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W9625 9-3” Tone & FARR® Backup

This manual covers the following models:

OVERALL BACKUP
MODEL TONG MODEL MODEL REV DESCRIPTION
LW 9-5/8” Tong, 9-5/8” Farr Backup, motor valve, backup valve, lift
80-0820-3A | 80-0820-10 85-0626 3 | oyiinder valve, safety door.
NOTE: Some illustrations used in this manual may not exactly match your model
of tong.
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LW9625 9-*/s” Tone & FARR® Backup

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 MANUAL HAS BEEN PRODUCED

THE LOAD-BEARING DEVICE SUPPLIED BY MCCOY DRILLING & COMPLETIONS IS DESIGNED TO SUP-
PORT THE EQUIPMENT DESCRIBED IN THIS MANUAL. MCCOY DRILLING & COMPLETIONS WILL NOT
GUARANTEE THE ABILITY OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER PART, ASSEM-
BLY OR COMBINATION 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 DRILLING & 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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LW9625 9-%5” Tonc & FARR® B

Copyright © 2006 - 2012 McCoy Corporation, including its wholly owned subsidiaries, (“McCoy”), all rights reserved. This document is
the property of McCoy 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 stor-
age media without the express written consent of McCoy.

McCoy 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 does not warrant or guarantee that the
information is either complete or accurate in every respect and the user of the manual should consult with its McCoy sales representa-
tive for any clarifications and updates.

The user of the manual shall protect, indemnify, and hold harmless McCoy and its 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 equipment integrity.

SUMMARY OF REVISIONS
DATE SECTION PAGE DESCRIPTION OF REVISION APPROVED
January 2006 N/A N/A Initial Release
January 2009 ALL ALL Major Content Revision. All engineering changes up to DEC-2008 hon-
oured.
Intro viii Updated TOC to include New / Old Door Styles
6 6.24 - 6.8 Changed door latch assembly number for old style door, added new style
March 2010 ’ ' door assembly drawing
Corrected references to door assembly throughout manual to reflect addi-
N/A N/A ; )
tion of new assembly drawing
ALL ALL Re-branded & re-formatted manual
ALL ALL Replaced and improved warning symbols throughout manual
Intro iii Removed unsupported models from list
Intro viii Added Table of lllustrations
2 2.4 Re-formatted Section 2.B (Major Component Identification)
Replaced Section 2.F.1 (Suspension) with improved instructions and
2 2.13 . ; ; .
information (Suspension & Restraint).
Added new section “Making & Breaking Connections”. Removed “Make-
2 2.19 P “ P
up Casing” and “Break Out Casing”.
3 3.1 Re-wrote section “General Maintenance Safety Practices”
3.1 Added Section “Preventive Maintenance Practices”
June 2011 3 32 gf’g{aced graphic for Section 3.D.1, Cage Plate Cam Follower Lubrica- SH
3 3.2 Added graphic for Section 3.D.8, “Door Lubrication”
3 3.2 Added graphic for Section 3.D.9, “Door Spring Cylinder Lubrication”
3 3.2 Added Section 3.D.10, “Backup Cam Follower Lubrication”
3 3.2 Added Section 3.D.11, “Compression Load Cell Lubrication”
3 3.8 Replaced graphic Section 3.E.1, Brake Band Adjustment
3 3.12-3.20 Corrected assembly procedures to reflect engineering changes
3 3.21-3.31 Added maintenance checklists, de-commissioning and re-commissioning
’ ’ checklists (Sections | to M)
4 4.1-4.6 Revised troubleshooting guide, removed inapplicable information
5 Removed Section “De-commissioning, Storage, & Recommissioning
(See maintenance checklist sections 3.L & 3.M)
Continued On Next page
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9625 9-%/5” Tone & FARR® Backup

SUMMARY OF REVISIONS (CONTINUED)
DATE SECTION PAGE DESCRIPTION OF REVISION APPROVED
5 Renumbered Section 6 (Assemblies & Parts) as Section 5.
5 5.2-5.3 Replaced graphics - Gear Train Layout
5 54-5.5 Replaced graphics - Rotary Idler Assembly
5 5.18-5.19 Corrected BOM - Cage Plate Assembly
5 5.22-5.23 | Replaced graphics and corrected BOM - Brake Band Assembly
Replaced graphic and corrected BOM to reflect new door arrangement -
June 2011 5 5.30 - 5.31 5:;;«;;’)1 Z;\zsgﬂrgély. Removed dedicated “Backup Door Assembly” illustra- SH
5 5.32-5.33 | Replaced graphics and corrected BOM - Backup Cam Ring Assembly
5 534-535 Replaced graphics and corrected BOM to reflect engineering changes -
Rear Leg Assembly
6 Renumbered Section 7 (Torque Measurement) as Section 6.
6 ALL Completely revised torque measurement section
7 Renumbered Section 8 (Hydraulic Components) as Section 7.
July 2011 5 5.25 Corrected part number, Item “X” DB
5 5.27 Corrected part number, Item “X”
SEP 2011 5 5.27 Corrected part number for ltem “Q” DB
5 5.29 Corrected part number for Item “Q”
All All Updated manual to comply with current branding standards
1.1 Replaced graphic with updated version
! 1.2-1.3 Corrected dimensions torque & flow specifications
2.10 Replaced lllustration 2.C.4, Hydraulic Component ID 03
FEB 2012 2 2.16 Inserted new subsection 2.G.1, Operator Training MM
3 3.9 Inserted new subsection 3.E.3, Safety Door Switch Adjustment
3.14-3.24 Revised section 3.H, Assembly Procedures
5 5.04.5.95 Replaced illustrations & r.evised B.O.M., Door Assembly. Removed obso-
lete door assembly drawings & B.O.M.
MAR 2012 5 5.13 Corrected part number for item “Z” DB
JUN 2012 5 5.25 Corrected part number for item “AA”, safety door push-pull cable DB

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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LW9625 9-/3” Tonc & FARR® BAC

The information presented in this document will provide setup, operating, and maintenance instructions for
your LW9625 tong and backup. 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 OF WARNINGS AND OTHER NOMENCLATURE OF
IMPORTANCE USED IN THIS INSTALLATION GUIDE

Farr Canada Corp. 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 and identifies items
of the highest importance. Failure to heed information identified by a HAZARD symbol may result in bodily injury, death,
catastrophic equipment damage, or any combination of these. A HAZARD may also indicate the potential for dangerous
environmental contamination.

This identifies a HAZARD to operators or equipment

A WARNING is represented by an exclamation point within an orange triangle, and contains information that will alert per-
sonnel 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
during assembly or operation of your equipment. CAUTIONSs are also used to ensure common errors are not made during
assembly or operation of your equipment.

This identifies a CAUTION to users

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

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

e any reqgulation or requirement issued by an authority or agency which may influence operation,
safety or integrity of the equipment that overrules the content of this document.

e any legal or other mandatory regulation in force governing accident prevention or environmental
protection.

X Section CONTENTS TecHNICAL MANUAL COY ‘
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INTRODUCTION LW9625 9-*/s” Tone & FARR® Backup

Congratulations on the purchase of your FARR® LW9625 9-5/8” tong and backup. This unit will provide you with years of
outstanding performance. 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 carefully 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

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

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

ILLusTrATION 1.A.1: LW-9625 Tonc & FARR® Backup

DRILLING &
MMCCOY | Surcrions TecHNICAL MANUAL 1.1
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LW9625 9-/5” Tone & FARR® Backup SPECIFICATIONS

——————— 21-1/2” —

59-1/4”

50-3/4” |

ILLusTrATION 1.A.2: LW9625 Tonc & FARR® Backup DIMENSIONS

DRILLING &
1.2 Section CONTENTS TecHNICAL MANUAL MCCOY ‘ COMPLETIONS
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SPECIFICATIONS W9625 9-3” Tone & FARR® Backup

Torque Table **
Pressure High Gear Low Gear
PSI/ MPa Lbs.-ft. Nm Lbs.-ft. Nm
1000/ 6.89 975 1322 4900 6645
1200/ 8.96 1250 1695 6300 8542
1600/ 11.03 1800 2440 9000 12203
2000/ 13.79 2350 3186 11850 16066
MAXIMUM RATED TORQUE: 12000 LBS.-FT. / 16270 Nm **

Speed Table

Flow (US GPM /LPM) | Low Gear (RPM) | High Gear (RPM)
10/ 37.85 3 16
20/75.71 6 31
40/151.4 13 63
60/227.1 19 94

**  These are ideal values. Actual achieved torque is highly dependant upon tong efficiency, final posi-
tion of rotary gear when full torque load is reached, and the motor with which the tong is equipped.

