatever safety margins stated by your own operating
policies. The snub line connection point on the drill floor must be sturdy enough to absorb all applied forces when
making up the joints. When making up joints the snub line is attached to the driller’s side of the tong, which is the left
side of the tong as seen from the rear. For accurate torque measurement the snub line must be perpendicular to the
vertical, and perpendicular to the centre-line of the tong.

d) Actuate the lift cylinder control valve to lift the assembly from the drill floor. Pushing the valve toward the center of the
tong will retract the lift cylinder to lift the assembly (see lllustration 2.H.3 below). Note that rig personnel are required
to stabilize the tong and backup as it is being lifted so it does not swing and collide with other rig equipment.

RIG PERSONNEL MUST STABILIZE THE TONG AS IT IS LIFTED FROM THE DRILL FLOOR

ILLusTrATION 2.H.3: LiFT CYLINDER CONTROL - RAISE
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e)

f)
9)

h)

)

Making A Connection (Continued)

Grasp the tong door latch and pull to open the RH door. After the latch-side (RH) door is open grasp the handle on
the LH door and swing open. Since your equipment is equipped with safety doors, opening the door will inhibit rotation
of the cageplate.

OPEN THIS
SIDE SECOND

OPEN THIS
SIDE FIRST

ILLusTRATION 2.H.4: OPENING TONG DOORS

Manually engage the threads of the tubing connection being made up. Ensure threads are not cross-threaded.

Move the tong on to the tubing joint. Use the lift cylinder to ensure the tong jaws are at the correct location above the
connection joint.

Firmly close the LH tong door, followed by the RH tong door. Tug firmly on the LH door handle to ensure the latch is
firmly engaged.

Ensure tubing is roughly centered within the tong jaws - rig personnel are required to stabilize the tong above the
connection until the jaws have been cammed on to the pipe or casing.

Begin rotation with the tong in high gear (high speed/low torque). See Section G.3 to properly set the tong to high
gear. Do not shift gears while the tong is rotating.

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGEPLATE MAY RESULT IN
CATASTROPHIC GEARTRAIN FAILURE

2.20
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Making A Connection (Continued)

k)  Push the motor control valve toward the tong to rotate the cageplate in the make-up direction.

ILLusTRATION 2.H.5: MoToR CoNTROL - MAKE-UP

) When the tong jaws cam on to the tubing push the rotation control handle all the way in to thread the connection
together at high speed. As the joint becomes fully made up the increasing torque demand will stall the motor, and
displayed torque will increase.

m)  Stop rotation, and set motor to low speed and shift to low gear (low speed/high torque). See Section 2.G.3 for instruc-
tions for shifting to low gear. This will enable the tong to produce adequate torque for making up the joint to specifica-
tion.

n)  Push the rotation control handle all the way in to complete the connection at low speed/high torque. Observe the
torque gauge - when the specified make-up torque is reached stop rotation. Reverse the rotation control valve to
release the tong jaws from the tubing (see lllustration 2.H.6).
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Making A Connection (Continued)

o) When tong jaws are free, align the opening in the rotary gear with the mouth of the tong, and open the tong doors to
free the tong from the drill string. Note that rig personnel may be required to stabilize the tong as it completely releases
from the drill string. Guide the tong away from the string and use the lift cylinder control to lower it to the drill floor if
desired.

ILLusTrRATION 2.H.7: LiFT CYLINDER CONTROL - L OWER

p) Repeat steps “f” through “o” until the desired number of connections are made up.
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2.

Breaking A Connection

a)

b)

c)

d)
e)

i)

YOUR TONG SHOULD BE PROPERLY SUSPENDED, CONNECTED TO A HYDRAULIC POWER
SOURCE, AND READY TO BREAK CONNECTIONS.

Ensure hydraulic power supply to the tong and backup is energized. The master link on the rigid sling must be used
to suspend the tong. Do not suspend the tong from any other point. See lllustration 2.H.1.

Set the backing pin for “breakout” operation. Lift up on the backing pin and rotate it to the “breakout” position, which is
2 o’clock as seen from the front of the tong. The opening in the rotary gear must be aligned with the tong door opening
in order to properly set the backing pin (see lllustration 2.H.8).

ILLusTrRATION 2.H.8: SETTING BACKING PIN To “BREAK-OuT” POSITION

Ensure the load cell and snub line are configured for break-out operation. The load cell must be transferred to the
off-driller’s side (the right hand side as seen from the rear of the tong), and the snub line must be transferred to the
driller’s side to perform break-out operations.

Open the tong doors (see lllustration 2.H.4).

Actuate the lift cylinder control valve to lift the assembly from the drill floor if necessary. Pushing the valve toward
the center of the tong will retract the lift cylinder to lift the assembly (see illustration 2.H.3). Note that rig personnel
are required to stabilize the tong and backup as it is being lifted so it does not swing and collide with other rig equip-
ment.

RIG PERSONNEL MUST STABILIZE THE TONG AS IT IS LIFTED FROM THE DRILL FLOOR

Move the tong on to the tubing joint. Use the lift cylinder to ensure the tong jaws are at the correct location above the
connection joint.

Firmly close the tong door against the latch post.

Ensure tubing is roughly centered within the tong jaws - rig personnel are required to stabilize the tong above the
connection until the jaws have been cammed on to the pipe or casing.

Breakout torque is only available when tong is in low gear. See Section 2.G.3 for instructions on shifting your tong to
low gear. Do not shift gears while the tong is rotating.

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGEPLATE MAY RESULT IN
CATASTROPHIC GEARTRAIN FAILURE
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Breaking A Connection (Continued)

j)  Pull the motor control valve toward the operator to rotate the cageplate in the break-out direction.

ILLusTrRATION 2.H.9: RoTATION CONTROL - BREAK-OUT

/) When the tong jaws cam on to the tubing pull the rotation control handle all the way out to break the connection.

m) When the connection breaks stop rotation and shift to high gear (see Section 2.G.3 to shift to high gear). This will
enable the tong to completely unthread the connection at high speed.

n)  Pull the rotation control handle all the way out to completely unthread the connection. Reverse the rotation control
handle (push toward tong) to release the tong jaws from the tubing (see lllustration 2.H.10).

ILLusTrRATION 2.H.10: RELEASING TonG JAws FoLLowiNG BREAK-oUuT & UNTHREADING
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Breaking A Connection (Continued)

o) When the tong jaws disengage align the opening in the rotary gear with the mouth of the tong, and open the tong door
to free the tong from the drill string. Unlatch and open the tong door to free the assembly from the tubing. Note that rig
personnel may be required to stabilize the equipment as it completely releases from the tubing. Guide the assembly
away from the string and use the lift cylinder control to lower it to the drill floor if desired.

ILLusTrRATION 2.H.11: Lowering TonG UsinGg Lirr CyLinDER CONTROL

p) Use your rig’s standard pipe handling procedures to remove and rack the freed tubing stand.

“nn

g) Repeat steps “e” through ‘p” as many times as necessary to break out and unthread the desired number of connec-
tions.

H. EXTREME COLD WEATHER OPERATION PROCEDURES
1)  Consult the power unit engine operator’s manual for all cold weather operating procedures and precautions.
2) Select gear and bearing lubricants that are compatible with expected climatic conditions.
3)  Select hydraulic fluid that is compatible with expected climatic conditions.

4)  Allow hydraulic fluid to circulate for approximately 20 minutes after starting the power unit, prior to activating the
bypass valve to allow fluid to circulate to tong. If the power unit is equipped with an oil temperature gauge, ensure
that the fluid has reached operating temperature as specified by hydraulic fluid data sheet.

5)  Allow for adequate drying of moisture (prior to lubricating) when cleaning tong parts in cold weather.
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McCoy Completions & Dirilling recognizes that minor on-site repairs and modifications are required to maintain peak operating condi-
tion of your equipment, or to match your equipment with the operating environment. Examples of minor repairs are

» replacement of damaged hydraulic hoses and fittings.

» replacement of malfunctioning pressure gauges and valves.
» replacement of door cylinders

» replacement of fasteners

Any replaced component must be an identical component supplied by McCoy Completions & Dirilling. Replaced fasteners must be
Grade 8 or equivalent, or whatever fastener is specified by McCoy.

A. GENERAL MAINTENANCE SAFETY PRACTICES

The practices identified here are intended as a guideline. All personnel are responsible for performing their tasks in a manner
that ensures worker, equipment, and environmental safety, and may require taking additional steps that are not identified in
this section.

Equipment maintenance shall be performed only by designated qualified maintenance personnel. Wear approved eyewear
and footwear, and follow all of your company’s safety guidelines Do not begin a maintenance task without the proper tools or
materials on hand, or the proper drawings and documentation necessary.

Schedule planned maintenance with operators to avoid conflicts, unnecessary downtime, and the danger of accidental equip-
ment activation. Notify operations when maintenance procedures are complete and equipment functionality is restored.

Isolate the location of the maintenance under way to prevent unaware personnel from inadvertently exposing themselves to a
hazard. Use tape, rope, or signage to clearly indicate “off-limits” area.

Replacement of large, heavy individual parts and/or heavy structural components must be performed using an approved lifting
device of sufficient lifting capacity. Use care when attaching the lifting device, and safeguard area to avoid endangering person-
nel or equipment.

All spare parts must meet or exceed OEM specifications in order to maintain equipment integrity, especially protective equip-
ment

McCoy recommends that disconnection of hydraulic connectors be performed with the power unit off and the hydraulic circuit
depressurized.

Your equipment uses materials that may be harmful to the environment if improperly disposed of (hydraulic fluid, grease, etc.).
Dispose of all materials according to your company’s proscribed environmental protection regulations.

B. CLEANING

Clean tong thoroughly cleaned with a good petroleum-based cleaning agent after each job, prior to storage. Farr recommends
that the motor and valve assembly be periodically removed, along with the top tong plate, so that guides, rollers and gears can
be properly cleaned. Ensure that cleaning solvents and chemicals are captured to prevent environmental contamination, and
dispose of all materials according to your company’s proscribed environmental protection regulations.

C. PREVENTIVE MAINTENANCE

Regular maintenance programs are necessary, and must be established to assure safe, dependable operation of your Hydraulic
Tubular Connection Systemm and to avoid costly breakdown maintenance.The following maintenance procedures provides
information required to properly maintain your equipment. Your equipment may require more, or less maintenance depending
upon the frequency of use and the field conditions under which your equipment operates. These maintenance procedures are
designed for equipment operating at 10°C to 35°C ambient temperature for 10 hours per day. McCoy recommends that the
inspection and maintenance procedures in this section be performed as recommended in the maintenance checklists (see
Appendices), or in conjunction with your maintenance foreman’s experience and best estimate of when your equipment is due
for this maintenance.

Purchased components included with your hydraulic tubular connection equipment (for example: motors, valves, etc.) may
specify maintenance tasks and intervals over and above what McCoy recommends as part of their recommended procedures.
Users of this equipment may choose to perform or ignore these additional tasks at their discretion.

Premature fouling of particulate filters within your prime mover or ancillary hydraulic power unit requires immediate hydraulic
fluid laboratory analysis to prevent premature wear of hydraulic system due to high levels of wear metals in the fluid.

McCoy Completions & Drilling recommends tracking all maintenance activity including the lubrication schedule. This may be a
simple as keeping a paper log, or using a software-based maintenance tracking utility. A maintenance log is a valuable tool that
can be used for easily retrieving maintenance history or identifying trends that require correction.
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D.

LUBRICATION

Use a quality multipurpose bearing lubricant that will remain within its viscosity range at expected operating temperatures. In
addition, Farr recommends the following lubrication procedure at the completion of each job prior to storage.

1. Cageplate Cam Followers

The cageplate cam followers are sealed units, and do not require lubrication. However, the cageplate and rotary gear
grooves in which the cam followers ride should be lightly greased. When the cageplate is rotated as a unit, the cam follow-
ers are exposed, and can be greased. Continue rotating the cageplate assembly until all cam followers, top and bottom,
are greased (see first illustration below).

ILLusTrATION 3.D.1: CAGEPLATE CAM FoLLOWER LUBRICATION

Rotate the rotary gear into the mouth opening as illustrated below. Apply grease to the top and bottom cageplate grooves.

Continue to rotate the rotary gear and lubricate the grooves until the gear is well lubricated.

Apply grease to top
& bottom rotary gear
grooves

ILLusTrRATION 3.D.2: ROTARY GEAR LUBRICATION
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2. Support Roller Bearings

Lubricate support roller bearings through the grease fittings in the bottom ends of the rotary support roller shafts, located
on the bottom face of the tong.

ILLusTrATION 3.D.3: SuPPORT ROLLER LUBRICATION

The safety door cam weldments must be removed to lubricate the door pivot support roller bearings. Remove the two 3/8”
x 1 “hex bolts amd 3/8” lock nuts securing the cam weldment to the door weldment, then remove the cam weldment to
expose the support roller shaft. Lubricate support roller bearings through the grease fittings in the top end of the support
roller shafts. Repeat for the other door pivot roller.

ILLusTRATION 3.D.4: Door Pivor RoLLER LUBRICATION
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3. Rotary Idler Bearings

Apply grease to these bearings through the grease fittings in the ends of the rotary idler shafts (total of four locations),
located on each side of the tong.

ILLusTrATION 3.D.5: RoTARY IDLER LUBRICATION

4.  Pinion Idler Bearings

Apply grease to these bearings through the grease fittings in the ends of the idler half shafts, located on the bottom face
of the tong.

ILLusTrATION 3.D.5: PiNioN IDLER LUBRICATION
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5. Pinion Bearings

Apply grease to these bearings through the grease fittings in the pinion bearing caps, which are located on the top and
bottom face of the tong (four locations total).

ILLusTrATION 3.D.6: PiNioN LUBRICATION

6. Clutch Shaft

Apply grease to these bearings through the grease fittings in the clutch bearing cap which is located at the bottom face of
the tong. Do not neglect to apply grease to the middle fitting, which is inset in the bearing cap.

ILLusTRATION 3.D.7: CLUTCH LUBRICATION
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7. Shifting Shaft
Apply grease to the shifting shaft and shifting shaft bushings, which may be accessed through the cover plate on the
side of the tong.

Access shifter shaft and
bushings through this panel

ILLusTrRATION 3.D.8: SHIFTER CoMPONENT LUBRICATION ACCESS

8. Jaw Rollers
Apply grease to the jaw rollers through the grease fitting at the end of the jaw roller pin.

ILLusTrRATION 3.D.9: JAW ROLLER LUBRICATION

Farr recommends that a liberal coating of grease be applied to the cam surface of the rotary drive gear prior to jaw installation.
Also, the clutch inspection plate should periodically be removed, and a liberal coating of grease applied to the clutch, drive gears
and shifting shaft.

3.6 Technical Manual - Section Contents

COY |

MOVING GLOBAL ENERGY FORWARD

FARR



COY |

MOVING GLOBAL ENERGY FORWARD

FARR

Maintenance KT20000 50K Tong

9.

E. ADJUSTMENTS
1.

A TOP AND BOTTOM BRAKEBANDS MUST BE ADJUSTED SIMULTANEOUSLY
a

Adjustment Mechanism

DOOR STOP CYLINDER

Periodically disassemble the door stop cylinders and coat the spring and cylinder with a general purpose lubricating oil.

)

ILLusTrATION 3.D.10: DooR CYLINDER

Brakeband Adjustments:

The brake bands must be periodically adjusted to continue to provide smooth and efficient jaw cam action. If the cage plate
turns with the rotary gear, the jaws will not cam properly and, therefore, will not bite on the tubing or casing. Tightening the
brake band against the cage plates will increase frictional resistance, allowing jaws to cam properly and grip the casing.
Adjust the brake band using the adjustment nut and bolt set as shown in the illustration below. Do not over-tighten, as this
causes excessive wear to the brake bands. Ensure top and bottom brakebands are adjusted at the same time.

Brakeband

—— -r||'||'r“:|l

ILLusTRATION 3.E.1: BRAKEBAND ADJUSTMENT
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2.

Door Latch Adjustment:

Normal operation of the tong may cause wear of the door latch, which will cause the door to develop a loose fit at the latch.
Two latch cam plates are located on the right-hand door assembly, one on the top of the weldment and one on the bottom
(see lllustration 3.E.2 next page). The cam plates have eight positioning holes located on a 360 degree bolt circle. The
latch cam shaft extends down through the door and is secured at the top by a 3/8” hex head bolt. To make adjustments
in door alignment, remove the 3/8” bolt and turn the cams with a wrench. When the door has been adequately aligned,
replace the 3/8” bolt.

ADJUST BOTH DOOR LATCH CAMS SIMULTANEOUSLY - ROTATE BOTH LATCH CAMS THE
SAME AMOUNT IN THE SAME DIRECTION.

IS IMPERATIVE TO KEEP A SECURE FIT AT THE DOOR IN ORDER TO MAINTAIN PROPER
GEAR ALIGNMENT, AND TO MINIMIZE THE POSSIBILITY OF DAMAGE TO THE GEARTRAIN
WHEN OPERATING THE TONG AT SPECIFIED TORQUE. A CLOSED DOOR ALSO ENSURES

SAFETY OF OPERATING PERSONNEL.

| THE DOOR IS AN IMPORTANT PART OF THE STRUCTURAL INTEGRITY OF THE TONG. IT
Q

Identical adjustment cam
is located on bottom of /
door weldment

ILLusTRATION 3.E.2: DooRr LATCH ADJUSTMENT CAMS

3. Door Alignment
Each door weldment is equipped with two set screws, along with jam nuts to lock position, to align the door when it is in
the closed position.
Initial Alignment

Ensure tong doors are closed, and inspect how one door aligns with the other at the point at which they meet. If misalign-
ment is seen, choose one or the other door to adjust. Use a box-end wrench to loosen the lock nuts on the insides of the
door weldment - the nuts may be accessed from the side of the door weldment. Use a hex key to turn the hex head set
screws either clockwise or counter-clockwise to adjust the door. Note that the top and bottom of the door weldment may
not need to be adjusted equally - each set screw should be adjusted independantly until the doors are aligned.

Final Alignment

Rotate the cageplate, and stop it when the inside circumference of the door is completely covered. Perform three measure-
ments (see illustration below):

1) From the insides of the outer edge of each door weldment to the cageplate (2 measurements total).
2) From the exact centre point (where the two doors meet) to the cageplate.

FARR
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ILLusTRATION 3.E.3: DooR ALIGNMENT MEASUREMENT POINTS

The three measurements should be equal. If the centre measurement is less than the two outside measurements, loosen
all four locking nuts on the set screws, and turn all four set screws EQUALLY clockwise, until the centre measurement is
equal to the two outer measurements. If the centre measurement is more than the two outside measurements, loosen all
four locking nuts on the set screws, and turn all four set screws EQUALLY counter-clockwise, until the centre measurement
is equal to the two outer measurements. Ensure that the locking nuts are tightened when this procedure is complete.

ILLusTrRATION 3.E.4: DOOR ALIGNMENT ADJUSTMENT SET SCREWS

Measurement
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4.

Shifter Detent Adjustment:

Over time wear to the shifting shaft, wear to the detent ball, and loss of spring tension in the detent spring may result in a
loose or “sloppy” fit within the top shifter bushing. The detent pressure may be increased or otherwise adjusted by loosen-
ing the 7/16” UNF locking jam nut, and turning the 7/16” UNF detent bolt. Should adequate detent action not be achieved,
the shifting shaft, detent ball, or detent spring (or possibly all three) may need to be replaced (see Pp. 5.16 - 5.17).

ILLusTRATION 3.E.5: SHIFTER DETENT ADJUSTMENT

Safety Door Switch Adjustment:

The safety door switch should interrupt hydraulic power to the motor when the tong door is opened, or even slightly ajar.
This is a critical safety system, and proper adjustment is necessary to maintain the intended function. If the rotary gear
does not stop immediately and completely stop rotating when the door is opened, remove the tong from service and per-
form the following adjustments:

1.
2.

Set the tong up in a controlled testing environment without connecting hydraulic power.

Open the tong door and check operation of the safety door switch plunger. Depress and allow it spring back several
times to ensure smooth operation. If the plunger binds or jams, remove the switch and thoroughly clean and lubricate
the plunger before reinstalling.

Test the switch plunger after cleaning and reinstallation. The plunger should spring back when depressed. If the
plunger does not smoothly spring back, replace the switch.

Connect hydraulic power to the tong.

Ensure the door is closed and all personnel are clear. Begin rotating the cageplate. Open the tong door - the cage-
plate should immediately and completely stop.

Release all controls, and close the tong door again. Ensure the cageplate rotates with the door closed.

If cageplate continues to rotate with the door open, further adjustment of the safety door switch is necessary. Remove
hydraulic power from the tong.

Adjust the position of the switch by adjusting the mounting plate. Remove the safety door switch guard. Slightly
loosen the 3/8” mounting bolts on the mounting block and use a hammer to lightly tap the block toward the cam weld-
ment. Perform each adjustment in very small increments before re-tightening the mounting bolts and testing switch
function (see lllustration 3.E.6)

3.10
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Safety Door Switch Adjustment (Continued):

=

-

ILLusTrATION 3.E.6: SHIFTER DETENT ADJUSTMENT

10. Repeat steps 5 through 9 as many times as necessary to properly adjust the safety door switch. Once the switch has
been satisfactorally adjusted the tong my be returned to service.

11. If the adjustment limit is reached without proper safety door function being reestablished, further maintenance is
required:

 inspect safety door switch plunger and cam weldments. If either has been worn to the extent that adjustment of the
switch position cannot compensate for the “wear-and-tear”, replacement of the cam weldment or switch (or both) is
necessary.

» if mechanical parts of the safety door switch appear to be in satisfactory condition, and safety door function still cannot
be reestablished, troubleshooting of the hydraulic system is required. Perform necessary repairs before returning the
tong to service.

