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ORIGINAL INSTRUCTIONS

THIS MANUAL COVERS THE FOLLOWING MODELS:

TONG MODEL | REV DESCRIPTION
~ _ 9-5/8” tong with two-speed hydraulic motor, motor valve, motor speed control valve, lift cylinder
80-0830-1 8 valve & rigid sling
80-0830-4 6 9-5/8” tong with two-speed hydraulic motor, motor valve, motor speed control valve, & rigid sling
80-0830-5 1 9-5/8” tong with two-speed hydraulic motor, motor valve, motor speed control valve, WinCATT
dump valve, & rigid sling

McCoy has made an effort ensure that all illustrations are accurate, but please note that some illustrations
used in this manual may not exactly visually match your equipment.
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HD9625 9-%” - 22K TonG

WARNINGS

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

THE LOAD-BEARING DEVICE SUPPLIED BY MCCOY DRILLING & COMPLETIONS IS DESIGNED TO SUPPORT
THE EQUIPMENT DESCRIBED IN THIS MANUAL. MCCOY DRILLING & COMPLETIONS WILL NOT GUARANTEE
THE ABILITY OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER PART, ASSEMBLY OR COMBINA-
TION OF PARTS AND ASSEMBLIES. MCCOY DRILLING & COMPLETIONS 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 DRILL-
ING & COMPLETIONS.

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™.

ANY 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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Copyright © 2010-2013 McCoy Drilling & Completions, all rights reserved. This document is the property of McCoy Drilling & Completions 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
McCoy Drilling & Completions.

McCoy Drilling & Completions has made every effort to ensure the information contained in this document is accurate and current. This manual
is intended to provide equipment operation and safety instructions for your equipment. However, McCoy Drilling & Completions does not warrant
or guarantee that the information is either complete or accurate in every respect, and the user of the manual shall protect, indemnify, and hold
harmless McCoy Drilling & Completions and all their directors, officers, employees, and agents from and against all liability for personal injury,
death, or property damage resulting directly or indirectly from the use of the information contained in this manual.

Observance of all descriptions, information and instructions set out in this manual is the full responsibility of the user. This manual is intended
for guidance and informational purposes and must be used in association with adequate training and on-the-job supervision to provide safe and
effective equipment use.

It is the responsibility of the user to conform to all regulations and requirements issued by an authority or agency which may affect the operation,
safety or equipment integrity, that may overrule the content of this documentation.

The user will acknowledge and obey any general legal or other mandatory regulation in force relating to accident prevention, safety, and equip-
ment integrity.

Summary Of Revisions
Date Section | Page Description Of Revision Approved
NOV 2010 N/A N/A Initial Release SH
APR 2011 iii Added model 80-0830-4 DB
3 3.12-3.20 | Revised assembly procedures to include new door latch and door components
JUN 2011 3 3.21 Moved maintenance checklists from appendices to maintenance section SH
5 5.24 Revised door assembly and bill of materials
6 All Complete revision of torque measurement section.
ALL ALL Updated manual to current branding standard, re-branded KT9625 as HD9625
1.1 Updated lllustration 1.A.1
1 1.2 Updated lllustration 1.A.2, Tong Dimensions
1.3 Corrected flow rates & recommended spring hanger in specifications
2.1 Inserted new section 2.A, Initial Receipt & Inspection of Equipment
2.4 Renumbered section “Sling & Load-Bearing Device Safety” as section 2.C
2.7 Inserted new section 2.D, Lift Cylinder Installation
2.10 Renumbered section “Hydraulic Schematic & Component Identification” as section 2.E
212 Renumbered section “Hydraulic Connections” as section 2.F
2.14 Renumbered section “Tong Jaw Availability” as section 2.G
5 2.16 Renumbered section “Tong Rig-Up & Leveling” as section 2.H
217 Updated lllustrations 2.H.1 & 2.H.2, Tong Suspension
OCT 2012 2.19 Renumbered section “Tong Operation” as section 2.1 S.Panchal
2.19 Removed subsection I.1, Initial Start-up & Break-in Procedure
2.19 Inserted new sub-section 2.1.1. Operator Training
2.19 Inserted new sub-section 2.1.2. Operator Safety
2.23 Inserted new sub-section 2.1.5. Pre-Operational Checks
2.25 Renumbered section “Making & Breaking Connections” as section 2.J
3.2 Inserted new Section 2.D, Hydraulic System Depressurization
3.2 Renumbered section “Lubrication Instructions” as section 3.E
3.8 Renumbered section “Adjustments” as section 2.F
3 3.11 Inserted new sub-section 3.F.4, Second-Generation Safety Door Adjustment.
3.15 Renumbered section “Assembly Procedures” as section 3.1
3.25 Renumbered section “Power Tong Daily Inspection & Maintenance” as section 3.J
3.27 Renumbered section “Power Tong Monthly Checklist” as section 3.K
Continued on next page
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Summary Of Revisions (Continued)
Date Section | Page Description Of Revision Approved
Removed section “Power Unit Daily Inspection & Maintenance”.

Renumbered section “Tubular Connection Equipment Decommissioning” as Section

3 3.30-3.34 3L R.evised & re-named “Tubular Connection Equipment Decommissioning and
Shipping”

307 ?i/?umbered section “Tubular Connection Equipment Re-commissioning” as section
4.1 Revised Section 4.A, “Troubleshooting - Tong Will Not Develop Sufficient Torque”

4 4.2 Inserted new Section 4.B, “Troubleshooting - Relief Valve Incorrectly Set”
4.4 Inserted new Section 4.C, “Troubleshooting - Safety Door Malfunction”

OCT 2012 5.4 Corrected exploded view of rotary idler assembly S. Panchal

5.8 Replaced lllustration, Pinion Assembly

5 5.10 Replaced lllustration, Clutch Assembly

5.16-5.17 | Replaced illustration and B.O.M. with revised version of tong body.

5.18-5.19 | Replaced illustration and B.O.M. with revised version of hydraulic valve supports.
5.26-5.27 | Inserted new illustration & B.O.M., Tong Door With New Safety Door Components
Removed illustration 6.A.5 & B.O.M., Compression Load Cell

6 6.5 Revised Section 6.B, Troubleshooting

6.6 Inserted new sub-section 6.C.3, Reference Checking Torque Measurement System
iii Added model 80-0830-5
212 Revised hydraulic schematic & B.O.M. to include dump valve

JAN 2013 2.13-2.15 | Updated all hydraulic component identification illustrations
2 216 Moved “Hydraulic Connections” into “Hydraulics” section, created new subsection
’ 2E3
217 Inserted new subsection 3.E.4 “Hydraulic Circuit Description”

This technical manual represents the most current version of the equipment contained within. If
older versions of this manual are required, please contact your sales representative.
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HD9625 9-%” - 22K TonG

The information presented in this document will provide setup, operating, and maintenance instructions for your
HD9625 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 guidelines together with
an experienced manager to develop operating procedures that conform to all policies set forth by the operating
authority (ies).

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

McCoy 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 equip-
ment damage, or any combination of these. A HAZARD may also indicate the potential for dangerous environmental contamina-
tion.

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 information 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 dur-
ing assembly or operation of your equipment. Caution symbols are also used to identify the potential for making common errors
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 operation, safe-
ty or integrity of the equipment that overrules the content of this document.

+ Any legal or other mandatory regulation in force governing accident prevention or environmental
protection.

Xii  TecHnicaL MaNuAL COY ‘
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INTRODUCTION & SPECIFICATIONS HD9625 9-%4” - 22K TonG

Congratulations on the purchase of your FARR® HD9625 9-%¢” tong. This unit will provide you with years of outstanding perfor-
mance. Simple maintenance and care will extend its life and ensure years of excellent performance and reliability. The setup,
operating, and maintenance instructions in this manual will assist you in giving your equipment the care it requires. Please care-
fully read the manual before installing and using your equipment. Replacement parts are readily available from McCoy Drilling &
Completions | FARR in Edmonton, Alberta. Note that 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

Email Engineering: engFarr@mccoyglobal.com
Email Sales: salesFarr@mccoyglobal.com

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

ILLusTrATION 1.A.1: HD9625 PoweR TonG
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INTRODUCTION & SPECIFICATIONS

HD9625 9-%” - 22K TonG

30”

«b/1-9¢

T 49” 1

ILLusTrRATION 1.A.2: HD9625 Power TonG DIMENSIONS

Lubricant Standards:

McCoy recommends using good-quality hydraulic fluid with a viscosity of ISO 68. Allowing adequate time for the hydraulic fluid to reach an
operating temperature of 38°C to 48°C (100°F to 118°F) permits the fluid to operate at its optimum operating viscosity, and ensures that service
life of the fluid and integrity of hydraulic components are maximized. System temperature above 54°C (130°F) exceeds the temperature that
allows minimum operating viscosity of the fluid. Running your hydraulic system at temperatures continuously exceeding 60°C (140°F) will lead
to premature component wear, leaking seals, slow hydraulic system response, and more frequent replacement of the hydraulic fluid. A hydraulic
fluid cooler is recommended where operating temperatures are expected to exceed the recommended maximum.

McCoy recommends use of a good-quality EP synthetic multi-purpose grease with an NLGI consistency grade of "2" and an NLGI performance

grade of "GC-LB" for general lubrication of bearings and metal-to-metal contact.
MCCOY ‘ DRILLING &
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INTRODUCTION & SPECIFICATIONS

HD9625 9-%” - 22K TonG

full motor displacement.

Torgue Table

Please note that 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. Maximum torque is only available in low gear and

High Speed (Half Displacement) Low Speed (Full Displacement)
Pressure Gear Gear
HI LO HI LO
PSI/ MPa Lbs.-ft. Nm Lbs.-ft. Nm Lbs.-ft. Nm Lbs.-ft. Nm
1000/ 6.89 800 1085 1600 2169 | 4000 5423 8000 | 10847
1300/ 8.96 1100 1491 2200 2983 5500 7457 | 11000 | 14914
1600/ 11.03 1400 1898 2800 3796 7000 9491 | 13900 | 18846
2000/13.79 1800 2440 3500 | 4745 9000 | 12202 | 17900 | 24269

MAXIMUM RATED TORQUE: 22000 LBS.-FT. / 24405 Nm

MAXIMUM SYSTEM PRESSURE: 2500 PSI / 17.237 MPa

Speed Table
Gear / Displacement
Flow (GPM/LPM) | Low/Full | Low/Half | High/Full | High/Half
10/37.9 2 5 12 24
20/75.7 5 9 24 47
40/151.4 9 18 47 95
60 /2271 14 28 71 142

Maximum Hydraulic Requirements

60 GPM (227.1 LPM)

2500 PSI (17.237 MPa)

Maximum Dimensions:

Length (Door Closed)

49 inches / 101.6 cm

Height

36-74inches / 92 cm

Width

30 inches / 76.2 cm

Maximum Elevator Diameter

Unlimited (tong comes off pipe)

Space Required On Pipe

8 inches /20.32 cm

Torque Arm Length (Pipe center to anchor center)

32”/81.3cm

Dead Weight (Approximate)

1102 Ibs / 500 kg

Max. Working Weight (Approximate, inc. Spring Hanger)

Sound Level (dBa)

97dBA@ 1m/96dBC @ 1m

Jaws available (inches)

All standard sizes from 2-7%" to 9-25” (See Pg. 2.11)

Recommended Spring Hanger

55-0000021(Max Capacity = 1575 Ibs / 716 kg)

2.H FOR PROPER RIGGING INSTRUCTIONS.

QY |
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ONLY USE SPRING HANGER SUPPLIED BY MCCOY. IF USING SPRING HANGER REFER TO SECTION

REPLACEMENT FASTENERS (BOLTS, NUTS, CAP SCREWS, MACHINE SCREWS, ETC.) MUST BE
GRADE 8 OR EQUIVALENT UNLESS OTHERWISE SPECIFIED
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CommissioNING & OPERATION HD9625 9-%4” - 22K TonG

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

2.A  INITIAL RECEIPT AND INSPECTION OF EQUIPMENT

YOUR EQUIPMENT HAS BEEN THOROUGHLY TESTED AND INSPECTED AT THE FACTORY.
HOWEVER, MCCOY ADVISES INSPECTING YOUR EQUIPMENT FOR SHIPPING DAMAGE UPON
RECEIPT AND TESTING YOUR TONG BEFORE RELEASING TO AN OPERATIONAL ENVIRON-
MENT.

Perform a visual inspection following removal of all packaging material. Immediately identify any shipping damage to the shipping com-
pany, and correct all damage before connecting equipment to a hydraulic power source.

2.B MAJOR COMPONENT IDENTIFICATION
1 W

ILLUusTRATION 2.B.1: MAJOR ComPONENT IDENTIFICATION 01

ltem Description
1 Master Link
Hydraulic Motor

Hydraulic Motor Mount

Hydraulic Tubing Mount
Rigid Sling
Hydraulic Valve Assembly

N|{ojfa|lb~[{w|N

Tong Door

MCCOY | Cvrierions 2.3
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CommisSIONING & OPERATION

HD9625 9-%” - 22K TonG

ILLusTRATION 2.B.2: MaJorR CoMPONENT IDENTIFICATION 02

ltem Description
8 Lined Brake Band Weldment (top brake band shown - bottom brake band is identical)
9 Tong Jaw with Die Inserts

10 Cage Plate
11 Tong Door Latch
12 Brake Band Adjustment (top adjustment shown - bottom adjustment is identical)

13 Backing Pin Assembly

14 Safety Door Switch & Switch Guard
15 Safety Door Cam

16 Tong Door Stop Cylinder

MCCOY | Cvrierions
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HD9625 9-%” - 22K TonG

ILLUSTRATION 2.B.3: MAJOR CoOMPONENT IDENTIFICATION 03

Item Description

17 Tong Leveling Adjustment

18 Shifter / Gear Train Inspection Panel

19 Torque Gauge Mount
20 Manual Shift Assembly

DRILLING &
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SLING / LOAD BEARING DEVICE SAFETY

2.C

THE SUPPLIED LOAD-BEARING DEVICE (CHAIN SLING, RIGID SLING, SPREADER BAR ASSEM-
BLY, 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 ABIL-
ITY OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER PART, ASSEMBLY OR COMBI-
NATION 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 OR
DAMAGED LOAD-BEARING DEVICES, UNLESS THOSE MODIFICATIONS ARE PERFORMED BY
MCCOY.

McCoy Drilling & Completions recommends following an industry-accepted standard such as OSHA, ASME B30.9-2006, or manufac-
turer’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.

.

.

2.6

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.C.1: SLING ANGLE
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CommissioNING & OPERATION HD9625 9-%4” - 22K TonG

2.C.1  Inspection Of Slings
Farr 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 5.5 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
1/2 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
Refer To ASME B30.9

 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

COY ‘ TecHnicaL ManuaL 2.7
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Units designed and manufactured in accordance with EN 12079 and DNV 2.7-1 should be tested and examined in accordance
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-DEesTRUCTIVE THOROUGH | SurFix To BE MARKED
ExaminaTion (NDE) oF VisuAL ON PLATE ATTACHED
TiME / INTERVAL LIFTING TeSTS' LIFTING PoINTS EXAMINATION To UniT
Initial Certification By YES YES YES T
McCoy
Interval Not Exceeding At the discretion of At the discretion of 3
12 Months inspection body inspection body YES Tor VN
Interval Not Exceeding At the discretion of
60 Months inspection body YES YES TorVN
FoIIovymg Substa_ntlal YES YES YES T
Repair or Alteration*

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

. 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.

N =

OBSERVED OR SUSPECTED MECHANICAL MECHANICAL DAMAGE TO A LOAD-BEARING
DEVICE, OR OVERLOADING OF A THE LOAD-BEARING DEVICE HAS BEEN OVERLOADED
REQUIRES REMOVAL FROM SERVICE AND QUARANTINING OF THE DEVICE UNTIL RECERTIFIED

Written records of the most recent periodic inspection shall be maintained, and shall include the condition of the sling.
2.C.2 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.

2.C.3 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 manufac-
turer 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.

2.8 TecHNIicAL MANUAL COY ‘
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2.D

LIFT CYLINDER INSTALLATION

The lift cylinder is not orientation-specific; that is, the lift cylinder will function the same way independent of which end is connected to
the crane and which end is connected to the main lifting lug of the tong (or the spring hanger, if used). However, McCoy recommends
orienting the lift cylinder with the hydraulic hose connection at the bottom of the cylinder to ensure the hose is not stressed when cylinder
is at full extension.

TEST LIFT CYLINDER BEFORE INSTALLATION. REFER TO THE LIFT CYLINDER TECHNICAL
MANUAL FOR DETAILED TESTING AND OPERATING PROCEDURES, AND DETAILED SAFETY
GUIDELINES.

ENSURE TO ACCOUNT FOR THE WEIGHT OF THE SPRING HANGER WHEN CALCULATING
TOTAL SUSPENDED WEIGHT.

2.D.1 Installation Procedure

Use a crane to hoist the lift cylinder by the shackle, ensuring the hydraulic hose connection is at the bottom of the cyl-
inder when it is hoisted.

i. Remove the two R-clips securing the clevis pin, and remove the clevis pin.

iii. Orient the spring hanger so the piston will extend down during thread make-up, preventing water and debris from gath-
ering around the seal.

iv.  Place the welded U-connection inside the clevis. Replace the clevis pin, and secure the clevis pin with the two R-clips.
v.  Hoist the lift cylinder and spring hanger.

vi. Place a 1” shackle around the master lifting link on the tong sling. Secure the shackle to the extending end of the spring
hanger using the 1-1/8” UNC x 4-3/4” modified hex bolt and 1-1/8” UNC hex jam nut. Secure the jam nut to the bolt using
a 3/16” x 1-1/4” cotter pin.

& FraT Fror.r

ILLusTRATION 2.D.1: LiFT CYLINDER & SPRING HANGER INSTALLATION
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2.D.2

2.D3

Lift Cylinder Connection

Inspect the hydraulic hose before connection, ensuring the line is free of ruptures, cracks, cuts, or other damage. Inspect the
female quick-connect fitting to ensure it is free from damage. Connect the female quick-connect on the lift cylinder hydraulic
hose to the male quick-connect fitting attached to the needle valve on the tong valve bank. Once the fitting has snapped into
place give the hydraulic line a light tug upwards to ensure the fitting is securely seated.

If not already done, connect the main hydraulic supply to the power tong (see section 2.F for proper hydraulic connection
procedure). Energize the hydraulic supply to the power tong.

Lift the power tong approximately three inches off the work surface, and suspend the tong for approximately thirty seconds.
Following the suspension alternately lift and lower the tong slightly to confirm that lift and lower functions each operate correctly.

ini

ILLusTRATION 2.D.2: LiFT CyLINDER HYDRAULIC CONNECTION

Lift Cylinder Safety

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

McCoy Drilling & 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.

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.

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.

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.

QY |
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CommissioNING & OPERATION HD9625 9-%4” - 22K TonG

2.D.3 Lift Cylinder Safety (continued):

The flexible line providing hydraulic power to the lift cylinder has been equipped with abrasion-resistant, high visibility protective
wrap. The high visibility wrap allows operators to easily see monitor the position of the hydraulic line at all times, and can easily
see if the line appears to become entangled or snagged.

IMMEDIATELY CEASE LIFT CYLINDER OPERATION IN THE EVENT OF ENTANGLEMENT
OF THE HYDRAULIC LINE WITH FIXED RIG COMPONENTS OR TONG SUPERSTRUCTURE.

>

The protective wrap also prevents wear of the hydraulic line though abrasion. Do not remove the protective wrap from the lift
cylinder line, and replace protective wrap if it is missing, torn, or split. Regardless of use or condition, the hydraulic line sup-
plying the lift cylinder must be replaced every two years.

REPLACE LIFT CYLINDER HYDRAULIC LINE EVERY TWO YEARS

The control valve section on the power tong is equipped with an internal check valve, preventing sudden drop of the tong in the
event of hydraulic power failure. A speed-limiting orifice is installed in the breather port of the lift cylinder. The orifice prevents
sudden drop of the lift cylinder in the event of a ruptured hydraulic line, limiting the speed at which the cylinder extends and the
tong drops to a safe rate. Do not remove the speed-limiting orifice, and only replace with an identical orifice supplied by McCoy.

DO NOT REMOVE THE SPEED-LIMITING ORIFICE FROM THE LIFT CYLINDER BREATHER
PORT

The working load limit (WLL) is clearly stenciled on to the side of the lift cylinder. Do not use lift cylinder if the WLL stencil has
been rubbed off or intentionally removed. Locate the test certificate that accompanied the cylinder to the job site or, if neces-
sary, obtain a copy of the test certificate from the location at which the original certificate has been stored. The lift cylinder must
be clearly re-marked with the WLL before it is released to an operating environment.

DO NOT USE A LIFT CYLINDER WITH A MISSING OR DEFACED WLL STENCIL.

>
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2.E HYDRAULICS
2.E.1  Hydraulic Schematic & B.O.M.

MOTOR SPEED SWITCH DUMP VALVE TC?P“#%Q"A?IVOVE‘
(OPTIONAL - USED (OPTIONAL) (SPEED SHOWN)
WITH 2-SPEED MOTOR)

| [l r **************
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I OPTIONAL I
ILLusTRATION 2.E.1: HYDRAULIC SCHEMATIC
Hydraulic B.O.M.

Item Description Part Number Page
1 Inlet Valve c/w safety door cartridge 101-3927A 2.13
2 Relief Valve 10-0010R 2.13
3 Pilot-To-Open Valve Cartridge (Safety Door) 08-1625 2.15
4 Motor Section, 4WAY SAE PORTS 10-9014 2.13
5 Lift Cylinder Section, 1” ORB PORT (Optional) 10-9015 213
6 Outlet Section, SAE PORT 10-0086 2.13
7 Lift Cylinder Flow Control Valve 08-9062 2.14
8 Two-Speed Hydraulic Motor 87-0008 214
9 Motor Speed Control Valve 10-9035 2.14
10 Safety Door Switch SLV1000-01 215

Continued on next page...
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CommissioNING & OPERATION HD9625 9-%4” - 22K TonG

2.E.1  Hydraulic Schematic & B.O.M. (Continued):

Hydraulic B.O.M. continued:
ltem Description Part Number Page
11 Check Valve (Optional) 08-9022 Not Shown
12 DVAS3S5 Transition Plate 101-3935 2.13
13 3000 psig Pressure Gauge 02-0246 Not Shown
14 Dump Valve Body 08-9283 2.16
15 Dump Valve 08-9284 2.16

2.E.2 Hydraulic Component Identification

-

ILLusTrATION 2.E.2: HYDRAULIC COMPONENT IDENTIFICATION 01

MCCOY | Cvrierions
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2.E.2 Hydraulic Component Identification (Continued):

ILLusTrATION 2.E.4: HYpRAULIC COMPONENT IDENTIFICATION 03

2.14 TecHnicaL MANuAL COY ‘
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2.E.2 Hydraulic Component Identification (Continued):

ILLusTrATION 2.E.6: HYDRAULIC COMPONENT IDENTIFICATION 05
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2.E.2 Hydraulic Component Identification (Continued):

14

ILLusTRATION 2.E.7: HyprAuLiIc ComPoONENT ID 06 (NOT EXACTLY AS SHOWN - FOR ILLUSTRATION PURPOSES ONLY

2.E.3 Hydraulic Connections

A pair of hydraulic lines - a 1” supply line and a 1-1/4” return line - connect the tong to the power unit (see illustration below).
The valve block provides hydraulic power to ancillary devices (hydraulic motors, hydraulic cylinders, etc.).

Perform any hydraulic connection when the power unit is not running, or when the hydraulic pump is disengaged. The possibil-
ity 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 smaller than the return side.

1-1/4” Hydraulic
Return

ILLusTRATION 2.E.8: HYDRAULIC CONNECTIONS 01
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2.E.3 Hydraulic Connections (Continued):

The 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.