Maximum Hydraulic Requirements: 60 GPM (227.1 LPM)
2500 PSI (17.237 MPa)

Length: 49-3/4”/ 126.4 cm
Overall Width: 31-1/47/71.1 cm
Height: 59-1/4”/ 150.5 cm
Torque arm length: 28 inches / 71.1 cm (Centre Line of Pipe Center Line of Anchor Handle)
Weight (Approximate): 1800 Ib. / 818 kg.
Jaws available (inches): See Pp. 2.13
Recommended Spring Hanger: 85-0106XX (Capacity = 2200 Lbs.)

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

WISE SPECIFIED.

COY ‘ TecHnicAL ManuAL 1.3
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LW9625 9-/5” Tone & FARR® Ba

SPECIFICATIONS

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

Thickener

NLGI consistency grade

NLGI performance grade

Penetration - ASTM D 217 (25°C [77°F]

0.1 mm) worked 60 strokes

Dropping point, °F[°C] - ASTM D2265

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

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

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

Leakage, g lost - ASTM D 4290

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

Four ball EP, kgf - ASTM D 2596

Weld point

Load wear index

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

LT-37 pumpability, g/min

(60°F/0°F [16°C/-18°C])

Copper corrosion - ASTM D 4048

Disc brake wheel bearing specifications
Ford ESA-M1C 198A

Chrysler MS-3701

Oil viscosity: 40°C [104°F], cSt

100°C [212°F], cSt

Flash point, °F[°C] - ASTM 92

Lithium Complex
2

GC-LB

265-295 minimum

550 [288] minimum
160 minimum

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

pass

1.1 max

1.0 max
0.40 max
3.4 max

400 minimum
50 minimum
50

1.3 max

360/7
1B

Yes

Yes

151

19.2
450[232]

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

Typical Density (kg/m)

Viscosity - cSt @ 40 °C

-cSt@ 100 °C

Viscosity Index

Pour Point °F [°C]

Flash Point °F [°C]

Colour, ASTM

Neutralization Number

Rust Protection - Distilled Water

- Sea Water

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

Filterability: Denison - Wet & Dry

Afnor - Wet & Dry

Cincinatti Milacron Spec Approved

Denison HF-0:

Denison P-46 Piston Pump:

Denison T6C Vane Pump:

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

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

Turbine Oil Stability Test Life, hours

Rotary Bomb Oxidation Test, minutes

FZG Spur Gear Test, Failure Load Stage (FLS)

878

68.8

8.7

97

-22 [-30]
432 [222]
1.5

0.40

No Rust
No Rust
0.04

1A

Pass
Pass

P69
Approved
Pass
Pass
Pass

No Data Available
<10

2500+
325
12

1.4
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SeTup & OPERATION 9625 9-%/5” Tone & FARR® Backup

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

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

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

A. SLING/LOAD BEARING DEVICE SAFETY

THE SUPPLIED LOAD-BEARING DEVICE (CHAIN SLING, RIGID SLING, SPREADER BAR 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 ABILITY
OF THE LOAD-BEARING DEVICE TO SUPPORT ANY OTHER PART, ASSEMBLY OR COMBINA-
TION OF PARTS AND ASSEMBLIES, OR ANY ADDITIONS TO THE EQUIPMENT DESCRIBED
IN THIS MANUAL THAT ADD WEIGHT TO THE EQUIPMENT, UNLESS SUPPLIED BY MCCOY
DRILLING & COMPLETIONS.

MCCOY DRILLING & COMPLETIONS DOES NOT GUARANTEE THE INTEGRITY OF MODIFIED OR
DAMAGED LOAD-BEARING DEVICES, UNLESS THOSE MODIFICATIONS ARE PERFORMED BY
MCCOY DRILLING & COMPLETIONS.
McCoy Dirilling & Completions recommends following an industry-accepted standard such as OSHA, ASME B30.9-2006, or manu-
facturer’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.

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

o 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.

e 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.

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

e Shock loading and extraordinary conditions must be taken into account when selecting alloy chain slings.

o See OSHA Regulation for Slings 1910.184, ANSI/ASME B30.9-"SLINGS”, ANSI/ASME B30.10-’HOOKS” and ANSI/AMSE
B30.26 “RIGGING HARDWARE” for additional information.

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

ILLusTRATION 2.A.1: SLING ANGLE
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1.

Inspection Of Slings
Farr Canada Corp. strongly recommends the following practices:

A complete inspection of new load-bearing devices and attachments shall be performed by a qualified, designated person prior
to initial use. Each link and component shall be examined individually, taking care to expose and examine all surfaces including
the inner link surface. The sling shall be examined for conditions such as those listed in the removal criteria below. In addition,
daily inspection of slings, fastenings and attachments shall be performed by a designated person. If damage or defects are found
at either inspection, the damaged or defective component shall be quarantined from service until it can be properly repaired or
replaced.
Removal Criteria:
A load-bearing device shall be removed from service if conditions such as the following are present:
* Missing or illegible sling identification.
» Cracks or breaks
» Evidence of tampering is seen - sling tag has been modified or obscured, or tamper-proof nuts are missing.
» Signs of impact on load-bearing components, including spreader bars, lifting lugs, rigid slings & rigid sling weldments, and
legs & leg mounts.
* Broken or damaged welds.
» Excessive wear, nicks, or gouges. Refer to the chart below to ensure minimum thickness on chain links supplied is not
be below the values listed:

Minimum Allowable Chain Link Thickness at Any Point
Nominal Chain Size Minimum Thickness
Inches MM Inches MM
7/32 55 0.189 4.80
9/32 7 0.239 6.07
5/16 8 0.273 6.93
3/8 10 0.342 8.69
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

2.2
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Units designed and manufactured in accordance with EN 12079 and DNV 2.7-1 should be tested and examined in accor-
dance with the following schedule of examination and test. The user of the load-bearing device shall place a permanent
placard or plate upon which the type and date of the last test shall be recorded. To avoid confusion, the plate shall not carry
the date of the next test or examination, only the most recent.

Test / Examination
Non-DesTRUCTIVE THoroUGH | SurfFix To BE MARKED
ExaminaTion (NDE) oF VisuAL ON PLATE ATTACHED
TivE / INTERVAL LiFring TESTS! LiFTing PoINTS EXAMINATION To UniT
Initial Cert/f/catlgn By YES YES YES T
Farr / Superior
Interval Not Exceeding At the discretion of At the discretion of 5
12 Months inspection body inspection body YES Tor VN
Interval Not Exceeding At the discretion of
60 Months inspection body YES YES Tor VN
FoIIOM{/ng Substa(lt/al YES YES YES T
Repair or Alteration*

-

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

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

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

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

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

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

integrity.