DO NOT PLACE A TONG WITH A MALFUNCTIONING SAFETY DOOR SYSTEM IN SERVICE

F. RECOMMENDED PERIODIC CHECKS

1.

DOOR STOP SPRING

The spring inside the actuator cylinder must be of sufficient strength to enable the door latch mechanism to snap closed
properly, and to hold the door in the open position when opened. Door stop spring fatigue will result in sluggish latch opera-
tion. Replace the latch spring inside the cylinder when this occurs.

BACKING PIN

Perform a visual inspection of the backing pin after each job. Replace the pin if stress cracks or excessive wear is found,
or if either pin is bent.

SHIFTING SHAFT
The shifting yoke is secured to the shifting shaft by one hex jam nut above the shifting yoke, and one locknut on the bot-

tom of the yoke. Check these nuts after each job. Do this by removing the clutch inspection plate and ensuring a snug fit
prior to lubrication.

TORQUE GAUGE ASSEMBLY
Periodic calibration of the torque gauge is recommended to assure accurate torque readings. When having the torque
gauge serviced and calibrated, it is critical to note the arm length of the tong, as indicated in the “Specifications” section.

Farr recommends that the torque gauge assembly be calibrated yearly. Periodically check to ensure the load cell is filled
with oil (see Section 6).
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G. OVERHAUL PROCEDURES

The tong may be overhauled following the disassembly instructions in the following procedure. Access to the gear train is pos-
sible by removing the top plate of the tong.

Maintenance

ALL MAINTENANCE AND OVERHAUL SHOULD BE PERFORMED FROM THE TOP. THE
BOTTOM PLATE OF THE TONG IS TYPICALLY WELDED TO THE SIDE BODY AND CANNOT

BE REMOVED.

REPLACEMENT FASTENERS (BOLTS, NUTS, CAP SCREWS, MACHINE SCREWS, ETC.) USED
DURING MAINTENANCE OR OVERHAUL MUST BE GRADE 8 OR EQUIVALENT UNLESS OTH-

ERWISE SPECIFIED.
TIGHTENING TORQUE GUIDE
SAE GRADE 8 - FINE THREAD

SIZE CLAMP LOAD PLAIN PLATED

1/4 - 28 (.250) 3,263 14 ft. Ibs. 10 ft. Ibs.
5/16- 24 (.3125) 5,113 27 ft. Ibs. 20 ft. Ibs.
3/8 - 24 (.375) 7,875 49 ft. Ibs. 37 ft. Ibs.
7/16 - 20 (.4375) 10,650 78 ft. Ibs. 58 ft. Ibs.
1/2 - 20 (.500) 14,400 120 ft. Ibs. 90 ft. Ibs.
9/16 - 18 (.5625) 18,300 172 ft. Ibs. 129 ft. Ibs.
5/8”-18 (.625) 23,025 240 ft. Ibs. 180 ft. Ibs.
3/4 - 16 (.750) 33,600 420 ft. Ibs. 315 ft. Ibs.
7/8” - 14 (.875) 45,825 668 ft. Ibs. 501 ft. Ibs.
1-12(1.000) 59,700 995 ft. Ibs. 746 ft. Ibs.
1-14(1.000) 61,125 1019 ft. Ibs. 764 ft. Ibs.
11/8-12(1.125) 77,025 1444 ft. Ibs. 1083 ft. Ibs.
11/4-12(1.125) 96,600 2012 ft. Ibs. 1509 ft. Ibs.
13/8-12(1.375) 118,350 2712 ft. Ibs. 2034 ft. Ibs.
11/2-12(1.500) 142,275 3557 ft. Ibs. 2668 ft. Ibs.

SAE GRADE 8 - COARSE THREAD

SIZE CLAMP LOAD PLAIN PLATED

1/4 - 20 (.250) 2,850 12 ft. Ibs. 9 ft. Ibs.

5/16- 18 (.3125) 4,725 25 ft. Ibs. 18 ft. Ibs.

3/8 - 16 (.375) 6,975 44 ft. Ibs. 33 ft. Ibs.

7/16 - 14 (.4375) 9,600 70 ft. Ibs. 52 ft. Ibs.

1/2-13 (.500) 12,750 106 ft. Ibs. 80 ft. Ibs.
9/16 - 12 (.5625) 16,350 153 ft. Ibs. 115 ft. Ibs.
5/8”- 11 (.625) 20,325 212 ft. Ibs. 159 ft. Ibs.
3/4 - 10 (.750) 30,075 376 ft. Ibs. 282 ft. Ibs.
7/8”-9 (.875) 41,550 606 ft. Ibs. 454 ft. Ibs.
1-8(1.000) 54,525 909 ft. Ibs. 682 ft. Ibs.
11/8-7(1.125) 68,700 1288 ft. Ibs. 966 ft. Ibs.
11/4-7(1.125) 87,225 1817 ft. Ibs. 1363 ft. Ibs.
13/8-6(1.375) 103,950 2382 ft. Ibs. 1787 ft. Ibs.
11/2-6(1.500) 126,450 3161 ft. Ibs. 2371 ft. Ibs.

3.12
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Disassembly Procedures (Continued):

1.

AN WD

©® N O O

21.

22.

Remove load cell assembly and load cell pin while tong is suspended (if equipped).
Securely support tong from the bottom. Ensure the supports are capable of supprting the entire weight of the tong.
Remove the chain sling assembly.

Disconnect the hydraulic connections from the motor. Undo the restraints securing the inlet and outlet lines from their
supports, and remove the two 1/2” hex bolts securing the valve assembly to the support post weldments. Lift the hydraulic
section away from the tong.

Remove the four tong hangers.

Remove the torque gauge mount assembly from the rear top plate of the tong.

Remove the top and bottom brakeband assemblies.

Remove the tong doors:

i. ~ Remove the door cylinders.

ii. ~ Remove the thin nylock nuts and large flatwashers from the top of the two door pivot roller shafts.

iii. ~ Ensure each door assembly is well-supported when performing this next step. Use a soft alloy material (e.g. brass
rod, etc.) to lightly tap the shaft down through the support roller assembly until it drops out. Use caution that the
threads on the ends of the support roller shafts are not damaged.

Disconnect the shifting handle from the shifting shaft and shifting lug.

Remove the motor from the motor mount. Staffa motors are secured with five 3/4” bolts, while Rineer motors are secured
with six 5/8” bolts. Inspect the splined motor shaft for clashing or spline damage.

Remove the motor mount by removing the five socket head cap screws. The motor mount can be lifted out of place. Take
care not to lose the two position dowels - one, or both, may come off with the mount.

Remove the access panel on the body side adjacent to shifter assembly. Back off the detent adjustment bolt on the top
shifter bushing. Remove the 7/8” jam nut from the shifting shaft to loosen the shifting fork. The shifting shaft may now be
carefully rotated and pulled out of the top shifter bushing.

THE CAGE PLATE BOLTS ARE THE ONLY ITEMS FASTENING THE BOTTOM CAGE PLATE
TO THE TONG. SUPPORT THE BOTTOM CAGE PLATE FROM BELOW PRIOR TO REMOVING
CAGE PLATE BOLTS IN ORDER TO PREVENT DAMAGE TO THE BOTTOM CAGE PLATE OR
PERSONAL INJURY TO THE MECHANIC

Remove the jaw pivot bolts and the jaw assemblies.

Remove the 3/8” hex bolt connecting the backing pin to the rear cage plate bolt. Remove the backing pin.

Remove the two front cage plate bolts, and the rear cage plate bolt, and the cageplate spacers. The cage-plates may
now be removed. Use caution not to damage the cam followers while removing the cageplates.

Pull the top bearing cap and spacer for the pinion drive gear by removing the four 5/8" bolts which secure the bearing
cap. Thread two of the removed bolts into the extra holes on top of the bearing cap, and use them as lifting lugs to lift the
bearing cap out of place.

IF THE BEARING REMAINS ATTACHED TO THE GEAR SHAFT AFTER THE BEARING CAP IS
PULLED, FARR SERVICE PERSONNEL RECOMMENDS LEAVING IT IN PLACE UNTIL THE TOP
TONG PLATE IS REMOVED.

Remove the two 1-1/4” x 8” load cell anchor bolt assemblies from the rear of the tong.
Remove the top 1-1/2” nylock nuts and pads for the rotary and pinion idler gears.
Remove the top roller shaft thin nylock nuts and washers. Note that the top brakeband lug weldments will be released.

Remove the top plate fasteners (hex head bolts & socket head cap screws) around the perimeter of the tong which
secure the top plate to the gear case housing. Note that the rear door cylinder mounting lugs must also be removed to
release the top plate.

Use a soft alloy material (e.g. brass rod, etc.) to lightly tap the remaining support roller shafts down through the support
roller assemblies until they are roughly flush with the top plate of the tong. Use caution that the threads on the ends of
the support roller shafts are not damaged.

With all the above steps taken, the top tong plate can be lifted off providing access to the inside of the gear case. Use
this opportunity to inspect the cam follower array mounted on the top plate - replace damaged cam followers.
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H.

ASSEMBLY PROCEDURES

Assembly of Farr Hydraulic Power Tongs is simple, and can be accomplished without the use of special tools. The instructions
on this page are presented as a guide only, and are similar to the assembly sequence our technician would use while assem-
bling the tong in our plant.

REFER 10 PAGE 3.11 FOR TORQUE SPECS WHEN TIGHTENING HEX BOLTS AND HEX HEAD CAP SCREWS.

ALL FASTENERS USED DURING REASSEMBLY OF LOAD-BEARING COMPONENTS (CHAIN
SLINGS, RIGID SLINGS, BACKUP LEGS) MUST BE TIGHTENED TO THE CORRECT TORQUE.
THREADED FASTENERS USED IN LOAD-BEARING DEVICES MUST BE SECURED WITH RED
LOCTITE™,

Assembly of Farr Hydraulic Power Tongs is simple, and can be accomplished without the use of special tools. The instructions
on this page are presented as a guide only, and are similar to the assembly sequence our technician would use while assem-
bling the tong in our plant. However, much emphasis has been placed on disassembly and reassembly in the maintenance and
overhaul section of this manual. It is, therefore, recommended that this assembly section be used only to aid in familiarization
of parts and their locations, and the overhaul and maintenance section be used as a specific guide to assembly.

NOTE: INITIAL ASSEMBLY STEPS SHOWN WITHOUT TONG SIDE BODY FOR CLARITY

APPLY A THIN LAYER OF GREASE TO THE SURFACE OF EACH MOVING PART DURING ASSEMBLY TO AID IN THE ASSEMBLY
PROCESS.

1. Position the tong body gear case on a suitable stationary support such that the bottom body plate is accessible.

2. Install 25 cam followers (PN 02-0107) into the bottom plate as shown in the illustration. Secure each with a 7/8” lockwasher
and 7/8” UNF jam nut.

ILLusTRATION 3.H.1: CAM FoLLOWER INSTALLATION - BoTToM PLATE
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Assembly Procedures (Cont’d):

3. Insert support roller inner spacer (PN 1037-C-134) into each support (“dumbell”) roller. Press two support roller bear-
ings (PN 02-0094) into each end of each support roller (16 assemblies total). Once the assembly of the support rollers
is complete, temporarily slide the support roller shafts into each assembly for assistance in correctly positioning each
support roller. NOT: do not include the two door pivot rollers in this step - only perform this action with the fourteen body
rollers.

4.  Place rotary gear on bottom plate, over the cam followers installed in Step 2. Note that the backing pin grooves are in
the top side of the rotary gear

5. Rotate the rotary gear so that the opening in the gear faces the first three support roller positions closest to the mouth
of the tong (do not include door pivot rollers at this point). Install three support roller assemblies, including shafts but not
including fasteners, in the locations exposed in the rotary gear opening. Continue to rotate rotary gear around the tong,
installing the support roller assemblies as the gear is rotated. Finish with the rotary gear aligned with the opening in the
bottom plate.

ILLusTRATION 3.H.2: RoTARY GEAR & SuPPORT ROLLER INSTALLATION

6. Press pinion bearing (PN 02-0106) into bottom pinion bearing cap (PN 1037-C-33), and install bearing cap into bottom
plate of tong using four 5/8” SS lockwashers and four 5/8” NC x 1-1/2” hex cap screws.

7. Press lower clutch bearing (PN 02-0105) into bottom clutch bearing cap (1037-C-17), and install bearing cap into bottom
plate of tong using four 5/8” SS lockwashers and four 5/8” NC x 1-1/2” hex cap screws.

8. Install a retaining ring (PN 02-0009) into each of the two rotary idler gears (one each of PN 1037-D59 & 1037-D59-BJ).
Press one each of the idler bearings (PN 02-0011) into each of the rotary idler gears, followed by a second retainer ring
in each. Slide each rotary idler gear and bearing assembly over an idler shaft (PN 1050-D5-117) and centre as well as
you are able.

9.  Slide a bearing seal (PN 02-0010) over each end of the rotary idler shafts, ensuring that the “lip” on the seals are towards
the centre bearing, followed by an idler spacer (PN 1050-D5-121) over each end of the shafts.

10. Attach the turn counter encoder (PN 1482-59-01) and encoder spacer (PN 101-1712) to the RH rotary idler gear stack
using three 1/4” NC x 1” hex SHCS. Place each rotary idler assembly in their respective locations in the bottom plate,
meshed with the rotary gear, and secure with an idler pad (PN 997-D20-125) and 1-1/2” UNF hex nylock nut. NOTE: as
the rotary idler assemblies are placed vertically, the bearing seal and idler spacer on the bottom side will have to be held
in place by hand as the assembly is lowered through the bottom plate.
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11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

Assembly Procedures (Cont’d):

ILLusTrATION 3.H.3: TurRN COUNTER ENCODER & ROTARY IDLER INSTALLATION

Slide low pinion gear (PN 1037-D-32) over bottom end of pinion gear shaft (PN 1037-D-15), and place end of pinion gear
shaft into pinion bearing and bearing cap installed in Step 6. Ensure the gear keys (PN 1037-D-15A), are placed into the
pinion gear shaft before installing gear (two keys per gear).

Install a retaining ring (PN 02-0009) into each of the two pinion idler gears (PN 1037-D-1). Press one each of the idler
bearings (PN 02-0011) into each of the pinion idler gears, followed by a second retainer ring in each. Slide each pinion
idler gear and bearing assembly over an idler shaft (PN 1050-D5-117) and centre as well as you are able.

Slide a bearing seal (PN 02-0010) over each end of the pinion idler shafts, ensuring that the “lip” on the seals are towards
the centre bearing, followed by an idler spacer (PN 1050-D5-121) over each end of the shafts.

Install each pinion idler in their respective locations in the bottom plate. NOTE: when the pinion idler assemblies are placed
vertically, the bearing seal and idler spacer on the bottom side will have to be held in place by hand as the assembly is
lowered through the bottom plate. Once the assembly is through the bottom plate, place an idler pad (PN 997-D20-125)
over the bottom end of each shaft, and secure the pads with a 1-1/2” UNF hex nut.

Slide clutch bearing (PN 02-0104) over the bottom end of the splined clutch shaft (PN 1037-D-38). Install two upper clutch
bearings (PN 02-0103) over the top side of the clutch shaft. Press bearings tight to the center gear on the splined clutch
shaft.

Slide the low clutch gear (PN 1037-D-40) over the lower bearing so that the larger diameter gear on the low clutch gear
is tight to the center gear on the clutch shaft, and place end of clutch shaft into bottom clutch bearing installed in Step 7.
Mesh the low clutch gear with the low pinion gear as it is installed.

Place the shifting collar (PN 1037-D-34) over the middle section of the clutch shaft.
Slide the high clutch gear (PN 1037-D-41) over the two top clutch bearings.

If not already done, insert the two remaining gear keys in the pinion gear shaft. Install the high pinion gear ( PN 1037-D-12)
over the top of the pinion gear shaft, meshing with the high clutch gear as it is installed.

Fasten the lower shifter bushing (PN 1037-C-21B) to the bottom plate with four 3/8” NC x 1-1/4” hex bolts and 3/8” lock-
washers.

Place the shifting fork weldment (PN 1037-D-27) up against the shifting collar, roughly in its final position.
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Assembly Procedures (Cont’d):

22. Install 25 cam followers, PN 02-0107, in the top plate (PN 101-1723) as shown in the illustration below. Secure with 7/8”
UNF jam nuts and 7/8” lockwashers.

ILLusTrATION 3.H.4: CAM FoLLOWER INSTALLATION - Tor PLATE

23. Carefully remove all the support roller shafts, ensuring the support roller assemblies do not shift position as you are doing
so.

24. Insert three 3/8” x 1-1/2” hardened ground production dowel pins into the side body - one at exact rear centre, and one on
either side of the front opening. Position the top plate in its proper location - use caution not to damage threads when align-
ing the top plate with the idler and support roller shafts. Ensure the plate is aligned exactly horizontal to prevent binding on
the dowel pins. Use caution when aligning the previously installed cam followers with the rotary gear. Tap plate securely
into place with a rubber mallet.

25. Secure the top plate with twenty-seven 3/8” NC x 1-1/2” hex bolts, two 3/8” NC x 1-1/4” hex bolts (install these two above
the removeable access panel), and eight 3/8” NC x 1” hex socket cap screws. Note that fasteners are NOT to be installed
at the chain sling hanger locations, circled in red in illustration 3.H.5.

ILLusTrATION 3.H.5: Tor PLATE FASTENER EXCLUSIONS
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Assembly Procedures (Cont’d):

26. Install ten horizontal cam follower guides (PN 1037-A-49) to the top side of the top plate, and secure with 1/4” NC x 1-1/4”
hex socket head cap screws and 1/4” high-collar lockwashers. Install ten horizontal cam followers (PN 02-0108) in the
horizontal cam follower guides and secure each with a 7/16” UNF jam nut and 7/16” lockwasher.

ILLusTrRATION 3.H.6: INSTALLATION OF HORIZONTAL CAM FoLLoWERS AND GUIDES
27. Re-install the support roller shafts:

Note that the two top and bottom brakeband lug weldments (top RH and bottom LH weldments are PN 101-1636, and
the top LH and bottom RH weldments are PN 101-1637) are retained by four support roller shafts (as shown in illustration
below). Secure the support roller shafts with 1” UNF SS wire-drilled jam nuts (PN 101-3922) and 1” narrow SS flatwashers
(except where noted).

Note that 1” narrrow flatwashers are not used where the support roller shafts are coincidental with the brakeband lug weld-
ments.

ILLusTrATION 3.H.7: SuPPORT ROLLER - BRAKEBAND WELDMENT INSTALLATION
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Assembly Procedures (Cont’d):
28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Install the remaining 1-1/2” UNF nylock nuts and idler pads over the tops of the four idler assemblies.

Press the remaining bearing in the pinion assembly into the top pinion bearing cap (PN 1037-C-10), and install the bear-
ing cap in the top plate of the tong using four 5/8” lockwashers and four 5/8” NC x 1-1/2” hex cap screws. Note that the
flat on the bearing cap faces toward the rear of the tong.

Place the motor thrust washer (PN 101-3289) over the top of the splined clutch shaft, followed by the motor spacer (PN
1037-D-38S).
Install the motor mount (PN 1037-D-7) ensuring that the flat on the motor mount is oriented toward the pinion bearing cap

and the “notch” in the motor mount is oriented to accomodate the top shifter bushing. Secure with five 3/4” NC x 1-1/4”
hex socket head cap screws and 3/4” lockwashers.

Install hydraulic motor (PN 87-0210B). Do not neglect to install the upper motor spacer, PN 1037-D-38S, between the
top of the clutch shaft and the motor as per the previous step. Use caution to make sure the splines on the motor shaft
are properly aligned with the grooves in the clutch shaft,

Secure the motor to the motor mount using four 3/4” NC x 2-1/2” hex bolts and 3/4 lockwashers, plus the shifter handle
pivot lug weldment (PN 101-5114) and one 3/4” UNC x 2-3/4” hex socket head cap screw and 3/4” lockwasher at the hole
location directly adjacent to the top shifter lug weldment.

ILLusTRATION 3.H.8: SHIFTER PivoT LuGc WELDMENT INSTALLATION

Guide the shifting shaft (PN 1037-C-20A) through the top shifter bushing, and secure to shifting fork weldment using
two 7/8” UNF hex jam nuts. Once the shifting fork has been secured, place the bottom of the shifting shaft into the lower
shifting bushing.

Attach the “toe” of the shifting handle weldment (PN 1037-D-20B) to the shift pivot lug weldment using a 3/8” x 1-1/2” hex
socket head shoulder bolt and 7/16” UNC thin nylock nut.

Connect the shifting handle weldment to the shifting shaft using two shifting links (PN 101-5116), two 3/8” x 1” hex socket
head shoulder bolts, and two 7/16” UNC thin nylock nuts.

Insert the shifter detent ball (PN 02-0018) into the detent tube on the top shifter bushing. Insert the shifter detent spring
(PN 997-0-64) into the detent tube. Thread a 7/16” UNF jam nut on to the 7/16” UNF x 1-1/4” hex bolt, and then thread
the bolt into the end of the detent tube. Lock the bolt to the detent tube with the hex nut. See Pg. 3.7 for information about
adjusting the shifter detent tension.

Position the bottom cageplate (PN 1037-D-51) against the bottom plate of the tong over the previously installed cam fol-
lowers, and support until it is attached to the top cageplate.
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Assembly Procedures (Cont’d):

39. Position the top cageplate (PN 101-1580) on the top plate of the tong over the previously installed cam followers. Secure
the bottom cageplate to the top cageplate using two 1” NC x 8” hex bolts and the rear cageplate bolt (PN 1037-36). Do
not neglect to install the three cageplate spacers (PN 1037-C-38) between the top and bottom cageplates.