Make up female fitting to
| Marked point on male fitting

—

ILLusTRATION 2.E.9: HYDRAULIC CONNECTIONS 02

ACLEARLY IDENTIFIED REMOTE POWER PACK EMERGENCY STOP MUST BEINSTALLED
IN THE IMMEDIATE VICINITY OF THE TONG OPERATOR.

Inspect these connections upon activation of the power unit. Leaking components must be repaired before releasing the tong
to the operational environment. Deactivate the power unit and de-pressurize the hydraulic system according to the procedure
in Section 3.D. Disconnect the main hydraulic connections and inspect all four connectors (two male, two female) for damage
or debris. If the connectors cannot be cleaned or easily repaired, McCoy recommends replacement of the leaking connector.
Note that damage to one of the connectors may have caused damage to its mate.

Turn off power unit and depressurize hydraulic system before disconnecting the main hydraulic lines under normal working con-
ditions. See Section 3.D for hydraulic system depressurization. McCoy recommends placing protective caps over the exposed
connectors to protect them from water and impact damage.

ALWAYS TURN OFF HYDRAULIC POWER AND DEPRESSURIZE HYDRAULIC SYSTEM
BEFORE DISCONNECTING MAIN HYDRAULIC LINES.

2.E.4 Hydraulic Circuit Description

The main hydraulic power source supplies hydraulic fluid to the hydraulic valve block inlet section (item 1 on the hydraulic
schematic and on page 2.13) through a 1” threaded positive-shutoff connection. Hydraulic fluid circulates through the inlet
section, the motor control section (ltem 4 on the hydraulic schematic and on page 2.13), the optional lift section (item 5 on
the hydraulic schematic and on page 2.13), and the outlet section (item 6 on the hydraulic schematic and on page 2.13) at
maximum tong pressure before returning to the hydraulic fluid reservoir (the “tank”) through a 1-74” threaded positive-shutoff
connection. The relief valve (item 2 on the hydraulic schematic and on page 2.13) is factory adjusted to limit the maximum
operating pressure of the tong to that which will allow maximum torque. Maximum operating pressure and maximum torque
are listed in the specifications on page 1.5.

The motor control valve section features proportional control. Actuating the valve handle on the motor control section directs
hydraulic fluid to the hydraulic motor (ltem 8 on the hydraulic schematic and on page 2.13), through the safety door cartridge
integrated into the inlet valve (item 3 on the hydraulic schematic and on page 2.15), causing rotation of the motor. During
normal operation pilot pressure from the safety door switch (Item 10 on the hydraulic schematic and on page 2.15) directs
pilot pressure to actuate the safety door cartridge, allowing full hydraulic power to the motor. The configuration of the plumbing

Continued on next page...
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2.E4

Hydraulic Circuit Description (Continued):

between the motor valve section and the motor determines the direction of rotation for a given valve action. McCoy Drilling &
Completions | FARR normally configures the plumbing on this tong so that pushing the valve control handle towards the centre
of the tong supplies hydraulic pressure to the “clockwise rotation” side of the motor, which is the desired direction of rotation
for making up a tubular connection.

Conversely, pulling the valve control handle towards the operator supplies hydraulic pressure to the “counter-clockwise rota-
tion” side of the motor, which is the desired direction of rotation for breaking out a tubular connection. Releasing the valve
handle enables the valve to go to a neutral position, directing all hydraulic fluid to the outlet section and “back to tank”. The pro-
portional nature of the valve allows the motor speed to be controlled depending on the position of the valve, regardless whether
the motor is being run in the make-up or break-out direction, or whether the motor is in the high speed or low speed state.

The motor speed valve (item 9 on the hydraulic schematic and on page 2.14) directs hydraulic fluid at full hydraulic pressure to
a spool on top of the hydraulic motor. Pushing the motor speed valve handle toward the centre of the tong causes the motor
spool to block two of the four motor ports, halving the effective displacement of the motor while allowing full hydraulic fluid
flow, which has a net effect of doubling the speed of the motor. This state is referred to by McCoy as the “high speed” state.
Pulling the motor speed control valve handle toward the operator moves the spool so that all four ports are open, allowing the
motor to run at full displacement with full hydraulic fluid flow. McCoy refers to this state as the “low speed” state. The motor

A check valve (Item 11 on the hydraulic schematic) installed on the case drain line between the motor and the main tank return
line, or the internal case drain, protects the motor from excess pressure in the event of blockage in the tank line.

Actuating the valve handle on the lift cylinder section directs hydraulic fluid to the lift cylinder, which is connected to the master
link on the rigid sling and provides raising and lowering functions to the tong and backup assembly. Although the lift cylinder
is designed to be a double-acting cylinder, normally only the “lift” side is connected to hydraulic pressure from the lift cylinder
valve. Actuating the lift cylinder valve in the “lower” direction provides a path to tank for the hydraulic fluid in the lift cylinder and
allows the load suspended on the lift cylinder to force the hydraulic fluid from the cylinder, through the valve. In other words the
“lowering” action is a function of gravity, not active hydraulics. The position of the lift cylinder valve controls the rate at which
the cylinder lowers the tong and backup assembly. An adjustable needle valve on the pressure line to the lift cylinder allows
an operator to set the rate at which hydraulic fluid is supplied to the lift cylinder, thus controlling the maximum rate at which
the cylinder raises and lowers. A breather port installed in the opposite side of the lift cylinder allows the cylinder to breathe as
the piston in the lift cylinder moves. The configuration of the plumbing between the lift cylinder valve section and the cylinder
determines the action of the lift cylinder for a given valve action. McCoy Drilling & Completions | FARR normally configures
the plumbing on this tong so that pushing the valve control handle towards the centre of the tong supplies hydraulic pressure
to the lift cylinder, which causes the cylinder to retract, thus providing a lifting action. Pulling the valve control handle towards
the operator allows a path back to tank, which allows gravity to extend the cylinder and lowers the equipment. Allowing the
handle to go to neutral stops all hydraulic fluid movement to or from the lift cylinder.

The backup valve directs hydraulic fluid at full hydraulic pressure to the backup. Pushing the valve handle towards the centre
of the tong supplies hydraulic pressure to the “B” port on the valve, which is typically directed to the piston side of the backup
clamping cylinder(s). Pulling the valve handle towards the operator supplies hydraulic pressure to the “A” port. Releasing the
valve handle enables the valve to go to a neutral position, directing all hydraulic fluid to the outlet section and “back to tank”.

Hydraulic fluid at maximum tong pressure flows from the valve inlet section to the safety door switch. During normal operation
the plunger on the safety door switch is depressed when the tong door is closed, directing a hydraulic pilot signal to the safety
door element (Item 3 on the hydraulic schematic and on page 2.15).

This pilot pressure actuates the safety door cartridge, allowing full system pressure to the motor when the motor control valve
is manipulated. Releasing the plunger on the safety door switch by opening the tong door diverts all hydraulic fluid from the
safety door switch to the tank line, interrupting pilot pressure to the safety door cartridge. The safety door cartridge immediately
inhibits system pressure to the motor. Full hydraulic power to the motor cannot be restored until the plunger on the safety door
switch is depressed by fully closing the tong door.

Use of a transition plate (ltem 12 on the hydraulic schematic and on page 2.13) in the hydraulic valve assembly allows hydrau-
lic control of components (other than the motor) when the safety door system has interrupted hydraulic power to the motor.

Units equipped with a WinCATT dump valve are monitored by the WinCATT torque management system, which is connected
to the dump valve by an electrical cable. Achieving user-specified torque during connection operations causes the WinCATT
system to generate an electrical signal, energizing the solenoid (item 15 on the hydraulic schematic and on page 2.16) in
the dump valve body (item 14 on the hydraulic schematic and on page 2.16) and opening the dump valve to “dump” system
pressure directly to tank.
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2.F TONG JAW AVAILABILITY & INSTALLATION
2.F.1  Jaw Availability

The following table lists all jaw die kits that are available as standard stocked sizes for this model of tong. McCoy Drilling &
Completions | Farr offers a good selection of standard jaw sizes. However, please note that we can custom-engineer and
manufacture any size of jaw within the range of the tong. Jaw systems are available to allow use of die inserts intended for
specialized applications. Call our sales office for information on jaw and die systems designed for higher or lower grip, or
non-marking applications.

The table lists standard contoured, flat and wraparound die inserts that are available as spare parts. However, a wide variety
of diamond-tooth, GRITFACE®, aluminium, and wrap-around fine-tooth dies are available for specialized applications. Please
refer to our website for complete information:

http://www.mccoyglobal.com/dies-inserts

Description Part Number Description Part Number
2-7/8” Jaw Die Kit ' AK21-JDK-2875 5-3/4” Jaw Die Kit AK21-JDK-5750
3-1/2” Jaw Die Kit 2 AK21-JDK-3500 6-5/8” Jaw Die Kit AK21-JDK-6625
4” Jaw Die Kit AK21-JDK-4000 7" Jaw Die Kit AK21-JDK-7000
4-1/2” Jaw Die Kit AK21-JDK-4500 7-5/8” Jaw Die Kit AK21-JDK-7625
5” Jaw Die Kit AK21-JDK-5000 8-5/8” Jaw Die Kit AK21-JDK-8625
5-1/2” Jaw Die Kit AK21-JDK-5500 9-5/8” Jaw Die Kit AK21-JDK-9625
' Uses jaw die 12-0007 2 Uses jaw die 12-0011 All remaining jaw die kits use flat die PN 12-1004

JAWS MAY PRODUCE METAL SLIVERS. WEAR STURDY GLOVES WHEN REMOVING AND
INSTALLING JAW DIE KITS.

The tong jaws will often require removal to change jaw size or replace worn jaw die inserts. Open the tong door to disable tong
rotation (rotation is inhibited by safety door systems). Support the jaw being removed from the bottom, and use a wrench to
loosen and remove the jaw pivot bolt. Slide the jaw away from the rotary gear towards the centre of the cage plate assembly,
and lift clear of the tong (see lllustration 2.G.1). Repeat for the other jaw.

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

2.F.2 Jaw/Jaw Die Removal

ILLusTRATION 2.F.1: JAW REPLACEMENT
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2.F.2

Jaw / Jaw Die Removal (Continued):

Once the jaw has been removed, extract the die keeper screws and remove the dies by tapping dies lightly with a hammer.
Replace the dies, tapping them into place if necessary, and replace the keeper screws.

Tong jaws are clearly marked with the size. Ensure the jaw to be installed is the proper size for the pipe to be run. Over-sized
or under-sized jaws may result in jaw slippage, or cause the jaws to leave the end of the cam surface on the inside of the
rotary gear. Additionally, incorrectly sized jaws will cause the pipe to be off-centre relative to the backup, resulting in eccentric
rotation and potential pipe thread damage.

Use of jaws not manufactured by McCoy is not recommended, and may result in jaw slippage jaw failure, or damage to the
camming surfaces of the rotary gear.

ENSURE JAWS TO BE INSTALLED ARE THE CORRECT SIZE. USE OF JAWS NOT SUP-
PLIED BY MCCOY MAY CAUSE JAW SLIPPAGE OR FAILURE, AND MAY RESULT IN DAM-
AGE TO THE TONG. THE USE OF REDUCER DIES IS NOT RECOMMENDED.

2.G TONG RIG-UP & LEVELING

2.G.A

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 handling. 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 downward move-
ment 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 Drilling & Completions will not guarantee or specify spring hangers
other than what has been supplied by McCoy.

Many applications use a lift cylinder for adjusting 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 estab-
lished engineering practices. Ultimately, calculating the force on the suspension line and selection of the suspension 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, a 22,000 Ibs.-ft. tong with a 32 inch (2.67 ft.) torque arm will
generate 8250 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.

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.G.1
and 2.G.2). Connect the second snub line on the opposite side of the load cell, perpendicular 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. FAILURE TO FOLLOW THE INSTRUCTIONS PROVIDED IN THIS
SECTION MAY RESULT IN SERIOUS INJURY TO THE OPERATOR.

ALL SELECTED FASTENERS, SHACKLES, CLAMPS, ETC. USED FOR CONSTRUCTING
THE SUSPENSION AND SNUB LINES MUST BE RATED FOR THE CALCULATED FORCES.
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2.G.1  Suspension & Restraint (Continued):

ILLusTRATION 2.H.2: ToNG SuspPENsION RELATIVE To VERTICAL CENTRE
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2.G.2 Tong Leveling

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

FAILURE TO PROPERLY LEVEL TONG MAY RESULT IN JAW SLIPPAGE OR FAILURE OF
JAW COMPONENTS

1. Place a level axially (side to side) across the tong, ensuring that it is parallel with the surface of the tong. Use a thin
wrench on the flat of the adjusting helix to rotate the helix, forcing the lift link to move towards the outer supports of the
sling. The %” nylock nut on the pin may have to be slightly loosened to allow the helix to rotate. Adjust the helix until the
level shows that the tong is level side-to-side.

Rotate helix
using flat

3/4” Nylock nut may
have to be loosened

ILLusTRATION 2.G.3: TonG LEVELING (SipE-To-SiDE

ONLY USE THE MASTER LINK TO SUSPEND THE TONG ASSEMBLY. THE RIGID SLING IS
DESIGNED TO BE USED FOR VERTICAL LIFTING ONLY.

2. Place a level lengthwise (front to back) along the tong, ensuring that it is parallel with the surface of the tong. Loosen
the ¥2” jam nuts on the adjusting bolts on rigid sling brackets. Completely loosen the adjusting bolts. Turn each adjusting
bolt equally until tong hangs level front-to-back. Lock adjusting bolts in place with the jam nuts (see lllustration 2.G.4
next page).
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2.G.2 Tong Leveling (Continued):

- Loosen 1/2” hex jam nut be-
fore rotating adjustment bolt

ILLUSTRATION 2.G.4: TonG LEVELING (FRONT-TO-REAR)

TONG OPERATION

2.H.1

2.H.2

Operator Training

Many companies set qualification standards that must be met before equipment may be operated without supervision. McCoy
Drilling & Completions recommends operator training, which typically consists of operation of the equipment under the super-
vision of a trained equipment operator until a satisfactory level of competence is achieved. Typical operator training should
include:

« Introduction to and general description of equipment

» Technical specifications and performance data

» Operating instructions

» Control systems and interlocks

* Operating hazards

+ Checks and inspections

Operator Safety

McCoy recommends that a hazard assessment of the work area be performed by a designated safety representative before
commencing operations. A designated safety representative is responsible for verifying that all operators have adequate equip-
ment and safety training.

The safety door system is the primary device protecting the tong operator and nearby personnel from the rotary gear. Confirm
the correct operation of the safety door before every job. Never disable the safety door device.

The area surrounding the tong operating area must be clutter-free and free from tripping hazards, or protruding objects that may
snag hydraulic hoses on the tong, backup, lift cylinder, or torque measurement system. Operating surface or drill floor must be
kept free of slipping hazards like grease, oil, water, etc.

Adequate lighting of the work area is required. All warnings, labels, gauges, and signs must be clearly visible

The components of the tong commonly manipulated or requiring control input are painted green, and are safe for continuous
handling. Areas painted yellow are designated as hazardous areas, and contact with those areas must be avoided during
operation. Always wear all personal protective equipment (PPE) specified by your company’s HSE policy, and follow all of your
company’s safety guidelines.

ALWAYS WEAR APPROVED PERSONAL PROTECTIVE EQUIPMENT (PPE) WHEN OPER-
ATING HYDRAULICALLY-POWERED EQUIPMENT.

Ensure hydraulic power is deactivated and tong hydraulics are de-pressurized before disconnecting the main hydraulic lines.
McCoy recommends depressurizing the tong hydraulic system before connecting or disconnecting quick-connect fittings.

DEPRESSURIZE EQUIPMENT BEFORE DISCONNECTING MAIN HYDRAULIC LINES.

DRILLING &
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2.H.3.

Valve Operation

4-way proportional valves control operation of hydraulic devices on the tong assembly such as hydraulic motors and cylinders.
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 pro-
portional 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 illustrations on the following pages demonstrate the type and effect of the hydraulic valves with which this tong is may be
equipped.

TONG 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 oppo-

site direction results in counter-clockwise rotation, which is the desired direction of rotation for breaking out a joint. Releasing
the valve handle will cause the tong to immediately stop rotation.

ILLusTRATION 2.H.1: ToNG RoTATION CONTROL VALVE

LIFT CYLINDER CONTROL VALVE

This is a direct-acting 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. Releasing the valve handle will immediately
stop the lifting or lowering action.

The needle valve on the discharge of the lift cylinder control valve regulates hydraulic fluid flow to the lift cylinder. Closing the
needle valve (rotating the knob clockwise) will increasingly restrict the flow rate of the fluid, resulting in slower actuation of the
cylinder in both directions (lifting & lowering).
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2.H.3. Valve Operation (Continued):

r

= aad

ILLusTRATION 2.H.2: TonG LiFT CYLINDER CoNTROL VALVE

A needle valve on the discharge of the lift cylinder control valve regulates hydraulic fluid flow to the lift cylinder. Closing the
needle valve (rotating the knob clockwise) will increasingly restrict the flow rate of the fluid, resulting in slower actuation of the
cylinder in both directions (lifting & lowering).

Lift Cylinder
Needle Valve

ILLusTRATION 2.H.3: ToNG LiFT CyLINDER NEEDLE VALVE
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2.H.3.

Valve Operation (Continued):
MOTOR SPEED

This valve sets the speed of the two-speed motor. Pulling the motor speed control all the way out sets the motor speed to
LOW. Maximum torque is only available when the motor speed is set to LOW. Pushing the valve handle towards the centre of
the tong sets the motor speed to HIGH, which is useful for rapidly un-threading broken connections.

Low SpPEED ! - .

2.H.4

ILLusTRATION 2.H.4: Tong MoToR Sreeb CoNTRoOL VALVE

Shifting Gears

The shifting shaft has three “detent” positions identifying the low speed/high torque position, the “neutral” or free-spinning posi-
tion, 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.H.5 next page).

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGE PLATE MAY RESULT IN
CATASTROPHIC GEAR TRAIN FAILURE

2.26 TecHNicaL MANUAL COY ‘

MOVING GLOBAL ENERGY FORWARD



CommissioNING & OPERATION HD9625 9-%4” - 22K TonG

Shifting Gears (continued):

LIFT HANDLE TO

. e

“ma WS PUSH HANDLE DOWN
o= @l TO SHIFT TO LOW GEAR
e —

o,
-

ILLusTRATION 2.H.5: Tong MaNUAL SHIFT CoNTROL

2.H.5 Pre-Operational Checks

McCoy recommends that the following pre-operating tests be performed prior to releasing the tong assembly to a operational
environment:

1. Connect the tong to a hydraulic power source in a controlled environment. Ensure the power unit’s operating parameters
are within the specifications as identified on Pg. 1.3. Ensure the hydraulic connections from the power unit are properly
and securely made up (see Section 2.D.3). Do not neglect to connect the motor drain line.

2. Start the power unit as specified by the power unit 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. 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. A restriction in the return line will result in high
pressure within the power unit and the tong hydraulic system, causing engine speeds as high as maximum RPM, and
possible failure of the motor seal.

ACLEARLY IDENTIFIED REMOTE POWER PACK EMERGENCY STOP MUST BEINSTALLED
IN THE IMMEDIATE VICINITY OF THE TONG OPERATOR.

3. Allow hydraulic system to warm by circulating fluid for about 10 minutes, then slowly close the bypass valve to allow
hydraulic fluid to circulate through the hoses and tong. Ensure circulating pressure does not exceed 200 psi.

Inspect all hydraulic hoses and connections on the tong. Immediately correct any hydraulic fluid leaks.
Inspect all gauges. Replace leaking or cracked gauges, or any gauge not registering a reading.
Confirm that all load-bearing pins and R-clip retainers are installed and in good condition (rigid sling pins, lift cylinder pins).

R

Confirm all hydraulic hoses (with the exception of the supply & return to the backup) are securely fastened to the tong,
and are not in contact with the cage plate or creating a snagging hazard.

8. Ensure the tong door is securely closed before rotating tong.

DOOR MUST BE CLOSED AND SECURELY LATCHED BEFORE TONG ROTATION IN
ORDER TO ASSURE THE SAFETY OF OPERATING PERSONNEL.

COY ‘ TecHNicAL ManuaL  2.27

MOVING GLOBAL ENERGY FORWARD



HD9625 9-%” - 22K Tone CommissIONING & OPERATION

2.H.5

2.H.6

Pre-Operational Checks (continued):

9. Shift the tong to low gear (see Section 2.1.3) and rotate the tong slowly forward for approximately a minute. Stop the
tong and then reverse the rotation direction for approximately another minute. Stop the tong, shift to high gear, and
operate in high gear for approximately another minute. Stop the tong and rotate in the opposite direction in high gear
for approximately another minute. If at any time abnormal operation is suspected (surging, grinding, squealing, or other
noises deemed to be unusual, or failure to operate) discontinue operation of the tong and contact McCoy Drilling &
Completions immediately.

10. Re-inspect all hydraulic lines and connections on the tong, and correct all leaks.

k. The safety door system is the prime protective measure separating the operator from the rotary gear, and must be in
working condition when operating tong. Carefully inspect the safety door components, and test the operation of the
safety door using the following procedure:

i. Keep non-essential personnel clear of the unit under test. This test procedure will only include two people: one to
run the control valve and one to operate the door.

ii.  Ensure the tong door is securely closed.
iii.  Shift to LOW gear.
iv.  Begin rotating the tong (direction of rotation is not important).

v.  Open the tong door while the rotating the tong. The tong must immediately and completely stop rotating as soon
as the door is opened.

vi. Continue to apply rotation control, and open & close the door throughout its complete range. Slowly close the door
until it latches. Rotation must not begin until the door is completely closed and securely latched.

If the safety door does not operate as designed, the safety door switch may require adjustment, or further troubleshooting of
the safety door system may be required. See Section 3.F.4 for safety door switch adjustment procedures, and Section 4.D for
safety door troubleshooting instructions.

The safety door switch is protected from impact by a sturdy metal guard, painted yellow. This guard must be inspected before
each use of the tong. All components of the guard must be in place, and all fasteners securing the guard must be intact and tight.
Ensure wire ties (where applicable) on safety door components are present and secure, and do not show signs of tampering.

DO NOT OPERATE TONG WITH A MALFUNCTIONING OR NON-OPERATING SAFETY
DOOR SYSTEM.

General Comments

Position rotary gear in contact with both idler gears when making up or breaking out joints or collars when torque in excess of
50% of the rated torque is required.

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 stress upon the gear train.

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. The
extremely high stress placed on the gear train frequently causes gear breakage.

DO NOT USE THE “SNAP BREAK” METHOD TO BREAK OUT JOINTS
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2.1 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, 2F, 2G AND 2H OF THIS
MANUAL.

Set up and prepare your equipment for operation as per Section 2 of this manual Refer to the following sections:
e 2.D - Lift Cylinder Installation

e 2.E.3 - Hydraulic Connections

» 2.F - Tong Jaw Installation

* 2.G.1-Tong Rig-up and Leveling (Suspension)

* 2.G.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.

2.1.1 Making A Connection

1. 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 directly from the rigid sling.

ILLusTRATION 2.1.1: MASTER LIFTING LINK

THE MASTER LINK MUST BE USED TO SUSPEND THE TONG ASSEMBLY

2. 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 2.1.2 next page). If it is not, simply lift up and place in the cor-

rect position (see lllustration 2 next page). The cage plate opening must be aligned with the door opening when setting
the backing pin position.

COY |
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211 Making A Connection (Continued):

ILLusTRATION 2.1.2: SETTING BACKING PIN To “MAKE-UP” PosITION

3. 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.G.1). The snub line
prevents the tong body from spinning in the opposite direction of the cage plate 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.

4. Actuate the lift cylinder control valve to lift the assembly from the drill floor. Pulling the valve toward the operator will
retract the lift cylinder to lift the assembly (see lllustration 2.1.3 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

ILLusTrRATION 2.1.3: LiFT CYLINDER CONTROL - RAISE

QY |
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2.1.1 Making A Connection (Continued):

5. Grasp the tong door handle and pull the door to open (See lllustration 2.1.4). Opening the tong door will activate the
safety door system and prevent rotation of the cage plate.