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

Written records of the most recent periodic inspection shall be maintained, and shall include the condition of the sling.
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.
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
manufacturer 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.
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B. MAJOR COMPONENT IDENTIFICATION

ILLusTRATION 2.B.1: ComPONENT IDENTIFICATION 01

Item Description
1 Rigid Sling
2 Tong
3 Farr Backup
4 Rear Leg Assembly
5 Front Leg Assembly

TecunicaL ManuaL MCCOY ‘ ng/lillaNLSW&ONS
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Setup & OPERATION

ILLUSTRATION 2.B.2: ComPONENT IDENTIFICATION 02

Item Description
6 Backing Pin Assembly
7 Tong Leveling Adjustment
8 Cage Plate Assembly
9 Brake Band
10 Brake Band Adjustment
11 Tong Door Cylinder
12 Tong Jaws with Die Inserts
13 Tong Doors

DRILLING &
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ILLusTrRATION 2.B.3: ComPONENT IDENTIFICATION 03

ILLUSTRATION 2.B.4: ComPONENT IDENTIFICATION 04

Item

Description

14

Safety Door Switch

15

Hydraulic Valve Assembly & Mounting Plate

16

Inspection Panel

17

Tong Door Latch

18

Safety Door Valve & Valve Block Assembly

19

Hydraulic Motor

20

Torque Gauge Mounting Plate

21

Motor Mount

2.6
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25

ILLusTRATION 2.B.5: ComPONENT IDENTIFICATION 05

ILLusTRATION 2.B.6: ComPONENT IDENTIFICATION 06

Item Description

22 Backup Backing Pin Assembly

23 Backup Rotary Assembly
24 Backup Door
25 Backup Jaws c/w Dies

26 Backup Cam Cylinder
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C. HYDRAULIC SCHEMATIC & VALVE IDENTIFICATION

SeTup & OPERATION

2.8

Section CONTENTS TecHNicAL MANUAL

MOVING GLOBAL ENERGY FORWARD

a® [ Me Ho

: . .

: I _ “

i I ~a "

i T s

O— : - : :
D@ ©) ) ® (®)
R ILZUSTRA Tion 2.C.1: HYDR/; ULIC SCHEMATIC
Item Description Part Number Page
1 Inlet Valve. DVA35-A880 w/2500 TO 3500 DVG35 HMRV CARTRIDGE 10-9016 2.10
2 Relief Valve, DVA35-MRV-1 10-0010R 2.10
3 Motor Section, DVA35-MA8, 4WAY SAE PORTS 10-9014 2.10
4 Backup Section, DVA35-DA8, SAE PORT 10-9019 2.10
5 Lift Cylinder Section, DVA35-SA8, (1” ORB PORT) 10-9015 2.10
6 Outlet Section, DVA35-TR99, SAE PORT 10-0086 2.10
7 Flow Control Valve, Parker N800S 08-9062 Not Shown
8 LKHC-XDN Pilot-To-Operate Cartridge Valve 08-1625 2.10
9 Safety Door Valve Block 101-0727 2.10
10 Safety Door Switch 08-0337 2.11
11 Check Valve 02-9022 2.10
12 Rineer GA15-9.5 Hydraulic Motor 87-0109 2.10
13 Flow Control Valve, Parker F600S 08-0089 2.11
14 Relief Valve Block 08-0096 2.11
15 Relief Valve 08-1053 2.11
16 Backup Cylinder 1364-902 2.11
17 3000 psi Pressure Gauge 02-0245 Not Shown
MCCOYY | i
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ILLusTrRATION 2.C.3: HYDRAULIC COMPONENT IDENTIFICATION 02
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ILLusTrRATION 2.C.5: HYDRAULIC COMPONENT IDENTIFICATION 04
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D. 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). Ancillary
devices (hydraulic motors, hydraulic cylinders, etc.) are connected through the valve block.

Perform any hydraulic connection when the power unit is not running, or when the hydraulic pump is disengaged. The possibility of
error in inter-changing the high pressure supply hose and the low pressure return hose has been eliminated, because the supply
side coupling is smaller than the return side.

=
1-1/4” Hydraulic

1” Hydraulic Outlet

Inlet

ILLusTrATION 2.D.1: HYDRAULIC CONNECTIONS 01

These hose couplings are self-sealing, and care should be taken to ensure complete engagement to prevent partial closure of the
check valve in the coupling. Ensure that the nut (female) side is completely made up onto the male connector - there is a line on the
male fitting that indicates complete make-up. Snug the female fitting right up to the line.

Make up female fitting to
Marked point on male fitting

ILLusTrRATION 2.D.2: HYDRAULIC CONNECTIONS 02
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E. TONG /BACKUP JAW AVAILABILITY & INSTALLATION
1. Tong & Backup Jaw Availability
The following table lists all jaw die kits that are available as standard sizes for this model of tong. If your desired size is not listed,
Farr can engineer custom jaw sizes - contact sales for further information.
Description Part Number
2-7/8” Jaw Die Kit AK21-JDK-2875
3-1/2” Jaw Die Kit AK21-JDK-3500
4” Jaw Die Kit AK21-JDK-4000
4-1/2” Jaw Die Kit AK21-JDK-4500
5” Jaw Die Kit AK21-JDK-5000
5-1/2” Jaw Die Kit AK21-JDK-5500
5-3/4” Jaw Die Kit AK21-JDK-5750
6-5/8” Jaw Die Kit AK21-JDK-6625
7” Jaw Die Kit AK21-JDK-7000
7-5/8” Jaw Die Kit AK21-JDK-7625
8-5/8” Jaw Die Kit AK21-JDK-8625
9-5/8” Jaw Die Kit AK21-JDK-9625
All jaw die kits use flat die PN 12-1004
2. Jaw/ Die Removal
If necessary the entire jaw may be removed. Support the jaw from the bottom and remove the jaw pivot bolt. The jaw may then
be slid out of and away from the cage plate. Reverse this procedure to replace the jaw assemblies
ILLusTrATION 2.E.1: JAW REMOVAL
2.12 Section CONTENTS TecHNICAL MANUAL COY ‘
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Jaw / Die Removal Continued:

Once the jaw has been removed extract the die(s) by removing the die keeper screws. The keeper screws may be located in
the centre of the jaw assembly (see lllustration 2.E.2), or on one end of the dies. The dies may need to be lightly tapped with a
hammer to break them free from the jaw. Similarly a new die may need to be lightly tapped to completely seat it into the dovetail
grooves in the jaw. Ensure the keeper screw are reinstalled following jaw die installation.

ILLusTRATION 2.E.2: JAw DIE REMOVAL

3. Backup Jaws

The jaw die kits used in the Farr backup are identical to those used in the lightweight tong (see Pp. 212). Follow the same
removal and installation instructions as for the tong jaw die kits.

F. TONG RIG-UP & LEVELING
1. Suspension & Restraint

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

The suspension line may be extended over a pulley and balanced by a counterweight equal to the weight of the tong and backup,
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
movement of the casing as the thread is made-up, and imparts additional force to the suspension cable:

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

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

Many applications use a lift cylinder for 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.

DRILLING &
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2.

Suspension & Restraint Continued:

Select your suspension line based upon the total force and the margins of safety dictated by the policies of your company and
by established engineering practices. Ultimately, calculating the force on the suspension line and selection of the 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 and backup assembly in use. The snub lines will arrest uncontrolled movement of the
tong and backup in the event slipping of the backup jaws. Calculate the force on the snub lines by dividing the maximum torque
of the tong by the tong’s torque arm (expressed in feet). For example, an 12,000 Ibs.-ft. tong with a 31 inch (2.583 ft.) torque
arm will generate 4645.2 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 backup assembly, and tied off to a suitable anchor.

FARR CANADA CORP. ACCEPTS NO RESPONSIBILITY FOR DESIGNING AND SELECTING
AN ADEQUATE SUSPENSION AND RESTRAINT SYSTEM FOR YOUR DRILLING EQUIPMENT

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

Tong Leveling

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

leveling your tong.

i. 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 3/4” 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.F.1: TonG LEVELING (SiDE-TO-SIDE)

2.14
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Tong Leveling Continued:
ii.  Place a level lengthwise (front to back) along the tong, ensuring that it is parallel with the surface of the tong. Loosen the
1/2” 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.