ILLusTRATION 3.H.9: Tor & Borrom CAGEPLATE INSTALLATION

40. Press the four door pivot shoulder bushings (PN 101-0110) into the RH door weldment (PN 101-1703) and the LH door
weldment (PN 101-1697). The bushings are installed so that the shoulders are towards the inside of the weldments.

41. Install latch weldment (PN 101-1570) onto RH door assembly (see Pp. 5.32 - 5.33). Install two latch springs between the
latch weldment and the door weldment, and secure latch to RH door using the door latch shaft (PN 1037-C-200) and two
latch cam plates (PN 1037-C-151). Secure each latch cam plate to the top and bottom door plates with one 3/8” UNC x
1-1/4” hex bolt and 3/8” lockwasher.

42. If not already done install the door pivot roller components that fit between the two body plates, i.e. everything except the
roller shafts, nuts, washers, and door stop spacers.

43. Install the threaded door cylinder posts (101-0446), one on each side of the bottom plate, adjacent to the brakeband lug
weldments on the bottom plate.

ILLusTrATION 3.H.10: DoOR CYLINDER POST INSTALLATION
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Assembly Procedures (Cont’d):
44.

45.

46.

47.

48.

49.

50.

51.

Thread two 1/2” UNC x 1-1/4” hex socket head set screws into each door assembly. Thread far enough through the door
weldments that a 1/2” jam nut can be threaded on to each set screw from the inside of the door assemblies.

Slide a 1-1/8” plain washer on to each door pivot roller shaft (PN 101-3940). Position the RH door assembly in its proper
location, and insert a door pivot shaft from the top through the door assembly and the support roller components. Secure
the door pivot shaft on the bottom using a 1” flatwasher and 1” UNS thin nylock nut. Repeat the installation procedure for
the LH door assembly.

Install the door stop cylinders (PN 1037-A4-144) using 1/2” UNC x 1-1/4” hex bolts, 1/2” narrow flatwashers, and 1/2”
lockwashers. Do not neglect to install a door stop spacer (PN 1037-A4-145) through the end of each cylinder.

Install top and bottom lined brakeband weldments. Fasten each brakeband weldment to the top and bottom body plates
with two brakeband retainers (PN 101-1631), securing each retainer with two 3/8” NC x 1” hex bolts and 3/8” lockwashers.
Fasten the ends of the brakebands to the brakeband lug weldments using two 3/8” NC x 4-1/2” adjustment bolts and 3/8”
NC hex nylock nuts per brakeband, one per side. Ensure that the adjustment spring (PN 08-9264) is installed between the
head of the adjustment bolt and the tab on the brakeband weldment (four locations - see Pp. 5.22-5.23).

Install the two safety door valve mounting base-plates (PN 101-1707) on the top plate of the tong directly adjacent to each
top brakeband lug weldment using two 3/8” UNC x 4” hex bolts and 3/8” lockwashers.

Attach the safety door valves (PN 08-0121) to the valve mount plates and the valve mount baseplates using one 5/16”
UNC x 2-1/4” hex bolt, one 5/16” UNC x 3-1/4” hex bolt, and two 5/16” lockwashers per valve. Further secure the valve
mount plate to the baseplate with a 5/16” UNC x 2” hex bolt and 5/16” lockwasher.

ILLusTrATION 3.H.11: SAFETY DOOR VALVE INSTALLATION

Thread a 1/4” straight thread grease fitting (PN 02-0097) into the top of each door pivot roller shaft.

Mount the safety door cam weldments (PN 101-1705) to each door weldment using two 3/8” UNC x 1” hex bolts and 3/8”
lockwashers per weldment.
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52.

54.

55.

56.

57.

53.

Assembly Procedures (Cont’d):

Install the safety door valve guards (PN 101-0839). Mount the guards to the safety door valve mount baseplates using
two 3/8” UNC x 1” hex bolts and 3/8” lockwashers.

Attach four leg weldments (PN 997-D8-160A) to the bottom plate of the tong using 7/8” UNC x 1-1/2” hex bolts and 7/8”
plain narrow flatwashers.

Attach the hydraulic supports to the top plate:

]

fii.

Attach the hydraulic valve mount weldments (PN 101-1442) to the top plate near the LH rotary idler, using one 3/8”
UNC x 1” hex bolt and 3/8” lockwasher per mount.

Attach the hydraulic line support baseplate weldment (PN 101-1943) to the top plate directly behind the RH pinion
idler using two 3/8” UNC x 1” hex bolts and 3/8” lockwashers.

Attach the coupling support plate (PN 101-1946) to the hydraulic support baseplate using two 3/8” UNC x 1” hex bolts,
two 3/8” narrow washers, and two 3/8” UNC thin nylock nuts.

Attach the dump valve/coupling support weldment (PN 101-4850) to the top plate using two 3/8” NC x 1” hex bolts
and 3/8” lockwashers.

Attach the adjustable coupling support plate (101-1775) to the dump valve/coupling support weldment using four 3/8”
UNC x 1” hex bolts, four 3/8” narrow washers, and four 3/8” UNC thin nylock nuts.

Attach torque gauge holder weldment (PN 101-1694) to the rear of the top plate behind the motor mount using two 3/8”
NC x 1” hex bolts and 3/8”lockwashers. Slide the torque gauge mount weldment (PN 101-2865) on to the holder weldment
and secure with a 0.148” x 3” hitch pin.

Bolt the hydraulic valve assembly to the hydraulic valve support posts installed in step 54(i) using two 1/2” NC x 4-1/2” hex
bolts and 1/2” lockwashers. Secure the inlet and outlet plumbing to the support assemblies installed in Step 54.

Install tong hangers:

i

Attach four tong hanger bracket weldments (PN 101-3985) to the bottom plate using 3/8” NC x 2-1/2” hex bolts and
3/8” lockwashers (2 each per weldment).

Attach four tong hanger bracket bases (PN 101-4006) to the top plate using 3/8” NC x 2-1/2” hex bolts and 3/8”
lockwashers (2 each per base).

Attach the chain sling to the four chain sling hangers using one shackle and bolt set (PN 02-9063) per hanger.

DO NOT EXCEED THE SPECIFIED LENGTH OF ANY FASTENER (BOLTS, NUTS, CAP SCREWS,
MACHINE SCREWS, ETC.).

REPLACEMENT FASTENER (BOLTS, NUTS, CAP SCREWS, MACHINE SCREWS, ETC.) USED
DURING MAINTENANCE OR OVERHAUL MUST BE GRADE 8 OR EQUIVALENT UNLESS
OTHERWISE SPECIFIED.
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I.  DAILY INSPECTION & MAINTENANCE CHECKLIST (POWER TONG)

Farr recommends that the following inspection and maintenance procedures be performed before each use, and at least once
per day when the tong is in steady use, in the order in which they are listed.

1 . |:| Rotate cageplate/rotary gear until the opening in the rotary gear faces towards the rear of the tong.

DO NOT PERFORM ANY FURTHER ACTIONS OR MAINTENANCE WHILE THE TONG IS CON-
NECTED TO ANY HYDRAULIC POWER SUPPLY. FARR RECOMMENDS THAT ALL HYDRAU-
LIC LINES ARE FULLY DISCONNECTED, AND RESIDUAL HYDRAULIC PRESSURE IS BLED
OFF. ENSURE ADEQUATE CONTAINMENT IS IN PLACE TO PREVENT ENVIRONMENTAL
CONTAMINATION FROM RESIDUAL HYDRAULIC FLUID.

Depressurize HyprauLic SYSTEM IN PREPARATION FOR MAINTENANCE:

1) Rotate the tong to the “open throat” position. Ensure tong and backup doors (if equipped) are closed. Fully
extend the lift cylinder

2) De-energize the power unit.

3) Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pres-
2 |:| sure in the valve and motor.

4) Remove the hydraulic SUPPLY line from the equipment.

5) Repeatedly actuate the remaining control valve levers IN BOTH DIRECTIONS to dissipate any residual pres-
sure in the remainder of the hydraulic control system.

7) Disconnect the hydraulic RETURN line from the equipment.
8) Disconnect remaining hoses such as case drains, or lines connected to the turns counter.

HYDRAULIC PRESSURES AS HIGH AS OPERATING PRESSURE MAY REMAIN TRAPPED
IN SMALL AREAS OF THE EQUIPMENT. ENSURE ALL MAINTENANCE IS CARRIED OUT BY
A QUALIFIED SERVICE TECHNICICAN, AND THAT ADEQUATE PERSONAL PROTECTIVE
EQUIPMENT IS USED TO GUARD AGAINST PRESSURE INJURIES

3 |:| Perform an initial wash of the tong in order to remove the majority of dirt and grease build-up. Ensure adequate con-
4 tainment is in place to prevent environmental contamination from residual hydraulic fluid and dirty grease.

4, |:| Remove the access panel on the side of the tong directly adjacent to the shifter mechanism.

Use a flashlight to perform a visual inspection of the geartrain through the access panel and the opening of the rotary
5 . |:| gear. If gear damage or chips of metal are seen, the tong should be removed from service and overhauled to avoid
further damage. Replace access panel when inspection is complete.

Perform a visual inspection of all fasteners and protruding body pieces (example: hydraulic valve mounts, inlet &
6 . |:| outlet line supports, tong legs, shifter handle pivot lugs). Tighten or replace loose or missing fasteners. Farr recom-
mends that damaged or missing body parts br repaired or replaced as soon as possible.

Inspect the jaws and dies. Inspect the jaw roller pins for signs of damage - replace pins if necessary. If the pins are

7 |:| welded in place, replace the entire jaw assembly. Ensure dies are secure in the jaw - replace worn dies if necessary.

- Ensure that the jaw rollers rotate freely. Check to ensure the size of the loaded jaws match the size of casing or pipe
you are running.

Perform a visual inspection of all lifting points - if visible damage is seen, including cracks, broken lugs, distorted
8_ |:| metal, etc. replace damaged part(s) before placing tong in service. Also inspect all chains, master links, and turn-
buckles - again, if any damage is noted replace the damaged part(s) before placing the tong in service.

9 |:| Inspect tong for signs of premature wear, or moving parts that are rubbing (bare metal where there used to be paint
. is a good indication of wear.
10 |:| Inspect backing pin(s). If cracked, broken, or bent it (they) must be replaced.

Inspect top and bottom brakeband linings - replace if necessary. Unequal wear of the brakebands indicates that
11 |:| the brakeband tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on
properly adjusting brakebands.

1 2 |:| Perform a visual inspection of all hydraulic lines. Replace flexible lines if they appear to be cracked, fatigued, or have
- visible signs of wear from contact with a rigid object.
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14.]
15.[]

16.[]
17.[]
18.]

19.]
20.[]

21.[]

22.[]

23.[]

Maintenance

Perform a visual inspection of all hydraulic lines. Replace flexible lines if they appear to be cracked, fatigued, or
have visible signs of wear from contact with a rigid object.

Perform a complete greasing of the tong - refer to Maintenance section of the technical manual

Ensure main supply and return connections to the tong are fully made up. Re-connect the remainder of the hy-
draulic lines, and, if applicable, the electrical line to the turns counter.

FAILURE TO ENSURE THAT THE SELF-SEALING SUPPLY AND RETURN LINES ARE FULLY
MADE UP MAY RESULT IN CATASTROPHIC EQUIPMENT FAILURE.

If using a stand-alone power unit, start it now - refer to the power unit technical manual for startup procedures. Listen to power
unit for a moment to see if there are any unusual mechanical sounds (rubbing, grinding, excessive pump noise). If using a diesel
unit, allow sufficient time for the engine to reach operating temperature before increasing engine RPM. Once engine is warm,
gradually increase engine RPM until operating speed is reached.

Ensure that supply pressure is at or above the tong’s specified operating pressure, and that the return pressure
is less than 350 psi.

Perform a visual inspection of pressurized hydraulic lines. Document and correct any hydraulic fluid leaks.

Perform a full functional test of the tong. Report and correct any hydraulic leaks from the hydraulic valve bank, or
from any hydraulic cylinders that are used.

Perform a visual inspection of the load cell. If using a tension load cell, replace any cracked, broken, or distorted
components including links and chains. If using a compression load cell, replace any component that has been
crushed or otherwise distorted through compression.

If applicable, inspect the load cell anchor pins (tension load cell only). Replace the anchor pins if cracking or metal
distortion is seen.

If applicable, the weld securing the single load cell anchor to the bridge bar main plate must be inspected (com-
pression load cell only). If the integrity of the weld has been compromised, the tong must be removed from service
until the weld is repaired. The load cell beam will need to be disconnected and removed so the weld is visible.
Before re-installing the beam, liberally grease the anchor pin before reinserting into the load cell beam.

Test safety door feature (if equipped). Open the tong door(s), and attempt to rotate the cageplate at low speed
(low gear) in both directions (makeup and breakout). If cageplate begins rotating, the safety door mechanism is
not functional, and the tong must be removed from service until the safety door mechanism can be repaired. If the
safety door is operating correctly, cageplate rotation will not be inhibited once the door is closed and latched.

NEVER OPERATE YOUR EQUIPMENT WITH A BYPASSED OR MALFUNCTIONING SAFETY
DOOR

While rotating the cageplate, ensure that the jaws properly cam. If the jaws do not cam properly, the brakebands
need to be tightened. Incremently adjust both the top and bottom brakebands EQUALLY until proper cam action
is achieved.
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J.  MONTHLY MAINTENANCE CHECKLIST - POWER TONG

The following maintenance checklist is intended as a guideline rather than a definitive maintenance schedule. Your equipment
may require more, or less, maintenance depending upon the frequency of use, the percentage of maximum torque that your
equipment is routinely subjected to, and the field conditions under which your equipment operates. Farr recommends that the
following inspection and maintenance procedures be performed monthly, or in conjuction with your maintenance foreman’s
experience and best estimate of when your equipment is due for this maintenance.

1_ |:| Rotate cageplate/rotary gear until the opening in the rotary gear faces towards the rear of the tong.

DO NOT PERFORM ANY FURTHER ACTIONS OR MAINTENANCE WHILE THE TONG IS CON-
NECTED TO ANY HYDRAULIC POWER SUPPLY. FARR RECOMMENDS THAT ALL HYDRAU-
LIC LINES ARE FULLY DISCONNECTED, AND RESIDUAL HYDRAULIC PRESSURE IS BLED
OFF. ENSURE ADEQUATE CONTAINMENT IS IN PLACE TO PREVENT ENVIRONMENTAL
CONTAMINATION FROM RESIDUAL HYDRAULIC FLUID.

DepressuRrize HyprauLic SYSTEM IN PREPARATION FOR MAINTENANCE:

1) Rotate the tong to the “open throat” position. Ensure tong and backup doors (if equipped) are closed. Fully
extend the lift cylinder

2) De-energize the power unit.

3) Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pres-
2. |:| sure in the valve and motor.

4) Remove the hydraulic SUPPLY line from the equipment.

5) Repeatedly actuate the remaining control valve levers IN BOTH DIRECTIONS to dissipate any residual pres-
sure in the remainder of the hydraulic control system.
7) Disconnect the hydraulic RETURN line from the equipment.

8) Disconnect remaining hoses such as case drains, or lines connected to the turns counter.

HYDRAULIC PRESSURES AS HIGH AS OPERATING PRESSURE MAY REMAIN TRAPPED
IN SMALL AREAS OF THE EQUIPMENT. ENSURE ALL MAINTENANCE IS CARRIED OUT BY
A QUALIFIED SERVICE TECHNICICAN, AND THAT ADEQUATE PERSONAL PROTECTIVE
EQUIPMENT IS USED TO GUARD AGAINST PRESSURE INJURIES

Clean the exterior of the tool thoroughly, using either water (if using a pressure washer ensure a low-pressure wash

3 |:| wand is used), or an appropriate solvent-based grease-cutting cleaner such as Varsol. Ensure adequate contain-

. ment is in place to prevent environmental contamination from residual hydraulic fluid, dirty grease, and cleaning
agents.

4_ |:| Remove the access panel on the side of the tong directly adjacent to the shifter mechanism.

Clean the interior of the tong thoroughly, using either water (do not use a pressure washer), or an appropriate
solvent-based grease-cutting cleaner such as Varsol. Ensure adequate containment is in place to prevent envi-

5_ |:| ronmental contamination from residual hydraulic fluid, dirty grease, and cleaning agents. Make a note if any metal
shavings or metal pieces are flushed out of the geartrain cavity - if shavings or metal pieces are seen the tong must
be overhauled before it is returned to service.

6 |:| Inspect all fasteners and fastener safety wires (if equipped). Replace any missing fasteners - use Grade 8 bolts only
. unless otherwise specified. Re-torque all external fasteners to SAE specifications.

7 |:| Repair or replace any damaged or missing external body parts, such as torque gauge mounts, hydraulic supports,
. safety door protectors, etc.

Perform a visual inspection of all fasteners and protruding body pieces (example: hydraulic valve mounts, inlet &
8 . |:| outlet line supports, tong legs, shifter handle pivot lugs). Tighten or replace loose or missing fasteners. Farr recom-
mends that damaged or missing body parts be repaired or replaced as soon as possible.

9 |:| Inspect tong for signs of premature wear, or moving parts that are rubbing (bare metal where there used to be paint
y is a good indication of wear.

Inspect all paint - locations in which the paint has been damaged must be repaired prior to the tong being returned

1 0 |:| to service. Prepare areas to be painted to ensure they are free of grease, dirt, or solvent. Touch up using a solvent-

. based acrylic paint - “Farr Blue” is paint number RAL5005 (contact Farr sales for paint number for custom paint
applications). Allow sufficient time for paint to dry before proceeding.

1 1 |:| Inspect all external welds. Any weld that is cracked or separating must be repaired and repainted before returning
- the tong to service.
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25.1]

26.[]
27.]

Maintenance

Perform a visual inspection of all lifting points - if visible damage is seen, including cracks, broken lugs, distorted
metal, etc. replace damaged part(s) before placing tong in service. Also inspect all chains, master links, and
turnbuckles - again, if any damage is noted replace the damaged part(s) before placing the tong in service. Refer
to Section 2A of the technical manual (Sling/Load Bearing Device Safety) for information on recommended test-
ing and recertification. Please note that turnbuckles with part number 101-3086 (short turnbuckles) use a high-
strength pin which must be supplied by Farr.

“SHORT” TURNBUCKLES HAVING PART NUMBER 101-3086 EMPLOY HIGH-STRENGTH
PINS WHICH MUST BE SUPPLIED BY FARR.

Rotate the geartrain by hand, and use a flashlight to perform a visual inspection of the geartrain through the ac-
cess panel and the opening of the rotary gear while the geartrain is being rotated. If gear damage or chips of metal
are seen, the tong should be removed from service and overhauled to avoid further damage. Replace access
panel when inspection is complete.

Inspect all jaws and dies in use for the maintenance interval. Inspect the jaw roller pins for signs of damage - re-
place pins if necessary. If the pins are welded in place, remove and quarantine the jaw until the weld is repaired.
Ensure dies are secure in the jaw - replace worn dies if necessary. Ensure that the jaw rollers rotate freely.

Inspect backing pin(s). If cracked, broken, or bent it (they) must be replaced.

Inspect top and bottom brakeband linings - replace if necessary. Unequal wear of the brakebands indicates that
the brakeband tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on
properly adjusting brakebands.

Inspect door springs. Ensure the springs retain sufficient strength to be able to assist the opening of the door, and
to keep the door open. The springs should also help to “snap” the door shut.

Inspect backup springs (if applicable). The rear extension springs should be equally extended, and the front leg
springs should be equally compressed. Ensure that neither of the rear backup springs have been over-extended
and lack sufficient tension to adequately support the backup. Ensure that neither of the front leg springs have
been over-compressed, and still retain enough spring strength to support the front of the backup.

Extend all hydraulic cylinders, and inspect cylinder rods for signs of mechanical damage, flaking, or rust. Farr
recommends that damaged cylinders be replaced prior to storage.

Perform a visual inspection of all hydraulic lines. Replace flexible lines if they appear to be cracked, fatigued,
or have visible signs of wear from contact with a rigid object. If your tong is equipped with rigid hydraulic lines,
replace any line that is dented or appears to be stressed or cracked.

Generously fill the geartrain housing with grease through the access panel, and also through the opening in the
rotary gear. Perform a full lubrication - refer to Maintenance section of manual to determine lubrication points.

Ensure main supply and return connections to the tong are fully made up. Re-connect the remainder of the hy-
draulic lines, and, if applicable, the electrical line to the turns counter.

FAILURE TO ENSURE THAT THE SELF-SEALING SUPPLY AND RETURN LINES ARE FULLY
MADE UP MAY RESULT IN CATASTROPHIC EQUIPMENT FAILURE.

If using a stand-alone power unit, start it now - refer to the power unit technical manual for startup procedures. Listen to power
unit for a moment to see if there are any unusual mechanical sounds (rubbing, grinding, excessive pump noise). If using a diesel
unit, allow sufficient time for the engine to reach operating temperature before increasing engine RPM. Once engine is warm,
gradually increase engine RPM until operating speed is reached.

Ensure that supply pressure is at or above the tong’s specified operating pressure, and that the return pressure
is less than 350 psi.

Perform a visual inspection of pressurized hydraulic lines. If any hydraulic fittings or hoses are leaking they must
be repaired or replaced before proceeding.

Rotate tong for one minute, stop, and reverse the direction of rotation for another minute, ending with the opening
of the rotary gear facing the geartrain. De-energize the power unit, and perform another generous lubrication of
the geartrain, including the gear housing.

Energize power unit. Rotate tong for one minute, stop, and reverse the direction of rotation for another minute,
ending with the opening of the rotary gear facing the geartrain.

De-energize the power unit, and perform a third generous lubrication of the geartrain, including the gear hous-
ing.
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2 8 |:| Re-energize power unit and extend all hydraulic cylinders. Inspect cylinder rods for signs of mechanical damage,
- flaking, or rust. Farr recommends that damaged cylinders be replaced.