Door Handle VA
Latch Post .

ILLusTRATION 2.1.4: OPENING ToNG DooR

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 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 con-
nection until the jaws have made full contact with the pipe or casing.

10. Begin rotation with the tong in high gear and the tong motor set to high speed (high speed/low torque). See Section
2.H.3 to set the tong motor to high speed, and Section 2.H.4 to properly set the tong to high gear. Do not shift gears
while the tong is rotating.

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGE PLATE MAY RESULT IN
CATASTROPHIC GEAR TRAIN FAILURE

11.  Push the motor control valve toward the tong to rotate the cage plate in the make-up direction.

ILLusTRATION 2.1.5: MoToR CoNTROL - MAKE-UP
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2.1.1 Making A Connection (Continued):

12.  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.

13. Stop rotation, and set motor to low speed and shift to low gear (low speed/high torque - See Section 2.H.3 for instruc-
tions for setting motor to low speed, and Section 2.H.4 for shifting to low gear). This will enable the tong to produce
adequate torque for making up the joint to specification.

14. 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 2.1.6).

ILLUSTRATION 2.1.6: MoToR CoNTROL - RELEASING JAWS

15. When tong jaws are free, 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. 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.

ILLusTRATION 2.1.7: LiFT CYLINDER CONTROL - LOWER

16. Repeat steps 6 through 15 until the desired number of connections are made up.
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2.1.2 Breaking A Connection

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

1. 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 directly from the rigid sling. See lllustration 2.1.1.

2. 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 lIllustration 2.1.8).

ILLusTRATION 2.1.8: SETTING BACKING PIN To “BREAK-OuT” PoSITION

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

Open the tong door (see lllustration 2.1.4).

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 2.1.3). 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 equipment.

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

6. 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 con-
nection until the jaws have made full contact with the pipe or casing.

9. Breakout torque is only available when tong motor speed is set to low speed and tong is in low gear. See Section 2.H.3
to set tong to low speed and Section 2.H.4 to shift to low gear. Do not shift gears while the tong is rotating.

SHIFTING TONG WHILE ROTATING THE MOTOR AND CAGE PLATE MAY RESULT IN
CATASTROPHIC GEAR TRAIN FAILURE

COY ‘ TecHunicaL ManuaL  2.33

MOVING GLOBAL ENERGY FORWARD



HD9625 9-%” - 22K G CommissIONING & OPERATION

2.1.2 Breaking A Connection (Continued):

10. Pull the motor control valve toward the operator to rotate the cage plate in the break-out direction.

ILLusTRATION 2.1.9: RoTATION CONTROL - BREAK-OUT

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

12.  When the connection breaks stop rotation, set tong motor to high speed and shift to high gear (see Section 2.H.3 to set
motor speed and 2.H.4 to shift to high gear). This will enable the tong to completely un-thread the connection at high
speed.

13. Pull the rotation control handle all the way out to completely un-thread the connection. Reverse the rotation control
handle (push toward tong) to release the tong jaws from the tubing (see lllustration 2.1.10).

ILLusTRATION 2.1.10: RELEASING ToNG JAWS FoLLowING BREAK-0UT & UN-THREADING
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2.1.2 Breaking A Connection (Continued):

14. 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.

ILLusTRATION 2.1.11: LoweRING Tong UsiNG LIFT CyLINDER CONTROL

15. Use your rig’s standard pipe handling procedures to remove and rack the freed tubing stand.
16 Repeat steps 5 through 15 as many times as necessary to break out and un-thread the desired number of connections.
24 EXTREME COLD WEATHER OPERATION PROCEDURES
1. Consult the power unit engine operator’s manual for all cold weather operating procedures and precautions.
Select gear and bearing lubricants that are compatible with expected climatic conditions.
Select hydraulic fluid that is compatible with expected climatic conditions.

Lol

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 & Drilling recognizes that minor on-site repairs and modifications are required to maintain peak operating condition 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 spring stop cylinders

» replacement of fasteners

Any replaced component must be an identical component supplied by McCoy Completions & Drilling. Replaced fasteners must be Grade 8 or
equivalent, or whatever fastener is specified by McCoy.
3.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 all personal protective equip-
ment (PPE) specified by your company’s HSE policy, 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 equipment acti-
vation. Notify operations when maintenance procedures are complete and equipment functionality is restored and tested.

If on-site maintenance must be performed (in other words, if equipment cannot be transported to a controlled maintenance facility)
isolate the location of the maintenance 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 personnel or equipment.

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

DO NOT PERFORM MAINTENANCE UNTIL TUBULAR CONNECTION EQUIPMENT HAS BEEN
COMPLETELY ISOLATED FROM HYDRAULIC POWER

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.

3.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 (see Section 3.H, Overhaul). Ensure that cleaning solvents and chemicals are captured to prevent environmental contamina-
tion, and dispose of all materials according to your company’s proscribed environmental protection regulations.

3.C PREVENTIVE MAINTENANCE PRACTICES

Regular maintenance programs are necessary, and must be established to assure safe, dependable operation of your Hydraulic Tubular
Connection System 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.

Manufacturers of 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.

Filtration of the hydraulic fluid must be 10 microns or better. 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 Drilling & Completions recommends tracking all maintenance activity including the lubrication schedule and replacement of
hydraulic hoses. 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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3.D

3.E

HYDRAULIC SYSTEM DE-PRESSURIZATION

McCoy Drilling & Completions recommends that the hydraulic system be de-pressurized prior to maintenance on any hydraulic compo-
nent. Perform the following steps to ensure the dangers posed by hydraulic fluid under pressure are minimized.

ENSURE ADEQUATE CONTAINMENT IS IN PLACE TO PREVENT ENVIRONMENTAL CONTAMINA-
TION FROM RESIDUAL HYDRAULIC FLUID

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

4. 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.

Disconnect the hydraulic RETURN line from the equipment.
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 TECHNICIAN, AND THAT ADEQUATE PERSONAL PROTECTIVE EQUIP-
MENT IS USED TO GUARD AGAINST PRESSURE INJURIES

LUBRICATION INSTRUCTIONS

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.

McCoy 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.

Coat the jaw pins and rollers with a liberal amount of anti-seize compound when installing new jaw die kits.

3.E.1  Cage Plate Cam Followers

Lubricate cam followers mounted in the cage plate and in the body plates surrounding the rotary gear through the grease fit-
tings in the ends of the cam followers (76 locations - see illustration 3.E.1).

ILLusTrATION 3.E.1: CAM FoLLOWER LUBRICATION

3.4 TecHNicAL MANUAL COY ‘

MOVING GLOBAL ENERGY FORWARD



MAINTENANCE HD9625 9-%4” - 22K TonG

3.E.2 Rotary Idler Bearings

Apply grease to these bearings through the grease fittings in the ends of the rotary idler shafts, located on the top of the tong
to the inside of each rigid sling weldment (2 locations total).

ILLusTRATION 3.E.2: ROTARY IDLER LUBRICATION

3.E.3  Pinion Idler Bearings

Apply grease to these bearings through the grease fittings in the ends of the pinion idler shafts, located on the bottom of the
tong on each side of the stiffener plate, just behind the brake band (2 locations total).

ILLusTRATION 3.E.3: PiNiON IDLER LUBRICATION
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3.E.4  Pinion Bearings

Apply grease to these bearings through the grease fittings in the pinion bearing caps located on the top of the tong directly
beneath the valve bank, and on bottom of the tong in the center of the stiffener plate (total of four locations).

ILLusTRATION 3.E.4: PiNioN LuBRIcATION (Tor PLATE

ILLusTRATION 3.E.5: PiNioN LuBRICATION (BoTtTOM PLATE
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3.E.5 Clutch Shaft Bearings

Apply grease to these bearings through three grease fittings in the clutch bearing cap, which is located on the bottom plate.
Note that the centre grease fitting is recessed into the end of the clutch shaft.

ILLusTRATION 3.E.6: CiLuTcH LUBRICATION

3.E.6 Motor Mount Housing

Apply grease to the gears in this housing through the two grease fittings on the bearing cap on top of the motor mount, in the
area indicated by the red circle.

ILLusTRATION 3.E.7: MoTOR MOUNT LUBRICATION
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3.E.7  Shifting Shaft

Apply grease to the shifting shaft and shifting shaft bushings. These can be accessed through the cover plate on the side of
the tong, near the rear.

ILLusTRATION 3.E.8: SHIFTER SHAFT LUBRICATION

3.E.8 Door Latch Lubrication

Apply a small amount of grease to the door latch shaft and the door latch hook as necessary in order to maintain smooth
operation.

ILLusTRATION 3.E.9: DooR LATCH LUBRICATION
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3.E.9 Safety Door Switch Lubrication (First Generation Safety Doors Only)

Apply grease to the safety door switch through the grease fitting on the cable guide. Also lightly grease the safety door switch
plunger (circled in red in the following illustration) in order to ensure it will allow the rounded corner of the door weldment to
smoothly slide across it.

ILLusTRATION 3.E.10: SAFETY DoOR SwitcH LUBRICATION (FIRST-GENERATION SAFETY DOORS

3.E.10 Door Spring Cylinder
Periodically disassemble the door stop cylinders and coat the spring and cylinder with a general purpose lubricating oil.

ILLusTRATION 3.E.11: DoOR SPRING CYLINDER

THE DOOR STOP CYLINDER SPRING MAY RETAIN ENERGY FROM BEING COMPRESSED. USE A
CLAMP TO CONTAIN THE ENDS OF THE CYLINDER WHEN IT IS REMOVED, AND RELIEVE THE SPRING
TENSION GRADUALLY.
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3.F ADJUSTMENTS
3.F.1 Brake Band Adjustment

The top and bottom 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. Use caution, as over-
tightening will cause excessive wear to the brake bands.

BRAKE BAND

BRAKE BAND ADJUSVTMENT
BOLT AND NYLOCK NUT

ILLusTRATION 3.F.1: BRAKEBAND ADJUSTMENT

TOP AND BOTTOM BRAKE BANDS MUST BE ADJUSTED SIMULTANEOUSLY AND EQUALLY

3.F.2  Shifter Detent Force 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 loosening 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 require replacement (see Pp. 5.12 - 5.13).

ILLUSTRATION 3.F.2: SHIFTER DETENT FORCE ADJUSTMENT
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3.F.3 Safety Door Switch Adjustment (First-Generation)

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
immediately and completely stop rotating when the door is opened, remove the tong from service and perform 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 control cable guide mount at the door end,
remove the control cable and plunger, and thoroughly clean and lubricate the plunger and control cable before reinstall-
ing.

Test the control cable after cleaning and reinstallation. The cable end should spring back when depressed. If the cable
does not smoothly spring back, replace the control cable.

Following reinstallation the plunger should extend 3/4 of an inch from the end of the control cable guide mount.

ILLusTRATION 3.F.3: SarFETY DooR PLUNGER ADJUSTMENT 01

Adjust plunger position using the positioning nut and locking nut on the control cable before proceeding. Loosen the
locking nut, and adjust the positioning nut until the plunger extension measures approximately 3/4”. When position of
the plunger is set, tighten the locking nut. Note that although the following illustration shows the tong door closed, the
plunger extension must be performed with the door open.

ILLusTRATION 3.F.4: SAFETY DOOR PLUNGER ADJUSTMENT 02
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3.F.3 Safety Door Switch Adjustment (First-Generation) Continued:
6. Connect hydraulic power to the tong.

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

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

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

10. Adjust the guide block first. Slightly loosen the two mounting bolts, and use a hammer to lightly tap the guide block
toward the front of the tong. Adjust the block approximately ” of an inch, and retighten the mounting bolts.

ILLusTRATION 3.F.5: SAFETY DoOR PLUNGER ADJUSTMENT

11. Repeat steps 6 through 9.

12. Make another adjustment of the guide block. Once the adjustment block can no longer be adjusted, further adjustment must
be made using the cable positioning nuts (see Step 5).

13. Repeat steps 6 through 12 as many times as necessary to properly adjust the safety door switch. Once the switch has been
satisfactorily adjusted the tong my be returned to service.
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3.F.4 Safety Door Switch Adjustment (Second-Generation)
1. Set the tong up in a controlled testing environment. Do not connect hydraulic power at this time.

2. 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, replace the safety door switch.

ILLusTRATION 3.F.6: NEW-STYLE SAFETY DooR AbDJUSTMENT 01

3. If necessary, align the notch on the safety door cam with the safety door switch plunger. Loosen the three bolts securing the
safety door cam to the door plate and rotate until the notch in the cam is centered on and in full contact with the plunger of
the safety door switch.

Align notch on door cam
with safety door plunger

ILLusTRATION 3.F.7: NEW-STYLE SAFETY DOOR ADJUSTMENT 02
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3.G

3.F.4

Safety Door Switch Adjustment (Second-Generation) Continued:
4. Connect hydraulic power to the tong.

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

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

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

8. Lateral adjustment is achieved by adjusting the position of the safety door switch mounting block/guard weldment.
Loosen the three mounting bolts on the weldment slightly. Use a hammer to lightly tap the weldment approximately
1/16” (2 mm) toward the door cam. Retighten the mounting bolts.

ILLusTRATION 3.F.8: NEW-STYLE SAFETY DOOR ADJUSTMENT 03

9. Repeat steps 5 through 7. If the safety door mechanism operates correctly and no further adjustment is required this
procedure is complete. If further adjustment is required, repeat steps 8 and 9 until the safety door mechanism operates
correctly. If your equipment reaches the adjustment limits before correct operation of the safety door mechanism is
achieved contact the engineering department at McCoy Drilling & Completions | FARR for further technical advice.

RECOMMENDED PERIODIC CHECKS

3.G.1

3.G.2

3.G.3

3.G.4

Door Stop Spring

The spring inside the actuator cylinder must be of sufficient strength to enable the door latch mechanism to snap closed prop-
erly, and to hold the door in the open position when opened. Door stop spring fatigue will result in sluggish latch operation.
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 bottom
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 recom-
mends that the torque gauge assembly be calibrated yearly. Periodically check to ensure the load cell is filled with oil (see
Section 6).

DRILLING &
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MAINTENANCE HD9625 9-%4” - 22K TonG

3.H REMOVAL OF TOP PLATE FOR OVERHAUL

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

N =

@

10.

1.

12.

13.

14.

15.

16.
17.

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.

Place the tong on a suitable surface that will support the entire weight of the tong and allow access to the bottom plate.

Support the rigid sling with a crane. Remove the two hitch pins from each rigid sling pin, and remove the rid sling pins. The rigid
sling may now be lifted away from the tong. Remove both rigid sling hanger bracket weldments.

Disconnect the hydraulic connections from the motor. Remove the bolts securing the safety door plunger block to the top plate near
the door. Undo the restraints securing the inlet and outlet lines from their supports, and the four 3/8” x 1” bolts securing the valve
mount weldment to the top plate. Lift the entire hydraulic valve section away from the tong. Remove the inlet and outlet support
pieces.

Remove the adjustable outlet support from the top plate.

Remove the tong door cylinder.

THE DOOR STOP CYLINDER SPRING MAY RETAIN ENERGY FROM BEING COMPRESSED. USE
A CLAMP TO CONTAIN THE ENDS OF THE CYLINDER WHEN IT IS REMOVED, AND RELIEVE THE
SPRING TENSION GRADUALLY.

Remove the door assembly by removing the door pin. Remove the 1” outside snap ring from the shaft just inside the top and bot-
tom door weldment plate and slide the shaft out the bottom. Support the door assembly as the door pin is removed - a soft alloy
material (e.g. brass rod, etc.) may be required to lightly tap the shaft through the door assembly until it comes free at the bottom.

Remove the two socket head cap screws securing the torque gauge mount to the motor mount, and lift the gauge mount out of
place.
Remove the remaining two socket head cap screws securing the motor, and lift the motor off the motor mount. Inspect the motor

gear, located at the bottom of the motor shaft, for gear clashing or tooth damage. Also, ensure that the motor gear is securely
attached to the motor shaft.

Remove the motor mount by removing the four 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 snap ring that secures the clutch drive gear. Remove the clutch drive gear and top clutch spacer. Remove the six #10
x 3/4” socket head cap screws securing the bearing retainer to the top plate, and slide the bearing and bearing retainer up and off
the clutch shaft.

Remove the clevis pin connecting the shifting shaft handle to the shifting shaft. Back off the shifter position detent spring and ball
assembly as much as possible without removing the adjustment bolt.

Remove the access panel on the body side adjacent to shifter assembly. Remove the 5/8” fine thread nut, and 5/8” fine thread jam
nut from the shifting shaft to release the shifting fork from the shaft. The shifting shaft may now be carefully rotated and pulled out
of the top shifter bushing. Use caution that the shifter detent ball is not dislodged and lost when the shifter shaft is removed.

Remove the four 3/8” x 1” hex bolts and 3/8” lock-washers securing the shifter lug weldment to the top plate, and remove the shifter
lug and the shifter handle.

Remove the top brake band by removing the adjustment socket head cap screw and locking nut from the rear brake band lug, and
the shoulder bolts from the front pivot points.

Remove the bottom brake band by removing the the adjustment socket head cap screw and locking nut from the rear brake band
lug, and the shoulder bolts from the front pivot points.

If not already done, remove the jaw pivot bolts and the jaw assemblies.

Remove the backing pin assembly.

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
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HD9625 9-%” - 22K Tone MAINTENANCE

3.H REMOVAL OF TOP PLATE FOR OVERHAUL (CONTINUED):

18. Remove the upper and lower nuts and washers from the front cage plate spacers, Remove the rear cage plate bolts, washers, and
nuts, and the rear cage plate spacer. The cage plates may now be removed.

19. Pull the top bearing cap and spacer for the pinion drive gear by removing the four 1/2” bolts which secure the bearing cap to the
top plate. 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.

20. Remove the hex head bolts and recessed socket head cap screws around the perimeter of the tong which secure the top plate to
the gear case housing.

21. With all the above steps taken, the top tong plate can be lifted off providing access to the inside of the gear case. Note that the
top cam follower array remains attached to the top plate - these cam followers should all be inspected, and replaced if necessary.

COY |
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MAINTENANCE

3. ASSEMBLY PROCEDURES

HD9625 9-%” - 22K TonG

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 assembling the tong in

our plant.

NOTE ON INSTALLATION PRACTICES: Ensure all bearings are liberally greased before installing over a shaft or into gears or bearing
caps. When inserting a shaft through a support roller assembly ensure shaft is greased. Also ensure all metal-to-metal contact in the
gear train is adequately greased. When graphics are not used in the assembly process, please refer to the relevant exploded diagrams

in Section 5.
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™,
TIGHTENING TORQUE GUIDE
SAE GRADE 8 - FINE THREAD
SIZE CLAMP LOAD PLAIN PLATED
14" - 28 (.250) 3,263 14 ft. Ibs. 10 ft. Ibs.
516”- 24 (.3125) 5,113 27 ft. Ibs. 20 ft. Ibs.
%" - 24 (.375) 7,875 49 ft. Ibs. 37 ft. Ibs.
I6”- 20 (.4375) 10,650 78 ft. Ibs. 58 ft. Ibs.
12”- 20 (.500) 14,400 120 ft. Ibs. 90 ft. Ibs.
916" - 18 (.5625) 18,300 172 ft. lbs. 129 ft. Ibs.
8 (.625) 23,025 240 ft. Ibs. 180 ft. Ibs.
6 (.750) 33,600 420 ft. Ibs. 315 ft. Ibs.
%" - 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. lbs. 764 ft. Ibs.
%" -12 (1.125) 77,025 1444 ft. lbs. 1083 ft. lbs.
1% -12(1.125) 96,600 2012 ft. Ibs. 15009 ft. Ibs.
1% -12(1.375) 118,350 2712 ft. Ibs. 2034 ft. Ibs.
112"-12 (1.500) 142,275 3557 ft. Ibs. 2668 ft. Ibs.
SAE GRADE 8 - COARSE THREAD
SIZE CLAMP LOAD PLAIN PLATED
14" - 20 (.250) 2,850 12 ft. Ibs. 9 ft. Ibs.
516”- 18 (.3125) 4,725 25 ft. Ibs. 18 ft. Ibs.
6 (.375) 6,975 44 ft. Ibs. 33 ft. Ibs.
"I16”- 14 (.4375) 9,600 70 ft. Ibs. 52 ft. Ibs.
3 (.500) 12,750 106 ft. Ibs. 80 ft. Ibs.
916" - 12 (.5625) 16,350 153 ft. Ibs. 115 ft. lbs.
%" - 11 (.625) 20,325 212 ft. lbs. 159 ft. lbs.
%" -10 (.750) 30,075 376 ft. Ibs. 282 ft. Ibs.
7%" -9 (.875) 41,550 606 ft. Ibs. 454 ft. Ibs.
17-8(1.000) 54,525 909 ft. Ibs. 682 ft. Ibs.
1% -7(1.125) 68,700 1288 ft. Ibs. 966 ft. Ibs.
114-7(1.125) 87,225 1817 ft. lbs. 1363 ft. Ibs.
1% -6(1.375) 103,950 2382 ft. Ibs. 1787 ft. lbs.
1 %2 -6 (1.500) 126,450 3161 ft. Ibs. 2371 ft. Ibs.

REPLACEMENT FASTENER (BOLTS, NUTS, CAP SCREWS, MACHINE SCREWS, ETC.) USED DURING
MAINTENANCE OR OVERHAUL MUST BE GRADE 8 OR EQUIVALENT UNLESS OTHERWISE SPECI-
FIED.
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HD9625 9-%” - 22K Tone MAINTENANCE

3.1 ASSEMBLY PROCEDURES (CONTINUED):
1. Position the tong body gear case weldment on a suitable stationary support such that the bottom body plate is accessible.

2. Install twenty cam followers (PN SSCF1500) onto the bottom plate as shown in the following illustration. Secure each cam follower
with a 78" lock-washer and 7" NC hex nut.

ILLusTRATION 3.1.1: Cam FoLLOWER INSTALLATION - BoTTOM PLATE

3. Install rotary gear, ensuring the backing pin slots face up. The outside of the rotary gear rides on top of the cam followers installed
in the step 2.

4. Press pinion bearing (PN 1234-08-01B) into bottom pinion bearing cap (PN AK01-151), and install bearing cap into bottom plate
of tong using four #2” NC x 1-1/4” hex bolts and 7%’ lock-washers.

5. Press lower clutch bearing (PN 02-0076) into clutch bearing cap (PN AK01-201), and install bearing cap into bottom plate of tong
using four 28" NC x 1-1/4” hex bolts and 2¢” lock-washers.

6. Press two idler bearings (PN 02-E0104) into each rotary idler gear (PN AK01-102). Ensure the bearings are pressed tight to the
inner flange on the idler gears. Insert a bearing retainer ring (PN 02-E105) into each idler gear to secure the bearings.

7. Lightly grease each rotary idler shaft (PN 101-5005) and insert into the gear and bearing assemblies. For reference, if the rotary
idler shaft is inserted through the gear and bearing assembly correctly the snap ring in the gear assembly will be oriented toward
the bottom of the idler shaft. The bottom of the shaft in not drilled and tapped for a grease fitting. Centre the gear and bearing
assembly on each rotary idler shaft (see lllustration 3.1.2).

3.18 TecHNicaL MaNuAL COY ‘
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MAINTENANCE

HD9625 9-%” - 22K TonG

3. ASSEMBLY PROCEDURES (CONTINUED):

1.

Snap Ring

Bottom of
Idler Shaft

ILLusTRATION 3.1.2: ROTARY IDLER GEAR ORIENTATION

Slide a rotary idler spacer over each end of the rotary idler
Install each rotary idler assembly, ensuring bottom of the shafts are inserted through the bottom plate.

Slide the high pinion gear (PN 997-A4-87B) over the end of the pinion gear shaft (PN 997-A7-86B). Ensure the pinion gear is
oriented correctly when installing the high pinion gear - see Pp. 5.8 - 5.9 for an exploded view. Place the end of the pinion shaft
with the high pinion gear into the lower pinion bearing installed in Step 4.