Loosen 1/2” hex jam nut be-

fore rotating adjustment bolt
=

¥=i

ILLusTRATION 2.F.2: TonNG LEVELING (FRONT-TO-REAR

3. Load Cell Configuration

The backup is directly coupled to the compression load cell via the backup body paddle. The load cell hanger is simply hung
on the paddle and secured through the top of the “U” by a bolt and washer set, and in normal operation does not need to be
adjusted or removed. The assembly in the first of the following two illustrations has been configured in the “make-up” configura-
tion; to convert the assembly to the “break-out” configuration remove the bolt and washer set securing the load cell holder to the
paddle, and move the entire assembly to the other side of the paddle.

ILLusTrATION 2.F.3: LoAD CELL CoNFIGURATION - MAKE UP

DRILLING &
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Load Cell Configuration Continued:

1.

SeTup & OPERATION
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ILLusTRATION 2.F.4: LoaDp CELL CONFIGURATION - BREAK OUT

G. TONG OPERATION

Operator Training

Many companies set qualification standards that must be met before equipment is may be operated without supervision. Farr
Canada Corp. recommends operator training, which typically consists of operation of the equipment under the supervision 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

Initial Start-up and Break-in Procedure

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

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

Perform a complete inspection of all fasteners to ensure none have loosened during transport.

Connect the tong to the power unit, and apply full hydraulic pressure. Inspect and correct any leaks.

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

Switch to low gear and operate for an additional one-half hour at full speed.

Run the backup through several clamp/un-clamp sequences to ensure functionality.

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

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

2.16
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TONG DOOR MUST BE CLOSED AND SECURELY LATCHED BEFORE THE POWER UNIT IS
STARTED IN ORDER TO ASSURE THE SAFETY OF OPERATING PERSONNEL

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

IMPROPERLY SECURED HYDRAULIC CONNECTIONS WILL INTERRUPT HYDRAULIC FLUID FLOW, AND COULD
RESULT IN THE FOLLOWING FAILURES:

e 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.

o 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.

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

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 proportional con-
trol, which means that further extension of the valve handle (thereby further opening the valve orifice) results in proportionally
higher hydraulic output to the controlled device.

The following illustration demonstrates the type and effect of the hydraulic valves with which this tong is may be equipped.
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
opposite direction results in counter-clockwise rotation, which is the desired direction of rotation for breaking out a joint.

ILLusTRATION 2.G.1: TonG RoTATION CONTROL VALVE
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LIFT CYLINDER

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.

, b | v
ILLusTRATION 2.G.2: LiFT CyLINDER CONTROL VALVE

BACKUP

This is a two-way direct acting valve, without proportional control. Pushing the valve handle forward will cause the backup to
engage. Pulling backward, towards the operator, reverses the operation.

ILLusTrATION 2.G.3: BAackup CLamP/UN-cLamP CoNTRoL VALVE

4. 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.

DRILLING &
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DO NOT SHIFT TONG WHILE ROTATING THE MOTOR AND CAGE PLATE. CATASTROPHIC GEAR
TRAIN FAILURE MAY RESULT.

LIFT HANDLE TO
SHIFT TO HIGH GEAR

ILLUSTRATION 2.G.4: ToNG MANUAL SHIFTER

5. General Operational Comments

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

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

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

THE “SNAP-BREAK” METHOD OF BREAKING JOINTS IS HAZARDOUS TO RIG PERSONNEL AND
EQUIPMENT.

H.

MAKING AND BREAKING CONNECTIONS

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

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

Your tong and backup assembly should be properly suspended, connected to a hydraulic power source, and ready to make or break
connections at this point.
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1.

SeTup & OPERATION

Making A Connection
a)

b)

c)

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.H.1: MASTER LIFTING LINK

THE MASTER LINK MUST BE USED TO SUSPEND THE TONG ASSEMBLY

Ensure the backing pin is in the “makeup” position. From the front of the tong, the backing pin correctly configured for
makeup will be in the 10 o’clock position (see lllustration 2.H.2 next page). If it is not, simply lift up and place in the correct
position (see lllustration 2 next page). The cage plate opening must be aligned with the door opening when setting the
backing pin position. Set the position of the backing pin on the backup in exactly the same fashion.

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

Ensure the load cell is properly configured for making up connections (see Section 2.F.3). For safety purposes the assem-
bly must still be tied off with a snub line in case the backup slips. The “snub line” is a length of wire rope that connects the
rear of the tong body to a sturdy anchor on the drill floor (see Section 2.F.1). The snub line prevents the tong body from
spinning in the opposite direction of the 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.

2.20
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SeTup & OPERATION LW9625 9-*/s” Tone & FARR® Backup

Making A Connection (Continued)

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

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

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

e) Open the LH tong door followed by the RH tong door, followed by the backup door. Since your equipment is equipped
with a safety door, opening the tong doors will inhibit rotation of the cage plate.

ILLusTRATION 2.H.4: OPENING TonGg AND Backup DooRs
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LW9625 9-/5” Tone & FARR® Backup Setup & OPERATION

Making A Connection (Continued)

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

g) Move the tong and backup assembly on to the tubing joint. Use the lift cylinder to ensure the tong jaws are at the correct
location above the connection joint.

h)  As the assembly is moved on to the joint the pipe will contact the “kicker bar” on the rear of the backup door, causing the
backup door to close. Ensure backup door and tong door are fully closed against the latch posts.

i) Centre the joint roughly midway between the tong and backup jaws - rig personnel are required to stabilize the tong and
backup around the connection until the jaws have been clamped shut. Actuate the backup clamping valve (push it toward
the centre of the tong) to clamp the backup jaws on to the tubing below the connection point. Note that the backup control
is “clamp and release”, meaning that once the backup jaws are clamped, the jaws remain under clamping pressure until
the operator manipulates the backup control handle to release pressure

A1 L

ILLusTrRATION 2.H.5: Backur CoNTROL - CLAMP

Jj)  Begin rotation with the tong in high gear (high speed/low torque). See Section 2.G.3 to properly set the tong to high gear.
Do not shift gears while the tong is rotating.

SHIFTING TONG WHILE ROTATING THE MOTORAND CAGE PLATE MAY RESULTIN CATASTROPHIC
GEAR TRAIN FAILURE

k)  Push the motor control valve toward the tong to rotate the cage plate at high speed in the make-up direction.

ILLusTRATION 2.H.6: MoTor CoNTROL - MAKE-UP
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SeTup & OPERATION LW9625 9-*/s” Tone & FARR® Backup

Making A Connection (Continued)

I)  As the joint becomes fully made up the increasing torque demand will stall the motor, and displayed torque will increase.

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

n)  Push the rotation control handle all the way in to complete the connection at low speed/high torque. Observe the torque
gauge - when the specified make-up torque is reached stop rotation. Reverse the rotation control valve to release the
tong jaws from the tubing (see lllustration 2.H.7).

ILLusTRATION 2.H.7: MoT1oR CoNTROL - RELEASING JAWS

o) When the tong jaws are freed release the backup jaws by pulling the backup clamp control handle away from the tong
toward the operator.

ILLusTRATION 2.H.8: BAckuP CONTROL - RELEASING JAWS
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LW9625 9-/5” Tone & FARR® Backup Setup & OPERATION

Making A Connection (Continued):

p) Align the opening in the rotary gear with the mouth of the tong once both sets of jaws are free. Open the tong door, fol-
lowed by the backup door. Opening the backup door will cause the tong and backup to “kick” away 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.H.9: LiFT CYLINDER CONTROL - LOWER

p) Repeat steps “e” through “p” until the desired number of connections are made up.
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SeTup & OPERATION W9625 9-3” Tone & FARR® Backup

2. Breaking A Connection

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

a) 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.H.1.

b) Set the backing pin on the tong AND backup for “breakout” operation. Lift up on the backing pin and rotate it to the
“breakout” position, which is 2 o’clock as seen from the front of the tong. The opening in the rotary gear must be aligned
with the tong door opening in order to properly set the backing pin (see lllustration 2.H.10). Set the position of the backing
pin on the backup in exactly the same fashion.