29 |:| Rotate tong in low gear for 5 minutes while monitoring pressurized seals and hydraulic lines. If a seal, line, or
. fitting begins to leak while tong is rotating, it must be replaced before the equipment is returned to service.

Rotate tong in high gear for 5 minutes while monitoring temperature of top and bottom bearing caps. If the bearing
3 0 |:| caps are hot to the touch (higher than approximately 50°C) replace the applicable bearings. Likewise if the tong is
making unusual noises check for damaged bearings (see Maintenance Manual for all bearing locations).

Install load cell. If using a tension load cell, perform a visual inspection and replace any cracked, broken, or dis-
3 1 . |:| torted components including links and chains. If using a compression load cell, replace any component that has
been crushed or otherwise distorted through compression.

3 2 |:| If applicable, inspect the load cell anchor pins (tension load cell only). Replace the anchor pins if cracking or metal
y distortion is seen.

If applicable, the weld securing the single load cell anchor to the bridge bar main plate must be inspected (com-

3 3 |:| pression load cell only). If the integrity of the weld has been compromised, the tong must be removed from service

- until the weld is repaired. The load cell beam will need to be disconnected and removed so the weld is visible.
Before re-installing the beam, liberally grease the anchor pin before reinserting into the load cell beam.

3 4 |:| Inspect load cell for damage or signs of stress. Check oil level in load cell and fill if necessary (refer to technical
. manual Section 7 or Section 8).

While rotating the cageplate, ensure that the jaws properly cam. If the jaws do not cam properly, the brakebands
35 . |:| need to be tightened. Incremently adjust both the top and bottom brakebands EQUALLY until proper cam action is
achieved. Refer to the maintenance section of the manual for instructions on properly adjusting brakebands.

Perform a full functional test of the tong including, if applicable, backup components, lift cylinder, and float frame
3 6 . |:| components. Report and correct any hydraulic leaks from the hydraulic valve bank, or from any hydraulic cylinders
that are used.

Test safety door feature (if equipped). Begin rotating the tong at low speed, and open the tong door(s). If rotation
does not immediately stop, this is an indication that the safety door mechanism is not operaing correctly and the

3 7 . |:| tong must be removed from service until the mechanism is repaired. Repeat the test while operating the tong in
the opposite direction. If the safety door is operating correctly, cageplate rotation will not be inhibited once the
door is closed and latched.

NEVER OPERATE YOUR EQUIPMENT WITH A BYPASSED OR MALFUNCTIONING SAFETY
DOOR

Farr recommends that an anti-corrosive agent such as Tectyl® 506 be applied to all external unpainted surfaces
38 |:| (and chain slings) EXCEPT cylinder rods, jaw rollers, and rotary gear camming surfaces. Refer to manufacturer
data sheets for proper application and safety information.

Once all of the above maintenance checklist items have been satisfactorily completed the tool
may be returned to service.
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K.

DAILY INSPECTION & MAINTENANCE CHECKLIST (POWER UNIT)

Farr recommends that the following inspections and maintenance procedures be performed before each use, and at least once
per day when the equipment is in steady use, in the sequence in which they are listed. Rigorous inspection and mainentance,
especially lubrication, is essential in order to ensure that your equipment always meets specifications, and to prevent cata-
strophic failures that can severely damage your equipment and cause worker injury.

If using a stand-alone power unit, perform the following inspection and maintenance procedures before each use, and at least
once per day when the power unit is in steady use:

Do not perform any maintenance while the power unit is energized (electric) or if the engine is running (diesel). Ensure the
electrical supply is locked out, or, if using a diesel power supply, ensure that the engine is locked out or the starting mechanisn
otherwise disabled.

DieseL ONLY

1_ |:| Check engine oil levels - add if necessary
2. |:| Check diesel fuel tank - fill if necessary.

3 . |:| Visually inspect all fan belts.

4 |:| Activate mechanical shut-off device - ensure that shut-off switch on engine is engaging when manual shut-off
- switch is actuated.

ELEcTRIC ONLY

Visually inspect all electrical lines and visible connections. If your unit is NOT explosion proof, open the electri-
1_ |:| cal enclosure and VISUALLY inspect contacts and connections for signs of corrosion or arcing. Do not open
explosion-proof enclosures.

NEVER PLACE HANDS INSIDE AN ELECTRICAL ENCLOSURE UNLESS YOU HAVE CON-
FIRMED THAT THE POWER HAS BEEN DISCONNECTED AND LOCKED OUT

2_ |:| Visually inspect main electrical line between main power source and power unit.
ALL Units
5 . |:| Perform a visual inspection of all parts. Check to ensure there are no loose or missing fasteners.

6 |:| Check hydraulic fluid level - ensure cold level is approximately half-way up the sight glass on the hydraulic fluid
. reservoir.

7. |:| Perform a visual inspection to ensure there are no hydraulic fluid leaks - correct if necessary.

8 . |:| Check that the main supply and return lines on the hydraulic fluid reservoir are both fully open.

9 |:| Apply grease to any grease fittings that your power unit may have. Apply grease to each fitting until grease is vis-
- ibly displaced from bearing, or as recommended by your power unit manual.

1 0 |:| Ensure supply and return connections at the power unit and at the equipment in use are fully made up.

FAILURE TO ENSURE THAT THE SELF-SEALING SUPPLY AND RETURN LINES ARE FULLY
MADE UP MAY RESULT IN CATASTROPHIC EQUIPMENT FAILURE.

1 1 |:| Check hydraulic fluid filter back pressure (must be done while fluid is circulating). If needle on indicator gauge is
- in the red zone, the filter should be changed the next time the unit is shut down
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L. TUBULAR CONNECTION EQUIPMENT DE-COMMISSIONING PROCEDURE

Perform the following decommisioning procedures when removing tubular connection equipment from service, with the intent of
short to long-term storage. These procedures are essential for ensuring proper protection of the equipment from environmental
attack, and to aid in the quick turnaround when returning the equipment to service.

Store all o-rings, seals, packings, gaskets, etc. in strong moisture proof, airtight containers. Ensure that these items are not
crushed, nicked, or otherwise damaged.

Do not perform any further actions or maintenance while the tong is connected to any hydraulic power supply. Farr recommends
that all hydraulic lines are fully disconnected, and residual hydraulic pressure is bled off. Ensure adequate containment is in
place to prevent environmental contamination from residual hydraulic fluid.

DEPRESSURIZATION PROCEDURE IN PREPARATION FOR STORAGE:

1) Rotate the tong so that the opening in the rotary gear faces the geartrain (towards the rear of the tong). Ensure tong and
backup doors (if equipped) are closed. Fully extend the lift cylinder (if equipped). If mounted in a frame, retract the float
cylinders (if equipped).

2) De-energize the power unit.

3) Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pressure in the valve
and motor.

4) Remove the hydraulic SUPPLY line from the equipment.

5) Repeatedly actuate the remaining control valve levers IN BOTH DIRECTIONS to dissipate any residual pressure in the
remainder of the hydraulic control system.

7) Disconnect the hydraulic RETURN line from the equipment.
8) Disconnect remaining hoses such as case drains, or lines connected to the turns counter.

HYDRAULIC PRESSURES AS HIGH AS OPERATING PRESSURE MAY REMAIN TRAPPED
IN SMALL AREAS OF THE EQUIPMENT. ENSURE ALL MAINTENANCE IS CARRIED OUT BY
A QUALIFIED SERVICE TECHNICICAN, AND THAT ADEQUATE PERSONAL PROTECTIVE
EQUIPMENT IS USED TO GUARD AGAINST PRESSURE INJURIES

1 |:| Perform an initial wash of the tool in order to remove the majority of dirt and grease build-up. Ensure adequate con-
. tainment is in place to prevent environmental contamination from residual hydraulic fluid and dirty grease.

2_ |:| Remove the access panel on the side of the tong directly adjacent to the shifter mechanism.

Clean the interior of the tong thoroughly, using either water (do not use a pressure washer), or an appropriate
solvent-based grease-cutting cleaner such as Varsol. Ensure adequate containment is in place to prevent envi-

3_ |:| ronmental contamination from residual hydraulic fluid, dirty grease, and cleaning agents. Make a note if any metal
shavings or metal pieces are flushed out of the geartrain cavity - if shavings or metal pieces are seen the tong must
be overhauled before it is returned to service.

Clean the exterior of the tool thoroughly, using either water (do not use a pressure washer), or an appropriate
4_ |:| solvent-based grease-cutting cleaner such as Varsol. Ensure adequate containment is in place to prevent environ-
mental contamination from residual hydraulic fluid, dirty grease, and cleaning agents.

5 |:| Inspect all fasteners and fastener safety wires. Replace any missing fasteners - use Grade 8 bolts only. Re-torque
- all external fasteners to SAE specifications.

6_ |:| Inspect backing pin(s). If cracked, broken, or bent it (they) must be replaced.

7 |:| Repair or replace any damaged or missing external body parts, such as torque gauge mounts, hydraulic supports,
. safety door protectors, etc.

Inspect all paint - locations in which the paint has been damaged must be repaired prior to storage. Prepare areas
8_ |:| to be painted to ensure they are free of grease, dirt, or solvent. Touch up using a solvent-based acrylic paint - “Farr
Blue” is paint number RAL.5005. Allow sufficient time for paint to dry before proceeding.

Perform a liberal lubrication of the equipment - refer to Maintenance section of manual to determine lubrication
9_ |:| points. Generously fill the geartrain housing with grease through the access panel, and also through the opening in
the rotary gear.

10 |:| Connect the equipment to a hydraulic power unit. Ensure all lines are fully made up to prevent equipment damage
. from excessive back pressure. Do not neglect to connect the motor drain.

1 1 |:| Energize power unit.

Rotate tong for one minute, stop, and reverse the direction of rotation for another minute, ending with the opening
1 2 |:| of the rotary gear facing the geartrain. De-energize the power unit, and perform another generous lubrication of the
geartrain, including the gear housing.
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1 3 |:| Energize power unit. Rotate tong for one minute, stop, and reverse the direction of rotation for another minute, end-

1)
2)

3)
4)

5)
6)

7)

8)
9)

Maintenance

ing with the opening of the rotary gear facing the geartrain.

14 |:| De-energize the power unit, and perform a third generous lubrication of the geartrain, including the gear housing.

1 5 |:| Energize power unit, and rotate the tong for a final time, one minute in one direction, stop, and reverse the direction

of rotation for another minute, this time ending with the rotary gear in the “open throat” position.

1 6 |:| Extend all hydraulic cylinders, and inspect cylinder rods for signs of mechanical damage, flaking, or rust. Farr recom-

mends that damaged cylinders be replaced prior to storage.

If you are using a frame-mounted tool, the tong must be lowered onto the backup in order to remove the risk of sud-
den and catastrophic movement when pressure is removed from the float cylinders. Cover the top of the backup with
protective cloth to protect the paint on the backup. Place two wooden beams across the top of the tong, ensuring that

1 7 |:| the beams have a minimum size of 4” x 4” x the width of the tong. Cover the tops of the wooden beams with more

protective cloth to prevent paint damage to the tong. When lowering the tong onto the beams, ensure that the beams
come into flat contact with the bottom of the tong, away from bearing caps, brakebands, or other protrusions on the
bottom of the tong. Ensure that the tong hanger chains are loose, but not dangling into contact with the hangers or
top plate of the tong.

DEPRESSURIZATION PROCEDURE FOR STORAGE:

Rotate the tong to the “open throat” position.

Exercise each hydraulic cylinder several times - open the tong and backup doors (if equipped), retract and extend the
remote backing pin ramp (if equipped), retract and extend the float cylinders. Leave all cylinders except for the door cylin-
ders in their fully retracted position. The general idea is to have as little of the chrome cylinder rods exposed as possible.

De-energize the power unit.

Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pressure in the valve
and motor.

Remove the hydraulic SUPPLY line from the equipment.

Repeatedly actuate the remaining control valve levers IN BOTH DIRECTIONS to dissipate any residual pressure in the
remainder of the hydraulic control system.

Connect a low-pressure air supply line (10 PSI or less) to the hydraulic supply line, and force a small amount of the remain-
ing hydraulic fluid from the valve assembly - this will allow for thermal expansion of the hydraulic fluid if the equipment is
stored or transported in high ambient temperatures. Failure to do this may result in damaged or destroyed seals in the
equipment.

Disconnect the hydraulic RETURN line from the equipment.
Disconnect remaining hoses such as case drains, or lines connected to the turns counter.

18 i |:| If any hydraulic fittings or hoses are leaking they must be repaired or replaced before proceeding.

Wipe all excess grease from outside of equipment. Replace the access door panel. Use a solvent-based cleaner on

19 |:| rags to wipe all external surfaces to remove residual grease or hydraulic fluid. Once the outside surfaces have been

de-greased, wipe all external surfaces with clean water to remove residual solvent.

20 |:| Farr recommends that chain slings be removed and stored separately. Rigid slings and other rigid suspension de-

vices may remain in place.

2 1 3 |:| Apply grease or heavy oil to all exposed cylinder rods.

2 2 |:| Farr recommends that an anti-corrosive agent such as Tectyl® 506 be applied to all external surfaces EXCEPT cyl-

inder rods (including chain slings). Refer to manufacturer data sheets for proper application and safety information.

DO NOT ALLOW ANTI-CORROSIVE AGENTS TO CONTACT CYLINDER RODS.CYLINDER
ROD DAMAGE WILL OCCUR.

2 3 |:| Allow the anti-corrosive coating ample time to dry - refer to manufacturer data sheets for drying times at room tem-

perature.

2 4 |:| Wrap entire assembly in 100 gauge (1 mil) corrosion-inhibiting wrap, at least 3 layers thick. Attempt to ensure that

the tool is well-sealed within the wrapping, including the bottom.

3.30

Technical Manual - Section Contents

MCCOY | Covrierions

MOVING GLOBAL ENERGY FORWARD

FARR



Maintenance KT20000 50K Tong

If possible, store in a sealed, climate controlled environment. If isolated storage is not available, Farr recommends storing your
wrapped equipment in a secure, out-of-the-way location, using silica gel desiccant to reduce the humidity within the wrapping. As
a guideline, use 125 g. of desiccant for each cubic metre of space, or 3.5 g. per cubic foot.

CaLcuLATION OF REQUIRED DESICCANT

1) Calculate the trapped air volume by measuring the outside dimensions of the tool to be stored, and treat that as the volume
to be stored. For example, the external dimensions of a KT20000 20” power tong are 80.25” x 50.5” x 28", which calcu-

lates to an approximate volume of 113500 in®, or 66 ft° (1.87 m3).

2) Multiply the calculated air volume, in cubic feet, by the recommended amount of desiccant per cubic foot. Carrying forth
the example used in the previous step, the required desiccant charge would be 3.5 g. x 66 {5, equaling 231 g. Several
manufacturers offer silica gel desiccant in packaged quantities of 125 grams per bag, so two packages of desiccant
would be required. Please keep in mind that this is a guideline only - more or less desiccant may be required in extreme
environmental conditions.

For best corrosion resistance the equipment should be removed from storage and exercised on a regular basis, depending on the
storage environment. Farr recommends that for equipment stored in a salt-water maritime or exposed dusty environment, repeat
steps 9 through 24 monthly. For equipment stored in isolated storage in a non-maritime environment, repeat steps 9 through 24
quarterly. Replace desiccant packs at this time - depleted desiccant packs may be treated as regular dunnage.
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TUBULAR CONNECTION EQUIPMENT RE-COMMISSIONING PROCEDURE

Perform the following re-commisioning procedures when removing tubular connection equipment from short or long-term stor-
age back into regular service. These procedures are essential for ensuring proper equipment preparation and operation. The
following procedures also assume that the decommissioning and storage procedures recommended by Farr have been strictly

M.

observed.

1.1
2]
3.[]

4.[]

5[]
6.[ ]

7.
8.1
9.1
10.[]

11.[]

12.]
13.]

14.]

15.[]
16.[]
17.[]

18.]
19.]

Remove all protective plastic wrapping. If there are desiccant packs with the assembly, they may be disposed of with
the regular garbage.

Remove the access panel on the side of the tong directly adjacent to the shifter mechanism.

Wipe excess grease or heavy oil from exposed cylinder rods.

If applicable, re-connect chain sling to lifing lugs. Perform a visual inspection of all lifting points - if visible damage
is seen, including cracks, broken lugs, distorted metal, etc. replace damaged part(s) before placing tong in service.
Also inspect all chains, master links, and turnbuckles - again, if any damage is noted replace the damaged part(s)
before placing the tong in service. If your company requires yearly certification of lifting equipment, ensure that the
most recent test date falls within the past year. Perform recertification if necessary.

Perform a liberal lubrication of the equipment - refer to Maintenance section of manual to determine lubrication
points. Generously fill the geartrain housing with grease through the access panel, and also through the opening in
the rotary gear.

Connect the equipment to a hydraulic power unit. Ensure all lines are fully made up to prevent equipment damage
from excessive back pressure. Do not neglect to connect the motor drain.

FAILURE TO ENSURE THAT THE SELF-SEALING SUPPLY AND RETURN LINES ARE FULLY
MADE UP MAY RESULT IN CATASTROPHIC EQUIPMENT FAILURE.

Energize power unit.

Ensure that supply pressure is at or above the tong’s specified operating pressure, and that the return pressure is
less than 350 psi.

Perform a thorough inspection of pressurized hydraulic lines and fittings. Any leaking hydraulic fluid lines or fittings
must be replaced before the equipment is returned to service.

Perform a thorough inspection of all seals. Any seal that is leaking or “weeping” must be replaced before the equip-
ment is returned to service.

Rotate tong in low gear for 5 minutes while monitoring pressurized seals and hydraulic lines. If a seal, line, or fitting
begins to leak while tong is rotating, it must be replaced before the equipment is returned to service. Finish this step
with the rotary gear opening facing the geartrain. De-energize the power unit.

Inspect all flexible hydraulic lines for signs of wear, blistering, or any other signs of potential failure - replace if signs
of potential failure are identified.

Inspect the geartrain housing. If the amount of grease is inadequate, liberally grease the geartrain through the ac-
cess panel, and through the opening in the rotary gear.

Inspect top and bottom brakeband linings - replace if necessary. Unequal wear of the brakebands indicates that the
brakeband tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on prop-
erly adjusting brakebands. Ensure that all grease is wiped from brakeband linings and the parts of the cageplates
that come into contact with the brakeband linings

Re-install access panel. Install a set of pre-inspected jaws that are the correct size for the pipe or casing being run.

Install load cell. If using a tension load cell, perform a visual inspection and replace any cracked, broken, or distorted
components including links and chains. If using a compression load cell, replace any component that has been
crushed or otherwise distorted through compression.

If applicable, inspect the load cell anchor pins (tension load cell only). Replace the anchor pins if cracking or metal
distortion is seen.

If applicable, the weld securing the single load cell anchor to the bridge bar main plate must be inspected (compres-
sion load cell only). If the integrity of the weld has been compromised, the tong must be removed from service until
the weld is repaired. The load cell beam will need to be disconnected and removed so the weld is visible. Before
re-installing the beam, liberally grease the anchor pin before reinserting into the load cell beam.

Re-energize power unit.
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Maintenance KT20000 50K Tong

Perform a full functional test of the equipment including, if applicable, backup components and float frame compo-
20 |:| nents. Report and correct any hydraulic leaks from the hydraulic valve bank, or from any hydraulic cylinders that
are used.

If using a frame-mounted tong and backup system, raise the tong off the beams that it is resting upon. Remove the
2 1 . |:| beams and protective cloths - inspect the paint on top of the backup and the bottom of the tong to ensure it has not
been damaged by the beam.

Test safety door feature (if equipped). Open the tong door(s), and attempt to rotate the cageplate at low speed (low
2 2 |:| gear) in both directions (makeup and breakout). If cageplate begins rotating, the safety door mechanism is not func-
- tional, and the tong must be removed from service until the safety door mechanism can be repaired. If the safety door

is operating correctly, cageplate rotation will not be inhibited once the door is closed and latched.

NEVER OPERATE YOUR EQUIPMENT WITH A BYPASSED OR MALFUNCTIONING SAFETY
DOOR

While rotating the cageplate, ensure that the jaws properly cam. If the jaws do not cam properly, the brakebands
23 . |:| need to be tightened. Incremently adjust both the top and bottom brakebands EQUALLY until proper cam action is
achieved.

24 |:| When all of the previous steps are completed, you may return your re-commissioned equipment to service.
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Troubleshooting KT20000 50K Tong

Adequate maintenance and proper fluid selection is essential for minimizing hydraulic-related failures. All troubleshooting must be
performed by a technician trained in hydraulic systems, and familiar with the equipment design, assembly and operation.

The following troubleshooting instructions are intended to be guidelines only. Any faults not solved through the use of this guide
should be referred to our engineering department for their evaluation and recommendations.

A. TONG WILL NOT DEVELOP SUFFICIENT TORQUE

1. Malfunctioning relief valve on tong hydraulic circuit.
a. POSSIBLE PROBLEM: Relief pressure set too low.

SOLUTION: Increase setting. To check, block the oil line beyond the relief valve and determine pressure with a
gauge.

b. POSSIBLE PROBLEM: Relief valve is stuck.

SOLUTION: Check for contamination of oil that may inhibit the way the valve actuates. Remove valve and clean,
ensuring that the valve spring operates smoothly.

c. POSSIBLE PROBLEM: Relief valve is leaking.
SOLUTION: Check valve seat for scouring. Check oil seals. Check for particles stuck under the valve system.

2. POSSIBLE PROBLEM: Directional valve is leaking.

SOLUTION: Check directional valve. Neutral position should return fluid directly to the reservoir. Replace or repair valve
to ensure correct operation.