Install one retainer clip (PN 02-0009) into each pinion idler gear (PN AK01-122). Lightly grease the inside of the gears, and press
a rotary idler bearing (PN 02-0075) into each gear, tight to the previously installed retainer. Secure each bearing with another
retainer clip (PN 02-0009).

Insert each pinion idler half-shaft through the pinion idler gear assemblies. Place a bearing seal (PN 02-0010) over the end of each
pinion idler shaft, and secure shafts and seals to the gear assemblies using a small retainer ring (PN 02-0008).

Place the ends of each pinion idler through the bottom plate, ensuring the pinion idler gears mesh smoothly with the rotary idler
gears and the pinion gear shaft.

Place the tong body stiffener plate (PN AK00-001) onto the bottom of the tong, and secure the stiffener plate in place with the
72" UNC x 2-72" hex bolts,?2” lock-washers, and 1-72” UNF nylock nuts used to secure the pinion idler half-shafts to the bottom
plate. Secure the rear of the stiffener plate with a 2" UNC x 1-74" hex bolt and 2" lock-washer, next to the clutch bearing cap (see
lllustration 3.1.3).
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MCCOY ‘ COMPLETIONS TecHNICAL ManuaL 3.19

MOVING GLOBAL ENERGY FORWARD
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3. ASSEMBLY PROCEDURES (CONTINUED):

15.

16.

17.

3.20

ILLusTRATION 3.1.3: STIFFENER PLATE INSTALLATION

Lightly grease clutch o-ring (PN 08-1240) and insert into the o-ring groove in the clutch bearing cap.

ILLusTRATION 3.1.4: CLutcH O-RING INSTALLATION

Lightly grease all four needle bearings (PN 02-1404), and slide two bearings over each end of the clutch shaft and press tight to
the center gear in the clutch shaft.

Slide the high clutch gear (PN 997-HT-51B) over the bottom end of the clutch shaft (the bottom end of the clutch shaft can be
identified by the threaded 78" NPT port for a grease fitting) and press on to the two needle bearings on that side of the center gear
on the clutch shaft. Ensure the gear is properly oriented on the shaft - the smaller diameter portion of the gear must be oriented
toward the center clutch shaft gear.

Slide the lower clutch spacer (PN 997-99) over the bottom end of the clutch shaft - the side of the spacer with the small shoulder
should be oriented toward the lower clutch bearing and the flat side against the high clutch gear.

TecHNICAL MANUAL COY ‘
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MAINTENANCE HD9625 9-%4” - 22K TonG

3. ASSEMBLY PROCEDURES (CONTINUED):

19. Insert the bottom end of the clutch shaft into the clutch bearing cap, ensuring that the o-ring does not become dislodged - the
o-ring should slide over the outside circumference of the clutch shaft. Mesh the high clutch gear with the high pinion gear.

20. Slide the shifting collar (PN 997-HT-62) over the top of the clutch shaft and mesh with the center clutch shaft gear.

21. Slide the low clutch gear (PN 997-HT-52) over the top of the clutch shaft and press onto the remaining two needle bearings - press
tight to clutch shaft shaft center gear.

22. Slide clutch gear spacer (PN AK01-204) over the top of the clutch shaft and press tight to the low clutch gear.

23. Slide the low pinion gear (PN 997-A5-88) on to the pinion gear shaft, ensuring that the smaller diameter shoulder on the low pinion
gear is facing up.

24. Insert two positioning dowel pins (PN 09-0092) into the two un-threaded holes in the side body weldment on either side of the door
opening.

25. Install door latch post (PN 101-5108) into the machined hole in the front of the bottom plate next to the opening (see lllustration
3.1.5).

ILLusTRATION 3.1.5: DooR LATCH POST INSTALLATION
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HD9625 9-%” - 22K Tone MAINTENANCE

3. ASSEMBLY PROCEDURES (CONTINUED):

26. Install twenty cam followers (PN SSCF1500) onto the top plate as shown in the following illustration. Secure each cam follower
with a 78" lock-washer and 7” UNC hex nut.

ILLusTRATION 3.1.6: CAM FoLLOWER INSTALLATION - Tor PLATE

27. Install top plate onto side body assembly, ensuring the door latch post fits into the machined hole in the top plate. Secure plate
with 26" UNC x 1-1/2” hex bolts and %" lock-washers, and %" UNC x 1-74" hex socket head cap screws. Do not install fasteners in
the rigid sling bracket or hydraulic support locations as shown in Figure 3.1.7.

LLUSTRATION 3.1.7: Tor_PLATE FASTENERS
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MAINTENANCE HD9625 9-%4” - 22K TonG

3. ASSEMBLY PROCEDURES (CONTINUED):

28.

29.
30.

31.

32.

Top Shifter Bushing (101-0020)

33.

34.

35.

36.

37.

Press top clutch bearing (PN 02-0077) into the top clutch bearing retainer (PN AK01-203), and install top clutch bearing/bearing
retainer on to the top plate using six 10-24 x 34" hex socket head cap screws.

Slide the bearing spacer (PN AK01-205) over the end of the clutch shaft.

Install clutch drive gear (PN 997-HT-61) on to the end of the clutch shaft, ensuring the “cut out” on the drive gear faces up. Secure
with an external snap ring (PN 1234-00-04).

Press the remaining pinion bearing (PN 1234-08-01B) into the top pinion bearing cap (PN 997-D15-89), and install on to the top
plate of the tong over the pinion shaft, ensuring that the pinion bearing spacer (PN 1400-89A) is placed between the bearing cap
and the top plate. Secure with four 2" UNC x 1-74" hex bolts and 2" lock-washers.

If not already done thread three %" UNC hex socket set screws into the top shifter bushing (PN 101-0020). Thread the top shifter
bushing into the top plate, ensuring the unplugged hole in the bushing faces toward the left rear of the tong at roughly a 45° angle.
Thread the shifter detent tube (PN 101-0019) into the shifter bushing.

5

L]

-

ILLusTRATION 3.1.8: ToP SHIFTER BUSHING INSTALLATION

Position the shifting fork (PN 997-HT-72) in its proper position, engaged with the shifting collar. Lightly grease the shifting shaft (PN
1400-71) and insert through the top shifter bushing, which is typically welded to the top plate. Continue to insert the shaft through
the shifting fork, and secure the shaft to the fork with a %” UNF hex nut, and a %” UNF hex jam nut.

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 1-74” 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 Section 3.F.2 for information about adjusting the shifter
detent tension.

Place two 5/16” motor mount positioning dowel pins (PN 09-0170) in to their locations in the un-threaded holes adjacent to the the
clutch drive gear. Install the motor mount (PN-C8-150) on to the top plate and secure with four 72" UNC x 2” hex socket head cap
screws.

Install 5/16” x 5/16” x 2” square key into the key slot on hydraulic motor shaft. Install motor gear (PN 997-A10-149) on to the
hydraulic motor shaft over the key, and secure with two %” UNC x %" flat point hex socket set screws.

Install motor on to motor mount. Secure the RH side of the motor (as seen from the back of the tong) with two 72" UNC x 1-7%” hex
socket head cap screws and /2’ lock-washers. The torque gauge holder weldment (PN 1500-09-04A) is secured by the two LH
motor screws - position the torque gauge holder weldment in place, and secure it and the LH side of the motor with two 2° UNC
x 1-14” hex socket head cap screws and /%" lock-washers.
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HD9625 9-%” - 22K Tone MAINTENANCE

3. ASSEMBLY PROCEDURES (CONTINUED):

38.

39.
40.
41.

42.

43.

44.

3.24

Install twenty cam followers (PN 02-0016) into the bottom cage plate weldment (PN AK20-20W-KT), and secure the cam followers
with %6” UNF thin nylock nuts. Install 20 cam followers into the top cage plate (PN AK20-10W-KT). Assemble the top and bottom
cage plates around the body plates and rotary gear using two rear cage plate tubular spacers (101-4992), two threaded front cage
plate spacers (PN AK20-031), two »2” UNC x 6-%4" bolts, two 1/2” narrow flat-washers, two 72’ UNC thin nylock nuts, four 5/16”
UNC hex nuts, and four 5/16” lock-washers.

ILLusTRATION 3.1.9: CAGE PLATE ASSEMBLY
If not already done, thread 1-74” UNF nylock nuts on to each end of the rotary idler shafts.
If not already done, thread 1-72” UNF nylock nuts on to the ends of the pinion idler shafts.

Attach the shifter lug weldment (PN 101-0016) to the top plate of the tong next to the top shifter bushing weldment using four %"
UNC x 1” hex bolts and 74" lock-washers.

Connect the shifter handle weldment’'s (PN AK00-092) pivot point to the pivot point of the shifter lug weldment using a 5/16” x 1-12"
clevis pin. Connect the end of the shifter handle weldment to the top of the shifter shaft using a 5/16” x 1” clevis pin. Secure the
clevis pins with .093” X 1.125” hitch pins.

Slide the backing pin retainer (PN 101-4040) over the backing pin spacer tube (PN 101-4995). Mount the spacer tube to the top
cage plate using a 2" UNC x 4-72" hex bolt, 2" narrow flat-washer, and a 72" UNC thin nylock nut.

Ensure a %’ threaded stud (PN 101-4058) has been threaded into the backing pin (PN 101-4994). Insert the backing pin/threaded
rod assembly through the backing pin retainer, and secure with the backing pin knob (see Pp 5.14 - 5.15 for a detailed assembly

drawing).
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MAINTENANCE HD9625 9-%4” - 22K TonG

ASSEMBLY PROCEDURES (CONTINUED):

3.

45.

46.

Install upper and lower lined brake band weldments (PN 101-4999). Secure the rear of the top brake band to the brake band
retainer studs on the top and bottom plates with a 72" UNC x 3-%" hex socket head cap screw and 72" NC thin nylock nut each,
and secure the front of the weldments to the top and bottom plates with 72" x 1-72" hex socket shoulder screws.

Assemble the door latch (see Pp. 5.24-5.25 for an exploded view):
i.  Insert the door latch shaft (PN 101-5249) through the bottom door plate until it is about halfway to the top door plate.
ii.  Slide a door latch bushing (PN 02-E124) shoulder-down over the shaft until it is tight to the shoulder on the pivot shaft.

iii.  Slide the door latch on to the bushing installed in the last step. ASSEMBLY NOTE: Ensure the latch is oriented toward the
latch post installed in Step 25.

iv. Slide a second door latch bushing over the shaft, shoulder-down,

v. Install the latch handle weldment on to the second latch bushing, with the handle part of the weldment pointing toward the
bottom plate of the door weldment.

vi. Slide a thrust washer (PN 02-E0125) over the top of the latch shaft.
vii. Slide the end of the latch shaft through the top door plate and secure with a %” UNC nylock nut and %” narrow flat washer.
viii. Insert the door latch spring (PN 997-13D) into the round receptacle in the door weldment (PN AK12-702B-KT-SINGLE).

ASSEMBLY NOTE: See lllustration 3.1.10 for a view of the assembled latch.

47.
48.

49.

50.

lLLusTRATION 3.1.10: TonG DooR LATCH (ASSEMBLED)

Insert door bushings (PN 02-E0126) in to the top and bottom plates of the door weldment (PN AK12-702B-KT-SINGLE).

Position the door weldment over the top and bottom plates so the post holes in the door weldment align with the post holes in
the body plates. Insert the door pivot shaft (PN 101-5034) from the top through the body plates and door weldment. Secure the
shaft with a %” UNC thin nylock nut and a %" narrow flat washer. ASSEMBLY NOTE: Ensure a 1” regular flat washer is inserted
between the bottom of the top door plate and the top of the top body plate, and the top of the bottom door plate and the bottom
of the bottom plate.

Install the door cylinder (PN 101-0069) onto the lugs on the door weldment and body (typically welded to the top plates). Secure
the rear of the cylinder with a ¥2” x 2” UNC hex socket head shoulder bolt, and the front of the cylinder with a 2" x 1” UNC hex
socket head shoulder bolt.

Install the RH rigid sling bracket (PN 101-1244) and the LH rigid sling bracket (PN 101-1245). Secure each bracket to the top plate
with two 28" x 2” hex bolts and lock-washers.
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HD9625 9-%” - 22K Tone MAINTENANCE

3. ASSEMBLY PROCEDURES (CONTINUED):

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

3.26

Use a crane to position the rigid sling weldment, and connect to the two rigid sling brackets using one rigid sling pin (PN AK00-056)
per side. Secure each rigid sling pin with two 0.243” x 5.125” hitch pins.

Pre-mount the main hydraulic inlet line to the inlet section on the valve bank. Mount the main valve bank to the valve mount
weldment (PN AK00-070B-KT) using four 2" UNC x 4-%2" hex bolts, two 72" narrow flat-washers per bolt, and four 72" UNC nylock
nuts. Secure the hydraulic line to the top of the valve mount weldment using a %" UNC threaded U-bolt (PN 101-2075) and two
%" UNC nylock nuts.

Install the valve mount weldment on the top plate, directly over the top pinion bearing cap. Secure with four 38” UNC x 1” hex bolts
and %" lock-washers.

Attach the inlet coupling support weldment (PN 101-1138) to the top plate directly behind the RH rigid sling bracket. Secure with
two 26” UNC x 1” hex bolts and 2¢” lock-washers. Attach the adjustment plate (PN 101-5075) to the support weldment using four
%" UNC x 1” hex bolts, two 28" narrow flat-washers per bolt, and four 28" UNC nylock nuts.

Attach the two #20 (1-74") x JIC 1” flange elbows (PN 02-9216) to the motor ports using two #20 split flange kits (PN 02-9217).

Attach the valve mount handle weldment (PN AK00-076) to the top LH side of the valve mount weldment (as seen from the rear
of the tong) using two 5/16” UNC x 1” hex bolts, two 5/16” narrow flat-washers per bolt, and two 5/16” UNC nylock nuts.

Thread the safety door plunger (PN 101-4360) on to one of the threaded ends of the push/pull control cable (PN 02-E0026). If this
is final assembly use red or blue Loctite™ to secure the plunger to the control cable. Insert the end of the push-pull control cable
with the plunger into the door-side cable guide holder (PN 101-4235) and adjust the positioning nut so that approximately 22" (1.5
cm) protrudes out the other end.

Thread a 10-32 x 1” coupling nut approximately halfway on to the other end of the control cable. This coupling serves as a contact
spot with the control valve in the valve-side cable holder. If this is final assembly use red or blue Loctite™ to secure the coupling
nut to the control cable.

Thread the modified Deltrol isolator valve (PN 08-0337M) into the cable guide holder (PN 101-4236). Install a 72" NPT x 4" JIC
90° elbow into each open port on the Deltrol valve.

Insert the end of the control cable with the coupling nut into the cable guide holder/Deltrol valve assembly. Ensure the coupling nut
on the end of the cable contacts the actuator on the Deltrol valve, and secure the cable to the cable guide with the locking nuts.

Secure the cable guide holder to the top plate using the cable guide cover plate (PN 101-4237) and two 3/8” NC x 1-3/4” hex bolts
and %" lock-washers.

Use the 1-74” pipe clamp (PN 02-E0025), and a 3/16” UNC x %" hex bolt and 3/16” lock-washer to attach the cable guide holder
to the valve mount weldment. See Section 3.E.3 for instructions for properly adjusting the safety door switch assembly.

Install grease fittings as follows:

i. Install a 74" UNF straight thread grease fitting (PN 02-0097) in the end of each rotary idler shaft, located on the top side of
the tong.

i. Install a 28" NPT grease fitting (PN 02-0005) in the end of each pinion idler half-shaft, located on the the bottom side of the
tong.

ii. Install two 1/8” NPT 90° grease fittings (PN 02-0093) in each pinion bearing cap

iv. Install two %" NPT 90° grease fittings (PN 02-0093) in the clutch bearing cap on either side of the center hole, and one ’¢”
NPT grease fitting (PN 02-0005) in the end of the clutch shaft, accessed through the center hole in the clutch bearing cap.

v. Install a %” NPT 90° grease fitting (PN 02-0093) in the threaded port on top of the motor mount.

ALL CAM FOLLOWERS ARE FACTORY-EQUIPPED WITH GREASE FITTINGS
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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.

3J

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

2.1

3.0
4.0

501
6.]
7.1

8.]

9.[]
10.[]

11.[]
12.[]

DO NOT PERFORM ANY FURTHER ACTIONS OR MAINTENANCE WHILE THE TONG IS CONNECT-
ED 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.

DePRESSURIZE HYDRAULIC 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 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 QUALI-
FIED SERVICE TECHNICIAN, AND THAT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT IS
USED TO GUARD AGAINST PRESSURE INJURIES

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

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 gear train through the access panel and the opening of the rotary 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 & outlet line
supports, tong legs, shifter handle pivot lugs). Tighten or replace loose or missing fasteners. Farr recommends that damaged
or missing body parts be 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 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 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.

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.

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

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

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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13. ]
14.]
15.[]

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 hydraulic 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.

16.[]
17.1]
18.[]

19.[]
20.[]

21.[]

22.[]

23.[]

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 (compression
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 cage plate at low speed (low gear)
in both directions (makeup and breakout). If cage plate 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,
cage plate 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 cage plate, ensure that the jaws properly cam. If the jaws do not cam properly, the brake bands need to
be tightened. Incrementally adjust both the top and bottom brake bands EQUALLY until proper cam action is achieved.
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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 conjunction with your maintenance foreman’s experience and best estimate
of when your equipment is due for this maintenance.

3K

1.

2.]

3.1
4.1 ]

511

6. ]
7.1

8.1
9.[]

10.[]
11.[]

Rotate cage plate/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 CONNECT-
ED 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.

DePRESSURIZE HYDRAULIC 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 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 TECHNICIAN, 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 wand is
used), or an appropriate solvent-based grease-cutting cleaner such as Varsol. Ensure adequate containment is in place to
prevent environmental contamination from residual hydraulic fluid, dirty grease, and cleaning agents.

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 environmental 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 gear train cavity - if shavings or metal pieces are seen the tong must be overhauled before it is returned to service.

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.

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 & outlet line
supports, tong legs, shifter handle pivot lugs). Tighten or replace loose or missing fasteners. Farr recommends that damaged
or missing body parts be repaired or replaced as soon as possible.

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.

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

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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12.]

13. ]

14.]
15. ]
16. ]
17. ]

18.[]

19.[]
20.[]

21.[]
22.[]

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 testing 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 gear train by hand, and use a flashlight to perform a visual inspection of the gear train through the access panel
and the opening of the rotary gear while the gear train 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 com-
plete.

Inspect all jaws and dies in use for the maintenance interval. Inspect the jaw roller pins for signs of damage - replace 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 brake band linings - replace if necessary. Unequal wear of the brake bands indicates that the brake
band tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on properly adjusting
brake bands.

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 gear train 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 hydraulic 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.

23.[]
24.[]

25.[]

26.[ ]
27. ]

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 gear train. De-energize the power unit, and perform another generous lubrication of the gear train,
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 gear train.

De-energize the power unit, and perform a third generous lubrication of the gear train, including the gear housing.
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31.
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35.
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37.

38.[]
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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.

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 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 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 (compression
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.

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 cage plate, ensure that the jaws properly cam. If the jaws do not cam properly, the brake bands need to be
tightened. Incrementally adjust both the top and bottom brake bands EQUALLY until proper cam action is achieved. Refer
to the maintenance section of the manual for instructions on properly adjusting brake bands.

Perform a full functional test of the tong including, if applicable, backup components, lift cylinder, and float frame compo-
nents. 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 operating correctly and the tong must be re-
moved 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, cage plate 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 (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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3.L TUBULAR CONNECTION EQUIPMENT DE-COMMISSIONING & SHIPPING PROCEDURE

Perform the following decommissioning 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.

IN ORDER TO MAINTAIN THE INTEGRITY OF INSTALLED SEALS, MCCOY RECOMMENDS THAT
THE MAXIMUM STORAGE INTERVAL NOT EXCEED ONE YEAR. AT LEAST ONCE PER YEAR ALL
TUBULAR CONNECTION IN LONG-TERM STORAGE SHOULD BE RECOMMISSIONED AS PER
SECTION 3.M. IF FURTHER STORAGE IS REQUIRED, THE EQUIPMENT SHOULD THEN BE PUT
THROUGH ANOTHER DE-COMMISSIONING PROCEDURE.

DEPRESSURIZATION PROCEDURE IN PREPARATION FOR STORAGE:

1)

1.

w

©C©w © NOoO O A

Rotate the tong so that the opening in the rotary gear faces the gear train (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).

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.

Disconnect the hydraulic RETURN line from the equipment.

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

OO ddono o O da

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 TECHNICIAN, AND THAT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT IS USED TO
GUARD AGAINST PRESSURE-INDUCED INJURIES

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

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 environmental 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 gear train 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 solvent-based
grease-cutting cleaner such as Varsol. Ensure adequate containment is in place to prevent environmental contamination from
residual hydraulic fluid, dirty grease, and cleaning agents.

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

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

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 to be painted
to ensure they are free of grease, dirt, or solvent. Touch up using a solvent-based acrylic paint - “McCoy Grey” is paint number
RAL7015. 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 points. Gener-
ously fill the gear train 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 exces-
sive back pressure. Do not neglect to connect the motor drain.
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11.]
12.]

13. ]
14.]
15.[]
16.[]

17.11]

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 gear train. De-energize the power unit, and perform another generous lubrication of the gear train, 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 gear train.

De-energize the power unit, and perform a third generous lubrication of the gear train, including the gear housing.

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.

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.

If you are using a frame-mounted tool, the tong must be lowered onto the backup in order to remove the risk of sudden 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 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, brake bands, 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:

1)
2)

18. ]
19.[]

20.[]
21.[]

22.[]

23.[]
24. ]
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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 cylinders 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 remaining
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.

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 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 chain slings be removed and stored separately. Rigid slings and other rigid suspension devices may
remain in place.

Apply grease or heavy oil to all exposed cylinder rods.

Farr recommends that an anti-corrosive agent such as Tectyl® 506 be applied to all external surfaces EXCEPT cylinder 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.

Allow the anti-corrosive coating ample time to dry - refer to manufacturer data sheets for drying times at room temperature.

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.
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If possible, store in a sealed, climate controlled environment. If isolated storage is not available, Farr recommends storing your wrapped equip-
ment 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 calculates to an
approximate volume of 113500 in3, or 66 ft® (1.87 md).

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 ft*, 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.

SHIPPING INSTRUCTIONS

The following procedure lists the steps to be followed to prepare your tong for shipping.

1.

3.

3.34 TecHNicAL MANUAL

If not already done remove accessories (tong jaws, load cell, torque gauge, etc.) McCoy recommends wrapping these items in
protective wrap and placing in a separate wooden crate.

Place the equipment on a sturdy pallet constructed of 4” x 4” cross-members and 2” x 4” flooring. McCoy recommends placing a
2” x 6” board across the width of the tong under the legs (see lllustration 3.L.1). Ensure the pallet is large enough to accommodate
the wooden crate containing the tong accessories.

ILLUSTRATION 3.L.1: SHIPPING INSTRUCTIONS - PALLET

Use a crane to support the chain sling (if equipped). Wrap the chain sling with bubble wrap or another similar protective wrapping,
and secure the wrapping with tape. Lower the wrapped chain sling so it sits inside the opening of the tong.

MCCOY | Cvrierions
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SHIPPING INSTRUCTIONS (CONTINUED):

] £
ILLUSTRATION 3.L.2: SHIP

4.  Securely strap the equipment in place using metal strapping (see lllustration 3.L.2). Place strapping as close to the cross-members
under the equipment legs as possible, and use caution not to entrap any flexible hydraulic hoses beneath the strapping (guide
strapping through beneath the hydraulic hoses). Use the following guidelines to determine the strapping requirements:

Assemblies weighing 1000 Ibs. (454 kg.) or less:

3/4” x 0.029” metal strapping, 3320 Ibs. (1509 kg.) tensile strength
Minimum two straps

Assemblies weighing more than 1000 Ibs. (454 kg.) or less:

1-1/4” x 0.031” metal strapping, 5500 Ibs. (2500 kg.) tensile strength
Minimum two straps for assemblies weighing less than 5000 Ibs. (2273 kg.)
Minimum three straps for assemblies weighing more than 5000 Ibs. (2273 kg.)