ILLusTrRATION 2.H.10: SETTING BACKING PIN To “BREAK-OUT” POSITION

c) Ensure the load cell is configured for break-out operation (see Section 2.F.3 for detailed instructions for configuring the
load cell on your equipment).

d) Connect snub lines to the rear of the tong to arrest uncontrolled rotation of the assembly in the event of backup jaw slip-
page. The snub lines must be rated for the applied torque plus whatever safety margins stated by your own operating
policies. The snub line connection points on the drill floor must be sturdy enough to absorb all potential forces

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

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

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

g) Asthe assembly is moved on to the drill string the pipe will contact the “kicker bar” on the rear of the backup door, causing
the backup door to close. Firmly close the tong door against the latch post.

h)  Ensure tubing is roughly centered within the tong and backup jaws - rig personnel are required to stabilize the tong and
backup around the connection until the jaws have been clamped shut. Actuate the backup clamping valve (push it toward
the centre of the tong) to clamp the backup jaws on to the tubing below the connection point. Note that the backup control
is “clamp and release”, meaning that once the backup jaws are clamped, the jaws remain under clamping pressure until
the operator manipulates the backup control handle to release pressure (see lllustration 2.H.5).

i) Break-out torque is only available when tong is in low gear. See Section 2.G.3 to shift to low gear. Do not shift gears while
the tong is rotating.
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LW9625 9-/5” Tone & FARR® Backup Setup & OPERATION

Breaking A Connection (Continued):

SHIFTING TONG WHILE ROTATING THE MOTORAND CAGEPLATEMAY RESULTIN CATASTROPHIC
GEAR TRAIN FAILURE

Jj)  Gently pull the motor control valve toward the operator to cam the tong jaws on to the pipe.

ILLusTRATION 2.H.11: RotATiION CONTROL - BREAK-OUT

k)  Break the connection by pulling the rotation control handle all the way out once the tong jaws cam on to the tubing.

) Un-thread the connection at high speed by setting the tong motor to high speed and shifting to high gear (see Section
2.G.2 to set motor speed and 2.G.3 to shift to high gear) once the connection is broken.

m)  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.

ILLusTrRATION 2.H.12: Using MotorR ConTrRoL To RELEASE TonG JAws FoLLowiNG BREAK-oUT & UN-THREADING
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SeTup & OPERATION LW9625 9-*/s” Tone & FARR® Backup

Breaking A Connection (Continued)

n)  Align the opening in the rotary gear with the mouth of the tong once both sets of jaws are free. Open the tong door, fol-
lowed by the backup door. Opening the backup door will cause the tong and backup to “kick” away 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.

RIG PERSONNEL MUST STABILIZE THE TONG AS IT IS LOWERED TO THE DRILL FLOOR

ILLusTrRATION 2.H.13: LoweRrinG TonG & Backup Using LiFT CyLINDER CONTROL

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

p) Repeat steps “e” through “p” as many times as necessary to break out and un-thread the desired number of connections.
H. EXTREME COLD WEATHER OPERATION PROCEDURES

1)  Consult the power unit engine operator’s manual for all cold weather operating procedures and precautions.

2) Select gear and bearing lubricants that are compatible with expected climatic conditions.

3)  Select hydraulic fluid that is compatible with expected climatic conditions.

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

5)  Allow for adequate drying of moisture (prior to lubricating) when cleaning tong parts in cold weather.
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MAINTENANCE 9625 9-/3” Tonc & FARR® Backup

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 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.

A. GENERAL MAINTENANCE SAFETY PRACTICES

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

Equipment maintenance shall be performed only by designated qualified maintenance personnel. Wear approved eyewear and foot-
wear, 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
activation. Notify operations when maintenance procedures are complete and equipment functionality is restored.

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

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

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

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

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

B. CLEANING

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

C. PREVENTIVE MAINTENANCE PRACTICES

Regular maintenance programs are necessary, and must be established to assure safe, dependable operation of your Hydraulic Tu-
bular 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 pro-
cedures in this section be performed as recommended in the maintenance checklists (see Appendices), or in conjunction with your
maintenance foreman’s experience and best estimate of when your equipment is due for this maintenance.

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

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

McCoy Completions & Drilling recommends tracking all maintenance activity including the lubrication schedule. This may be a simple
as keeping a paper log, or using a software-based maintenance tracking utility. A maintenance log is a valuable tool that can be used
for easily retrieving maintenance history or identifying trends that require correction.
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LW9625 9-/5” Tone & FARR® Bac MAINTENANCE

D. LUBRICATION

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

1. Cage Plate Cam Followers

The cage plate cam followers are sealed units, and do not require individual lubrication. However, the cage plate and rotary
gear grooves in which the cam followers ride should be lightly greased. When the cage plate is rotated as a unit, the cam fol-

lowers are exposed, and can be greased. Continue rotating the cage plate assembly until all cam followers, top and bottom,
are greased.

ILLusTrRATION 3.D.1: CAM FoLLOWER LUBRICATION

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.D.2: ROTARY IDLER LUBRICATION
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MAINTENANCE LW9625 9-*/s” Tone & FARR® Backup

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.D.3: PinioN IDLER LUBRICATION

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.D.4: PinioN LuBricaTioN (Tor PLATE,
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LW9625 9-/3” Tone & FARR® B: MAINTENANCE

Pinion Bearing Lubrication Continued:

ILLusTrATION 3.D.5: PinioN LuBRicATION (BoTToM PLATE,

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.D.6: CLUTCH LUBRICATION
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MAINTENANCE LW9625 9-*/s” Tone & FARR® Backup

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.D.7: MoToR MOUNT LUBRICATION

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.
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ILLusTrATION 3.D.8: CLuTCH & SHIFTING SHAFT AccEss PANEL
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LW9625 9-/5” Tone & FARR® Backup MAINTENANCE

8. Door Lubrication

Apply grease to the safety door switch plunger and the safety door contact area. Also lightly grease the latch bar and “T-slot”
on the doors to ensure continued smooth operation

ILLusTrATION 3.D.9: TonGg DooR LUBRICATION POINTS

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

ILLusTrATION 3.D.10: DOOR SPRING CYLINDER (EXPLODED)

DRILLING &
3.6 Section CONTENTS TecHNICAL MANUAL MCCOY ‘ COMPLETIONS

MOVING GLOBAL ENERGY FORWARD



MAINTENANCE

10. Backup Rotary Cam Followers

LW9625 9-*/5” Tone & FARR® Backup
(thirteen locations top, thirteen locations bottom).

Apply grease to the backup rotary cam followers through the grease fittings recessed into the top and bottom backup cage plates
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ILLusTrATION 3.D.11: BAckur ROTARY ASSEMBLY LUBRICATION
11. Compression Load Cell

backup.

Apply grease to the flat surfaces of the compression load cell where contact is made with the rear leg and the paddle of the

APPLY A THIN LAYER OF GREASE TO THESE SURFACES
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ILLusTrATION 3.D.12: ComPRESSION LoaD CELL LUBRICATION
MCCOY ‘ DRILLING &

COMPLETIONS
MOVING GLOBAL ENERGY FORWARD

TechHNicAL MANUAL Section CONTENTS

3.7



LW9625 9-/5” Tone & FARR® Backup MAINTENANCE

12. Backup Clamp Cylinder Pivots
Apply grease to the backup cylinder pivots through the grease fitting at each end of the cylinder assembly (2 total).

ILLusTrRATION 3.D.13: Backup CrLAmMP CYLINDER LUBRICATION

E. ADJUSTMENTS
1. Brake Band Tension Adjustment (See illustration below):

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 ADJUSTMENT

ILLusTrATION 3.E.1: BRAKE BAND ADJUSTMENT
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MAINTENANCE 9625 9-%/5” Tone & FARR® Backup

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 need to be replaced (see Pp. 5.12 - 5.13).