3. POSSIBLE PROBLEM: Power unit is not producing adequate pressure.

SOLUTION: Troubleshoot power unit (see user’s manual for your particular unit).

4. POSSIBLE PROBLEM: Poor hydraulic pressure at the tong despite adequate pressure at the power unit, or excessive
back pressure in the return line.

SOLUTION: Restrictions exist in line between power unit and tong. Inspect integrity of self-sealing couplings to ensure
they are allowing full fluid flow. Check to ensure no other restrictions exist (contaminated catch screens or filters, for
example).

5. POSSIBLE PROBLEM: Fluid viscosity is not appropriate (too high or too low).

SOLUTION: Ensure hydraulic fluid being used is the viscosity recommended by McCoy Dirilling & Completions. Power unit
pump may not prime if fluid is too heavy, and the hydraulic system will overheat if fluid is too light. Replace with proper
viscosity fluid.

SOLUTION: Hydraulic fluid viscosity is affected by environmental conditions. Ensure the fluid being used is suitable for
high or low temperatures. Replace with proper viscosity fluid for the operating conditions if necessary.

6. POSSIBLE PROBLEM: Worn or damaged tong motor causing slippage.
SOLUTION: Replace or repair worn or damaged motor.

7. POSSIBLE PROBLEM: Damaged bearings or gears causing excessive drag.
SOLUTION: Replace or repair worn or damaged gears or bearings.

8. POSSIBLE PROBLEM: Jaws slipping on pipe.
SOLUTION: Ensure jaw dies are not worn to the point that they cannot grip. Ensure the correct sized jaws are in use.

9. POSSIBLE PROBLEM: Torque gauge is indicating incorrectly

SOLUTION: Incorrect gauge is being used. Ensure gauge is the proper range, and has been properly calibrated for the
arm length of the equipment in use.

SOLUTION: Gauge has been damaged. Check gauge operation and calibration on independant system.
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TONG WILL NOT DEVELOP SUFFICIENT TORQUE Cont’d:

10. POSSIBLE PROBLEM: Load cell is measuring incorrectly.
SOLUTION: Incorrect load cell is being used.

SOLUTION: Air is trapped in torque measuring circuit (load cell, hydraulic line, or gauge. Refer to torque measurement
troubleshooting in Section 6 of this manual.

SOLUTION: Load cell has been damaged. Replace load cell, or return to McCoy for repair and recalibration.

11. POSSIBLE PROBLEM: Incorrect motor speed selected.
SOLUTION: Maximum torque can only be developed when motor is in the lowest speed. Ensure motor is in low speed.

12. POSSIBLE PROBLEM: Incorrect tong gear selected.

SOLUTION: Maximum torque can only be developed when tong is in low gear. Ensure tong is in low gear.

MCCOY COMPLETIONS & DRILLING GUARANTEES CALIBRATION OF A LOAD CELL/
TORQUE GAUGE ASSEMBLY FOR A PERIOD OF ONE YEAR. MCCOY SUGGESTS
THAT THE LOAD CELL/TORQUE GAUGE ASSEMBLY BE RETURNED TO THE
FACTORY FOR RE-CALIBRATION ON A YEARLY BASIS.
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Troubleshooting KT20000 50K Tong

B. FAILURE OF JAWS TO GRIP PIPE

1. POSSIBLE PROBLEM: Dies have become too dull to provide adequate grip.
SOLUTION: Replace dies.

2. POSSIBLE PROBLEM: Incorrect jaws are being used.
SOLUTION: Double-check jaw size to ensure they are rated for the diameter of pipe or casing being run.

3. POSSIBLE PROBLEM: Incorrect dies are being used
SOLUTION: Ensure dies loaded in the jaws are appropriate for the type of pipe or casing being run.

4. POSSIBLE PROBLEM: Brake band(s) is (are) insufficiently adjusted, not allowing jaws to cam properly.
SOLUTION: Adjust brake bands to give proper resistance to cage plates.

5. POSSIBLE PROBLEM: Jaw roller broken or worn.
SOLUTION: Remove jaw assembly and inspect. Replace rollers that are visibly “flat-spotted” or otherwise damaged.
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C. TONG RUNNING TOO SLOWLY

1. POSSIBLE PROBLEM: Obstruction in tong hydraulic circuit preventing adequate flow.
SOLUTION: Inspect self-sealing couplings to ensure they are properly engaged.
SOLUTION: The main hydraulic lines (supply and discharge) to the tong are obstructed. Remove and clean if required.

2. POSSIBLE PROBLEM: Power unit is not producing adequate flow or pressure.
SOLUTION: Troubleshoot power unit (see user’s manual for your particular unit).

3. POSSIBLE PROBLEM: Tong motor is excessively worn and is leaking hydraulic fluid past the vanes.
SOLUTION: Replace motor, or rebuild as per Section 7 of this manual.

4. POSSIBLE PROBLEM: Bearings in geartrain and rotary section are excessively worn.
SOLUTION: Overhaul tong. See Section 3 of this manual for tong overhaul procedures.

5. POSSIBLE PROBLEM: Shifter has malfunctioned and the tong is not shifting to high gear.
SOLUTION: Inspect and repair shift mechanism as necessary.

6. POSSIBLE PROBLEM: Two-speed hydraulic motor (if equipped) is not set to correct speed.
SOLUTION: Check motor, and set to the correct speed if required.

7.  POSSIBLE PROBLEM: Safety door system is not properly adjusted - hydraulic fluid leak past Deltrol valve.
SOLUTION: Check and adjust safety door system.

8. POSSIBLE PROBLEM: Hydraulic fluid viscosity too high.
SOLUTION: Ensure hydraulic fluid meets McCoy Dirilling & Completions specifications.

SOLUTION: Ensure hydraulic fluid is appropriate for climatic conditions, especially during cold-weather operation..

9. POSSIBLE PROBLEM: By-pass valve not functioning.
SOLUTION: Check and repair.

4.4
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Troubleshooting KT20000 50K Tong

D. FAILURE OR DIFFICULTY OF TONG TO SHIFT

1. POSSIBLE PROBLEM: Bent or broken shifter handle.
SOLUTION: Replace shifter handle.

2. POSSIBLE PROBLEM: Bent or broken shifter yoke.
SOLUTION: Inspect and replace shifter yoke.

3.  POSSIBLE PROBLEM: “Frozen” or hard-to-move shifter handle.
SOLUTION: Grease shifter shaft.

4. POSSIBLE PROBLEM: Bent or broken shifter shaft.
SOLUTION: Replace.

5. POSSIBLE PROBLEM: Locking nuts on shifting shaft have loosened and position of yoke has changed.
SOLUTION: Reposition yoke and re-tighten locking nuts.

6. POSSIBLE PROBLEM: Shifting yoke has come loose from shifting shaft

SOLUTION: Inspect yoke and inspect for damage. If free of damage, replace on shaft and tighten locking nuts.

7. POSSIBLE PROBLEM: Tong pops out of gear
SOLUTION: Ensure that detent ball & spring assembly has been correctly set.
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2.
3.
4

H. GENERAL COMMENTS
The following factors generally contribute to poor hydraulic operation and premature wear of equipment:
1.

Contaminated hydraulic fluid due to overuse, overheating, or inadequate fluid filtration.
Unsuitable hydraulic fluid, especially in extreme climatic conditions.
Defective packing or seals in components of the hydraulic system.

Poor or incomplete hydraulic system training. Users must be fully qualified to operate the equipment, and have com-
plete understanding of the hydraulic system.

If your hydraulic troubleshooting procedures involve flow and pressure tests at the power unit, McCoy Completions & Drilling
recommends construction of a test rig that can easily be connected to the main suction and discharge ports of the power unit.
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Geartrain Layout
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Geartrain Layout

KT20000 50K Tong

o A
-
S
L] N ™
= - =
Item Type Description Qty Part Number

A Part Staffa HMB080/S/S03/70 Hydraulic Motor 1 87-0210B
B Assembly Clutch Assembly (Pp. 5.14 - 5.15) 1
C Assembly Pinion Gear Assembly (Pp 5.12 - 5.13) 1
D Assembly Rotary Idler Assembly (With Turn Counter Encoder) (Pp. 5.8 - 5.9) 1
E Assembly Support Roller Assembly (Pp. 5.4 - 5.5) 14
F Assembly Door Pivot Roller Assembly (Pp. 5.4 - 5.5) 2
G Assembly Pinion Idler Assembly (Pp. 5.10-5.11) 2
H Assembly Rotary Idler Assembly (Pp 5.8 - 5.9) 1
J Part Rotary Gear 1 1037-D-46
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KT20000 50K Tong
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Support Roller KT20000 50K Tong
Item Type Description Qty Part Number

A Part 1/4” NF Grease Fitting 2 02-0097

B Part Support Roller Shaft 1 101-3939

C Part 1” Narrow Washer 2 09-5026

D Part Roller Bearing Spacer 2 101-3871

E Part Support Roller Bearing 2 02-0094

F Part Support Roller Spacer 1 1037-C-134

G Part Support Roller 1 1037-135

H Part 1" UNS Thin Nylock Nut 1 09-5627
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KT20000 50K Tong
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Door Pivot Roller KT20000 50K Tong
Item Type Description Qty Part Number

A Part 1/4” NF Grease Fitting 1 02-0097

B Part Support Roller Shaft 1 101-3940

C Part 1-1/8” Flatwasher 2 09-5041

D Part Roller Bearing Spacer 2 101-3871

E Part Support Roller Bearing 2 02-0094

F Part Support Roller Spacer 1 1037-C-134

G Part Support Roller 1 1037-135

H Part 1" UNS Thin Nylock Nut 1 09-5627
Technical Manual - Section Contents 57
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Rotary Idler Assembly
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Rotary Idler Assembly

KT20000 50K Tong

Item Type Description Qty Part Number
A Part 1-1/2” UNF LockNut 2 09-5740
B Part Rotary Idler Pad 2 1037-A-8
C Part 1/4” NC x 1” Hex Socket Head Cap Screw 3 09-2007
D Part Turn Counter Encoder 1 1482-59-01
E Part Turn Counter Encoder Spacer 1 101-1712
F Part Rotary Idler Gear 1 1037-D59
G Part Retainer Clip 2 02-0009
H Part Bearing Seal 2 02-0010
J Part Idler Spacer 2 1050-D5-121
K Part Grease Fitting 1 02-0005
L Part Rotary Idler Shaft 1 1050-D5-117
M Part Cylindrical Roller Bearing 1 02-0011
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KT20000 50K Tong Pinion Idler Assembly
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Pinion Idler Assembly

KT20000 50K Tong

Item Type Description Qty Part Number

A Part 1-1/2” UNF Nylock Nut 2 09-5740

B Part Pinion Idler Pad 2 1037-A-8

C Part Idler Spacer 2 1050-D5-121

D Part Pinion Idler Shaft 1 1050-D5-117
E Part Retainer Clip 2 02-0009

F Part Bearing Seal 2 02-0010

G Part Cylindrical Roller Bearing 1 02-0011

H Part Grease Fitting 1 02-0005

J Part Pinion Idler Gear 1 1037-D-1
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Pinion Assembly
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Pinion Assembly

KT20000 50K Tong

i
STl

Item Type Description Qty Part Number

A Part 1/8” NPT x 90° Grease Fitting 4 02-0093

B Part 5/8” NC x 1-1/4” Hex Bolts 8 09-1228

C Part 5/8” Lock Washers 8 09-5114

D Part Top Pinion Bearing Cap 1 1037-C-10

E Part Pinion Bearing 2 02-0106

F Part High Pinion Gear 1 1037-D-12

G Part Gear Key 4 1037-D-15A

H Part Pinion Gear 1 1037-D-15

J Part Low Pinion Gear 1 1037-D-32

K Part Bottom Pinion Bearing Cap 1 1037-C-33
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Clutch Assembly
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Clutch Assembly

KT20000 50K Tong

Item Type Description Qty Part Number
A Part High Clutch Gear 1 1037-D-41
B Part Top Clutch Bearing 2 02-0103
C Part Splined Clutch Shaft 1 1037-D-38
D Part Shifting Collar 1 1037-D-34
E Part 1/8” NPT Grease Fitting 3 02-0005
F Part 5/8” NC x 1-1/2” Hex Bolts 4 09-1230
G Part 5/8” Lock Washers 4 09-5114
H Part Clutch Bearing Cap 1 1037-C-17
J Part Bottom Clutch Bearing 1 02-0105
K Part Low Clutch Gear 1 1037-D-40
L Part Clutch Bearing 1 02-0104
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Shifter Assembly

KT20000 50K Tong

Item Type Description Qty Part Number
A Weldment Shifting Lever Weldment 1 1037-D-20B
B Part 7/16” UNC Thin Hex Nylock Nut 3
C Part Shifting Link 2 101-5116
D Part Shifting Shaft 1 1037-C-20A
E Weldment Top Shifter Bushing Weldment (Typically Welded To Top Plate) 1 101-1286
F Weldment Shifting Fork Weldment 1 1037-D-27
G Part 7/8” UNF Hex Jam Nut 2 09-1489
H Part Bottom Shifter Bushing 1 1037-C-21B
J Part 3/8”NC x 1” Hex Bolt 4 09-1170

Part 3/8” Lockwasher 4 09-5106
K Weldment Shifter Lug Weldment 1 101-5114
L Part 3/8” x 1-1/2” NC Shoulder Bolt 1 09-0151
M Part 3/4” UNC x 2-3/4” Hex Socket Head Cap Screw 1 09-2297

Part 3/4” Lockwasher 1 09-5118
N Part 3/8” x 1” NC Shoulder Bolt 2 09-1118
P Part Detent Ball 1 02-0018
Q Part Detent Spring 1 997-0-64
R Part 7/16” UNF x 1-1/2” Hex Bolt 1 09-1610
S Part 7/16” UNF Hex Jam Nut 1 09-5508
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Item Type Description Qty Part Number
A Part Shifter Pivot Lug Weldment (See Pp. 5.16 - 5.17) 1
B Part 3/4” NC x 2-1/2” Hex Bolt 5 09-1296
Part 3/4” Lockwasher 10 09-5118

C Part HMB080/5/503/70 Staffa Motor 1 87-0210B

D Assembly | Hydraulic Supports (See Pp. 5.20 - 5.21)

E Part 1-1/4” UNF Hex Nylock Net 8 09-5740

F Part Idler Pad 997-D20-125

G Part 3/8” NC x 2-1/2" Hex Bolt 16 09-1056

H Part 3/8” Lockwasher 66 09-5106

J Assembly | Safety Door Valve Assembly (See Pp. 7.32 - 7.33)

K Part Hanger Base Plate 4 101-4006

L Assembly | Brakeband Assembly (See Pp. 7.22 - 7.23)

M Part 3/8" NC x 1-1/2” Hex SHCS 12 09-2051

N Part 3/8” NC x 2” Hex Bolt 50 09-1054

P Assembly | Door Assembly (See Pp. 28 - 31) 1

Q Assembly | Door Cylinder 1037-A4-144

R Part 1/2” UNC x 1-1/2” Hex Bolt 4 09-1170

S Part 3/4” NC x 1-1/4” Hex SHCS (Motor Mount) 09-2288

T Part 3/4” Lockwasher (Motor & Motor Mount) 10 09-5118

U Part Upper Motor Spacer 1 1037-D-38S

v Part Lower Motor Spacer 1 101-3289

w Assembly | Torque Gauge Holder 1
Weldment | Torque Gauge Holder Weldment 1 101-0480
Weldment | Torque Gauge Mount Weldment 1 1500-09-03A

X Part Load Cell Tie-Off 2 02-0225

Y Part Motor Mount 1 1037-D-7

V4 Part Top Plate Weldment 1 1037-7BJ
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KT20000 50K Tong

Item Type Description Qty Part Number
A Part 1/2” UNC X 4-1/2” Hex Bolt 2 09-1184
B Part 1/2” Lockwasher 18 | 09-5110
C Part Valve Function Control Plate 1 1037-7-8
D Part 3/8” UNC x 1” Hex Bolt 14 | 09-1046
E Part 3/8” Lockwasher 2 09-5106
F Part 3/8” UNC Nylock Nut 12 | 09-5607
G Part Hydraulic Inlet Support Plate (Upper) 1 101-5121

Part Hydraulic Inlet Support Plate (Lower) 1 101-5122
H Part 3/8” Narrow Flatwasher 12 | 09-5124
J Part Hydraulic Inlet Support Plate 1 101-1946
K Weldment | Hydraulic Inlet Support Base 1 101-1943
L Part 3/8” NC x 3" Hex Bolt 16 | 09-1058
M Part Hanger Bracket Plate 4 101-4006
N Weldment | Hanger Weldment 4 101-3985
P Weldment | Valve Support Weldment 2 101-1442
Q Part Hydraulic Outlet Support Plate 1 101-1775
R Part Hydraulic Outlet Support Adjustment Plate 1 101-5123
S Part Dump Valve Support Weldment 1 101-4850
T Part 3/8” UNC x 1-1/4” Hex Bolt 2 09-1048
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KT20000 50K Tong

Item Type Description Qty Part Number
A Part Support Roller Shaft (Shown For Illustration Purposes Only) 4 101-3939
B Weldment Brakeband Lug Weldment (RH Top, LH Bottom) 2 101-1636
C Weldment Brakeband Weldment (Lined) 2 1037-D-63
D Weldment Brakeband Lug Weldment (LH Top, RH Bottom) 2 101-1637
E Part 3/8” NC Hex Nylock Nut 4 09-5607
F Part Brakeband Spring 4 9588K340
G Part 3/8” NC x 4-1/2” Hex Bolt 4 09-1064
H Part Brakeband Retainer 4 101-1631
J Part 3/8” Regular Carbon Steel Lockwasher 8 09-5106
K Part 3/8”NC x 1” Hex Bolt 8 09-1170
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KT20000 50K Tong

Item Type Description Qty Part Number

A Part 3/8”NC x 1” Hex Bolt 1 09-1170

B Part 3/8” Regular Carbon Steel Lockwasher 1 09-5106

C Part 3/8” Narrow Washer 1 09-5124

D Part Jaw Pivot Bolt 2 1050-C5-28

E Part 1/2” NC x 8” Hex Bolt 2 09-1198

F Part Top Cageplate 1 101-1580

G Part 7/8” UNF Thin Hex Jam Nut 50 09-1489

H Part 7/8” Regular Carbon Steel Lockwasher 50 09-5122

J Part Cam Follower 50 02-0107

K Assembly Jaw Die Kit (20” shown - See Pg. 2.11) 2

L Part Cageplate Spacer 3 1037-C-38

M Part Rotary Gear 1 1037-D-46

N Part Bottom Cageplate 1 1037-D-51

P Part Backing Pin Knob 1 02-0017

Q Part Backing Pin Retainer 1 1037-B-54-1

R Part Backing Pin 1 1037-C-39A

S Part Rear Cageplate Bolt 1 1037-36

T Part Cam Follower 10 02-0108

U Part 10-24 x 1-1/2” Hex SHCS 20 09-0236

v Part 7/16” UNF Thin Nylock Nut 10 09-5628

w Part Horizontal Cam Follower Guide 10 1037-A-49
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KT20000 50K Tong

Item Type Description Qty Part Number
A Part 3/4” NC x 2-1/2” Hex Bolt 4 09-1296
B Part 3/4” Regular Carbon Steel Lockwasher 10 09-5118
C Part Manifold Block 1 87-0209
D Part 3/8” UNC x 2-1/4” Hex Socket Head Cap Screw 6 02-0974
E Part HMB080/5/503/70 Staffa Motor 1 87-0210B
F Part 3/4” NC x 1-1/4” Hex SHCS 5 1050-C5-28
G Part Motor Mount 1 1037-D-7
H Weldment Shifter Pivot Lug Weldment (See Pp. 5.16 - 5.17) 1
J Part Upper Motor Spacer 1 1037-D-38S
K Part Thrust Washer 1 101-3289
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Hydraulic Assembly

F

G

H

Item Type Description Qty Part Number
A Assembly 1” Hydraulic Line (Supply) 1
Part 1” Dust Cup 1 02-9213
Part 1” Quick-Coupler Fitting 1 02-9214
Part 1"M-NPT/F-NPT 90d Fitting 1 02-9221
Part 1” NPT PIPE NIPPLE 1
Part 1”M-ORB/F-NPT 90d Fitting 1 02-9210
B Part DVA35-MA8 4-Way Valve Section, SAE Port 1 10-9014
Cc Part M-ORB/JIC Long 90d 1” Fitting 2 02-9210
D Part DVA35-SA8 Valve Section 1 10-9015

5.28
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KT20000 50K Tong

The hydraulic assembly on these pages are intended for use as a general assembly guide. For
an exact listing of the hydraulic components in your system please refer to the hydraulic sche-
matic, bill of materials, and hydraulic component identification guide in Section 2.