Before tightening strapping, place strapping protectors wherever the metal strapping comes into contact with the equipment.

Place the wooden crate containing the tong accessories on the crate next to the equipment. Strap the crate to the pallet using 3/4”
x 0.029” metal strapping. If it is not practical to place larger loose items in a wooden crate, ensure they are also securely strapped
to the pallet using 3/4” x 0.029” metal strapping.

5. Use a large polyethylene shipping bag (sometimes called a pallet cover) to completely enclose the equipment. Seal polyethylene
bag to the pallet using 1 mil polyethylene wrap. Use the wrap to conform the plastic cover to the general shape of the equipment,
but do not wrap so tight that sharp edges on the equipment perforate the cover.

6. McCoy recommends enclosing the equipment in a sturdy shipping crate which is securely fastened to the pallet. 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.

DRILLING &
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3.M TUBULAR CONNECTION EQUIPMENT RECOMMISSIONING PROCEDURE

Perform the following recommissioning procedures when removing tubular connection equipment from short or long-term storage 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 observed.

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

—

00 O OO0

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 lifting 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. Gener-
ously fill the gear train 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 exces-
sive 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.

OO0

Perform a thorough inspection of all seals. Any seal that is leaking or “weeping” must be replaced before the equipment 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 gear train. 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.

v 9
L OO O

1 3 |:| Inspect the gear train housing. If the amount of grease is inadequate, liberally grease the gear train through the access panel,
. and through the opening in the rotary gear.

Inspect top and bottom brake band linings - replace if necessary. Unequal wear of the brake bands indicates that the brake

1 4 |:| band tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on properly adjusting

. brake bands. Ensure that all grease is wiped from brake band linings and the parts of the cage plates that come into contact
with the brake band linings

1 5 |:| 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 compo-
1 6 |:| nents including links and chains. If using a compression load cell, replace any component that has been crushed or otherwise
distorted through compression.

1 7 |:| 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 (compression load

1 8 |:| 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.

1 9 |:| Re-energize power unit.
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20 |:| Perform a full functional test of the equipment including, if applicable, backup components and float frame components. 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 beams
21 . |:| 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 cage plate at low speed (low gear) in

22 |:| both directions (makeup and breakout). If cage plate 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, cage
plate rotation will not be inhibited once the door is closed and latched.

NEVER OPERATE YOUR EQUIPMENT WITH A BYPASSED OR MALFUNCTIONING SAFETY DOOR

23 |:| While rotating the cage plate, ensure that the jaws properly cam. If the jaws do not cam properly, the brake bands need to be
. tightened. Incrementally adjust both the top and bottom brake bands 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.

COY |
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SECTION 4: TROUBLESHOOTING
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TROUBLESHOOTING

HD9625 9-%” - 22K 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.

4.A TONG WILL NOT DEVELOP SUFFICIENT TORQUE
POSSIBLE PROBLEM SOLUTION(S)
1 Malfunctioning relief valve on tong hydraulic circuit | See Section 4.B, Relief Valve Troubleshooting
L . . Check directional valve. Neutral position should return fluid directly to the reser-
2 | Directional valve is leaking . . .
voir. Replace or repair valve to ensure correct operation
3 | Power unit is not producing adequate pressure Troubleshoot power unit (see user’s manual for your particular unit)
Poor hydraulic pressure at the tong despite ad- | Restrictions exist in line between power unit and tong. Inspect integrity of self-seal-
4 | equate pressure at the power unit, or excessive | ing couplings to ensure they are allowing full fluid flow. Check to ensure no other
back pressure in the return line. restrictions exist (contaminated catch screens or filters, for example)
Ensure hydraulic fluid being used is the viscosity recommended by McCoy Drilling &
Completions. Power unit pump may not prime if fluid is too heavy, and the hydraulic
5 Fluid viscosity is not appropriate (too high or too | System will overheat if fluid is too light. Replace with proper viscosity fluid
low) Hydraulic fluid viscosity is affected by environmental conditions. Ensure the fluid be-
ing used is suitable for high or low temperatures. Replace with proper viscosity fluid
for the operating conditions if necessary
6 | Worn or damaged tong motor causing slippage Replace or repair worn or damaged motor
7 Sérgaged bearings or gears causing excessive Replace or repair worn or damaged gears or bearings
. . Ensure jaw dies are not worn to the point that they cannot grip. Ensure the correct
8 | Jaws slipping on pipe . ) )
sized jaws are in use
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
9 | Torque gauge is indicating incorrectly Gauge has been damaged. Check gauge operation and calibration on independent
system
Gauge has mistakenly been married to an incorrect load cell
Incorrect load cell is being used
Air is trapped in torque measuring circuit (load cell, hydraulic line, or gauge. Refer to
10 | Load cell is measuring incorrectly torque measurement troubleshooting in Section 6 of this manual
Load cell has been damaged. Replace load cell, or return to McCoy for repair and
re-calibration
MCCOY DRILLING & COMPLETIONS 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.
POSSIBLE PROBLEM SOLUTION(S)
171 Incorrect motor speed selected (applies to 2-speed | Maximum torque can only be developed when LOW motor speed (maximum hy-
motors only) draulic displacement) is selected.
12 | Incorrect tong gear selected Maximum torque can only be developed when LOW motor gear is selected

COY |
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4.B  RELIEF VALVE IS INCORRECTLY SET OR NOT FUNCTIONING

POSSIBLE PROBLEM SOLUTION(S)

Relief pressure set too low, resulting in in-
sufficient tong torque

1 . . . .
Relief pressure set too high, resulting in AdJUSt Settlng (See foIIowmg procedure)'

crushed pipe or gear train failure

a. Ifyourtong is equipped with a system pressure indicator proceed to step “f”. If your tong does not have a system pressure indicator,
a temporary 0 - 3000 PSI indicator must be installed on the hydraulic inlet.

b. Isolate your tong from hydraulic power, and depressurize following the procedure in section 3.D.

c. Teein atemporary indicator at the safety door supply pressure port. Ensure all hydraulic connections are performed by a qualified
hydraulic technician.

Connect a temporary 0 - 3000
PSI pressure indicator at this
location

ILLusTRATION 4.B.1: RELIEF VALVE TROUBLESHOOTING - TEMPORARY GAUGE INSTALLATION

d. Re-establish hydraulic power to your tong. Ensure that no equipment functions are active.
e. Loosen the locking nut on the pressure relief valve.
f.  Open the tong door to activate the safety door system and inhibit tong rotation.

g. Activate motor control valve. Observe the pressure displayed on the pressure indicator. Adjust the relief valve until the pressure
indicated is at the maximum system pressure specified on the specifications page (maximum system pressure is the pressure at
which your tong achieves its specified torque).

DO NOT ADJUST PRESSURE RELIEF TO A SETTING THAT ALLOWS HIGHER THAN MAXIMUM
SYSTEM PRESSURE. DOING SO CREATES A POTENTIAL FOR SERIOUS INJURY OR DEATH, AND
MAY CAUSE CATASTROPHIC EQUIPMENT FAILURE.

h.  Release the motor control valve and tighten the locking nut on the pressure relief valve.
i.  Isolate your tong from hydraulic power, and depressurize following the procedure in section 3.D.

j.  Close the tong door, and remove the temporary pressure indicator. Restore the safety door pressure supply line to factory specifi-
cations. Verify that safety door is operating correctly (see section 2.H.5.k).

MCCOY | Cvrierions
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4.B  RELIEF VALVE IS INCORRECTLY SET OR NOT FUNCTIONING (CONTINUED):

POSSIBLE PROBLEM SOLUTION(S)
Debris on valve seat

Relief cannot be adjusted to maximum system pres-

sure (high fluid bypass results in low system pressure Valve spring s broken

Valve spring has lost spring force due to continuous tension

PROCEDURE:
a. Isolate your tong from hydraulic power, and depressurize following the procedure in section 3.D
Loosen the locking nut on the pressure relief valve.
Use a large flat-head screwdriver to completely un-thread the poppet and spring from the relief assembly.
Inspect the relief valve spring, poppet, and valve seat.
If no debris is found in relief valve and if seat and poppet are undamaged, replace relief valve spring.

-~ 0o oo o

Reassemble relief valve.

g. Relief valve must be re-set to allow maximum system pressure. Follow the procedure in Step 1 of this section to properly adjust
relief valve.

h.  If maximum system pressure still cannot be reached, replace the entire relief valve assembly.

DRILLING &
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4.C SAFETY DOOR DOES NOT OPERATE OR IS MALFUNCTIONING

POSSIBLE PROBLEM SOLUTION(S)
1 | Safety door switch requires adjustment. Adjust switch as per section 3.F.5
2 | Safety door switch has failed Test safety door switch for proper function and replace if necessary
3 | Contamination in hydraulic lines Ensure all three flexible hydraulic lines to safety door switch are free-flowing
4 Pilot-to-o_pep valve in safety door valve block is | Remove each valvg. Inspect seats and springs. Replace valve(s) if damage is seen
malfunctioning. on valve seats, or if spring appears to be damaged or broken.
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4.D

TONG RUNNING TOO SLOWLY

HD9625 9-%” - 22K TonG

POSSIBLE PROBLEM

SOLUTION(S)

Obstruction in tong hydraulic circuit preventing ad-

Inspect self-sealing couplings to ensure they are properly engaged

1 equate flow The main hydraulic lines (supply and discharge) to the tong are obstructed. Remove
and clean if required
2 sgr\ger unitis not producing adequate flow or pres- Troubleshoot power unit (see user’s manual for your particular unit)
3 Tong.mot(.)r Is excessively worn and is leaking hy- Replace motor, or rebuild as per Section 7 of this manual
draulic fluid past the vanes
4 Bear]ngs in gear train and rotary section are ex- Overhaul tong. See Section 3 of this manual for tong overhaul procedures
cessively worn
Shifter has malfunctioned and the tong is not shift- . .
5 |. . Inspect and repair shift mechanism as necessary
ing to high gear
Ensure hydraulic fluid meets McCoy Drilling & Completions specifications
6 | Hydraulic fluid viscosity too high Ensure hydraulic fluid is appropriate for climatic conditions, especially during cold-
weather operation
7 | By-pass valve not functioning Check and repair

MCCQY |
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4.E FAILURE OF JAWS TO GRIP PIPE

POSSIBLE PROBLEM SOLUTION(S)
1 | Dies have become too dull to provide adequate grip Replace dies

Double-check jaw size to ensure they are rated for the diameter of pipe or

2 | Incorrect jaws are being used . .
casing being run

Ensure dies loaded in the jaws are appropriate for the type of pipe or casing

3 | Incorrect dies are being used bei
eing run

Brake band(s) is (are) insufficiently adjusted, not allow-

o Adjust brake bands to give proper resistance to cage plates
ing jaws to cam properly

Remove jaw assembly and inspect. Replace rollers that are visibly “flat-spot-

5 | Jaw roller broken or worn ted” or otherwise damaged

4.8 TecHNicAL MANUAL MCCOY ‘ g(%lll\_/lLlli’NLEGTI&ONS
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4.F  FAILURE OR DIFFICULTY OF TONG TO SHIFT

POSSIBLE PROBLEM SOLUTION(S)
1 | Bent or broken shifter yoke Inspect components through inspection door. Replace shifter yoke if necessary.
2 | Bent or broken shifter shaft Replace

Locking nuts on shifting shaft have loosened and posi-

tion of yoke has changed Reposition yoke and re-tighten locking nuts

Inspect yoke and inspect for damage. If free of damage, replace on shaft and

4 | Shifting yoke has come loose from shifting shaft tighten locking nuts

5 | Shifting mechanism requires adjustment Adjust shifting mechanism - see Section 3.F.2
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4.G GENERAL COMMENTS

The following factors generally contribute to poor hydraulic operation and premature wear of equipment:

1.

2.
3.
4

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 complete
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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ILLusTRATION 5.1: HD9625 GeAR TRAIN ISO VIEW
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PARTs & ASSEMBLIES HD9625 9-%4” - 22K TonG

ITEM TYPE DESCRIPTION QTY PART NUMBER
A Assembly | Clutch Assembly (See Pp. 5.10 - 5.11) 1 CA-LW-9625
B Part Motor Gear 1 997-A10-149
C Assembly | Pinion Gear Assembly (See Pp. 5.8 - 5.9) 1 PA-LW-9625
D Assembly | Pinion Idler Assembly (See Pp. 5.6 - 5.7) 2 PIA-LW-9625
E Assembly | Rotary Idler Assembly (See Pp. 5.4 - 5.5) 2 RIA-KT9625
F Part Cam Follower 40 SSCF1500
G Part Rotary Gear 1 AKO01-001-KT
H Part Cam Follower 40 02-0016

ILLUSTRATION 5.2: HD9625 GEAR TRAIN Tor / SibE VIEW
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A

B

m

ILLusTRATION 5.3: HD9625 RoTARY IDLER EXPLODED
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ILLusTRATION 5.4: HD9625 RoTARY IDLER

ltem Type Description Qty Part Number

A Part Grease Fitting, 74" straight thread 1 02-0097

B Part 1-74” UNF Hex Nylock Nut 2 09-5702

C Part 1-74" Narrow Flat Washer 2 02-0471

D Part Rotary Idler Spacer 2 101-5006

E Part Rotary Idler Gear 1 AKO01-102-KT

F Part Cylindrical Roller Bearing 2 02-E0104

G Part Internal Retaining Ring 1 02-E0105

H Part Rotary Idler Shaft 1 101-5005
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ILLusTRATION 5.5: HD9625 PinioN IDLER EXPLODED
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PARTS & ASSEMBLIES

ILLUsTRATION 5.6: HD9625 PinioN IDLER

ltem Type Description Qty Part Number
A Part Bearing Retainer 1 02-0008
B Part Bearing Seal 1 02-0010
C Part Gear Retainer 2 02-0009
D Part Pinion Idler Gear 1 AKO01-122
E Part Bearing MU5212TM 1 02-0075
F Part Pinion Idler Half Shaft 1 AKO01-121
G Part 1-12" Nylock Nut 1 09-5740
H Part 72" Lock Washer 3 09-5110
J Part 72" UNC x 2-72" Hex Bolt 3 09-1176
K Part Grease Fitting, %" NPT 1 02-0005
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A
B

ILLusTRATION 5.7: HD9625 PinioN ExPLODED
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PARTS & ASSEMBLIES

ILLusTRATION 5.8: HD9625 PinioN

ltem Type Description Qty Part Number
A Part %" NPT 90° Grease Fitting 4 02-0093
B Part 72" UNC x 1-74" Hex Bolt 8 09-1168
C Part 72’ Lock Washer 8 09-5110
D Part Top Pinion Bearing Cap 1 997-D15-89
E Part Pinion Bearing Spacer 1 1400-89A
F Part Cylindrical Roller Bearing 2 1234-08-01B
G Part Low Pinion Gear 1 997-A5-88
H Part Pinion Gear Shaft 1 997-A7-86B
J Part High Pinion Gear 1 997-A4-87B
K Part Bottom Pinion Bearing Cap 1 AKO01-151
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PARTS & ASSEMBLIES

ILLusTrATION 5.10: HD9625 CLuTCH

ltem Type Description Qty Part Number
A Part Outside Snap Ring 1 1234-00-04
B Part Drive Gear 1 997-HT-61
C Part Top Clutch Spacer 1 AKO01-205
D Part Top Clutch Bearing 1 02-0077
E Part #10 x 3" Hex SHCS 6 09-0001
F Part Top Bearing Retainer 1 AKO01-203
G Part Top Clutch Bearing Spacer 1 AKO01-204
H Part Low Clutch Gear 1 997-HT-52
J Part Needle Roller Bearing 4 02-1404
K Part Splined Clutch Shaft 1 AKO01-202
L Part Shifting Collar 1 997-HT-62
M Part High Clutch Gear 1 997-HT-51B
N Part Bottom Clutch Spacer 1 997-99
P Part Bottom Clutch Bearing 1 02-0076
Q Part Clutch O-Ring 1 08-1240
R Part Clutch Bearing Cap 1 AKO01-201
S Part %" Lock Washer 4 09-5106
T Part %" UNC x 1-1/4” Hex Bolt 4 09-1048
U Part %" NPT 90° Grease Fitting 2 02-0093
\ Part %" NPT Grease Fitting 1 02-0005

MCCQY |
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ILLusTRATION 5.11: HD9625 SHIFTER EXPLODED
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HD9625 9-%” - 22K TonG

ILLUSTRATION 5.12: HD9625 SHIFTER

Iltem Type Description Qty Part Number
A Weldment Shifting Handle Weldment 1 AKO00-092
B Part HITCH PIN .0930 X 1.125, Spaenaur CP-83H 2 02-0274
C Part %" UNC x 1” Hex Bolt 4 09-1046
D Part %" Lock Washer 8 09-5106
E Part 5/16” x 1-12" Clevis Pin 1 09-0256
F Weldment Shifter Lug Weldment (Bolted) 1 101-0016
G Part 5/16” x 17 Clevis Pin 1 02-0020
H Part Top Shifter Bushing (threaded) 1 101-0020
J Part Shifting Shaft 1 1400-71
K Part Shifting Fork 1 997-HT-72
L Part %" UNF Hex Jam Nut 1 09-5915
M Part %" UNF Hex Nut 1 09-5914
N Part Lower Shifter Bushing (typically welded to bottom plate) 1 AK00-091
P Part Detent Ball 1 02-0018
Q Part Detent Spring 1 997-0-64
R Part 716" UNF Hex Jam Nut 1 09-5508
S Part /16" UNF x 1-74" Hex Bolt 1 09-1608
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PARTS & ASSEMBLIES

ILLusTRATION 5.14: HD9625 CAGE PLATE

ltem Type Description Qty Part Number

A Part 72" UNC x 4-72" Hex Bolt 1 09-1184

B Part 72’ Narrow Flat Washer 3 09-5119

C Part %" UNC x 6-72” Hex Bolt 2 09-1071

D Part Jaw Pivot Bolt 2 AK10-056

E Part 516" Nylock Nut 4 09-5703

F Part %/1¢" Flat Washer 4 09-5004

G Part Cage Plate Spacer 2 101-4992

H Part Cage Plate - TOP 1 AK20-010-KT

J Assembly | Jaw Die Kit (5-72" shown - see Pg. 2.8) 2

K Part Front Cage Plate Spacer 2 AK20-031

L Part Top Plate (shown for illustration purposes only) 1 AKO07-001M-KT_TOP
M Part Rotary Gear 1 AKO01-001-KT

N Part Bottom Plate (shown for illustration purposes only) 1 AKO07-001M-KT_BOT
P Part Cam Follower 40 02-0015

Q Weldment | Bottom Cage Plate Weldment 1 AK20-20W-KT

R Part %" UNF Hex Jam Nut 40 09-1405

S Part Backing Pin Knob 1 02-0017

T Part %" UNC Threaded Stud 1 101-4058

U Part Backing Pin Retainer 1 101-4040

Vv Part Backing Pin 1 101-4994

W Part Backing Pin Spacer 1 101-4995

X Part 72" UNC Nylock Nut 1 09-5610

Y Part Cam Follower 40 SSCF-1500

Z Part 78" Narrow Flat Washer 40 09-5123
AA Part 7" UNF Nylock Jam Nut 40 09-5722

BB Part 72" UNC Nylock Jam Nut 2 09-5610S
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ILLusTRATION 5.15: HD9625 OuTER BobY EXPLODED
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Item Type Description Qty Part Number
A Assembly | Rigid Sling Assembly (See Pp. 5.28 - 5.29) 1
B Assembly | Hydraulic Tubing Support Assembly (See Pp. 5.18 - 5.19) 1
C Weldment | Lined Brake Band Weldment (See Pp. 5.22 - 5.23) 2 101-4999
D Part %" UNC x 1-72" Hex Bolt 50 09-1553
E Part %" Lock Washer 56 09-5106
F Assembly | Safety Door Valve Protector Weldment (See Pp. 5.26 - 5.27) 1
G Part Door Pivot Pin 1 101-5034
H Part %" UNC x 1” Hex Socket Head Cap Screw 8 09-1738
J Part Door Post 1 09-1738
K Assembly | Door Assembly (See Pp. 5.24 - 5.27) 1
L Part %" Narrow Flat Washer 1 09-5018
M Part %4 UNF Thin Nylock Nut 1 09-5718
N Weldment | RH Leg Weldment 1 101-5628
P Weldment | LH Leg Weldment 1 101-5629
Q Part %" UNC x 1” Hex Bolt 6 09-1046
R Part 12’ x 2" UNC Shoulder Bolt 4 09-0973
S Part 72" Narrow Flat Washer 4 09-5010
T Assembly | Door Stop Cylinder Assembly 1 101-0069
U Assembly | Hydraulic Valve Support Assembly (See Pp. 5.18 - 5.19) 1
\ Part 1-14" x 8” Hex Bolt 2 09-0222
W Assembly | Motor & Motor Mount Assembly (See Pp. 5.20 - 5.21) 1
X Assembly | Shifter Assembly (See Pp. 5.12 - 5.13) 1
Y Weldment | Top Body Plate Weldment 1 AKO07-001M-KT
z Part 1-72” UNC Hex Nylock Nut 2 09-1484
AA Part Stiffener Plate 1 AK00-001
BB Part 12’ Lock Washer 7 09-5110
CC Part 72" UNC x 2-12" Hex Bolt 7 09-1176
DD Weldment | Rear Leg Weldment 1 997-D8-160A
EE Part 7" UNC x 1” Hex Socket Head Cap Screw 3 09-1738
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HD9625 9-%” - 22K TonG

ILLusTRATION 5.17: HD9625 HYDRAULIC SUPPORTS

Iltem Type Description Qty Part Number
A Part 74" UNC x 2-72" Hex Bolt 2 09-1017
B Part 74’ Narrow Flat Washer 4 09-1119
C Part Motor Speed Control Valve 1 10-9035
D Part 72 UNC Nylock Nut 3 09-5610
E Part ¥2" Narrow Flat Washer 5 09-5119
F Weldment Valve Mount Weldment 1 AKO00-070B-KT
G Weldment Adjustable Support Plate Weldment 1 101-5075
H Part %" UNC x 1” Hex Bolt 8 09-1046
J Part 74 UNC Hex Nylock Nut 2 09-5701
K Part 72" UNC x 5” Hex Bolt 3 09-1186
L Assembly Hydraulic Valve Assembly (Varies depending on model) 1 Varies
M Part %" Helical Lock Washer 4 09-5106
N Weldment Inlet Coupling Support Weldment 1 101-1138
P Part %" UNC Nylock Nut 4 09-5607
Q Part %" Narrow Flat Washer 4 09-5124
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ILLusTRATION 5.19: HD9625 MoTor & MoTorR MouNT

Item Type Description Qty Part Number
A Weldment | Torque Gauge Mount Weldment 1 1500-09-03A
B Part 12" UNC x 1-74" Hex Socket Head Cap Screw 2 09-2168
C Part 72" UNC x 1-72" Hex Socket Head Cap Screw 2 09-2170
D Part 72’ Lock-washer 4 09-5110
E Part Rineer GA15-13/6.5 Hydraulic Motor 1 87-0008
F Part 56" X 5/16" x 2” Square Gear Key 1
G Part Motor Gear 1 997-A10-149
H Part 72" UNC x 2” Hex Socket Head Cap Screw 4 09-0234
J Part #20 (1-74")/JIC 1” Flange Elbow 2 02-9216
K Weldment | Torque Gauge Holder Weldment 1 1500-09-04A
L Part 0.148” x 2.938” Hitch Pin 1
M Part #20 (1-14") Split Flange Kit 2 02-9217