ILLusTRATION 3.E.2: SHIFTER DETENT FORCE ADJUSTMENT

3. Safety Door Switch Adjustment

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

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

b.  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 reinstalling.

c. 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.

d. Following reinstallation the plunger should extend 1/4 of an inch from the end of the control cable guide mount.
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SO

ILLusTRATION 3.E.3: SAFETY DooR ADJUSTMENT 01

e.  Connect hydraulic power to the tong.

f.  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.

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

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

j. Loosen the 15/16” valve lock nut securing the cable guide tube, and remove the cable guide tube from the mounting block.

k. Loosen the jam nut locking the position of the push-pull cable inside the cable guide tube. Rotate the cable guide tube one
revolution CLOCKWISE, causing the plunger to extend slightly further from the end of the guide tube. NOTE: Only small
adjustments are necessary - adjust the mounting tube only one revolution at a time between functional tests of the safety
door. Secure the cable guide tube with the jam nut after each adjustment.

ILLusTRATION 3.E.4: SAFETY DoOR ADJUSTMENT 02

. Re-install the push-pull cable guide tube in to the mounting block and secure with the 15/16” valve lock nut.
m.  Connect hydraulic power to the tong.

n.  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.
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625 9-/3” Tone & FARR® Backup

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

Safety Door Switch Adjustment (continued);

p.  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.

q. Repeat steps “h” through “n” as many times as necessary to properly adjust the safety door mechanism. Once the adjust-
ments are satisfactorily complete the tong may be returned to service.

F. RECOMMENDED PERIODIC CHECKS
1. Door Stop Springs

The springs inside the actuator cylinders must be of sufficient strength to enable the door latch mechanisms to snap closed
properly. Door stop spring fatigue will result in sluggish latch operation. Replace the latch springs inside the cylinders when
this occurs.

2. 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.

3.  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.

4. 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.

G. OVERHAUL PROCEDURES

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.

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.
FASTENERS USED FOR MAINTENANCE OR OVERHAUL OF LOAD-BEARING COMPO-
NENTS (CHAIN SLINGS, RIGID SLINGS, LEGS) MUST BE TIGHTENED TO THE PROPER
TORQUE.

REMOVAL OF BACKUP
1. Construct a support that will support the entire weight of the backup assembly.

2. Use a crane to hoist the tong and backup by the master link, and lower onto structure constructed in step 1 until the weight is
completely removed from the front leg and rear support springs.

3. Free the front leg springs by removing the hitch pin securing the lower locking pins, and removing the locking pins. Remove
the rear leg spring to give the tong and leg assembly adequate room to maneuver when lifting away from the backup.

4.  Lift the tong, and front and rear legs, up and away from the backup. Use caution so that the springs and top spring washers,
which will come loose from the front legs when the tong is lifted, are not lost.

REMOVAL OF LEG ASSEMBLIES

5.  Set the tong and leg assembly onto a flat surface. Ensure that the majority of the weight remains supported by the rigid sling
and the crane. Remove the four heavy hex bolts securing the rear leg assembly to the tong.

Remove the 1/2” x 3-1/2” bolts, narrow washers, and nylock nuts securing the front leg weldments to the leg mount weldments.

Lift the tong up and away from the legs - ensure that the front legs do not fall over when the tong is lifted away. Place the tong
on a suitable surface that will support the entire weight of the tong and allow access to the bottom plate.

CQY | TecHNICAL MaNUAL 3.11
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OVERHAUL PROCEDURES (CONTINUED):
REMOVAL OF TOP PLATE

8.  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 - note that the two inside
fasteners on each hanger are long bolts that run down through body spacers and are secured on the bottom plate with nylock
nuts.

9. Disconnect the hydraulic connections from the motor. Undo the restraints securing the inlet and outlet lines from their sup-
ports, 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.

10. Remove the adjustable outlet support from the top plate.

11.  Remove the two tong door spring cylinders. Remove the Z-shaped door cylinder mounting brackets from the top of each door
assembly.

12. Remove each door assembly by removing the door pins. Remove the narrow flat washer and thin nylock nut from the bottom
of each door pivot shaft. Support each 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 up through the door assembly until it comes free at the top.

NOTE: If your tong is equipped with the safety door system you may leave the safety door switch components in place

on the door assemblies.

13. Remove the two socket head cap screws securing the torque gauge mount, and lift the gauge mount out of place.

14. 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.

15. 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.

16. 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.

17.  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 detent assembly.

18. 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.

19. 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.

20. Remove the top brake band by removing the rear brake band retainer (secured with two 3/8” x 1” bolts and 3/8” lock washer),
and the adjustment bolts and nuts near the front leg mounts.

21. Remove the bottom brake band by removing the rear brake band retainer (secured to the bottom stiffener plate with two 3/8”
x 1-1/4” bolts and 3/8” lock washer), and the adjustment bolts and nuts near the front leg mounts.

22. Remove the two front leg mount weldments.
23. If not already done, remove the jaw pivot bolts and the jaw assemblies.
24. Remove the backing pin assembly, but leave the rear cage plate bolt in place.

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

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

26. 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.
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REMOVAL OF TOP PLATE Continued:

27. Remove the two 3/8” x 6” hex bolts that run down through the remaining body spacers - these are secured on the bottom of
the tong with 3/8” nylock nuts.

28. 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.

29. 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.
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H. ASSEMBLY PROCEDURES

tong in our plant.

IMAGES USED IN THE ASSEMBLY GUIDE.

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

NOTE: THE SIX BODY SPACERS ARE TYPICALLY TACK-WELDED TO THE BOTTOM PLATE AT INITIAL
ASSEMBLY IN THE FACTORY. FOR CLARITY PURPOSES THESE SPACERS ARE NOT SHOWN IN THE

TIGHTENING TORQUE GUIDE

SAE GRADE 8 - COARSE THREAD

SIZE CLAMP LOAD PLAIN PLATED
1/4 - 20 (.250) 2,850 12 ft. Ibs. 9ft. Ibs.

5/16- 18 (.3125) 4,725 251t Ibs. 18 ft. Ibs.

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

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

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

TIGHTENING TORQUE GUIDE
SAE GRADE 8 - FINE THREAD

SIZE CLAMP LOAD PLAIN PLATED

1/4 - 28 (.250) 3,263 14 ft. Ibs. 10 ft. Ibs.

5/16- 24 (.3125) 5,113 27 ft. Ibs. 20 ft. Ibs.

3/8 - 24 (.375) 7,875 49 ft. Ibs. 37 ft. Ibs.

7/16 - 20 (.4375) 10,650 78 ft. Ibs. 58 ft. Ibs.

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

LOCTITE™,

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
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Assembly Procedure Continued:

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

2. Install twenty-five cam followers (PN 02-0015), spacer-washers (PN AK03-571), and washers (PN AK03-572) in the bottom

plate as shown in the following illustration. Secure each cam follower with a 5/8” lock washer and 5/8” UNF jam nut (See
Illustration 3.H.1).

Cam Follower 02-0015
Spacer-Washer AK03-571
Washer AK03-572

Washer!!03-572
‘\Spacer-Washer AKO03-571

Cam Follower 02-0015
ILLusTRATION 3.H.1: CAM FoLLOWER INSTALLATION - BoTTOM PLATE

3. Install two idler shaft restraint blocks (PN AK00-003) on both sides of the inside of the bottom plate in the locations shown
in the following illustration. Secure each block to the bottom plate using 3/8” NC x 1-1/4” hex bolts and lock washers.

ILLusTRATION 3.H.2: IDLER SHAFT RESTRAINT BLOCK INSTALLATION
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4.

10.
11.

12.

13.

14.

15.

16.

Assembly Procedure Continued:

Install rotary gear (PN AKO1-001), ensuring the backing pin slots are on the side facing up. The bottom side of the rotary gear
rides on top of the manganese bronze cam follower washers installed in the step 2.

Press pinion bearing (PN 1234-08-01B) into bottom pinion bearing cap (PN AKO01-151), and install bearing cap into bottom
plate of tong using four 1/2” NC x 1-1/4” hex bolts and 1/2” lock washers.