Item Type Description Qty Part Number
E Part Flow Control Valve (Lift Cylinder) 1 08-9062
F Part Outlet Section, DVA35-TR99 1 10-0086
G Part #20 Orb Plug With Machined #8 Orb Port Bushing 1 10-9068
H Part M-ORB/JIC 90 DEG 3/8” Fitting 1 02-9200
J Assembly 1-1/4” Hydraulic Line (Return) 1
Part 1-1/4” Dust Cup 1 02-9212
Part 1-1/4” Quick-Coupler Fitting 1 02-9215
Part 1 1/4” M-NPT/F-NPT 45d Fitting 1
Part 1-1/4” NPT PIPE NIPPLE 1
Part 1-1/4” M-ORB/F-NPT 90d Fitting 1 02-9202
K Part 1/2” NC x 6-1/2” Hex Bolt 4 09-1192
L Part 1” Orb Plug Fitting 1 02-9222
M Part Inlet Section, DVA35-A880 1 10-9016
N Part Hydraulic Relief Valve, DVA35-MRV-2 1 10-0062
P Assembly Hydraulic Valve Handle Assembly (Motor Section) 1 101-4593
Assembly Hydraulic Valve Handle Assembly (Lift Section) 1 101-4586
Part Hydraulic Valve Handle (Motor Section) 1 101-4592
Part Hydraulic Valve Handle (Lift Section) 1 101-4587
Part Hydraulic Valve Handle Links 1 01-0409-LINK
Part Hydraulic Valve Pin #1 2 01-0409-PIN1
Part Hydraulic Valve Pin #2 1 01-0409-PIN2
Part C-Clip 2 01-0409-CIRCLIP
Part Cotter Pin 2 01-0409-COTTER
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Item Type Description Qty Part Number
A Part 1/4” NF Grease Fitting (Support Roller) 2 02-0097
B Part Door Pivot Roller Shaft (Support Roller) 2 101-3940
C Part 1-1/8” Flatwasher 4 09-5041
D Part Door Cylinder Mounting Lug 2 101-0446
E Part Door Bushing 4 101-0110
F Part 1/2” UNC Hex Jam Nut 4 09-5810
G Part Unbrako Flat Point 1/2” x 1-1/2” Set Screw 4
H Assembly Door Cylinder Assembly 2 1037-A4-144
J Part 1/2” Lockwasher 4 09-5110
K Part 1/2” UNC x 1-1/4” Hex Bolt 4 09-2168
L Part 17 UNS Thin Nylock Nut (Support Roller) 4 09-9167
M Part 3/8” NC x 1-1/4” Hex Bolt 2 09-2048
N Part 3/8” Regular Carbon Steel Lockwasher 2 09-5106
P Part Door Latch Cam 2 1037-C-151
Q Part Door Latch Shaft 1 1037-C-200
R Weldment LH Door Weldment 1 101-1697
S Weldment RH Door Weldment 1 101-1703
T Weldment Latch Weldment 1 101-1570
U Part Door Latch Spring 2 997-16
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Item Type Description Qty Part Number
A Part 3/8” UNC x 3" Hex Bolt 4 09-2058
B Part 5/16” UNC x 3-1/4” Hex Bolt 2 09-2524
Cc Part 5/16” UNC x 2-1/4” Hex Bolt 2 09-2523
D Part 5/16” Lockwasher 6 09-5104
E Part Safety Door Valve 2 08-0121
F Part 3/8” UNC x 1” Hex Bolt 4 09-1170
G Part 3/8” Regular Carbon Steel Lockwasher 12 09-5106
H Weldment | Safety Door Cam Weldment 2 101-1705
J Part Valve Mount Base Plate 2 101-1707
K Part 5/16” NC x 2” Hex Bolt 2 09-1034
L Part Valve Mount Plate 2 101-1708
M Part Safety Door Valve Guard 2 101-0839
N Part 3/8” NC x 1-1/4” Hex Bolt 4 09-1048
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Item Type Description Qty Part Number
A Part Master Link 1 02-0517
B Part Hammer Lock Connector (4 per chain) 16 02-0607
C Part 25 Link Chain Set (Front) 2 101-0377
Part 23 Link Chain Set (Rear) 2 101-0376
D Part Turnbuckle 4 02-6506
E Part 4 Link Chain Set 4 101-0378
F Part Shackle Assembly 4 02-9063

ALL FASTENERS USED DURING REASSEMBLY OF LOAD-BEARING COMPONENTS (CHAIN
SLINGS, RIGID SLINGS, BACKUP LEGS) MUST BE TIGHTENED TO THE CORRECT TORQUE.
THREADED FASTENERS USED IN LOAD-BEARING DEVICES MUST BE SECURED WITH RED
LOCTITE™,

Technical Manual - Section Contents 5.35



KT20000 50K Tong

This page intentionally
left blank



MCCOY | Covrierons

MOVING GLOBAL ENERGY FORWARD

FARR

Torque Measurement

T Gaugs

KT20000 50K Tong

This is the typical load cell and torque gauge sold with this tong. Torque measurement systems in different ranges for
this torque arm up to the maximum rated torque are available - contact our sales office for more information.

Item Type Description Qty Part Number
Assembly | Load Cell / Torque Gauge Assembly 52” Torque Arm, 60000 Ft.-Lbs. Gauge Face 1

Part Tension Load Cell, 4.08 in® 1 10-0008T

Part Torque Gauge, 0 - 60,000 ft.-Ibs. 1 10-0023G

Part Tie-Off Shackle Assembly 2 101-0078

Part Hose Assembly 1 02-0069

Technical Manual - Section Contents

6.1




Jav4
AIVMIOL ADYINT TVAO19 ONIAOW

o | ADDIVV

Torque Measurement

A

Co,

KT20000 50K Tong

Technical Manual - Section Contents

6.2



MCCOY | Covrierons

MOVING GLOBAL ENERGY FORWARD

FARR

Torque Measurement
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Item Type Description Qty Part Number
Assembly | Tension Load Cell, 4.08 in® 1 10-0008T
A Part Load Cell End 1 LC99-003
B Part Flange Gasket 1 02-0073
C Part O-Ring 1 02-0350
D Part O-Ring 1 08-0596
E Part Load Cell Piston 1 LC99-101
F Part 3/8” NC x 3/8” Cup Point Hex Set Screw 2 09-2011
G Part 1/4” MNPT x 3/8” FNPT Street Elbow 1 08-0023
H Part Load Cell Body 1 LC99-104
J Part O-Ring 1 02-0800
K Part Wiper 1 08-1558
L Part Load Cell Rod 1 LC99-002
M Part Stat-O-Seal 1 02-0307
N Part 1/4” NC x 1/2” Cross Recessed Binding Head Machine Screw 1 09-0045A
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Torque Measurement

A. TROUBLESHOOTING

1. PROBLEM:
POSSIBLE SOLUTIONS:
2. PROBLEM:
POSSIBLE SOLUTIONS:
3. PROBLEM:
POSSIBLE SOLUTIONS:
4. PROBLEM:
POSSIBLE SOLUTIONS:

Under normal operating conditions, and with proper maintenance, the torque gauge and load cell system are designed to give
lasting trouble-free performance. Faulty indication on the gauge will very often define a fault within the gauge.

IF TROUBLESHOOTING REVEALS THAT THERE IS INSUFFICIENT FLUID IN THE SYSTEM,
BEFORE RECHARGING, CHECK THAT ALL SYSTEM COMPONENTS ARE FREE FROM DAMAGE.
THIS WILL ENSURE THAT FLUID LOSS WILL NOT CONTINUE AFTER RELOADING

No indication on gauge.

Obstruction in hose.

Loss of hydraulic fluid.

Gauge internal mechanism damaged.

Gauge indication too high.
Excessive hydraulic fluid.
Internal mechanism of gauge is damaged.

Gauge indication too low.

Insufficient hydraulic fluid.

Snub line not at right-angle to tong handle.
Gauge internal mechanism damaged.

Erratic or sluggish gauge indication.
Pointer rubbing glass or dial.
Insufficient hydraulic fluid.

Dirty gauge movement.

Improper pointer damper adjustment.
Gauge internal mechanism damaged.

6.4
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B. PERIODIC INSPECTION AND MAINTENANCE
1. Inspection

Tong Torque Systems are built to give years of trouble-free service with minimum maintenance. Periodic inspections of
the load cell, and hydraulic lines and fittings, are recommended in order to keep the system in top operating condition. A
thorough inspection should be made at each rig-up.

2. Fluid Recharge

Recharge hydraulic system with W15/16 fluid via the filling connection at the top of the indicating gauge. Recharging must
only be performed when there is no load on the load cell:

a. Connect hand pump to filling connection on gauge.

b.  Fill hand pump bowl with W15/16 hydraulic fluid and pump fluid into the system until the piston rod on the load cell
extends no more than 1/2” from the body.

c. Loosen vent screw on load cell body to permit trapped air to escape during loading.

MAINTAIN GREATER-THAN HALF FULL FLUID LEVEL IN THE HAND PUMP BOWL TO AVOID
PUMPING AIR INTO THE SYSTEM. DO NOT ALLOW THE LEVEL TO FALL BELOW ONE-HALF
FULL

d. Retighten load cell vent screw when the system has been adequately recharged
3. Repair And Calibration
Load cell and indicator gauge should be returned to authorized repair facility for any repairs or calibration required.
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0000 50K Tong

Staffa Fixed Displacement

Kawasakl Motors Corp., ULS.A,
Primcialon Machirery Diviason

Hydraulic Motor
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Hydraulic Components

1. GENERAL DESCRIPTION

The HMBOED fhoed displacement molor
i one of 12 Trame sipes in e
Kawasak “Staffa” mnge of high borgue,
s Epeed radial pisbon meodors wWhich
exbencs from 94 10 G800 cm®T {5.76 o
415 in'ir) capacity. The nagged, well-
proven design incorporaies hydmstatic
halancing echniques to achieye high
wffichency, combined with good bresikout
forgue and smoath v capabikty,

Various features and opBons are
arvailable including, on request.
ImUngings 1o match compebbor
inertaces.

Ther HMBOE] i capable of torque
outputs up o 5850 Nm (4350 16 ) and
apeads fa 300 ffmin with @ conlinioss
atitpud of up o 100 KN (134 ha).

The Kewasakl “Saifa™ range also
Includes Sl and conBnacasly variable
displacemeant molrs, plus makching
brakps and gearbooes to extend the
areailable torque mnge,

ummmmnmmmﬂ

SEMIZ

-503-

M=
i
L—_|

7.2

Technical Manual - Section Contents

MCCOY | Ovrierions

MOVING GLOBAL ENERGY FORWARD

FARR



MCCOY | Covrierons

MOVING GLOBAL ENERGY FORWARD

FARR
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3. MODEL CODE

Fesatures. showm in brackets | ) may De lefl Hank acomding i requirements.

Al oiher feahures maust be specified.

(F** FHM(*JBOBO-(H)* [V)-**{* *}3"{PL*")

oo mvee
Blank = Petroleum ol

Fi = Phoaphate esier (HFD Nuid)
F11 = Waber-based Muds (HRA.

HFE and HFC)

Ewooe. Tvee
Blank = Standard [FHUE")

M = To NCB UK specification

4ELMSET (“HNME™)

R = [ual mount {frent of rear)

Elsuarr Tere

Use “H predoc coce 85 noled 1o
spacity “holipw ™ shalts with through

bobe O 26,2 (1,03 dia).

Hallony shalts dre availtabile coly witt
fyper “SOM" min port connection.
i = Cylindrical sham with key
(H5® = Cylindrical, 14 splines fo

E5 3550

HiZ* = Cylindrical shaft to DN
B0 (WO x 3 x 22 x TH

(HHr" = Femake, 24 splines in
BS 3550

T* = Long tapered, keyed shaft
X' = Short tapered, keyed sha
'R mEhvnbms wetere safl s perlicaly
At gpeaty B e ot R by
TR SN S PN M AT

T o s

Elmain PORT CONNECTIONS
Mosels with 2V,” disirieuin vave .
F2s = SAE 17, 4-bofl (UNC) Nanges
FM2s = SAE 17, 4-boit {metric)

Nanges
Models with 3° deirizior vaive
503 = B-bolt (LBF) fang: (Staffa
ariginal vahe housing)
F3 = SAE 1'%", d-bolt (L)

Manges
FM3 = SAE 1", 4-bolt {mefic)

Nanges
Wiodeks with 47 dsiriuiy valves
Must ber specified when requiring
hillow shafts, type HF, HS, HE or HO
S04m = § bal [LINF) flange [Stafts
original withe housing]
& fives cawmorT ol Bragh o HRERD
L= P
& Rl bl S 200 P (25 LSS
aires! oo e g o) el
e oy Ferfroonce (hit”, page
B Dby A Sl hafl S e
inetailion dimosavs R 47 vabe

H 12cHo/ENCODER DRIVE
T = Giatla crigingl Boho dive
m = Sisftable for Hohner 3000
BEFIES BNCOUETS. (Encoder
10 e onchiened Sepoen bely)
Oenit if not regquired and when
specifying shafl fypes “H™"

DA oEsicn NUMBER, 3* SERIES
Subject 1 change. ntallation and
performance detalls remein
unaternd Tor design numbers 30 1o
20 Inclusive,

ElspeciaL FeaTuRes
FL™ = non=calalogued features,
&
SEinless dlea SN s
Al preaiive enooder and g dives
Allematve port connechons
Shal variants
Al emative reduced Capaliies
Specil mountings
Spectal pain

" ey assione ax e I el
ensiorny Desiy
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4. PERFORMANCE DATA

Performance data is valid for Stadin MBS0 malors fully nan in and operating
with petrcieum oil, See sepambe @ble for pressun and speed limits when using
fire=resistant fuids. Leadage values are o uld viscosity of 50 o568 (338 SU5),

RATING DEFINITIONS

& CONTINUOUS RATING

For continuous duty the mobor must be
operating within each of the masimum
values 100 speed, Pressure and [rwer.

MOTOR DATA
gﬂmwﬁlmﬂmhﬂ.mm & INTERMITTENT RATING
Operation within the intermifient power
303, F3. P, 504 Fe, e raling jup o the meximunm conlinuous
Giamatric disphcemen . ot e 1344 @3 1244 &2) speed) i permitied on a 15% duly
Auerage achsl rurning Nirthiar 194 1549 basis, lor pericds up B 5 minufes
orgue (ol i) (a1 (1.0} e .
M. confinucas « speed i 300 150
: ' o INTERMTTENT MAX. PRESSURIE
i, CONERLE « Oiript KW {hpy 100 (134} 103 Uip 40 2993 bar (4250 ps) Is allowable
Mk, CONSRLIoUS » pressare bair () 250 (3625 250 (3E25) on thir folliowing basis:
{ad Up bo SO riminz 15% duty for
“:"T”hm’::m bar wi :i[m 203 (4250 periods up & 5 minubes. maodmum,
* CApacHm alcls b spaciel B Cwer 50 £emiin: 2% duly o pefiods
® s T e up to 30 seconds maximum,
LIMITS FOR FIRE RESISTANT FLLIDS
Fluid bype Pressure, bar (pesl) Max. spesd
Continuous Irferenitient rmin
HFA, S5%5% ol-ir-whter 50 of limils
aision 103 (50m 138 (2000 Tor petroseum o
HFB. GOV, walir-in-oll
i) 138 (20000 172 (2500 As for pedrolim o
HFC., waler ghyool 103 (15000 138 (000§ mm":?“
HFD, phosphabe esir 250 (3E2F 203 (4250 As for petnolitum oil
DUTPUT TORGMIES
The torque curves indicale e Durigt power kA ol
maxdmum output iongue snd power n G B O s
of a fully nan-in mobor for @ range 4507 sm00 l—\-rH;I;__ -
of prissunes and speeds when Ll Ilji';mm
operating with Tero outiel pressure 4000 by v i 278 bae
on petroleum oil of 50 £51 (232 SUS) - 1iF=i“ #4000 psi
wtseoaity, High rebuim line phessines 0 - oo ﬁﬁhﬂ
will redute lorque Bor 2 given "L \ 3 "‘"‘l‘ e
pressure diflerentgal. 3050 4 e e T Ll - o WY b
. * '.,.‘ W V00 pedi
L - s | 172 tew
I RN
e LN -
S - ".,l s ] @000 pes
% ~
1550 - 200 1\ \‘_ﬁq‘-.‘ - "Illﬁ;mﬂm
e |m|;|r “Ih-_‘_' qﬁﬂﬁlﬂ
S0 o T=9-4
s~ Ui B ol continoes raling o o
awekipe, see “Raling tefindions” shaov T T T R I
Shaft spoed juimin)
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KT20000 50K Tong

BEARIMG LIFE
..
f.:"'
—1-
-
= == ol F* Y s
] | i .-:"'H.H. *
I | | l_-""P I
vl | |9 u] |
'-ﬂ-ﬂ-m 150 T D £ EI| 13 10 303 SO 4 3000 X
EON N Mo w0 Team = i i, I
o0 0 _\'12- I
w \ |
u:u. " . - l TN T g
W Sidedod -1 .
A = Distates fom moniing
ot i ol e 000~
P o= N poesae on = e ==
il 1 of e 2 1 s
H = Shoft spesd, £msn - 'l':;b_
13 0D =
[}
Thar nomograph alkewes the median & For mone precise We prediction, or
bearing e i be deferminsd for witere axial thrusts are incumed, a
enndbon ol: computer analysis can be provided by
1. Ko =ada koad and no ddal st Kerweasaki on receipl of maching duty
2. Side load and no axial Tnst oyie,
& T delerming 10 M prediotions per IS0 & SHAFT STRESS LBAIT
01 TTT iy W einn gaRe By 0.2 Th shaft stness il in the nomagraph
is bosid on the faSigue mting of shait
HMBOSD types "HIS™ and “HIP, Infrequent
leaading above these limils My be
le 1 {fodlow chain dofied
wm:m e a0 perrilied; consult Kawasak.
Syshem pressare ) b 20F bar (3000 psl)
Spand (N} o 300 vmin
Median bearing life d) 23 000 hrs
L0 besing rating = median x 02 ABD0 hrs
Example Z (follow chain dotied linej:
Side Inad (W) e A0 BN (9000 0
Load offsed (8] from mofor mounting face fi S0 mm (20 ink
System pressure §P) gl 207 bar (3000 ps)
Speed (N} Hi 25 eimin
Median Beafing life B 62 000 his
L10 bearing rating = median x 0.2 12 400 hre
5
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VOLUMETRIC EFFICIENCY
I
a0 = | & &
4
-
o -
R |
L[] "'IIJ t
1m0 |
|
| |
e i e nn,; 5 M0 i
+ H i@ EA AR bmin
L pS pa .h &-t__q;u-h_
b T e @ 0f a0 1'1-:_"t'5_;°:'¢
S cyreg wrnh- ulg e i
This nomograph encabikes i average inerta, drive elasticity, ete.), For Part D vae
volumetric efficiency, crankcase drain)  operation al speeds below 3 1/imin connection type
bealnge and “winch slip™/shaf creep consult Kawasaki.
speed 1o be estimated, F2 & P2 Degr = 1500
HIOH BACE PAESSURE Dpssi = 103
Exampile (Tollow chain dotted inef Whien both Inlet and oulliet ports are 503, 504 Drar = 10 000
Given: pressunized continuously, the lower Fa, FM3 ﬂpﬂ.m
1. Pressun 207 bar (300 psiy Pressung in ome por must ol excesd
2 Spead ; __Zrmim 0 bar (10040 psi. Consult Kavwasaki on The fionw rarle of oil Pesded for the
3. Viscosity 50 c51 (232 515 applications beyond this imit. Note that freabe-up gyatem can be estimabed from
high back pressures reduce the the crankcase leakage Boune (see
To obitain; ffiective borque oulpul of thi motor. Volumetric Efficiency graph above).
4, Volumetric efficiency 1% AMlowance should be made for other
5, Crivikcase hakage 14 Vmin  BOOST PRESSURE system losses and aiso for “toir wear
(115.0 infmien  When operating &3 & molor the odtiel and tear” during the Me of the motor.

6, Shal creap shaad 1.9 r'min
The shaf creep spesd occurs when the
koad attempls o rotale e mokor
agairsl cdosed ports &5 may ocow, for
examplke, in winch spplcabions,

5. CIRCUIT AND
APPLICATION NOTES

STARTING TORQUES

The starting lompues: shown on e
graph on page 4 ane average and
will vary with System paramiters.,

LOW SPEED OPERATION

detemined by koad conditions {lcad

pressune should eoul of exeed The

CIANKEASe pressune, Il pUMEing oo
8. cvarrunning Kesds) then 8 positive
pressune, P, is required at the molor
inket ports. Calculate “#° acoonding 1o
part conmection type being wsed, from:

Piban =1+ N -+ Char

Pipsh =145+ N + Cpsl
D
. iR

Whern:
le
G = crankcise pressune
D = s bl

purnp and other system companents,

COOLIMG FLOW
Operation within the conlinucus alings
does il resguire sy aodiional cooling.

For operating conditions above
“ontirmious”, up o the “inemmitient”
ralings. pidibonal cooling ol may be
required. This can be iniroduced
Frough the sparm crankiss drin hobe
of, in spicial cases, through the vabhe
spodl end cap. Consul Kawasaki about
siich applications.
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MOTOR CASING PRESSURE

With the standard shaflt seal fithed,
the molor casing prssure should not
eoceed 3.5 bar (50 psi). On instalations
with kong drain lines & refel vave IS
recomimended o prevent e

PrEsUNTzing the el

v

P, P goiniarg ety o ol Broes e fef
ercren! pifer B ok el or oudied preesse

Z High pressiry ShaT sk e avalable B
special crsher fov CEing (eESEaTE of
Gt 1 Do (D el
et 15 Bt (7 o

F Checs ey dimensies page 81 Ay
ITRLERLIM O dion BIEng dhdn

6. HYDRAULIC FLUIDS

Dependent on mobor (See Model Code
pﬁhﬂllﬂtﬁ.hhﬂ.iﬂh:ﬂﬁa:

- Attiwesr Fydraulic ois

- Proaphabe esiers (WD Nuids)

- Water ghyools (HFC flukds) &

= B0 waler-in-oil emulsions
HFE NMds) &

= BAEY gil-in-waler emulsions

[HFA fuids) o

& Wivitarynd prosars o Spd Dusts s fige 4

Wiscosity limits when using any Niuid
extepd ol -in-waler (595%) emulsions
ane:

M, off load 2000 St 02T SUS)

M, on load 150 51 (695 5US5)
Opfirmum 50 58 (X33 SUS)
Ml revm 25 651119 5U5)

FETROLEUM (ML RECOMMENDATIONS
The Tluid should Be a Qood hydraulc

grade, non-getergent petoleum ol it
should contain anti-oxidand, ank-foam

and demidsitying additives. It must

7. TEMPERATURE LIMITS

Ambient min, 3G (-22°F)
Ambient ma, + TP (158°F)

Wi, opseraling lemgserbare rangs

Patrolewm Waler-

ol ConiaEnng
Mine  -20°C-4°F +10°C (50°F)
M +80°C (175°F)  +504°C (1307F)

" Bx aivady opdimeem serpor B Doy Dol S
T bydvanie Epsfem comgenenls &5 (I50°F)
s T ETE T L T
R i -Covibiarg

8. FILTRATION

Fuil fowr filtradion (open circull], or full
boost fiow filtmtion (clesed circuil) fo
ansune sysiem cleanliness of 50
44061986 code 1814 or deaner,

9. NOISE LEVELS

The aithorne rotse lewel ks less than
BE,T dBiA) (AN (70 dB(A) WFRA)
thenughout the “continuous™ cperaling
vk,

Where nobe B 3 oitical kcher,
installafion resonances can be reduced
by isisting e moior by elastomernc
e from the structure and the
retum ling installation. Potential rebum
line resonances origirating fom liguid
borne nolse can be furtber attenuabed

by prowiding a return Bne hack pressun
of 2 10 5 bar (30 8o 7O pai).