Part O-Ring 1
Part #20 (1-14") Split Flange 2
Part /16" Lock-washer 4
Part /16" UNC x 1-1/2” Hex Bolt 4
N Part %" UNC x 28" Hex Socket Set Screw 2 09-0106
P Part %" NPT 90° Grease Fitting 1 02-0093
Q Part Motor Mount 1 1064-C8-150
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ILLusTRATION 5.20: BRAKE BANDS EXPLODED
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ILLusTRATION 5.21: HD9625 BrRAKE BANDS

Item Type Description Qty Part Number
A Part 72" x 1-¥2" Hex Socket Head UNC Shoulder Screw 4 09-1113
B Weldment | Lined Brake Band Weldment 2 101-4999
C Part 72" UNC Nylock Nut 2 09-5610
D Part 72" UNC x 3-%4" Hex Socket Head Cap Screw 2 25-6001
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PARTS & ASSEMBLIES

ILLUSTRATION 5.23: TonG DooR WiTH 1sT-GENERATION SAFETY DooRr

ltem Type Description Qty Part Number
A Part 72" X 2” UNC Hex Socket Head Cap Screw 1 09-0234
B Part %" UNC x 1-3/4” Hex Bolt 2 09-1557
C Part %" Lock Washer 2 09-5106
D Part Cable Guide Guard 1 101-4237
E Part Control Cable Guide 1 101-4235
F Part Push-Pull Control Cable 1 02-E0026
G Part Grease Fitting, 74" Straight Thread 1 02-0097
H Part Safety Door Plunger 1 101-4360
J Part 1” Narrow Flat Washer 1 09-5120
K Part Door Latch Post (Single Door) 2 101-5108
L Part 34" Narrow Flat Washer 1 09-5013
M Part Door Latch Spring 1 997-13D
N Part %" UNF Thin Nylock Nut 1 09-5718
P Part 72" X 17 UNC Hex Socket Head Cap Screw 1 09-0154
Q Assembly | Door Spring Cylinder 1 101-0069
Weldment | Door Cylinder Barrel Weldment 1 997-12-01
Part Door Cylinder Piston 1 997-12-02
Part Door Cylinder Spring 1 997-13
R Part Door Pivot Post (Single Door) 1 101-5034
S Part %" UNC Hex Nylock Nut 1 09-5614
T Part Door Latch Thrust Washer 1 02-E0125
U Weldment | Door Latch Handle Weldment 1 101-5250
\ Part Door Latch 1 101-5246
W Part Door Latch Bushing 2 02-E0124
X Weldment | Door Weldment 1 AK12-702B-KT-SINGLE
Y Part Door Bushing 2 02-E0126
4 Part Door Lock Shaft 1 101-5249
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ILLUSTRATION 5.24: ToNG DoorR WiTH 2ND-GENERATION SAFETY DooR ExPLODED
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HD9625 9-%” - 22K TonG

ILLUSTRATION 5.25: ToNG Door WiTH 2ND-GENERATION SAFETY DooR

ltem Type Description Qty Part Number
A Part 74 UNC x 2" Hex Bolt 4 09-1015
B Part 14" Lock Washer 4 09-5102
C Part %" UNC x 1" Hex Bolt 3 09-1046
D Part %" Lock Washer 9 09-5106
E Part 1” Narrow Flat Washer 2 09-5120
F Part %" UNC x %" Hex Bolt 3 09-1044
G Part Safety Door Valve Mounting Plate 1 101-5592
H Part Door Latch Spring 1 997-13D
J Assembly | Door Spring Cylinder 1 101-0069
Weldment | Door Cylinder Barrel Weldment 1 997-12-01
Part Door Cylinder Piston 1 997-12-02
Part Door Cylinder Spring 1 997-13
K Part 72’ Regular Flat Washer 2 09-5010
L Part 12" x 18" Hex Socket UNC Shoulder Bolt 2 02-0973
M Part 34" UNF Thin Nylock Nut 1 09-5718
N Part Door Lock Shaft 1 101-5249
P Part 34" Narrow Flat Washer 1 09-5013
Q Part %" UNF Hex Nylock Nut 1 09-5714
R Part Door Latch Thrust Washer 1 02-E0125
S Weldment | Safety Door Valve Mount / Protector Weldment 1 101-5594
T Part Safety Door Valve 1 Contact Sales Rep
U Part Door Pivot Post (Single Door) 1 101-5034
\Y Part %" UNC x 2" Hex Bolt 3 09-1054
W Part Safety Door Cam 1 101-5598
X Weldment | Door Weldment 1 AK12-702B-KT-SINGLE
Y Weldment | Door Latch Handle Weldment 1 101-5250
4 Part Door Latch 1 101-5246
AA Part Door Latch Bushing 2 02-E0124
BB Part Door Bushing 2 02-E0126
MCCOY ‘ DRILLING &
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HD9625 9-%” - 22K TonG

ILLUSTRATION 5.27: RiGID SLING

Item Type Description Qty Part Number
A Part Lifting Link 1 02-0516
B Part Rigid Sling Adjustment Helix 1 1053-1-H
C Part 34" UNC Nylock Nut 1 1429-39-02
D Weldment | Rigid Sling Weldment 1 AK06-000B-KT
E Part 72" UNC x 1-%4" Hex Bolt 2 09-1172
F Part 72" UNC Hex Jam Nut 2 09-5810
G Part Rigid Sling Pin 2 AK00-056
H Weldment | LH Rigid Sling Bracket 1 101-1244
J Part 316" Hitch Pin 2 02-0028
K Part %" UNC x 2” Hex Bolt 8 09-1046
L Part %" Helical Lock-washer 8 09-5106
M Part 72" UNC x 2” Hex Socket Head Cap Screw 2 09-0234
N Weldment | RH Rigid Sling Bracket 1 101-1245
P Part %" UNC x 9” Hex Bolt 1 09-1322
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Toraue MEASUREMENT HD9625 9-%4” - 22K TonG

6.A

BASIC TORQUE MEASUREMENT

Basic torque measurements are performed using a simple hydraulic measurement system. A hydraulic load cell connects to a calibrated
torque gauge through a reinforced flexible hydraulic hose. The torque gauge is factory-calibrated to display accurate torque measure-
ments for a tong or tong and backup assembly with a particular arm length. The arm length is a measurement from the centre of the
pipe or casing to the centre of the force being applied to the load cell.

Two load cell options are available. A tension load cell is typically used with a suspended stand-alone tong. This application requires that
the load cell be attached to the rear of the tong as part of the restraint line that opposes the force generated when the tong makes up
or breaks out a joint. A compression load cell is used in a tong and backup assembly, and is typically located on the rear of the backup
between the backup and a stationary frame. The load cell must be located in the centre of the compression force vector generated
between the backup and the frame.

Hydraulic force generated by a load cell is transmitted to the torque gauge via a reinforced flexible hydraulic line. The hydraulic force
is displayed as torque in units of Ft.-Lbs. The torque gauge has a red “peak torque” indicator that tracks with the torque gauge needle
to the point of highest torque, and remains at the point of highest torque until manually reset. Note that every model of tong and tong
and backup assembly has a unique arm length, and the torque gauge must be calibrated for that arm length. Torque gauges that are
not calibrated for the arm length of the tool in service will not display correct torque. To ensure correct torque measurement, ensure the
arm length or “handle” as displayed on your torque gauge matches the arm length of the tool in service as listed on the specifications
page of the technical manual.

The images on this page are for illustration purposes only and may not accurately represent the torque gauge and load cell that have
been supplied with your equipment.

THE IMAGES DISPLAYED ARE SUPPLIED FOR ILLUSTRATION PURPOSES ONLY

ILLusTRATION 6.A.2: TeENsION Loabp CELL

ILLusTRATION 6.A.1: TorQUE GAUGE (ForR

ILLUSTRATION PURPOSES ONLY

ILLusTRATION 6.A.3: ComPRESSION LoAD CELL

Torque gauges and load cells are supplied as a matched calibrated pair. Substituting one or the other will render the calibration inac-
curate even if the actual model numbers appear to be identical. The serial numbers of matching load cell and torque gauges are clearly
identified on the calibration certificate. Should you suspect the accuracy of your torque measurements, or wish to replace either com-
ponent the pair should be returned to the factory for re-calibration before placing into service.

TORQUE GAUGES AND LOAD CELLS ARE FACTORY-SUPPLIED SUPPLIED AS MATCHED CALI-
BRATED PAIRS. IF REPLACING EITHER COMPONENT THE LOAD CELL AND TORQUE GAUGE
MUST BE RETURNED TO THE FACTORY FOR RE-CALIBRATION BEFORE PLACED INTO SER-
VICE.

COY ‘ TecunicaL ManuaL 6.3
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6.A BASIC TORQUE MEASUREMENT (CONTINUED):

The images on the preceding page are for illustration purposes only and may not accurately represent the torque gauge and load cell
that have been supplied with your equipment. Please note that the parts listed in the following table are correct for accurate torque
measurement while using the equipment for which this manual is supplied.

THE TORQUE GAUGE USED IS FULLY DEPENDANT UPON THE ARM LENGTH AND TORQUE
RANGE OF THE EQUIPMENT IN USE. THE PART NUMBERS LISTED IN THE FOLLOWING TABLE
ARE CORRECT FOR ACCURATELY MEASURING TORQUE USING THE EQUIPMENT FOR WHICH
THIS MANUAL IS SUPPLIED.

Item Type Description Qty Part Number
Assembly | 32” Arm - 20K Torque Gauge / Tension Load Cell Assembly 1 10-0029T
1 Part 32" Arm 20,000 Lbs.-Ft Torque Gauge 1 10-0212G
2 Part 4.08” Tension Load Cell 1 10-0008T
3 Part Hydraulic Hose 1 02-0069
4 Part Torque Gauge Flange 1 997-D7-5
5 Part Tension Load Cell Shackle 1 02-0078

LOAD CELLS ARE NOT USER SERVICEABLE. ILLUSTRATION 6.A.4 IS PROVIDED FOR INFOR-
MATION PURPOSES ONLY. DAMAGED LOAD CELLS MUST BE RETURNED TO THE FACTORY
FOR REPAIR AND RE-CALIBRATION.

6.4 TecHNicAL MANUAL COY ‘
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Item Type Description
Assembly | Tension Load Cell, 4.08 in?
A Part 1/4” NC x 1/2” Binding Head Machine Screw
B Part Stat-O-Seal
C Part O-Ring
D Part O-Ring
E Part Load Cell Piston
F Part Flange Gasket
G Part Load Cell End
H Part Load Cell Rod
J Part Wiper
K Part O-Ring
L Part Load Cell Body
M Part 3/8” NC x 3/8” Cup Point Hex Set Screw
Seal Kit Replacement Seal Kit 4.08 in? Tension Load Cell

HD9625 9-%” - 22K TonG

This is the standard tension load cell supplied by McCoy
Drilling & Completions | Farr. Contact our sales depart-
ment for information about optional application-

specific tension load cells.

ILLUSTRATION 6.A.4: TeENsION Loab CeLL ExPLODED

MCCOY | Courierions
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N
N
v
N
N
R
Item Type Description Qty Part Number
Assembly | Standard Turn Counter Encoder Mount 1 60-0001 C
A Part 6-32 x 3/8” Hex Socket Head Set Screw 4
B Part Helical Flexible Encoder Shaft Coupling 1 60-0130N F
C Part Internal Retainer Ring 2 1376-13
D Part Bearing 2 1376-05 |
E Part Encoder Housing 1 1392-104A :
F Part Internal Retainer Ring 1 02-0436 L
G Part Encoder Shaft 1 1392-103A-01
H Part Encoder Gear 1 01-0320A-M
J Part 10-24 x 1-1/4” Hex Socket Head Set Screw
G
H

ILLusTRATION 6.A.5: TuRN CouNTER ENCODER MoUNT EXPLODED
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HD9625 9-%” - 22K TonG

6.B TROUBLESHOOTING
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
1 | SYMPTOM: NO INDICATION ON TORQUE GAUGE
POSSIBLE PROBLEM SOLUTION(S)
Check hydraulic hose for kinks
Hydraulic hose is obstructed -
Replace hydraulic hose
Recharge hydraulic fluid (see Section 6.C.2). NOTE: Ensure any breaches in the
Loss of hydraulic fluid hydraulic system between the load cell and torque gauge are repaired to prevent
further fluid loss.
Internal mechanism of torque gauge is damaged | Replace gauge
2 | SYMPTOM: GAUGE INDICATION UNEXPECTEDLY HIGH
POSSIBLE PROBLEM SOLUTION(S)
Excessive hydraulic fluid Completely drain hydraullc flyld from torque gauge/load cell system. Recharge fol-
lowing the procedure in Section 6.C.2
Internal mechanism of gauge is damaged Replace gauge
Incorrect torque gauge in use (not part of the origi- . . . .
nal torque gauge/load cell pair) Replace gauge with gauge properly calibrated for the load cell in service
3 | SYMPTOM: GAUGE INDICATION UNEXPECTEDLY LOW
POSSIBLE PROBLEM SOLUTION(S)
Recharge hydraulic fluid (see Section 6.C.2). NOTE: Ensure any breaches in the
Insufficient hydraulic fluid hydraulic system between the load cell and torque gauge are repaired to prevent
further fluid loss
Check hydraulic hose for kinks
Obstruction in hydraulic hose -
Replace hydraulic hose
Snub line not at right-angle to tong handle Check angle of snub line and correct if necessary
Internal mechanism of gauge is damaged Replace gauge
Incorrect torque gauge in use (not part of the origi- . . . .
nal torque gauge/load cell pair) Replace gauge with gauge properly calibrated for the load cell in service
4 | SYMPTOM: GAUGE INDICATION IS ERRATIC OR SLUGGISH

POSSIBLE PROBLEM

SOLUTION(S)

Insufficient hydraulic fluid in torque measurement
section

Recharge hydraulic fluid (see Section 6.C.2). NOTE: Ensure any breaches in the
hydraulic system between the load cell and torque gauge are repaired to prevent
further fluid loss

Loss of damping fluid in torque gauge

Top up or refill damping fluid (NOTE: Ensure leakage points in gauge are identified
and repaired to prevent further loss of damping fluid)

Air bubbles in hydraulic fluid in the torque mea-
surement system

Bleed air from load cell and torque gauge and top up fluid (if necessary) as per
Section 6.C.2

Internal mechanism of gauge is damaged

Replace gauge

COY |
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6.C

PERIODIC INSPECTION AND MAINTENANCE

ONLY QUALIFIED, DESIGNATED PERSONNEL ARE PERMITTED TO PERFORM MAINTENANCE
ON THE TORQUE MEASUREMENT SYSTEM.

6.C.1 Inspection

The torque measurement system supplied with your equipment is designed and built to provide years of trouble-free service
with minimum maintenance. Periodic inspections of the load cell, 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.

6.C.2 Fluid Recharge

Recharge hydraulic system with W15/16 fluid through the check valve on the torque indicating gauge. Recharging must only
be performed when there is no load on the load cell. Refer to the illustrations on pages 6.3 & 6.4 for guidance if required.

a. Place the torque indicating gauge higher than the load cell. Remove the brass 1/4” cap from the fitting on the check
valve on the top of the gauge.

b.  Connect the hand pump to the check valve fitting.

c. Elevate the load cell so it is higher than the torque gauge and hand pump.

UN-CONTAINED SPILLAGE OF THE HYDRAULIC FLUID IN THIS SYSTEM MAY CONTRAVENE
GOVERNMENTAL ENVIRONMENTAL REGULATIONS, OR THE ENVIRONMENTAL REGULATIONS
AND POLICIES OF YOUR COMPANY. FARR CANADA CORP. HIGHLY RECOMMENDS PLACING
YOUR LOAD CELL IN A CONTAINMENT BASIN BEFORE PROCEEDING WITH THE BLEEDING &
REFILLING PROCESS.

d.  Fill hand pump bowl with W15/16 hydraulic fluid.

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

e. Remove the vent plug screw and Stat-O-Seal (Items C and D on lllustration 6.A.4, or item H on lllustration 6.A.5) to
allow trapped air to escape.

f.  Pump fluid into the system until no more air is seen escaping from the vent port.
g. Replace the vent plug screw and Stat-O-Seal and tighten securely.

h.  Remove load cell from containment vessel and wipe clean. Reclaim the hydraulic fluid (if it is clean) or dispose of all
waste materials according to governmental or your company’s proscribed environmental protection regulations.

i.  Disconnect the hand pump from the torque gauge.
j-  Replace the brass cap on the torque gauge check valve fitting.
6.C.3 Reference Checking Your Torque Measurement System

The following steps define a process for determining if your torque measurement system is correctly measuring and indicating
within an expected range. This procedure is best suited for performing in a shop or location removed from the drill floor, within
range of a crane. This is a reference check and not a calibration. Calibrations must be performed at an authorized calibration
facility.

Tension Load Cell

a. Locate a known weight in the range of approximately 500 to 1000 Ibs (227 to 455 kg), and move the weight next to the
tong and backup assembly.

b. Remove the tension load cell from the tong, but do not disconnect from the torque gauge.
Suspend the load cell, piston side up, from a crane capable of supporting the known weight in Step 3a.

Connect the rod side of the load cell to the known weight, and use the crane to hoist the weight from the surface to be
suspended freely.

Continued on next page...

6.8 TecHNicAL MANUAL COY ‘
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6.C.3 Reference Checking Your Torque Measurement System (Continued):
Tension Load Cell (continued):

e. Perform a simple calculation to determine the expected indication on the torque gauge based on the known hoisted
weight. This is a calculation that must be performed using imperial units (eg., pounds and feet). The calculation is:
[KNOWN WEIGHT] x [ARM LENGTH (in feet)]. For example, if the arm length is 36 inches and the hoisted weight is
1000 Ibs the calculation is:

1000 x (36/12) = 3000
Therefore, the expected indication on the torque gauge should be 3000 Ibs-ft.
6.C.4 Repair And Calibration
Return the load cell and indicator gauge to the authorized repair facility for repairs and calibration.

DRILLING &
MCCOY ‘ COMPLETIONS TecHnicaL ManuaL 6.9

MOVING GLOBAL ENERGY FORWARD



This page intentionally
left blank



HyprauLic MoToR INFORMATION HD9625 9-%4” - 22K TonG

MCCOY | Covrierions

MOVING GLOBAL ENERGY FORWARD
FARR

SecTioN 7: OEM DOCUMENTATION

The manufacturer information contained in this section has been obtained from publicly available web sites and has been provided for
information purposes only. Farr Canada Corp. does not guarantee the accuracy of the information contained in this section. All original
copyrights claimed by the manufacturer(s) apply.
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HyprauLic MoToR INFORMATION

POWER to be the Best!

MOTOR SELECTION GUIDE

Weight = 51 Ibs.

Cross Section - Two Speed Motor

15 Series Two Speed

All available displacements of
standard motor.

Spool valve shift from full to
partial displacement.

Standard shift ratio is 2:1 - Some
special ratios available.

Shift on the run.

Typical applications - winch, track
and wheel drives.

7.2 TecHNicAL MANUAL
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HD9625 9-%” - 22K TonG

Technical Information - Two Speed Motor

DISPLACEMENT CHANGE

When a motor is shifted from full to partial displacement the
motor is changed to 50%, 35%, or 28% of its original
displacement depending on its shift ratio.

STANDARD SHIFT RATIO

The standard 15 Series displacements of 15, 13, 9.5, 8, 7,
and 6 CID are available in the 15 Series Two Speed with a
shift ratio of 2:1. For example, a 15 CID motor shifted to
partial displacement becomes a 7.5 CID motor.

SPECIAL SHIFT RATIOS

There are two special displacements available in the 15
Series Two Speed which offer higher shift ratios, the 10.5
and the 11.5 CID. The 10.5 CID motor has a shift ratio of
3.5:1, which when shifted becomes a 3 CID motor. The 11.5
CID motor has a shift ratio of 2.875:1, which when shifted
becomes a 4 CID motor.

SHIFTING METHOD

Selecting between full and partial displacement is
accomplished by shifting the two-position spool valve
incorporated in the motor. Motors are available in either
single or double pilot configurations.

SINGLE PILOT

Single pilot motors require a pilot line to be connected to port
"C". When port "C" is pressurized the spool shifts the motor
to partial displacement. When port "C" is vented to tank, an
internal spring shifts the spool, returning the motor to full
displacement.

DOUBLE PILOT

Double pilot motors require two pilot lines. One line is
connected to port "C" while the other line is connected to
port "D". The motor is in full displacement when port "D" is
pressurized and port "C" is vented to tank. The motor is in
partial displacement when port "C" is pressurized and port
"D" is vented to tank.

15 Series Two Speed Envelope

OPEN DURING CROSSOVER SPOOLS

Open during crossover spools allow port "A" to be directly
connected to port "B" when the spool is shifting between full
and partial displacement. Motors with -62 or -65 designations
are open during crossover.

WARNING! IN SOME WINCH APPLICATIONS, OPEN
DURING CROSSOVER SPOOLS (-62 or -65) ARE NOT
RECOMMMENDED.

CLOSED DURING CROSSOVER SPOOLS

Closed during crossover spools do not allow port "A" to be
directly connected to port "B" when the spool is shifting
between full and partial displacement. Motors with -63 or -67
designations are closed during crossover. These motors
contain an internal factory preset relief valve. This valve
protects the motor during shifting only and is not a system
relief valve.

PILOT PRESSURE

A minimum of 100 PSI over case drain pressure is required to
shift the spool. The maximum allowable pressure to port "C" or
"D"is 3,500 PSI.

SHIFT ON THE RUN
The 15 Series Two Speed Motor may be shifted on the run
while loaded or unloaded.

MAXIMUM SPEED
Maximum rated speed is the same for either full or partial
displacement as stated in the performance data.

CASE DRAIN AND CROSS PORT LEAKAGE

The combined case drain and cross port leakage of the 15
Series Two Speed Motor is approximately 1 GPM per 1,000
PSI. This will vary with the oil viscosity.

OTHER INFORMATION
All other information as specified under Techinal Information
also applies to the 15 Series Two Speed Motor. (See page 5)

=

(2)

SAE 1/4 O-RING ALTERNATE
BOSS PORT

1-1/4 O-RING

BOSS

3/8" 0-RING Z .
BOSS 9/16° DIA, 4 HOLES

CASE DRAIN CENTER LINE
PLACES CASE DRAIN

ALTERNATE
PORT Wy
1-1/4 O-RING
BOSS

SAE 14T 12/24

OPTIONAL SHAFT FLAT ROOT SIDE FIT
INVOLUTE SPLINE

REAR VIEW
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Technical Information - All Styles
|

HyprauLic MoToR INFORMATION

VANE CROSSING VANE

The Rineer patented vane crossing vane design produces
much higher volumetric and mechanical efficiencies than is
possible with a standard vane type design. This design
provides a sealing vane between cavities to improve
mechanical and volumetric efficiencies.

STARTING AND STALL TORQUE

The Rineer motor produces torque curves which are virtually
flat, with starting and stall torque equal to approximately 90-
94% of theoretical torque.

MORE POWER STROKES PER REVOLUTION

The 15 Series has four stator cavities and 10 rotor vanes.
Each rotor vane works in each stator cavity once per
revolution, which results in 40 power strokes per revolution.
This helps produce higher mechanical efficiency and flatter
torque curves.

BEARING LOADING

The bearings in the 15 Series can accept radial load per the
radial capacity chart. Thrust load is not recommended under
most conditions. Consult with a Rineer Application Engineer
for optional bearing configurations to match your application.

SEALS
Buna N seals are supplied as standard on the Rineer 15
series motors. Viton seals may be ordered as an option.

ROTATING GROUP - 1S or 1H

Under most operating conditions, 1S (standard rotating
group parts) should be used. Under some high speed
conditons 1H can be specified.

ROTATION

The 15 Series Motor rotates equally well in either direction
and smoothly throughout its entire pressure and speed
range. Looking into the end of the shaft, rotation is clockwise
when oil is supplied to port "A".

HORSEPOWER LIMITATION

Maximum horsepower limitations may vary with different
applications. When using the 15 Series Motor above 75
HP, consult a Rineer Application Engineer.