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 3/8” NC x 1-1/4” hex bolts and 3/8” lock washers.

Lightly grease each rotary idler shaft (PN AK01-101). Slide a lower thrust pad (PN AK01-103) over the top of each shaft and
ensure it is snug against the flange on the idler shafft.

Slide two inner bearing rings (PN 02-0358) over the top of each rotary idler shaft and ensure they are tight to the lower thrust
pads. Press two needle bearings (PN 02-0361) over each rotary idler shaft and press tight to lower thrust pads.

Press a rotary idler gear (PN AK01-102) over each set of two bearings on the rotary idler shafts.
Slide a top thrust pad (PN AKO1-104) over the top of each rotary idler shaft and ensure it is snug against the idler gear.

Place each rotary idler assembly through the bottom plate, ensuring the flats on the idler shaft flanges are square to the idler
restraint blocks installed in Step 3.

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. 6.8 - 6.9 for an exploded view. Place the end of the pinion
shaft with the high pinion gear into the lower pinion bearing installed in Step 5.

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 geatr, 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 shafft.

Place the tong body stiffener plate (PN AK00-001) onto the bottom of the tong, and secure the stiffener plate in place with
the 1/2” NC x 2-1/2” hex bolts,1/2” lock washers, and 1-1/2” UNF nylock nuts used to secure the pinion idler half-shafts to the
bottom plate. Secure the rear of the stiffener plate with a 1/2” NC x 1-1/4” hex bolt and 1/2” lock washer, next to the clutch
bearing cap.

Stiffener Plate

ILLusTRATION 3.H.3: BoTtTOM STIFFENER PLATE INSTALLATION

3.16
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Assembly Procedure Continued:
17. Lightly grease clutch o-ring (PN 08-1240) and insert into the o-ring groove in the clutch bearing cap.

ILLusTrRATION 3.H.4: CrLurcH O-RING INSTALLATION

18. 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.

19. 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 1/8” 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.

20. 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.

21. 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.

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

23. 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.

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

25. 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.

26. 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.

COY | TecHNICAL MaNuAL 3.17
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Assembly Procedure Continued:

27. Install the remaining cam follower assemblies into their proper locations in the top body plate.
Cam Follower 02-0015
Spacer-Washer AK03-571
Washer AK03-572

Washer AK0357,_/
Spacer-Washer AK03-57

Cam Follower 02-001

ILLusTrATION 3.H.5: CAM FoLLOWER INSTALLATION (TopP PLATE)

Install top plate onto side body assembly. Secure plate with 3/8” NC x 1-1/2” hex bolts and 3/8” lock washers, and 3/8” NC

28.
x 1-1/4” hex socket head cap screws. Do not install fasteners in the rigid sling bracket locations as shown in the following

illustration:

ILLusTRATION 3.H.6: RiGiD SLING BRACKET INSTALLATION LOCATIONS

MCCOY | Cvrierions
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Assembly Procedure Continued:

28. Install top plate onto side body assembly (continued):
Do not install fasteners in the front leg mount locations on the top and bottom plates as shown in the following illustration:

Do not install fasteners in the coinci-
dental locations on the bottom plate.

ILLusTrRATION 3.H.7: FRONT LEG MOUNT LOCATIONS

Do not install fasteners in the eight rear-most locations on the top plate, and the six rear-most locations on the bottom plate as
shown in the following illustration.

Do not install fasteners in the coinci-
dental locations on the bottom plate.

ILLusTrRATION 3.H.8: REAR LEG MoOUNT LOoCATIONS

29. 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 3/4” hex socket head cap screws.

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

31. 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).

32. Press the remaining pinion bearing (PN 1234-08-01B) into the top pinion bearing cap (PN 997-D15-89). Install the pinion
bearing/bearing cap 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 1/2” NC x 1-1/4” hex bolts and 1/2” lock washers.

33. 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 5/8” UNF hex nut, and a 5/8” UNF hex jam nut.

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

35. 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.

36. Install the motor mount (PN 1064-C8-150) and secure with four 1/2” NC x 2” hex socket head cap screws.
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37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

Assembly Procedure Continued:

Install 3/8” x 3/8” x 1-1/2” 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 3/8” NC x 3/8” 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 1/2” NC x 1-1/2”
hex socket head cap screws and 1/2” 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 1/2” NC x 1-1/4” hex socket head cap screws and 1/2” lock washers.

Attach the two #20 (1-1/4”) x JIC 1” flange elbows (PN 02-9216) to the motor ports using two #20 split flange kits (PN
02-9217).

Attach the shifter lug weldment (PN 101-0016) to the top plate of the tong next to the top shifter bushing weldment using four
3/8” NC x 1” hex bolts and 3/8” 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 1-1/2” 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.

Install the two front cage plate spacers (PN AK20-031) in the bottom cage plate weldment (PN AK20-20W, and secure the
bottoms of the two spacers with two 5/16” NC hex nylock nuts and 5/16” narrow flat washers. Lightly grease the support slot
in the bottom cage plate, and hold the cage plate in place over the bottom cam followers.

Lightly grease the support slot in the top cage plate (PN AK20-010), and set the cage plate in place over the support cam
followers. Insert the rear cage plate spacer (PN AK20-032) between the top and bottom cage plate, and secure the two cage
plates together with two 3/8” NC x 6-1/2” hex bolts, 3/8” NC nylock nuts, and two each 3/8” narrow flat washers. Secure the
top of the front cage plate spacers with two 5/16” NC hex nylock nuts and 5/16” narrow flat washers.

Insert the rear cage plate bolt (PN AK20-033) through the center of the rear cage plate spacer, and secure on the bottom
with a 3/8” NC nylock nut and 3/8” narrow flat washer.

Install the remainder of the backing pin assembly (See Pp. 6.14 - 6.15 for more detail).

Install upper and lower lined brake band weldments (PN AK29-001). Secure the rear of the top brake band to the top plate
with a brake band retainer (PN 101-1858) and two 3/8” NC x 1” hex bolts and 3/8” lock washers. Secure the rear of the lower
brake band to the bottom stiffener plate with a brake band retainer (PN 101-2360) and two 3/8” NC x 1-1/4” hex bolts and 3/8”
lock washers. Install front adjustment bolts and nuts - one 1/2” NC x 2” hex bolt and 1/2” NC nylock nut per adjustment point.

Press a sleeve bearing (PN 02-0238) into the door latch bar weldment (PN AK12-756) and the door latch trigger (PN AK12-
755). Secure the door latch bar weldment to the front plate of the LH door weldment using a 1/2” x 5/8” shoulder bolt. Secure
the door latch trigger to the INSIDE (directly behind the LH door handle) of the inverted U-tab on the bottom plate of the LH
door weldment using a 1/2” x 5/8” shoulder bolt. Ensure the front of the latch trigger is in a position to lift the door latch bar
when it is squeezed. Install the door latch spring (PN AK12-757) between the bottom plate of the door weldment and the rear
of the latch bar, over the pin tabs that have been welded to each.

Install a sleeve bearing (PN 02-0495) into the top and bottom plates of both door weldments (four locations total).

Position the RH door assembly in its proper location - ensure there is a thrust bearing (PN AK12-001) between the top and
bottom tong body plates and the top and bottom plates of the door weldment. Insert a door pin (PN AK12-708) from the top,
and secure the door pin on the bottom with a 1” external snap ring. Repeat the process with the RH door assembly.

Attach the RH front leg mount weldment (PN 101-2067) to the bottom of the tong near the RH door using three 3/8” NC x
1-1/2” hex bolts, two 3/8” NC hex bolts, and three 3/8” lock washers. Attach the LH front leg mount weldment (PN 101-2069)
to the LH front of the tong, on the bottom.

Attach the RH leg support plate weldment (PN 101-2070) to the top plate over the RH leg mount weldment. Secure the plate
with three 3/8” NC x 1-1/2” hex bolts, two 3/8” NC hex bolts, and three 3/8” lock washers. Repeat with the LH leg support
plate weldment (PN 101-2072).