10. POLAR MOMENT OF
INERTIA

Typical data: 0,06 kg m? (210 1 i),

11. MASS
Approw.. sl modets: 144 kg (317 1),

11. INSTALLATION DATA

GEMERAL

# Spigol

Thee muoor should be localed By the
micunting Spigot an i Nak, robust
surticd uSing comeclly siied Bolbs. The
diametral clearance Datween e mior
spigot and the mourting must not
axeeed 0,15 prm §0U006 i), 1T the
application Incurs shock ioading,
frequent reversing or high spead
running, than hsgh tensike bolts shoukd
bar s, including one fitled ball,

& Dolt lorgue
Thea recomemended iongue wrench
settings for the mounting bolts are:
ME20 bcits 407214 N (30010 b4 F
Wa® bofts__F3=14 Nm (20010 k4 f)

@ Shaf coupling

Wheen the molor is solidly coupled o a
shalt hining independent beadngs the
shalts must B alignéd b0 within

0,13 imim (0L0DE i) TR,

KT20000 50K Tong

CRANKCASE DRAIM

Matar iuds Rorizontal
+

The craricase deain must be taken
trom & posibon abone the hormntal
cenire ine of the molor.

fods veriical, shalft up

HAalfificral deain
gt 0" (ESPF
Shamadard drsn el
T - 16 UNF 0555 b 5 gl

Ain additoral G'a” (BSFF) drain
peort ks prosided when the *Y" (shaf
vertically upwands) designaion k5
given afler the shafl tpe kefter in
poesition B of e model code, This
addsonal drain should be
conmschad inlo the main mdolar
casing drain ling dovwrstream of

& (L35 bar (5 psil check wakee o
ersune lubricaSon of the uppr
bearing, see abowe disgram,

Fuds vertical, shalfl dosn

Lise any demin position. The drain
ling shoukd be run s the level
of the uppermost bearing: il thee 5
risk of siphoning then & sphon
broaker should be fitted,

START-UP
Fill the: crankcase with system fuid,
Where praciical, a shorl period (30
rrinAes) of “runing-in” should be
camiesd oul,
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13. INSTALLATION DIMENSIONS IN MM [INCHES)

FRONT-MDUNTING MODELS

HMBRAD MOTORS WITH TYPE “F3°~FW3° (1'«" SAE) PORT CONNEGTION and angle @_E
Sew separate dravwing for dual-mount model, promosn

Sew additional views for shafl fypes and for ypes “503° and “S04" port conniction,

S draradng af dual-mount model for detals of hpes “F2° and “FW2" porl conneclion.

510 ey T
i [ ]
R
L] - | (L.
3 dome b =71 - Y
e = - Py 1T T T
P W) rurd el vk ’
el more e 67 S
B bl e Labiler
eicar or e o F
| 0 AT
i
in
f d5an | R
I Nog =t ; o1&
ﬁ I o - _J: : § (712
{8 | ol i 0 M
: ->I" Tl 3 = T BT [T =T 1
fd 0 : : - W2 !
. ML A EAE oo + ‘. e h =
) - RO L. [
f
s | H‘-\I Flim v lods: k' sl (P
i rofater thowa IEw
— Firvame gospr Resvr - o clwrtione bor me
T [t opple rolaton i
2 e ) 00 FOLTH e i gy o
wus-mpaced . shows on sy phrzn] §iof ciuina
AT 00 (12T et il = B0 (ELE - - e "k g
gt b @ 30 {15 ol w i, P 61w 11
Foarl R bl by
L e e o
-ﬂl'
i - 1 - T . T 1 e Pl W] Sl L as L1 - T
L] ] N2 TS T 08 Rl Breid depl Gt ) w [HE] 00

FARR
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UMAL-MOUNT MODELS

HMAE ) MOTORS WITH TYPE “F2"/“FM2" (1* SAE) PORT CONNECTIN

See pdditonal views for shall types and for types “503° and “504° pori conneclion.
Sae drawing of front-mount mode! for datalls of types “F37 and “FM3" port connaction,

3 romse-rrooare! ol B 100
0TS o R0 ) 25 e,
s i P 30T . il 1 CED - ~ o o, e Rl

A1 S . Pl ek 3 drm porks Na”- 16 LN 70 i bl EnanL B I

== ¥ REn
r...-"" 0.0 8 ) il B0 AT
P peed e et ] B Bl
2
iz 2
E 3
El
£
8 ol @ 300 0. 7% ol
3 125 e, S P e ok M Gl
-:l—u-.ml-n:r-.:u.. B U LB i el Frert nu) e, v
ol ko 0 012 din g T Sl By "X applicabls
1 kil P O e Y

FARR

Pl Barge bofl Exgpangs:
Bkutid
e Tapping sire

Fi By el L v 270 LB e
Flsk2 Wi 8w 520 FLET) denp 0,05 (1) [
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3" WALVE HOUSING WITH 6-BOLT FLANGE, =503° IN
MODEL conE Posmon [

L2,

L}
Lcmrding
= Fiza e ko aiafl -

* sl SR N T

.t “pﬁtm!

et of thall =dipken
ETLPTRET
108 AT B

B il ’ Imam—ihﬁtm
CET X Y T
VB0 FRED dowg: "-...-.r.E' RCT F
Mom - LT

o 2P i el e e T2 1 R B T D PAT
T g

4" WALVE HOUSING WITH 6-BOLT FLANGE, =504 IN
MODEL conE PoSITION [

(R R L T —— -
WO | smparm

HojLrE ==, 5 e P2 URE-TR B 1B
=

..nﬂ“'.ll I:@ HMh
P

7 ot 320 (135 i~ e TR0 LETY

ETT T

SHAFT TYPES “P" AND “HP", MODEL cODE Posimon [E]
Cylrwdrical shalt with key

Wy ool BT/ VLT 15 0 O PO

e B0 L AT 7 R

b i b

i typ =P "D UMF -2 x D20

171280
i iy it 75 ol wrvad choph

Euil by "HIF 0 52 (0 00 e
Fuie Fmasgh mwdor

SHAFT TYPES “5" AND “H5", MODEL CODE FosmoN [E1
Cylindrical shafl with 14 splinés fo BS 3550-1663

SHAFT TYPES “Z* AND “HZ", MODEL coDE Posmon [E
Cyfindrical shafl with splines 1 DIN 5480

Rl Ty WL
|
L FR T ]

Pk Fwvasgf wakor

it types. 5 e "1
"0 N W B0
{175l B et

(EIE SRR
[T

e s

Ft il P =5 el W
o B VAR i AR G BT e 5
Flad Fiol siede B charis 1

Frosiaie whjs r

Hiamise ol kel 14

Py [y F

Whoer Aoeresler B SAVEE A0S (T T AT
Forers Juwvaried BABAD oF T

i e foll Bl B35 F HEELT EIL
Fin el 8,128 LA

Drasmeey’ e (i FiSELT Sl (A EaT AT

o sl Py =1 il HE®
D felf, W7D 20 2Fa T

0
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SHAFT TYPES “0" AND “HO", MODEL CODE POSITION [E] | SHAFT TYPE =T=, MODEL CODE PosiTION [E]
Fiemali shaf with 24 splines to B5 2550 Lorg Bper, with key

Mobe: The “07 and "HO™ shafts will fransmit the mademuom

foeque given on page 4. However, cusiomers should ensure it

! e own mating shaft wil transmil e Torque requined | 01 1R BT RE ralas

in iheir applcalion. ) e
I' BOAT = |s fnmm

L (AR AT

| 107V RG
LEFEIES ]

100 BT - -

- e R GE:]
= L . mamE | | gamns
= iF. o - A A

[
E

i

£
Lhius oy B

|| b 18D S -
i I
Sl
S T F
ey | Pl Eaper o clusTmeted
Pl oo Ilr" PRATY O OFFRD B0 p e
- ANAEN  gamy P 101 e
l T PRI i
A 'y i
ﬂ | ;:L SHAFT TYPE “X", MODEL coDE PosmoN [E
C1F) Spigl
g MLERT) G2 100 i [ =i ] LE ] a1 bl e
¥ ;% [T l i TS oy U412 0 LTS 1 3001580 kg b
11400 2t L LT
L bl o ochlt rw] poal -ypened oo W00
0a I"'— 1.1 ], Mgt 1 TR0 L
] Byl deplia
T | ey
\ ¥
-
]
N ) R A )
S duk Facw B Parearvacn 11 [~
T T T R —
Pl pol ke WL, i [r— 0 P 1O e
ar e e i TOLCRRRRTL (T o
Hurrter of b= H
Pk 1204
E-_l m.lllllm'lmﬁ-ﬂ
Samrertn FETIIRTET TR R T
P ot A 014y Faen T e
P et b eSO RN . B . LI A A 20
Disrracher Basfyrom par 4S00E45,550 |0 i oo [ i - 1794 (5 0
B ety o opaae e el ke e r———
- Fra sy lm e
D, i - HLRARA N AT A
[ * D1

1
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Inlets (2500 psi)

End Inlet
Code End Porl Top Port
DAVAZS- A 1" NPT 1" NFT

DVASE-ABED | SAE-16 SAE-16

DVAZG-AGED | SAE-20 GAE-16

. PORTED . Nobe: For inbets with
DVAIS-ADDD HON-PO HOLISING renoid ascson plot

MOTE: Inkets ar machingd for 3 main B or B Sipgdy m . Sl
%:;r and are lurmished with plasic cosunes Echaermtic shoar with main PV EWGE3S kil section E1
Sechion G, Page 32 lor inkot port plugs

outlets Tank Return
Tank Return Type
Code End Port Top Port -
DVA3S-TRS5 | 11/4° NPT 11/4" NPT Open Center
DVA3S-TRI3 SAE-20 SAE-20
DVA3S-TROO MNON-PORTED HOUSING
|, Parallel
Pas=age
MOTE: See Section G, Page 32 fer Por Plugs

- MAS
M Double- Acling Saction
m'ay.ﬁ | 1, Figal in Meutral
18 | e ek i
1, Ly |
—
T P Fassge |

Adjustable Relief Valve Cartridges

For Inlets and Mid-section Inlets

Hocs Description

DVAZS-MAY-1  Main B pressure range BO0-2000 psi. Factory set @ 1500 ps: @ S0 gpm
DVAIS-MRV-2  Main RV pressung rangs 2001-2500 pei. Faclory sel @2500 psi @ 50 gprm.
DVAIS-MAVE  Main reliel vakee plug
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Hydraulic Components
Lo-Boy Work Sections -- Parallel Circuits

i, | o | o, | s ™ o

o moan | hea | v | o | B e | A | Coue | o | ovema | we
DVAIE-DAO R
DVAIS-DAM
DVA35-DAS
DVA3S-SAD
DAVAIS-5A4
DVAIS-GA8
DVAIS4IAD
DVAIS MAY
ovassmas | b ] g s IR
DVAIS-DKB-12Y  » SAE-16 12vbe
DVASS-DKB24] o SAE-16 24 VD0
DVALS-DX4 . 1" NPT .
DVAZS-DXB . SAE-18 -
DVAZS-0W . 1" NPT [
DVA35-DVE : SAE-18 .
DVA3S-MX . 1" NPT .
DVAT5-MXB . GAE-18 .
DVA35.DB4 . 1" NPT .
DVA35-DR8 . SAE-18 .
OVA35-5B4 . 1"NPT .

&
< :

Moy, See Seciion G, Fage 33 for section seal kits.

Codes autside of tha shaded area may requira increased lead ime.

Most codes outside the shaded area can be made rom codes ingide the area and kits on page 33.
Solencids are hanished with spade connacion

Machining instructions lor standard housings are ingludad in sclenald kit

MCCOY | CovriErons
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Brief Circuit Descriptions

Saeries Circuit
Avallable i DVAZD sections anly,

If & machine's work cycle requires simil-
taneous as well as sepasle operation of
individual hydraulic work functions, a se-
s carcull s rghd tor the g,

Ag with the other circuils, the ol flows
throwgh the open centor when all spooka
are innautral There is no paraliel passage
In standard sevies sections becauss thay
laad dirsctly from thi open center pas-
sage. I mara than one epool is oparated.
pump Hlow goes firet 1o the section closest
1o the inlet. Raturn flow fram the fest
section is led back inlethe open center for
usn by downsiream sections.

Downatream saclions can bo sades,
paralial or 1@En0em and will apecale in
sanes with the upstream section.

In series circuits, operaling prassans is
cumulabve. Theraloss, tha sem of the
prassuras in the cirouils can nol exceed
ther cireuit or main relief valve setling.

Parallel Circuits

Parallel circuits are the most common on
mobile egupment besause more than
one funclion can be operated simulia-
rabiialy and ot random. | two oF mora
functlons are fully operated al tho same
tima, the one with the lightest load will
asser priority because tha fluid will take
the path of least resisiance, Howevar, the
oparaler can divide the flow betwen
functione by mastaring he spools

Mevemant of the spacl meters or shuts off
tha flow of ol thru the open cenber pas-
sage and pressurizes the parale pasg-
aage, Od s then avnilable, atihe operators
ascrmhion, 1o all wak pore connociod 1o

The paraliol passage,

Tandem Circuits
(Mot available in the program)

Tandem circuits are sometimes called”
priomly of standard circuits by other
mianufaciurers. Tandam sections leed
fram tha opan contar passage like soros
secbons bul the rabem Mow i dimcied bo
thaz tank retunn passage and s nol avail-
able downsineam

a tandem seclion Is followsd by & eeries
ar landem seclion. oparmiing the tandem
sactionnaaras! the inlel will assert priority
and downsiream sections willnot funchon.

Typical Work Section Schematics

"""" T Tank Return "_"_'I‘_'"_"J'_"_"T_"'—"_—'I"_"'"'"_]
H H ' H | i
| ety ey Hes ey | |
.I :|| e 1 I M ' j ' I '

G [ | 1l |-I'nrtlll Lo l-.l!'-mqI 1 "v:B! ¥ I-Fnl'tB! s J-Pﬂ".!' Tank Returm
i‘-ﬂ--4 "Fﬂﬂ.l!' 4 H port A -|"—Pmui - i 4 HPort A | i d
B :J’_" H :[*L— h R T :
ol |l|aT {|aT lel ol |
A | | | A A

_____ B O e A S DS T DR OVER: (SRS,

Stndnrd D.A, Cylindar B.A. Cylindar D.A. Motor 8.A, Cylindor D.A, Cylinder Sandard

Inbet Serles Parallel Parallal Parallal Tandam Tank Redurn

Cutlet

7.14
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KT20000 50K Tong

VA™/NG™ Valve Service Instructions

INTRODUCTION

This manual has been prepared 1o assist you in the

roper maintenance of the WVAZOT™™MNATI™ and
VGAO™VGIS™YGRO™ dircctional control
valves. Before any work is done, we suggest that
wou read the assembly and disassembly
instructions completely.

The first rule of good maintenance is cleanliness,
whech includes a clean environment. MAKE
SURE YOU DISASSEMBLE AND ASSEMBLE
YOUR HYDRAULIC EQUIPMENT IN A
CLEAN AREA. Dint is the naural enemy of any
hydraulic system.

GENERAL INFORMATION
The VA and VG model valves are updated

versions of our proven A20™ and A35™ units,

The VO models are cast from compacted graphine,

a bigh strength ron alloy, which allows the valve
tor kg rated to 3500 psi. YA models are cast from
gray wrom and are rted at 2500 psi. These open=
center, directional-control valves are available in
parallel, tandem, and series circuitry. As needed,
the sectional, stack-type construction provides
Mexibility for the addition of subtraction of work
sections 10 an existing valve bank. This design
also permits the combination of parallel, tandem,
and series circuitry in a single bank. The internal
conng of cach valve section determines s
circuitry and the number of gasket seals required.

All sections with optional features, such as pont
reliel valves, crossover relief valves, and anti-
cavitation checks, are dimensionally larger when
measured from the top of the pont (o the bottom of
the housing. These are referred to as “hi-boy™
sections, Those without work-pon oplions can use
the low-profile castings, which are called “lo-
bay™ sections.

REPLACEMENT PARTS

The illustrations and instructions in this
manual apply only to the VAVG series
assemblies, subassemblies, and components.
All valve components, excepl for spools and
housings, are available as replacement parts or
subassemblics. Spools are hone-fitled to their
individal housings, 0 damage 1o either of
these components means the entire section
must be replaced.

We recommend that you use only genuine
VANG series replacement parts in vour
service program. Manufactured to the same
exacting tolerances and quality controls as the
onginal equipment, genuine Y ANG
replacement pans may help prevent
premature, component failure and costly
downtime. Service parts and assemblics are
available through your original equipment
dealer or any authonzed distnbutor.

MAINTENANCE

Valves are often used in hazardous
environments. Inspect them frequently For
daomage de b IMProPer Wee, COMmOsion o
normal wear, 11 needed. repairs should be
made immediately.

Always refer to the machine manual for the
proper procedore to remove the valve from
the machine.

Remove the valve bank from the equipment,
disconnecting all hoses, fittings, control
handles and linkage connectors that might be
artached to the valve. Plag all ports and
thoroughly clean the extenior of the valve
bank. then the port plugs can be removed.
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Exploded View of Work Section

a8

“Parallsl Saaling Face includes inlets and mid-inles
**Mat required in Float-in-neutral Sactions.

10
n—"
Parts List For Work Section
Iterm Description Qiy. VANGIO Part No. VANGIS Part Mo, WEED Part Na.
Parallgl Section Seals® See Figure 1
1. Squars Seals a A01-28081-208 3912881000 391- 2881433
& Square Seal 1 301-2B81-200 301-2881-403 391.2881-670
Serios Section Seals
1. Square Soals 2 391-2681-206 F-ZE-300 e
3 Square Seal i 3091-2881 62T TO1-ZBAT-B2B 0 ireeen
Parallel and Series Section Component Parts. See Figure 1
a. Back Cap Screws 2 381-1433-030 39 -1433-0009 {4) 391-1402-0638
44, Lock washirs B im0 gl 391-3783-039
8 Back Cap i 341-6000-100 425000100 341058509
& Retainer Plales 3 F01-2183-001 3912 183-005 3912183157
T Back up Rings b F91-2681-378 391-2681-4.55 391-2681-285
& Spocd Soals i - 1585-014 391-2887-212 391-2881-096
g Retaner Plate Sorows 2 F51-1433-015 A91-14233-002 (4 311402015
. Chack Vabke Cap i 351058104 301-0581-D44 301-.0585.099
Or Valve Cap (F.LM} 1 391-2281-015 301-2H1-015 000 e
11 0 Ring Seal = 1 351-2881-204 I51-2881-204 301-2681-246
12 Check Spring ** 1 381-3581-T13 301-3581-T13 391-3581-778
13 Check Vale Poppet ** 1 0124 B1-055 381 -2481-068 399-Z3833-091
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KT20000 50K Tong

Spring Centered and Detent Spool Operators. See Figure 2

14 Stripper Bolt 1 391-1432-022  391-1432-021 391-1402-452
15.Centering Spring 1 391-3581-608  391-3581-633 391-3581-330
16.Spring Guides 2 391-1642-045  391-1642-013 391-1642-161
17 .Detent Sleave 1 391-3283-015 301-3283-008 391-3384-310
18.Detent Balls 2 391-0282-010  391-0282-008  391-0282-011
19.Detent Spring 1 391-3581-130  391-3581-015  391-3581-316
20.Detent Poppet Retainer 1 391-2583-008 391-2583-006 391-3384-311
21.Detent Spacer 1 391-3782-208
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Reference exploded view and parts list on
page 2 and 3 for work section detail,

Step 1 - Valve Bank

This step ks the maost critical i the disassembly
procedurne. 11 should be [olkowed closely 10 ensure tha
the valve bank s properly reassembled afier repairs
have been made

With & walerprood, quick-drving marker, mark sach
casting wilh a sequeniial pumsher. Stan by masking the
inlet casting with the #1 and finesh by marking the outlet
with 1 highes pumber

Mext, mark the port boss closest 10 the back cap on each
waork setion with a =B ( for hack cap end)

Then, mark the port hoss closest 15 the spood ¢levis on
cach work section with a “C™ {for clevis end)

Fmnally, if relief valves are removed from the valve bank
they must be murked wilh ihe comesponding number of
the casting and poet location (B or C) from which they
were removed, Inlei and mad-mlet relsel valves are

marked with a casting nsmber anly

Step 2 - Tie Bolts

Remsove the four, tie holis ikat hold ke hank together
and separabe the sections

SOTE: WA valve tie balts thread into the outlet
cantimg. ¥ (; valve tic bolis pass throwgh the ontire
hank, requiring washers and hex nuts 1o be astencd
@l bath enidds of thie bali.