7.4 TecHNicAL MANUAL

FILTRATION

25 micron minimum.

FLUID

We suggest premium grade fluids containing high quality rust,
oxidation and foam inhibitors, along with anti-wear additives.
For best performance, minimum viscosity should be
maintained at 100 SSU or higher. Fluid temperature should not
exceed 180° F. Elevated fluid temperature will adversely affect
seal life while accelerating oxidation and fluid breakdown. Fire
resistant fluids may be used with certain limitations. Contact
Rineer for additional information.

CASE DRAIN

The 15 Series Motor is designed for either internal or external
case drain. Two case drain ports are supplied. When using
internal case drain, simply plug the two ports. When using
external case drain, use the port at the highest elevation. We
recommend case drain pressure of 35 PSI or less when using
the standard seals.

CASE DRAIN CIRCULATION

Fluid should be circulated through the case when a
temperature differential exists between the motor and the
system in excess of 50°F. Should this occur, contact a
Rineer Application Engineer.

MOUNTING
The mounting position is unrestricted. The shafts, pilots, and
mounting faces should be within .002 TIR.

INTERMITTENT CONDITIONS

Intermittent conditions are to be less than 10% of every minute.

OTHER AVAILABLE MOTORS
For information on additional Rineer Motors, request one of the
following publications:

37 Series .......
57 Series .......
125 Series

Publication DS371003
Publication DS571003
Publication DS1251003

COY |
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Performance Data - selected Displacements

6 C.I.D. 9.5cC.ID.
ACTUAL TORQUE AND POWER 6-CID ACTUAL TORQUE AND POWER 9.5-CID
190 340,
;;: 2000 RPM. 320 1700 RPM
300 100 RPM
160 100 RPM
150, T~ 280 y
150 260
b 240
120 o 2 220
2 110 2000 RPW] w 200 100
= 100 60 3 180 1700 RPM —{ 90
4 % 1600 RPM ] 5 & 160 —480
12 & = = 140 __—1300RPM 1 70&
o (7;2 1200 RPM ™ | 40 120 60
w 0- =73
ot g 100 900 RPM=} 50
40 800RPM_| & 08
pot 20 60 ——500 RPM =T 30
. 40 .
20% a00RPM—] ——300RPM—] 2
10 100 RPM ] 2 100 RPM—] '°
0 0 0 0
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
PRESSURE (psid) PRESSURE (psid)
" ACTUAL FLOW - 6 CID . ACTUAL FLOW - 9.5 CID
60 000 75 1700
E— -
55 — 1800 70 L —— 1500
65
| — [
0 1600 % 1400
—/ /
45 1400 55 1200
— I——
40 1200 3 50.
_L—— " S 45. 1000
E® E— ———1000 = 0
/
Saof—— = S 800
= [ I— U 2 359 =
. 0 &
T — 600 600
I
2 400 o
——
—
15 0 400
——— 200 15.
10 — 100 10 200
E—
. [ I o 100
—
o 0
) 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
PRESSURE (psid) PRESSURE (psid)
.5 C.ID. 15c.LD.
;}1 5c.D ACTUAL TORQUE AND POWER - 11.5 CID 6005 c ACTUAL TORQUE ““ND POWER - 15 CID
575
425 550 }
400- 525
75 1600 RPM 500 1‘500 RPM
475
o 100 RPM >, pid 100 RPM >
e > 425 >
Doy 400
~375
S 275 2 350
£ 250 =325
i 130 w300 150
w225 u —
3 4120 g 275 1500 RPM |
g 200 1600 RPM § 110 & 250 125
S 175 100 O 225
o0 g 200 1100 RPM—} 100
150 1200 RPMT] 90 & 200 — -
125 70 ¢ 150. —75Z
100 800 RPM_} gg 5 125 700RPM™] o
75 w08 " ——500 RPM— 50 H
50 400 RPM] 30 5 300 RPM—] 25 &
5 200 RPM 4 fg 25 100 RPM=—
o — 1100 RPM— | 0 0
500 1000 1500 2000 2500 3000 500 1000 1500 PHESSUREZ((;Z?H) 2500 3000
ACTUAL FLOW - 115 CID ACTUAL FLOW - 15 CID
100 -1 1"
1500
9% 1600 !
% 1300
80. 1400
80 1100
70! 1200
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60 1000 B3 900
= 60
S50 2 =
~ o
= 800 o gs0 700 &
9 10 & [
T 600 40 500
30, 320
400
300
20! 0
200
o
1 100 ! 100
o 0
0 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
PRESSURE (psid) PRESSURE (psid)

The above performance data was obtained at 140°F with ISO 46(DTE 25). These values must be maintained to
obtain the performance indicated. Contact Rineer Hydraulics, Inc. for additional displacements.
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- Model Code

HyprauLic MoToR INFORMATION

MO015 - 61/62 -1S -015
I

MO015 - 61 = 015 Single Speed
MO015 - 62 = 015 Two Speed

Options:

62 = Two Speed Single Pilot
Open During Crossover

63 = Two Speed Single Pilot
Closed During Crossover

65 = Two Speed Double Pilot

-TV -000

T T ] Special Code Designator

Seal - Package Selection

Bearing Package Selection

006 = 6 in3 (98cc)/rev.

Open During Crossover
67 = Two Speed Double Pilot |[1S = Std.
Closed During Crossover | [1H = High Speed

008 = 8 in3 (131cc)/rev.
009 = 9.5 in3 (156¢c)/rev. 015 = 15 in3 (246c¢c)/rev.

010 = 10.5in3 (172cc)/rev.
011 = 11.5in3 (189cc)/rev.
013 = 13in3 (213cc)/rev.

30 = Keyed Shaft
31 = Splined Shaft
32 = Wheel Motor
34 = Double Key
50 = Retractable
53 = API Thread

7.6 TecHNIicAL MANUAL
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Repair Manual

15 Series

Standard Motor

Two Speed Motor

331 BREESPORT * SAN ANTONIO, TX 78216 * (210) 341-6333 FAX (210) 341-1231 e
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HD9625 9-%” - 22K TonG

SERIES 15 STD. TWO SPEED EXP. VIEW

COY |

ITEM| PART NO. DESCRIPTION QTY]
1 /0150111 |SEAL PLATE SNAP RING 1
2 |0150135 |SEAL PLATE 1
3 |1250161 |SEAL, SHAFT, TCN 1
4 NOT USED
5 (0150114 |SEAL PLATE O-RING 1
6 |0150730 |SNAP RING, BEARING 1
7 |0150710 |BALL BEARING 1

0150701 |SHAFT, KEYED 1
8 |0150702 |SHAFT, SPLINED 1
9 |0150901 |BOLT 4

10 [0150102 |FRONT HOUSING—INTERNAL | 1
1110150428 |DOWEL PINS — FRONT 2
12 |0150610 |O—RING 4
13 (0150902 |BALL CHECKS 4
14 /0150620 |PLATE SCREW 4
15 (0150609 |PLATE, TWO SPEED 2
16 |0150401 |STATOR GA 15 1

0150402 |STATOR GA 13 1
0150403 |STATOR GA 9.5 1
0150404 |STATOR GA 8.0 1
0150407 |STATOR GA 6 1
0150408 |STATOR GA 10.5-2S 1
0150414 |STATOR GA 11.5-2S 1
0150419 |STATOR GA 5 1

17 10150300 |ROTOR 1
18 [0150313 |ROTOR VANE 10
19 10150320 |ROTOR VANE SPRING OUTER| 20
200150321 |ROTOR VANE SPRING INNER | 20
21|0150410 |STATOR VANE 4
220150420 |STATOR VANE SPRING 8
23|0150429 |DOWEL PINS — REAR 2
2410150720 |NEEDLE BEARING 1
25|0150841 |REAR HOUSING, TS, #62 1

0150842 |REAR HOUSING, TS, #63 1
0150843 |REAR HOUSING, TS, #64 1

SERIES:

15

MODEL CODE: 015-62-15-015-30 (31)-B1-TB

EXPLODED VIEW | STANDARD TWO SPEED

RINEER HYDRAULICS

CORPUS CHRISTI, TEXAS

RECORD

DATE:

REFERENCE 6—19-00

DRAWN BY: DWG. NO.

JERRY W 0150044
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WARNING: RINEER RECOMMENDS FOLLOWING ALL STANDARD SHOP SAFETY PRACTICES SPECIFICALLY INCLUDING WEARING OF EYE PROTECTION.

REMOVAL OF SHAFT SEAL
H —

1) Two of the 3/8" bolt
holes are provided with

«._| jack screw threads.

2) Insert a piece of 1/4"
round stock by 2-1/2" long
into each jack screw hole
3) Screw two 7/16-14 bolts
into the jack screw threads
until the bearing box is free
of the motor.

1) Remove snap ring

WARNING: Use caution
when removing snap ring.
If released accidentally it
can become an airborne
hazard.

Lift up on the bearing box

1) Pry out shaft seal plate to remove from motor.

with two screw drivers.

2) Remove seal plate o-
ring from groove in bearing
bore.

DISASSEMBLY OF WHEEL MOTOR
BEARING BOX

1) Loosen clamp screw in

REMOVAL OF WHEEL MOTOR SEAL
PLATE AND BEARING BOX

1) Loosen and remove 8

each 10-32 bolts. lock nut.
2) Pry off seal plate with 2) Unscrew lock nut and
screw driver. remove.

1) Press shaft out of
bearing box.

2) Proceed to step 9,
disregarding steps 11 & 12

Loosen and remove 8
each 3/8" bolts with 5/16"
socket head wrench.

DRILLING &
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HyprauLic MoToR INFORMATION

WARNING: RINEER RECOMMENDS FOLLOWING ALL STANDARD SHOP SAFETY PRACTICES SPECIFICALLY INCLUDING WEARING OF EYE PROTECTION.

DISASSEMBLY OF FRONT
HOUSING AND SHAFT

DISASSEMBLY OF ROTOR/STATOR
CARTRIDGE

i

1) Mark one side of the

motor for proper assembly,
paying careful attention
that the cartridge will not
be installed upside down.

2) Secure the motor prior
to loosening the 5/8-11
bolts.

Lift up rotor/stator cartridge
and remove from the rear
housing.

1) Remove front housing

2) Note: Two 5/16" ball
checks and one main body
o-ring may be dislodged
and fall free.

1) Place cartridge on any
object which will hold it off
the table.

2) Remove two each 10-32
place screws.

3) Remove timing plate.

With the seal plate removed, E
press shaft and ball bearing
out of front housing.

1) Remove o-ring and
springs with a small

\ screwdriver.
2) Remove dowels pins.

1) Remove snap ring from
shaft.

2) Press shaft out of
bearing.

1) Replace plate on
rotor/stator cartridge.

2) Turn rotor/stator
cartridge over.

3) Repeat steps 14 & 15.

7.10 TecHNicAL MANUAL
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HD9625 9-%” - 22K TonG

WARNING: RINEER RECOMMENDS FOLLOWING ALL STANDARD SHOP SAFETY PRACTICES SPECIFICALLY INCLUDING WEARING OF EYE PROTECTION.

MCCQY |
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1) Remove the rotor.

2) Remove both the rotor
and stator vanes.

3) Note: On motors
manufactured prior to
1987, rotor vane slots and
rotor vanes should be
numbered so that vanes
can be reassembled in the
same vane slot.

INSPECTION AND REPLACEMENT
OF PARTS

Inspect all springs and
seals. We recommend
replacement of all seals
and springs whenever the
motor has been
disassembled.

Inspect all parts and
replace any parts which
obviously show excessive
wear or damage.

VANES: Normal wear results

in slight flattening of vane tips
which does not impair motor
performance. Replace vane if
radius is reduced by 50%.
Clearance between the rotor
vane and rotor vane slot
varies with the vane
selection. The design allows
the vane to "lean" slightly in
the slot, providing the
required mechanical seal.

DRILLING &
COMPLETIONS

PLATES: Normal wear
results in marking of timing
plates which does not
impair motor performance.
Replacement of the timing
plate is required if any
smearing, galling, or heat
cracks are present.

ROTOR: Normal wear
results in polishing of rotor
faces which does not impair
motor performance.
Examine the rotor vane
slots closely. Polishing
down in the slots is normal,
but if there is any indication
of a "pocket" forming in the
wall of the slot, the rotor
should be replaced.

STATOR: Normal wear results
in polishing of cam form which
does not impair motor
performances.

Noticeable wear may be
apparent along the corner of
one side of the staor vane
slot. This does not necessarily
require replacement of the
stator, but may slightly affect
volumetric efficiency.

e Note: Measure the rotor

and stator length to the
fourth decimal point and
supply measurement when
ordering rotor, stator, or
vanes.

TecHNicAL ManuaL  7.11
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HyprauLic MoToR INFORMATION

WARNING: RINEER RECOMMENDS FOLLOWING ALL STANDARD SHOP SAFETY PRACTICES SPECIFICALLY INCLUDING WEARING OF EYE PROTECTION.

ASSEMBLY OF ROTOR/STATOR

CARTRIDGE

1) Reverse the procedures
in steps 17, 16, 15, and 14
2) NOTE: Make sure that
the radiused edge of each
stator vane points to the
rotor and the radiused
edge of each rotor vane
points to the stator.

3) NOTE: Make sure
springs are seated in the
bottom of the spring pocket
in both the rotor and stator.

ASSEMBLY OF FRONT HOUSING

1) Press bearing onto shaft.

2) Install snap ring.

Press shaft and bearing
assembly into front
housing by pressing on the
outer race of bearing.

1) Place seal in seal plate.
2) Place seal plate o-ring
into groove in the front
housing.

3) Press seal plate into
front housing.

4) Install snap ring.

5) Proceed to step 30.

7.12 TecHNicAL MANUAL

1) Reverse the procedures in

ASSEMBLY OF WHEEL MOTOR
FRONT HOUSING
>

steps 8 thru 3.

2) Screw lock nut onto shaft
until all threads are engaged.
3) Tighten clamp screw until
lock nut turns with a slight
drag.

4) Tighten lock nut until
desired rolling drag of bearing
is obtained - see procedure
Page 9.

5) Tighten clamp screw

6) Tighten all seal plate bolts.

ASSEMBLY OF MOTOR

1) Install dowel pins into
rear housing.

2) Install ballchecks into
rear housings.

3) Install main body o-ring.

1) Place rotor/stator
cartridge onto rear housing.
2) NOTE: Make sure
assembly marks from step 3
are lined up.

1) Install main body o-ring
into front housing.

2) Install ball checks into
front housing.

3) Place a small amount of
grease over ball checks
and o-ring.

4) Wipe off excess grease.

QY |
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HD9625 9-%” - 22K TonG

WARNING: RINEER RECOMMENDS FOLLOWING ALL STANDARD SHOP SAFETY PRACTICES SPECIFICALLY INCLUDING WEARING OF EYE PROTECTION.

g

1) Install dowel pins into
rotor/stator cartridge.

2) Pour a small amount of
clean oil into the cartridge.
3) Install front housing onto
rotor/stator cartridge.

1) Rotate shaft in both
directions to assure that the
shaft turns smoothly.

2) Torque motor to 190 ft./Ibs.
3) Rotate shaft again in both
directions to assure that the
shaft turns smoothly.

- 4) Make sure alignment
=¥ marks are lined up.

o

1) Install 5/8-11 bolts.
2) Torque bolts to 50 ft./Ibs.

SPOOL ASSEMBLY FOR THE
' TWO SPEED MOTOR
m NOTE: Spool should be

-
-
- B oriented as shown for two
il
|
L A

speed motors with model
WHEEL MOTOR SHAFT AND BEARING ASSEMBLY PROCEDURE

codes 62, 63, 68, & 69.
1)1 Clean ALL assembly parts w/ lacquer thinner.
2)1  Dip clampnut and clamping bolt separately in lacquer thinner.
I (Steps 3 thru 10 must be conducted to completion ONE assembly at a time.)
Press bearing cups into bearing housing. Make sure they are pressed completely against bearing shoulders.
Coat inner race of large cone with #609 (green) Loctite and press cone onto the shaft. Make sure the cone is completely against the shoulder of the shaft.
Insert shaft and large cone into bearing housing.
Coat inner race of small cone with #609 (green) Loctite and press small cone onto shaft.
Apply #272 (red) Loctite to the clampnut threads of the shaft. Apply #242 (blue) Loctite to the threads of the clamping bolt and install in the clampnut.
Spin clampnut onto shaft with the "B" face towards bearings. After the nut threads are fully engaged, but prior to the nut contacting the bearings, [
tighten the clamping bolt until there is drag on the clamping nut (see note Fig. 1). Tighten the nut until a 20 to 30 inch pound rolling torque is achieved.
) Tighten clamping bolt on clampnut to 70 inch pounds and recheck rolling torque. Apply inspectors lacquer to head of the bolt.
0)0 Allow a minimum of 24 hrs. to dry.

CUTAWAY
Note:
The slit in the clampnut
O allows for loose

FASAE .'.:é}.CE assembly on the shaft.

Once in position, the
clampnut clamping bolt
MUST be tightened to
a slight drag in order to
correctly engage the
threads on the shaft to
achieve the clamp
force required.

FACE Figure 1

NOTE: Slight design
variations may exist in
motors manufactured
either before or after the
printing of this manual.

= =

E2=2L22 2222
===

=

3
4
5
6
7
8
0
9
1

CLAMPING BOLT

QY |
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HD9625 9-%:" - 22K Tone HyprauLIC VALVE INFORMATION
Information:
Bolt Torque - Seal Kits:
Main Bolts (5/8-11): 190 ft. Ibs. Standard 15 series seal kit
Seal Plate (3/8-16) #0150940
(Wheel Motor only): 45 ft. Ibs. Standard 15 two speed seal kit
Grease used for bolt threads #0150940
and o-ring retention: Standard 15 wheel motor seal kit
Pennzoil 707L RED #0150936

Shaft seal assembly lube:
Mobilgrease special
with Moly

\
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HybRrauLic VALVE INFORMATION HD9625 9-%4” - 22K TonG

Inlets (2500 psi)

End Inlet r S p—
NPT | e B s
SAE-0 | SAE-18 |
SAES0 | SAE-IN ! G T
NOH-PORTED HOUSING

RN i Rl g 1Y

Outlets

Tank Return Type
Code End Pon Tog Paorl
DVASS-TRIGS 1 1" NPT 1 7447 NPT Do Carie
DVASS TRES SAE 20 SAL 20
OWASS- TR NON-PORTED HOUBING

NOTE Soe Secion G, Page 32 lor Porl Plugs

Adjustable Relief Valve Cartridges

For Inlets and Mid-section Inlets
Coce Dascription
PSPy iain BV prossun range 8002000 o= Facrory set (@ 1500 psi (@ 50 g
DA RAVD M R e s ringe S001- 2500 pal Faciary Lol @0R500 pe @ 50 gpm
DVASEMAYE  bbain el v g

DA8

ﬁ Doubier- Actng Sacton
d-Way. >Poslon Hokd i Naubil
Eylnd Zpact

===

o F—
s MAS
e vy B o Pt 1 Nl

Meios Spoai

e H ke
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HD9625 9-%” - 22K TonG

Iy Ao Swctpn
Ay, 3-Postion, Hold in Meutmal
Cylinoer Spoal

Brief Circuit Descriptions

Saries Circult

AeeiEen o D AZT peiiatine Gy,

11 b ' s i o b
| T e g ke
“EADUE] AT Wt luncieow. & -
raEg arat i okl T W

Ad Wl W oy oerosty, e sl Poss
ST this Dpen Sanihl & &8 spook
A Pl Thesvie ) i B ] passssapn
R T s AR W e A Ty
bl iy o P o OEhl e
i O e N one: RDO0! M DgEeRis]
TR i [ [ | Pl i 30 Shogmies
T dile e En RS Fioee B Pagd
e i i, G e N Qs ko
i by TETITEET e it

Dosaisdniim weclinng can (= o,
(eralid pr andem g will opsmee
ey i A L) )

Ui amims Sitlh ol Wy (iessld &
wituary Tedreicne, B sam o N
R i W e D ) e
e coreiil 07 e (AL Ak el

Paraliel Circuils

Ffpuhof il vy ptm A 1T U TR O
s fuaeTen| DeCEuEn mens than
e nCen [0 B Ol sl
sty B 8 e if o o moee
lisneiigrd dre Ay ipmrelic] B e same
lisk, e o e o S Ead il
e ey Decause b Toed woll ke
I L oF IR ML . ey 5
-l T T
WHWHWL

kbl 0 BN B0 rrid st o s ol
Tl B o G Wy The opEn DET e pase

HyprauLic VALVE

Tandem Circuits
[Prl @vaitables i e proagrees)

Thisldem Chiiell 6ie somelrmeg el
Ay or slamlnG coouls B olher
L L A e e I L T |
DT Ehie EET S ieT (el S Anrmi
iR [ Brem e T e i
= i el e [ASADE drd 5 na ey
i) STV BT

¥ ey o by b By g i
) LR e, W g M e
e el ioed Feini wil osao

P el Ty S . m ra Leeenan

Typical Work Section Schematics

INFORMATION

| B T e YL S e e 5y | |
i L] | L] [ | i
el lcde a2y 1heE M j
’ S B || B ]
' | — r*'nil.f - nmi —+ u-m-l e :-I'MBE - B! Tank Refum
Lot Hread! m Hpgaa 4 bfPona ) Loy Hrona| Bk

b [I I | i

Rl o oM ioH I

| |

| |

|

By o e e e iy i

Suaedag CLA, Cyirosies DA, Cylindar A mipdgw .8 Cyrmdar DA Cybmaai Abiroiier
il Brmmimw P i Naradel Tdnasn T Fartum
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HyprauLic VALVE INFORMATION

HD9625 9-%” - 22K TonG

VA™/NG™ Valve Service Instructions

INTRODUCTION

Thas manual has been prepared 1o assist you in the
proper maintenance of the VA2O™/NVAIST™ and
VG2V GIS™ VGEO™ dircctional contral
vailves, Befome auy work s dong, we sugpEest th
your pead the assembly and digsssembly
mslructions compleiely.

The lirgl rule of good mamensnce s cleanliness,
which mecludes a clean environment. MAKE
SURE ¥YOU DISASSEMBLE AND ASSEMBLE
YOUR HYDRAULIC EQUIPMENT IN A
CLEAN AREA. Dirt i5 the natural enemy of any

hydranlic sysicm.

GENERAL INFORMATION

The VA dind VO model valves are updated
versions of odr proven A20™ and A3 nits
The VG models are cast from compacted graphine,
a high strength ron alloy, which allows the valve
i be mted to 35060 psi. VA models are cast from
dray irom and are rated ol 2500 ped. T hese open-
center, direetionsl-contral valves are available in
puarallel, tandem, and senes cirouiiry. As needed,
the sectivnal, stack-fype construction provides
Mexability for the addition of subtre ion of work
SeCiions Io an exisiing valve bank. This design
also permits the combination of parllel, faadem.
and series circuitry 1w single bank.  The mtemal
conng of each valve seciion delermines its
circuiiry snd the aumber of gaskel seals required.

All sechons with ophional Ffeangres, such as pont
relief valves, crossover rehief valves, and anti-
cavitation checks, are dimensionally larger when
measured (rom the top of the port o the bottan of
the hpusing, Those sre referred to ag “hi-boy™
séchions. Thase withau! work<pafl options can use
the low -profile castings, which are called “lo-
by sections.

MCCOY | Cvrierions
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REPLACEMENT PARTS

The illustrations and mstructions m this
mantal apply only 1 the VAVG senes
ausemblies, subassemblies, and componenis,
All valve cumponents, excepl for spodls and
housings, e wvailable as replacement parts of
subzssemblics. Spools are hone-Nted 1o ther
individual housings, so damage 1o either of
these components means the entire seclion
imust be replaced.

We recommend that you use only genuing
VAYG series replacement pans in your
service program. Mapufaciured (o the same
gxicting Inlerances and quabity contmls as the
originil cquipment, genuine VANVG
replacement pants may help prevent
premanire, component Failure and costly
downiue Service parts and asseniblies are
awsitlahleé through yoir onmnal equipment
dealer or any authonized distributor.

MAINTENANCE

Walves are oflen used in hasardous

envimmments. Inspect them frequently for
damage due W0 ERproper Wse, Corosion or
normal weasr. 7 nesded, repairs should be
made immediately,

Always refer to the machine manual for the
proper procodure to remove the valve from
the machine,

Remove the valve bank fram ihe cquipmeri,
disconnecting all hoses, fifmps, conmol
handles and linkage connectors that might be
anzched w the valve. Plug all pers and
thoroughly elean (he extenorn of the valye
Ivianihe, dlwzgs 1lie pavic plugs can be pemoved,

TecHNicAL MaNuAL  7.17



HyprauLic VALVE INFORMATION

HD9625 9-%” - 22K Tone
Exploded View of Work Section ,

et

d {3 not shiwn)

Parts List For Work Section
iam Dimxcripihon Oty. WANGED Parl No, WANGES Parl Mo ViGED Pam No.

Paralle! Section Swals® See Figure 1

1 Baquare Sea's ] - 2881206 F01-2881-200 A3-28A1-333

2, Squene Seal 1 3512861200 A97-2BH1 407 2212281670

Series Soction Seals

1 Buquane Sealy i 304-2REH 206 9126200

3 Houare Seal 1 38-26R1-82T 301-2RR 5

Farnllol and Series Section Component Parts. Ses Figlre 1

o, Bawck 69 Sraewe ] A0t- 1430020 F-433-005 (41 3400008

A Lock wishors ] AL ] : A= 37 -

5. Back Gop q - (D 3426000100 341 DEAS-G99

(i} Rolawr Plotes 3 3591 21 B3 391-2183-005 F=2T83-157

T Back up Fings. 2 291-2681-374 A -ZER 426 ¥9Y-2681-285

H Spool S 2 597 -1885-0114 45972887212 Y31-2681-086

] Ritdingr Plale: Scrows 2 Ar-1453-015 381- 14534002 () FE1-1a02-015

Tk Check Yalve Cap | 26 05E-044 A97-J5E1-044 31 -0EA5-098
Cir Vahe CapiFlM.} 7 FO1-2261-015 FEN-2AADIE 0000 e

1. Lt Ring Soal g 0T 2EE -0 J97-2BH1-0E 3912124

12, Chsch Zprng ** n 201358 =712 39%-0881-713 59 -SSR -TFTH

143 Chach Valve Pappet ** 1 H-24HT- WPl OR i B Bt T

“Farnled Soalivg Face includas nlata end e ekl
Pt guEsd v Fioat aenautial Sections,

DRILLING &
COMPLETIONS
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HyprauLic VALVE INFORMATION

Spring Centered and Detent Spool Operators.

14, Siripper Bok

15 Cantening Spring

16.Spring Guides

17 Derlont Sleave

18.Detent Baks

19, Detanl Spring

1

20.Delent Poppat Retainer 1
21.Detent Spaces

MCCQY |
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391-1432-022
391-3581-608
3911642045
391-3283-015
391-0262-010
391-3581-120

391-2583-008

See Figure 2

391-1432-021
301-3581-632
3011642013
I - 32E3-08
A81-0282-049
381-3581-015

381-2583-006

381-1402-452
381-3581-330
3897-1642-161
381-3384-310
30122011
391-3581-316
307-3384.311

J91-3782-208

TecHNicAL MaNuAaL  7.19



HD9625 9-%” - 22K Tone HyprauLic VALVE INFORMATION

4 Valve Disassembly Instructions

Refercnce exploded view and parts list on
pige 2 and 3 for work section dedail,

Step 1 - Valve Bank

Thes slep 1 ez st cpticsl m the dasesembly
peocedure. | Biould Be fisllmwed chosely 1w ersuse fhas
e vithve b s poogiey iesasemnlad aften e
have Been mode.

With 3 woassiprsod, queck-drnoag marksy auark sachi
cisning Wwilh a sequential nismber St Ty markong e
ieder ot W iEh b 51 and Orish By e ke oln il
vl i st v i,

Meir ek 1he son boas leee i ibe gk cap onesch
vl et bon winls s B fior back cap endj

Ihem, mirk thic par hivas oloses 6 tha ipoal Sleve on
cuich work seclionwith a “C {lor cleva endh

Fimally. if reliel valves are rempved fom the wikve bank
ey 1mst be mateed with tse corresponiliog sumise o
e g ad et brcaten F o T3 By i hyich iy
were reosved, Indet s d mid-ank veliel valves ans
riacked Atk & casumg number anly

Step & - Tie Bolts

Remoye the foiz. he tolis i6&l bld | ke bank Towdher
sl meparase he sclsang

NUTE: ¥ A salve fie bolis ihresd inia the aatled
cailing, Wi valve ta bodis peta thrawal the enlire
hank, reppubrliag waiers and bes puts o b lastones]
a0 both ends af the Bl

Step 3 - Section Seals

Fhe st mud=inlee @nd cach pars || work ge ol hive
faiae, seciion el (Fie L meme T8 2y omihe
dewnmareain matiny Tacs Sefis wark sechisms snd il
ViV epli) flow mid mives have dinee wsonon sasls
o0 Ve Gownsirem mativg G, (Figs §, oo ) &5 §
Fhese sceiue seals wsoulid be rerared arsl discanieil

REMINDER: ALL WOHK MUST BE
PERFORMED IN A CLEAN AREA,

DRILLING &
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HyprauLic VALVE INFORMATION

HD9625 9-%” - 22K TonG

Valve Disassembly Instructions 5

COY |

MOVING GLOBAL ENERGY FORWARD

Step 4 - Valve Back Cap

Uking o Barpe. Phillips-bead scrowdnmér. remonve the
s, cag screws (Fia. 1) e 4] wisch Fasisn (he back
e b0 the work séchnn. |..|‘J"I|1.r i EHe Ehd of 15
screwidriver bandle with @ hamemes (o break dd e v
Ftimiv e the Tk e |F|,-_ il 5

Step 5 - Control Spool and Seals

Carpap 10 s end o B wpa) with o elean, [ dree
chish amd pall e sl wal of e bodsm esims a

T REIAR BT LreneTndly | 1he real, FerkineT 1I-|l|li' g
Lo item & ) bkl -ap rimg tF |, e Tiand speal el

(Fig L, it 85 will coms ol wiill (e spoo

CAUTION: For delented sposd models, ba
earnhul nol bo remorve the dioten] poppel slesvn
{Fig. 2, itom 1T) unless it s 10 be serviced,

|_:5|||!. il LT P1|Ii|l|:"'l-l"l'll L irvediiver immabe e
pwil, Ctminer-plain sorewss (Fip |, dem 3 fom ihe sl
clevie endl on tie woak ssciim Lighely wp the ood o ibe
s perw vy lusdle wal i bharmmer b Breik 1he

aallesivie, Hemeve fu i feabner plases § Flg. L, dem
i1 thee sk =i g {Efg v, siewi T)and e il sl
iFig b em Hk 'I'ag s etk w1 (B apprip il ik
sigani ldeniificavos mimbee. {Soe Soap |1 Spoel aeul
O, 1, vl B gmd nack “lis TImA kg |, ik T skoild
v sl

Step 6 - Transition Check

e ransdiion chedk is linsand o s D srsier ul
i work sechion ok, L e fally dlamp the wiark
sechinm in & vise with pord ciosin Dho-nedl elaimp on the
el suitse Reriove ihe dheck-valse sap iFig |
Viem L0 and g1 0 -n e ecal (b, )onem L) Dnpeard
It seal, Remnove the Cieck sorma fFiz 1 e 11 arld
the chece-valve pappes (i |- ey 13)

NOTE: Ooly cylinder wurk sectinny (pores blocked
in neuirul] have 5 (rsmsiilon check, Yoor sectieng
hive snly @ cap pluge.

TecHNICAL MaNuaL  7.21
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$ Valve Disassembly Instructions

Spool Disassembly
Bpring Centerad Spool

The spring assembiv shaulkd 0o be removed from the
s fiiless fhese pats nesd 1ot repliced. Cinoe tie
o 15 free ol the warl soction bomsig 0 misn be
imnad e creluily 1o avald damige  Plage the spos
wertecally moa ﬂ'l“|1'iﬂﬂ‘|' VERE. CLAmEIE 0 hie sz,
ot gleviy, arul remove the simpper baln (Fig |, nem
Ty il worischy

Lighthy np the sirepess bodl wink 2 laanmoes ssd o pamch
i help bweali e adhes v Ciuminus appliotion ol e
iy he iggimed i free 1S sinpper bod, dnce din

ansrotn s kb ot e ased Saning it asambily

CAUTION: Too much haal may distod the
apoal.

Aw e strippet-hb Hieails dissagape ihe spang (Fig
2, 1iem 131 and spring gaides (Fg 2. ik 165 will
s JiboupsTy froom fhe spol,

Detent Spaool

Pl dhenene assembly sbgnglid ned be peiaed iom (he
s} unliis these paris néad 4 be réplocel. Wrap the
deienl deeve (Fig 2, iken 17) wath o clean, s
cleth Grp the wla-covenod sleeve and pill Ammly. As
it sleese movie-backwards; the detent balls [Fig 2,
siern 8y and tle deizmt sprieg (Fig 2, sfem 7Y wall
relense abamicly  The clash abni’d capiare thisse pains
aml prevent lea s

et clamp fhe spral iz sof | s vese e remoye
the deisnt papper reisier (R L, om 20). Placs @a
utdere ol i aretalli el vl al| Bope b servit oo
wapwch, Lighdly tap the delenl puppet retiner wikh &
bEnmer and 3 paich o Lelp lirodk ihe sdbesie
Coini s g st eoss oof Bt oy B ppuliedd s,
sinre an anassobic idhesive wae Al eaid in ke digeml
rittdeier dlerably.

CAUTION: Too mach hest may disiort the spooll
CLEANING, INSPECTION, AND REFAIR

b, Enspes) Use apool bond, traneteon chegk scut and apoal fram k. Wigh all parts thomughly moa clamiag salval =0

e s [ deep semithss, goiugss wrescessive aemn 10 blerw dsy befiane e imieni remsensh iy Pay soecil

any of these conditinrs exisi. replace the seeiion. Micar, arte e 0 he siember and leflers markad on te pers
et (i darmmu on (ke comtrol epos) and cheek pappe| can be m S 1, 17 ooy marks are femoyisd during deanme, re
izre iy prdished anay-wath a vy Tines oncus chath iark usiimm|aely.

i Exzmune the mnchmed surbaess of the vabe housing fo A Clea sulbwsive fruen teeads of speal, srinper Sol)
recies End i il could mause leskeye beveen sectom. Biiiarig. e wivens e D o sl | i 1 o™ (i
Lighily abimie Thede surfaces ko rermoye amy gou ) spoly Ciashet Hemaver,

CAUTION. A shaliow-milled refiel ares axtonds across
Hig O-ring face of the valve housing. This ahowld not
b sloned or ground affl

DRILLING &
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HybRrauLic VALVE INFORMATION HD9625 9-%4” - 22K TonG

Valve Assembly Instructions f

CAUTION: Fallure 1o fallow tho
recommeanded assembly instructions
can result in poor perfformance or
preduct malfunction. Preduct should
be thoroughly tested to ensure proper
aperation before the valve Is placed
back into service.

Freparation of Paris

Spray the thresils nd the now smipper bl (Foe 1 isem 144
apped-kraded mpool end, Al serews and syew bojes an
il s off the h.u.m.n!, wibh L INE A Primer Gmide
MF™ i et dry

Spring Center Spool Assembly

Stap 1 - Spool Assambly-Spring
Centared

Climp the Tl, chevin ond of the conitol spond m o Loft
jawed vige. Apply Parger Super-O-Lake ™ o he spoal
weal (Fig b v & ) amed ehiide 1 noio be end o the
Epae| gy [rom the clevis, Slude pn the back op fing
(Rl b, e T)and @y pieae | Fig | e 6)
IArsiiom Wit (Loyme onge Ohe wpa], am 1his they o nok
imseriere walh fhe spand operalur mecisnlem duaring
sty Do sllony whe C-pap i oomie 5. cons)
il b abuirp g of the Spaood B

Step 2 - Aftach Spring Guides and
Spring

lth. 2 =3 e af Losctlie 27T G aipunalem
nnadtobie adhes e neo fhe mnddie of (e Tombe
ey in e sl Asseilale de oy puids (Fip 2,
ifert | Ay cenfenng geeng (g 7 viern 13 ) ded simvpgier
brodl (Fip, itemm |4, b ando the spunl | Reverse of Step T3,
Tongue (he s badpma 159 i e 402 s

CAUTION: Care mviese e tiken (o cnnrs thal (he
spring vetalnes by ooned pinched under (he dbuuliler
halt daring smembly, This cin resulf bn burrs that
mray caiie apaad binddmg, Clesk for bidieg by
remprrsaing the spring anil geides or ity Fetating
the spring guide ngarest the hausing.

CALTTR s Follow the adiedve manulscimres s

instractiames er proper cleaging aml curing. Failare
tn clean ane prepare [Erty propecly may resull i
swsemibily Calluire

MCCOY | Cvrierions

MOVING GLOBAL ENERGY FORWARD

Lighuly roab dlve censeviig spromd w il kigh- ssepevmue
uneie fn preven] a5l e ! ||.u|:rnH!,. S
il o enare Dot muiniearn b | Boats A fer Song,
foel b wAIppe kvl don el Cevemin b can witlisiaml 175
in (he gl hreskawar (onpee,
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HyprauLic VALVE INFORMATION

, Valve Assembly Instructions

Detent Spool Assembly

Step 1 - Spocl Assambly-Detant

Apply Farker Super O-Labe™ 5o b spoal 2zal (Fig, 1,
{prnn H1 amal wlbides it dvplon (b spmmal Sk dlar frack
fing (FEg 1. flem 7 amkl are. seaeer alae (P | dem
o Ui apeoms] Pl Uiese sbeiem ofils e spumol,
eo that they do el ifserfore wath the ol cpambier
cclismern dising ssseribly Do ool 2llve the Dy s
eirme in canlst will the ghaep edie ol the apedi
wmehes Apaly 2 - 7 illvgw o Lisgioe 22™ ar an
quivRlent, insercbdy mibiesve near tie maddis oF the
lemade thremils in e q1|.'r.'|l

CAUTION: Follow the sdhesive manufseturer®s
imstructiins e peaper clesning and coring.
Failure ta clean il prepare pars properly muy
rralt in senably fline

Stap 2 - Spos| Assembly-Detemt

Fhresd 1he deiera bl retomner (g 3, akem 200 min the
] e, Torgue the devemi ball resiimer 1o 475 in l

Fid i B ldysin lee scoomjilinbhed by s

ot Foos sacker an i OS5 of jne clevnc smd balding
tine spond bry meserivng & maing, sicel pd or smewidnse

itzronngh the Bole in die ball recines

Step 3 - Detent Balls and Spring

iz, Lghely ooan the derent Balls (P 2. s | E) dees
g i Mg 2. vem V99 ard entre aside dosTetc of the
desenl slenve Mg L llemy 17 il highdempemiuse
o

ey the defionit Spn gl 1t e vercaigh hade e ibhe
Giterd Bl retasnes, Mace the djeel Bl on ke dnidd of
flae spwanie omigiveas thie Bl disd spiig . dhies dig on
the datem slewve, (Mol The detept sbanve LEpit
symmeirical: e end af the slecve has a lead=m
chizmifir. This chasfer micss fsee the spos! chevis wiun
memermbdel | Nl (e detonil Sl 16 he netlnil oy
michilfe F-.'ﬁnin- in prevenn i sibaaeinbly lon
kcpanating danng subsegugn) Sen

7.24 TecHNicAL MANUAL
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9

HyprauLic VALVE INFORMATION

Valve Assembly Instructions

Step 1 - Spool Subassembly

Apply 1 - 1 drope of Locisie 362" ar egaivalest 1o the
Millrber sve [sobis oni boll mmds of e Geasang

Spply o Dl costeay of cleéim, hydraabic ol m he ek
spael, Carsfully inazn the spmal mascmibiy imn the
By, 1l codison b svisd cwmimg bisrs He carefil
mrod b0 pisch. rodl or darmmpe [he seale hlake some thal
i s pnia! imid Mivmisong v s dlse pespe of eenbaso | See
e 1. page & disassemitly

Slep 2 - Spool Seal and Back up

Anply Pardger Super- U Lulee™ pocile spsal sead (Fig. L
ey & and ghile T cirdis il soewil Sl o il |'|||:L-q1
g (Fig: | fem 71 Push bedlh nems inko e cotsikar
e mitik they botinm oul

Asseniifle e il ol irkened olaies 1E"|g 1. Sigend)
iEm e AW shart. Ml sonids (Fig. 1. lém W
Clusgie rimaiper planes fir pooper alignae. Tyghien wea
Finsl toagud-af 34 s =2 o fha

Step 3 - Back cap

Imea bl ehie back cap using (e v B Hillisese sonmws
(Fu, 1, em Fn Tigmen e @ final soeque 0 34 1w e
=T i s

Cantboe: Esvewive (vipoe will damaye ihe
hack cap cars!
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19 Valve Assembly Instructions

Stap 4 - Install Transition Check

inspert manstinn chick chaTponenas (i clmslisos.
instdl| check poppet (Fig, 1, ilem 13 joio (e transition
chozk cakany. Align e Cleel sprmg (Flg | mem 123
square 1z the poppet. (hen careltlly place the chech cap
(Fig. L, em | 1) aver the pogpel and spang.  Taminy, by
haned, engmpe weverad thresds Tighten to o final jorgus
Al T [ ==l D

Step 5 - Relief Valves

Retuiris all reriel valves o iner progser pa e sans sid
Mg s 51T (b

Inadall mzw, secinn weals Flace wetios b ilg 1,
lle=ms | & 7 o rfems | & F)oon fhe proper eeoies
Pelaice reviaim smalx sy in o innpoetdimng
easermthly

Step B - Install Tie Bolts

i the Hie Balts gheomigh the o collmg [Tcap seriss
#r et plae o washer on the cap screw prae b
inmalision Hece he valve seciions oo e b i o
their propey sagsence (586 S1ep |, page &0 Tumicay by
Fumd, engngs severnl thaeads o the sinled. 1T B 4 VG
smies EE-ermhiy, aeverr bie it el wiefer o cither ol
il he svad and follow obave sEruenices. [oogoe e i
Fudles m 3 SroviseComncT paRBe.

Tie Bolt Torque Values

VAZ0 - 28 # lba. (383 n. lbs.)
VG20 - 42 f ibs. (504 in. Ibs.)
VALS - 34 fi. (bs. (408 In, Tbs.)
VG35 - 75 f1 bw. (D00 In IB4.)
VGED - 150 1. ios. (3800 In, iba.)

DRILLING &
7.26 TecHNICAL MANUAL MCCOY ‘ COMPLETIONS

MOVING GLOBAL ENERGY FORWARD




HyprauLic VALVE INFORMATION

TROUBLE

Troubleshooting
FROBABLE CAUSE

HD9625 9-%” - 22K TonG

REMEDY

Pmehed, blown or mrssme
section seal

Eoplice section seal

Chl leaks betwoen sections Stud fuseners not correctly Replace sacuon seals and re-fongue
L e
Mounting plate mol level Laosen molniing bolis and
shim as requinzd
Contaninalionburrs on szal Clean seal groove, replace seclinn
seal
Chil beskes t enthier end Ower-pressurized lank core Cogrect high, back-pressune

of spoal

enndition

Waom ar domaged spoal seals

Aeplnee seals and ceal retainers

Sprng = centered spooks
it nod metiEn oo el

Broken contenng sprng

Heplace cenlering g

lisiligriment of opermting
linkage

Check linkape for
meciamical binding

Foreign particies in sysiem

Clean valve and svstem

Load will not hakd

Cylinder leaking or wim

Check evlinder = repar

Pori reliel valve 101 holding

Bzmrave and clean o replacs

Spool or housing scored or
WO Ehcessively

Replace sechon

L il dirops when spoiol

D o forenen paricles

Dhsassemble. elean

imoved from neumal lodped between chock- valve & reissemble
puspyrer and aeay
Scored or shicking check- Rephice pappet
wilve poppet
Wom pump Chech flow & pressure
Drefiectivie oyl mder or motar Fepa or replace
Luswereservoir ol level Add ol 10 specaficatims
Mo motion, slow, o Clogped suction siramer Clean or rephice
emalic sysbem Suction line restreted Cheek lines
operalon Relief valve not property. sci Check pressure seining ~
Rehef valve poppet or Replace reliel E”
sear soored & sticking open vilve

MCCQY |
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WVilve spool not shifled
bk full stroke

DRILLING &
COMPLETIONS

Check spool linkoge
ravel
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@hgdrauli:ﬁ

Capacity:
60 gpm (240 L/ min.)

Pilot-to-open, spring biased closed, unbalanced
poppet logic element

Functional Group:
Products : Cartridges : Corrosion Resistant : Logic Element : Unbalanced Poppet, Model:
Pilot-to-open, Switching Element, Spring biased closed, External Pilot Port 3 LKHC
pilot source

Product Description ©
These unbalanced poppet, logic valves are 2-way switching elements that are pmmea,
spring-biased closed. Pressure at either work port 1 or 2 will further bias the v o
valve to the closed position while pressure at port 3 will tend to open it. The '“::I_; P! -3
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 to open. NOTE: The pilot Lo’
area (port 3) is 1.8 times the area at port 1 and 2.25 times the area at port 2. &
|ea— LOCATING SHOULDER
lg— ¥ - 1.81 (460 — puleg—— 1.81 (460) — o]
[ CONTROL SHOWRM INSTALLED
T-17A CAVTY
H : [T
—1" ke ooa
I— g PORT
=1 I < -—
11— —~
o
HEX DIMEMSICM T l T
ACROSE FLATS: 1 174 (31,8 @ @
PILOT PORT in. {mm
Technical Features
e Because these valves are unbalanced, e These valves are pressure responsive
operation is pressure dependent. at all three ports, therefore it is
Opening and closing of the poppet are essential to consider all aspects of
functions of the force balances on three system operation through a complete
areas: 1) Port 1 = 100%, Port 2 = 80%, cycle. Pressure changes at any one
and Port 3 = 180%. port may cause a valve to switch from a

closed to an open position, or vice
versa. All possible pressure changes in
the complete circuit must be considered
to assure a safe, functional system
design.

COY |
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e These valves have positive seals e Stainless steel cartridge options P or W
between port 3 and port 2. are intended for use within corrosive
environments with all external
components manufactured in stainless
steel or titanium. Internal working
components remain the same as the
standard valves.
e Incorporates the Sun floating style
construction to eliminate the effects of
internal parts binding due to excessive
installation torque and/or
cavity/cartridge machining variations.

Technical Data

| U.S. Units Metric Units
Cavity T-17A
Capacity 60 240 L/min.
Area Ratio, A3 to A1 1.8:1
Area Ratio, A3 to A2 2.25:1
Maximum Operating Pressure 5000 350 bar
Maximum Valve Leakage at 110 SUS (24 cSt) 10 10 drops/min.@70 bar
Pilot Volume Displacement .15 2,5cc
Series (from Cavity) 3
U.S. Patent # 4,795,129
Valve Hex Size 11/4 31,8 mm
Valve Installation Torque 150 - 160 200 - 215 Nm
Seal Kits Buna: 990-017-007
Seal Kits Viton: 990-017-006
Eidl Cyppen Pyossms: Dreop Eidlll Oquan Par=sumie D
] )
] A A
150 4
10 " E P

\
\
N

__,b'"ff % '-.'-"
[N |
] ] i T ¥ | 40 Bl
(1= fmin, (i = GPM
Option Selection
LKHC-X D N
| | |
I I
Preferred Options
External
. Material/Seal
Control Cracking Pressure Material

Standard Options
X Not Adjustable N Buna-N

COY |
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