Step 3 - Section Seals

The inlet, mad-inlet and each parallel work sechon have
{er, section seals, (Fig. |, nens | & 2} on the
downsream, matmg face. Senes work sections and the
VAN sphit flow mad inlets kave thioe sectvon scals
on the downstream mating face, (Fig 1, items | & 1)
These section seals should be removed and discarded.

REMINDER: ALL WORK MUST BE
PERFORMED IN A CLEAN AREA.

Valve Disassembly Instructions

7.18
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Valve Disassembly Instructions

Step 4 - Valve Back Cap

Ulzimg a large, Phalkipa-bead screwdriver, remove the
e, cap screws (Fig. 1, item 4) which fasten the back
cap o the work section, Lightly wp the end of the
serewdnver handle with o hammser i break adhesive
Remave the back cap (Fig. 1, item 5)

Step 5 - Control Spool and Seals

{Grasp the spring end of the gpood with a chean, limi-free
cloth and pull the spoel out of the hoosing using a
twistiogg meotson. Geemerally, the rear, retxiner plate (Fig
1, iveen & b hack-up amg (Fig 1, #em T) and spool seal
{Fig. 1, nem 8) will come o winh the spoaod

CAUTION: For detented spool models, be
carsful not 1o remave the detent poppet aleeve
(Fig. 2. itermn 17) unbess it is to be serviced.

Using & large, Phillps-head serewdnver, remanve the
ftwo, relainer-plate scrows {Fig. 1. iem %) fromm the spoil
chevis end of the work section. Lightly tap the end of the
screwdnver handle with & hammer to break the
mlbesive, Hemsove the two, retxiner plates (Fig. 1, nem
) the back-up mng (kg 1. iem Ty and the wpn | sgal
{Fig. 1, mem B). Tag ar mark with the appropnate. work
section klentification number. {See Step 1.) Spoad seals
{Fig. 1, item &) and back-up rings (Fig. |, nem 7) should
e dinpanded

Step 6 - Transition Check

The brassabion chock 15 [acated in the balloim cender of
the work wection housing. Carefully clamp the work
section im a vise with ports down. Do pot clamp on the
ruchimed surface, Remove the check-valve cap (Fig. 1,
iseen 10 amd ins O-mang sead (Fag. 1, ivem 11). Descard
e seal. Bemove the check sprng (Fag. 1, uem 1) and
e check-valve poppd (Fg. |, e 13)

NOTE: Cwly cylinder work sections {ports Blocked
im peatral) have & fransition check. Modor sectioms
have only a cap plug.
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Valve Disassembly Instructions

Spool Disassembly
Spring Centered Spool

The spring assembly should not be removed Trom the
spoa] wnless these pans need to be replaced. Once the
spoal i free of the work sectzon housing, 1l miast be
handbed carefially to avoid damage. Place the spool
vertically i a soft-jawed vise, elamping on the fla,
sponl clevis, and remaove the stripper h|‘.'||I:lF!H_ |, miem
14} with & wrench.

Lighily tap the stripper boh with a hammer and & punch
1o beelp break the adhesive. Canpous application of heat
may be required o free the sinpper boli, since an
araerotne thresd adhesne was used duning i1 assembly.

CAUTION: Too much heat may distort the
spoal.

As the stripper-boll threads disengage, the spring (Fig.
X, item 1 5) and sprimg guides (Fig. 2. item 16) wall
felease abmaptly rom the spood.

Detent Spool

The detent assembly should not be removed From the
spoo] unless (hese parts need to be replaced. Wrap the
detent sleeve (Fig. 2, mem 1 Thwith a chean, bint-free
choth. Grip ihe cloth-covered sleeve and pull firmdy. As
the shawie mavas backwards, the detent halli H"lg. b
nem 18} and the detent sprung (Fag. 2. gem 1%) wall
release abnaptly. The cloth should caphure these pans
and prevent their bods.

Mexn, clamp the spool in & soll-jawed vise and nemenve
the detent popped retamer (Fig. 2, item 2. Place an
usdersized bar through the detent ball bore 1o serve a3 a
wrenche Lightly tap the delend poppet retainer with a
hammer asdd a pusch 1o help break the adhesive
Cautsous application of heal may be requened agam,
sange &n anagrohic adhesive was also used m the deteni
retanet assembly.

CAUTION: Too much heat may distort the spooll
CLEANING, INSPECTION, AND REPAIR

I. Imspect tbe spool bare, transition check seat and spood from 3. Wash all parts thosoughly i a cleaning solvest and
etk secton for deep seraiches, gouges of excessive wear, I blow dry before beginning reassembly. Pay special

any of these conditions exis, replace the section. Munor, atrewtion to the nember asd letters masked on the pans
srface damage on the controd spoo] and check poppet can be i Step 1. IFany marks ane removed during cleanmg. re-
carefully polished away with a very fine, croous choth mark immediaiely,

2. Examine the machined serfooes of ike valve housing for 4. Clean adhesive from threads of spood, sinipper bols,
necks and bumrs that could cause leakage Between seclions. housing. cap screws and hex nast with Loctile™ Chisel
Lighily sione these surfaces io remove any rough spots Gasket Remover.

CAUTION: A shallow-milled relief area axtends across
the O-ring face of the valve housing. This shouwld not
b stoned or ground o]
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Valve Assembly Instructions

Preparation of Parts

Spray the threads of the new stripper bolt (Fig. 2, item 14)

tapped-threaded gpood end, all screws and screw holes on
bath enads af the howsing wath LOCCAUTE Primer Grade
NF™ and ket dry.

Spring Center Spool Assembly

CAUTION: Failure to follow the
recommended assembly instructions
can result in poor perfformance or
product malfunction. Product should
be thoroughly tested to ensure proper
operation before the valve is placed
back into service.

Step 1 - Spool Assembly-Spring
Centered

Clasnp the (L, elevis end of the comtrol spal i a sofl
jawed vise. Apply Parker Super-DkLube™ po the spool
wea] |!-'|'_ |, viem § ) and slide it onto the end of the
spoal away from the cbevie Slide on the back-up ring
{Fig. 1. ibem T) amd retamer plase (Frg. 1. ibem G
Pesition these items onto the spool, 3o that they do nol
interiere with the spool operabor mechandsm dusing
axsembly. Do not allow the C-ring 1o Somse on comae
with tke sharp edge of the spood notches.

Step 2 - Attach Spring Guides and
Spring

Apply 2 = 1 drops of Loctite 262™ or equivalent
anacrobic sdhesive mear the middle of the female
threads in the spool. Assenshle the spring guides (Fig. 2,
fem 16} centening spomng (Fig. 2. e 15 ) and stripper
bealt { Fig. X, ivem 04, ponio the spool (Reverse of Step T
Torqus the stripper boli to |75 =, [bs, 48 in |bs,

CAUTHS: Care must be taken o ensure that the
spring relalier s nod pinched under the shoulder
bolt during assembly. This can resull in barrs that
may cawse speol binding. Check for binding by
compressing ihe spring and guides or by rofating
it spring guids neares! the hossing.

CAUTHON: Follow the sdhesive manaiactarer's

instructions for proper cleaning and curing, Failure

o chean and prepare parts properly may resalt in
assembly (xilure!

Lightly cvat the cerering spring with hgh- iempstature
grease o prevent rustimg.  Set the spood assembly assde
anid bel i cure for a mumimum of | howr. Afler cunng,
lest (b siripper bolt 1o make ceriain it can withstand | 25
in ks, of brealaway tongue,
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Valve Assembly Instructions

Detent Spool Assembly

Step 1 - Spool Assembly-Detent

Apply Parker Supor-Uklube™ o the sposol seal (Fig. 1.
item ) and slide it onio the spool. Slide tbe hack-up
risg (Fig. 1. nem 7) and one. fetainer plate (Fig. | fem
fi) onto the sponl.  Position these itema onio the spool,
s0 b they do not interiere wiih the spool opersior
mechanizm during assembly. Do not allow the O-nng o
cofne im contast with the sharp edge of the spool
moiches. Apply I - 3 deops of Logtitg 262™ or an
equivalent, anaerobic adhesive near the muddle of the
female threads in the sponl

CAUTION: Follow ihe sdhesive manufaciarer s
imstrsctions for proper cleaning and coring.
Failure te clean snd prepare parts properly may
redull in assembly failure.

Step 2 - Spool Assembly-Detent

Tharcad the detent ball retainer (Fig. 2. nem 200 inso the
spoodl end. Torgue the detent ball retxiner to 175 m. The
=i<d i Iba.. This can be socomplished by using o
crows-fool socket on the Nats of the clevis, amd bolding
the spool by imserting a round, steel rod or screwdnver
through the hobe in the ball retainer

Step 3 - Detent Balls and Spring

Mext, lightly com the detent balls (Fig. 2, item 15) detem
spring (Frg. 2. atemn |9 and entire masde duamaeter of the
detent sheeve (Fig. 2. item 17) wiath high-lemperature
preasg

Inzert the detent sprimg imo the through bole m the
deient ball redniner. Place the steed balls on the ends ol
the gpring. Compress the balls snd speing. then slsp on
the dedent sleeve. (Node: The detend sleeve 15 nod
svenmetrical; one end of the sheeve has o lead-in
charmiler. TEis chamier maisl Eide the gl cleves whien
sxsembled § Move the detent sleeve io the newtral or
middle position 10 prevent the suhassembly from
sfparating dumng subsoquent shops.
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Valve Assembly Instructions

Step 1 - Spool Subassembly

Apply 2 = 3 drops of Locgite 262™ or eguivalent (o the
fillister screw holes on both ends of the housing

Apply a light coatng of chean, hydraulic oil 1o the valve
spool. Carefully imsert the spool azsembly into the
hisasing. Lse caution 1o aveld cassing busrs. Be cancful
mit 1o pench, roll or demage the seals. Make sure thai
the spool and housing are 1o the proper onentabion {see
Seep 1, page 6 disassenshlv)

Step 2 - Spool Seal and Back up

Apply Parker Super-0-Lubse™ o the spool seal (Fig. 1,
iem &) and slide it onko the spool. Side on the back-up
rimg (Fig. 1, item 7}, Push both ems into the cosnter-
baisre until 1hey battom ot

Assemble the vwo, fromt, retainer plates (Fig. |, item é)
using the two short, fillister sorews (Fig. 1, vem %)
Check retaaner plates for proper alignmeni. Tighten o a
fimal torque of 34 in. ibs. +/- 3 in. |bs

Step 3 - Back cap

[nstall the back cap wimng the two, long. filliser senews
{Fig. 1, wem 4). Tighten to a final torguee of 34 i, Ibs
=2 in Ibs

Cantion: Evoesive torguee will damage the
back cap cars?
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Valve Assembly Instructions

Step 4 - Install Transition Check

Inspect transiton check components for cleanliness
Install check poppet (Fig. 1. itens | 3) isto the trensition
check cavity. Align the check spring (Fig. 1. item 12)
sipaade b0 the poppet, then carefally place the check cap
{Fig. 1, item 11} over the poppet and spring. Tuming by
hand, engage several threads. Tighten to a final sorgue
of 75 Bt Tha. +/=4fi, Ihs

Step 5 - Relief Valves

Retamn all reliel valves to thetr proper posstions and
Roegee 1o 73 1L Bbs

Imstall new. secton scals. Flace secton seals (Fig. 1.
iterns | & 2, or items | & 1)in the proper grooves
Make ceram weaks stay in their grooves durning
assemibly,

Step 6 - Install Tie Bolts

Slhde the the holis (hrough the indet castmg. 11 cap serows
are used, place o washer on the cap screw prior o
wnskallanon. Flace the valve sechons on the [ bodls 18
their proper sequence (see Siep |, page 4). Taming by
harel, crigape several hreads im (e oubee. IFin is a VG
series assembly, assemble nut and washer 1o either end
of the stud and folbow above instructions. Torgue the tie
balis im & oross-comer patlern

Tie Bolt Torque Values

VAZ0 - 29 f1. Ibs. (348 in. Ibs.)
VG20 - 42 ft. Ibs. (504 in. Ibs.)
VA3S - 34 ft. Ibs. (408 in. Ibs.)
VG35 - 75 ft. Ibs. (900 in. Ibs.)
VGED - 150 ft. lbs. (1800 in. lbs.)
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TROUBLE

Troubleshooting
PROBABLE CAUSE

REMEDY

Chl leaks between sections

Pinched, blown or missing
section scal

Replace section seal

Situd fastencrs not comect]y
tonqued

Replace section seals and re-torque

Muouming plate not level

Loosen mounting bolts and
shim as reguired

C ontamimation burrs on seal

Clean seal groove, replace section
seal

Chil leaks at esther end

Owver-pressunzed tank cone

Comect high, back-pressure

of spool condition
'Wom or damaged spool scals Replace seals and seal retainers
Broken cenlering spring Replace centening spring
Sprng - centered spools Misalignment of operating Check linkage for
do not return 1o newtral linkage mechanical binding
Foreign particles in system Clean valve and system

Cylinder leaking or wormn

Check cylinder - repair

i

Load will ot hold Port relief valve not holding Remove and clean or replace
Spool or housing scored or Replace section
waorn excessively

Load drops when spool [irt or foreign particles Disassemble, clean

moved from nevtral Indged between check-valve & reassemble
poppet and seat
Scored or sticking check- Replace poppet
valve poppst
Wom pump Check flow & pressure
Drefective cylinder or maotor Repair or replace
Low-reservoir oil level Add ml 1o specifications

Mo motvon, slow, oF Clogped suction strainer Clean or replace

erratic system Suction line restricted Check lines

operation Relief valve not properly set Check pressure sething o
Relicf valve poppet or Replace reliel -
seat scored & sticking open vialve
Valve spoal nog shified Check spool linkage
o fudl stroke travel
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® Capacity:
3:1 pilot ratio, standard capacity counterbalance 15 gpm (60 L/min.)
valve !
Fundtional Gréup: Model:
Products : Cartridges : Countarbalance : 3-Port Nen-wented : Standand, 321 Pilot CBCA
Hatle

Product Description

wvabee a1 3 rate determined by the pilot ratio.

Counterbalance valees with pilat assist are meant b confrol an everrunning

load. The check valve allows free fiow from thea directional vahee {porl 2} to the @
load (port 1) while a direcl-acting, pilob-assisted relef valve controls flow from
port 1 1o port 2. Piot assist at por 3 lowers the effective satting of the relief

Gther nameas for this vatee include motion control valve and over canter valve.

ACROEE FLATS: T (X5

s——  LOCATIMG
SHOULDER
L- 1.97 {30,00 =— 1,28 (35,1}
G- 229 (58,0) IMSTALLED
(L CONTROL SHOWH)
T-11A CAVITY
IMLET
T 5 {D
HEX DIMENSION

® @

PILOT QUTLET i (e

Technical Features

» Counlerbalance valvas should be sef at
least 1.3 imas the maximum kead
induced pressure,

& Full clockwise setling is bess than 200
psi (14 bar).

o Resaat excesds B5% of set prassune
when the valve is standard sat. Setings
loweist than the standard sab phedsung
may result in lower reseat percentages.

» Turn adusiment dockwise to decrease
satting and release load,

« Backpressure ai pon 2 adds o the
effective relied sefling a1 a rabd of 1 plus
tha pilod ratio times tha backprassura.

» Sun counterbalance canndges can be
installed dracsly into a cavity machined
ifi &n achualor housing Tor added
protection and improved stiffness in tha

7.26
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» Two chack valve cracking pressungs
arg avalable. Use the 28 psi (1,7 bar)
check unless achuaior CRvRation is a
COnGem.

Al 3-port counterbalance, lead contnol,
and Qlll:ll-b:luﬂptﬂ check camndges are
physically inberchangeable (i.e. same
flow path, same cawity for a given frame
size).

& Incorporates the Sun floating style
conslction o eliminate the affects of
imernal parts binding due fo excessive
indlallatican torgué and'or
cavity/carridge machining vanations.

circuit.

This valve does not have positive seals
on the plof section and will pass up o
2 imArrin @ 1000 psi (32 co/min, @70
bar ) batwssn port 2 and port 3. This is
a consideration in masierslive crcuits
and in the leak testing of vahve-cylinder
assemblies

Sanless sbesl carftndge opltions P or W
g inbended for use withan comosnee
environmants with all axtemal
components manufactured in stainless
steel or Manum. Inbemal working
components remain the same as the
standand valves,

KT20000 50K Tong

Technical Data

| U.5. Units Matric Units
Cavity T-11A
15 60 Lirman.
31
3075 215 bar
4000 280 bar
3.75
s 3 coimin.
. 0.4 coiman

*85% of Set Pressung

NMalve Hox Size 708 22,2 mm
Walve Installation Torgue 30 - 35 45 - 50 Nm
ustrint Senvw Hisx Socket Size 532 4 mim
=TRE 15 mm
108 12 Hm

Al D20 kg

Buna: 9090-011-007

Wilon: 990-011-006
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Free Flow and Piloted Open Typical Relief © haracheristics
Pressure Drop

=3
F1

u &

L=
o .

P = bar
sBEE 8

L]
u-="‘""=-
[]-]

=y e Py -] 1% . ] 4f L5}
Q =L/min. Q = Limin.

Typical Felief Charsclesstics Free Flow and Piloted Open

] o _-J_ - Pressure Drop

£

|
P -Epl

g
N
h

\

E i 15 4 5 10 "
Q=GPM

Dption Selection
CBCA-L H N
A

I | |
Preferred Options

; . External
Control Functional Selfing MaterialiSeal
Rahge Material

L Standard Scraw Adpastmient H 000 « 4000 psi N Buna:-N
w25 gl Check
(70 = 280 bar
wi'l.7 bar
Check?, 3064
psi (210 bar)
Standend
Setting

Standard Options

" Tampser Resstant - Faciory A 1000 - 4000 pai P Stairdess Buns-
Sat Wil pel Chieck ]
[7!} = 280 Bar W Wikon
;{Efn;ﬂﬂﬂ W SZairkess VRGN
i [ 210 bar)
Ctarsdard
Saghing
B 400 - 1500 pai
w4 psl Check
[30 = 105 bar
w0, ¥ Bar
Check), 1000
pad [0 Busr)
Stardard
Satting

I 400 - 1%00 psi
w25 pE Check
{30 - 105 bar
Wy l, 7 bar
ok ), 1000
gl (70 bar)
Stardard
Setting
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Pilot-to-open, spring biased closed, unbalanced Capacity:
poppet logic element &0 gpm (240 L/min.)

Functional Growp:

Pradcts : Cartridges : Corrasion Resistant : Logic Elament : Unbalanced Pappet, Hodsl:
Pllot-to-open, Switching Element, Spring blased closed, External Pilot Port 3 LEKEHC
pilal saaince

Product Description

These unbalanced poppet, logic valves are 2-way switching elements that are | go-es,
spring-biased closed. Prassure at aithar work port 1 or 2 will further bias the :
valve to the closed position while pressure at port 3 will tand to open it. The . ----1’--@
force generated at port 3 must be greater than the sum of the forces acting at | -
port 1 and port 2 plus the spring force for the valve o open, NOTE: The pilat =
area {port 3)is 1.8 times the area at port 1 and 2.25 times the area at por 2.

LOCATING EHOULDER

g— M= 1.1 (46,00 181 (46,00 —
(4 CONTROL SHOWMN) IMETALLED

T-1TA CAVITY

"oy o

FORT

HEX DIMENSION T I T
ACROSS FLATS: 1 144 (31,8) & @

FILOT FORT in, (men)

Technical Features
*« Because these valses are unbalanced, # These valses are Pressung responsive

operation |3 pressure dependant, at all threa ports, tharefare it s
Opaning and closing of the poppet are assential to consider all aspects of
fumctions of the force balances on three system oparation throwgh a completa
areas: 1) Port 1 = 100%, Port 2 = 80%, cycla. Pressure changes at any ane
and Port 3 = 180%. pon may cause a valve to switch from a

closed 1o an open position, or vice
wersa. All possible pressure changes in
the complate circuit must be considered
fo assure a safe, functional system
design.
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s Thesa valeas have positive seals
between port 3 and port 2.

» Stainless steel cartridge options P or W

ara intended for wse within comrasive
envirgnmeants with all extamal
campanents manufaciurad in stainless
steal or Htanium, Internal warking
compaonanis ramain the same as the

standard valas.
& Incorporates the Sun floating style
construction 1o elimnate the affects of
internal paris binding due to excessive
installation torque and'ar
cavity'cartridge machining variatons.
Technical Data
| 1.5, Units Metric Units
avi T-17TA
apacity (T3] 240 Liman,
Em Ratio, A3 1o A1 1.8:1
[Area Ratio, A3 to A2 2,251
Maximum Operating Pressure SO0 350 bar _
Maximum Valve Leakage at 110 SUS [24 c51) 10 10 drops/min. @& 70 bar
Pilot Volume Displacement 15 25¢cc
Gerbes (from Cavity) 3
5. Patent & 4,785,129
alve Hex Size 114 1.8 mim
alve Installation Torque ___150-160 200 - 215 Nm
eal Kita Buna; 590-017-007
Em Kits Viton: 990-017-008

Full Open Pressime Drog

Fulll Open Pressure Diop

7.30

s Zo0

J,/ 7

» 150
11
! il Ao o -
B 5 L - =
',...4-""- " _._..T"‘r
§ "] B
i B 110 (1] T 0 k] 40 Lo
=L fmin, 0 =GPM
Dption Selection
LKHC-X D N
]
I | |
Preferred Options
External
Control Cracking Pressure ﬁxﬁ: ?Eﬂ'r
Standard Options
M Mot Adjustable N Buria-N
W Witon
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