Install a door cylinder bracket (PN AK12-706) to the top of each door assembly using two 3/8” NC x 1-1/4” hex bolts and 3/8”
lock washers per bracket.

Install a door cylinder (PN 101-0069) onto each cylinder bracket and the mounting lug on each leg support plate weldments.
Secure the cylinders with two 3/8” NC x 1-1/2” hex bolts, 3/8” lock washers, and 3/8” narrow flat washers. Do not neglect to
install a door bushing (PN 997-13B) through the mounting holes in each end of the door cylinders.

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 3/8” x 2” hex bolts and lock washers on the outside, and two 3/8” NC x 7” hex bolts and lock washers on the
inside. Note that the 7” long bolts run down through the body spacers and thread into the bottom plate.

Secure the two remaining body spacers, located just next to the brake bands adjacent to the rotary idlers, using a 3/8” NC x
6” hex bolt, two 3/8” narrow flat washers, and a 3/8” NC nylock nut per spacer.

Attach the rigid sling weldment 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.

Set the rear leg weldment (PN AK06-530) on a flat concrete surface, in a clear area as close to the tong assembly as pos-
sible. Use a crane to hoist the tong using the master link, and lower it on to the rear leg weldment, ensuring most of the weight
remains supported by the crane.

3.20

Section CONTENTS TecHNICAL MANUAL COY ‘

MOVING GLOBAL ENERGY FORWARD




MAINTENANCE 9625 9-%/5” Tone & FARR® Backup

Assembly Procedure Continued:

58. Loosely secure the rear leg weldment to the bottom of the tong body using four 3/8” NC x 2-1/4” hex bolts and 3/8” lock wash-
ers. DO NOT TIGHTEN these fasteners until the following two steps are complete.

59. Insert the center rear leg spacer (PN AK06-503) between the rear leg plate and the top of the rear leg weldment.

60. Secure the tong to the rear leg using three 1-1/4” NC x 7-1/2” heavy hex bolts. ASSEMBLY NOTE: These heavy hex bolts
screw into the threaded holes on the top plate of the rear leg weldment.

61. Securely tighten all rear leg fasteners.

62. Insert a front leg weldment (PN 101-2369) into each of the two front leg mount weldments. Secure each leg weldment with a
1/2” NC x 3-1/2” hex bolt, two 1/2” narrow flat washers, and a 1/2” NC nylock nut.

63. Install the rear leg spring mount (PN AK06-550) in the rear leg weldment using two 1/2” NC x 9” hex bolts, 1/2” narrow flat
washers, and 1/2” NC nylock nuts. Mount in the lowest location - the height may be adjusted later to suit your application.

64. Support the backup on a structure that will support its complete weight, at least 36 inches (91 cm) off the floor.

65. Use a crane to hoist the tong and rear leg assembly and place in position over the backup. Guide the rear leg so that the

“paddle” on the backup sits between the vertical plates of the rear leg when the tong and rear leg assembly is in position over
the backup. Lower the tong and rear leg assembly low enough to allow installation of the rear leg spring.

66. Install the rear leg spring (AK06-502) between the rear leg spring mount and the backup body weldment. Use two spring
clamps (PN AK06-504) and two 3/8” UNC x 1-1/4” hex bolts and 3/8” lock washers per clamp to secure the rear leg spring to
the rear leg spring mount (see illustration 3.H.9)

ILLusTRATION 3.H.9: REAR LEG SPRING INSTALLATION

67. Insert a front leg tube weldment (PN 101-2369) from the bottom of the backup, through the backup body, and in to the leg
mount weldment on the tong. Secure the leg tube with a 7/16” UNC x 4” hex bolt, two 7/16” narrow flat washers, and a 7/16”
UNC nylock nut. Repeat for the other leg tube.

68. Slide a top spring cap (PN AK06-603) over each front leg tube weldment from the bottom, followed by a leg spring (PN AK06-
606) and a bottom spring cap (PN AK06-604). Secure each leg spring and bottom spring cap to the leg tube using a hitch
pin (PN 09-0268).

69. Lift the tong and backup assembly away from any supporting structures and place flat on a sturdy surface.

70. 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) using four 1/2” NC x 4-1/2” hex bolts, two 1/2” narrow flat washers per bolt, and four 1/2” NC

nylock nuts. Secure the hydraulic line to the top of the valve mount weldment using a 3/8” NC threaded U-bolt (PN 101-2075)
and two 3/8” NC nylock nuts.

71. Install the valve mount weldment on the top plate, directly over the top pinion bearing cap. Secure with four 3/8” NC x 1” hex
bolts and 3/8” lock washers.
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Assembly Procedure Continued:

72. Attach the inlet coupling support weldment (PN 101-1138) to the top plate directly behind the RH rigid sling bracket. Secure
with two 3/8” NC x 1” hex bolts and 3/8” lock washers. Attach the adjustment plate (PN 101-3947) to the support weldment
using four 3/8” NC x 1” hex bolts, two 3/8” narrow flat washers per bolt, and four 3/8” NC nylock nuts.

73. 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” NC x 1” hex bolts, two 5/16” narrow flat washers per bolt, and two 5/16” NC nylock nuts.

74. Install the safety door using the following procedure (See Pp. 5.24 - 5.25):

i Coat the threads of the Deltrol safety door valve valve (PN 08-0337M) with Loctite®. Thread the Deltrol valve into the
valve-end mounting tube (PN 101-4236).

ILLusTrATION 3.H.10: SAFETY DOOR COoMPONENT AssemBLY 01

75. Install the safety door components (continued):

ii. ~ Thread a 7/16” UNF hex jam nut on to one end of the safety door push-pull cable (PN 02-E0026). Thread the nut com-
pletely on to the end of the cable.

iii. ~ Slide two mounting brackets (PN 02-E0025) over the mounting tube/Deltrol valve assembly. Thread the mounting tube/
Deltrol valve assembly on to one end of the safety door push-pull cable. Continue threading the mounting tube until the
plunger on the Deltrol valve contacts the end of the push-pull cable.

- —

ILLusTRATION 3.H.11: SAFETY DooR ComPONENT AsSEmMBLY 02

3.22 Section CONTENTS TecHNICAL MANUAL COY ‘

MOVING GLOBAL ENERGY FORWARD



MAINTENANCE LW9625 9-*/s” Tone & FARR® Backup

Assembly Procedures (continued):

75. Install the safety door components (continued):

iv.  Attach the mounting tube to the valve mount weldment using two 1/4” UNC x 1” hex bolts, 1/4” narrow flat washers, and
1/4” UNC hex nylock nuts.

ILLusTRATION 3.H.12: SAFETY DooR ComPONENT AsSEmBLY 03

v.  Secure the valve mounting block (PN AE13-301) to the right-hand door weldment using four 3/8” x 3/8” hex socket head
UNC shoulder bolts.

vi. Secure the safety door hook block (AE13-302) to the left-hand door weldment using two 3/8” UNC x 1” hex socket head
cap screws.

vii. ~ Slide the protective spring (PN 02-E0099) completely over the safety door push-pull cable.

viii. Thread another 7/16” UNF hex jam nut on to the remaining end of the safety door push-pull cable. Thread the nut com-
pletely on to the end of the cable.

ix. Thread the door-end mounting tube (PN 101-5483) on to the remaining end of the push-pull cable. Thread the mounting
tube until the threaded end of the push-pull cable protrudes through the tube.

x.  Thread the safety door plunger (PN 101-4360) on to the exposed end of the push-pull cable.

%g

ILLusTRATION 3.H.13: SAFETY DooR ComPONENT AsSEmBLY 04
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Assembly Procedures (continued):

75. Install the safety door components (continued):

xi. Un-thread the door-end mounting tube, causing the plunger to retract inside the mounting tube until only approximately
1/4” remains protruding. Lock the mounting tube in place using the 7/16” UNF hex jam nut.

xii. Insert the safety door cable mounting tube (PN 101-5483) in to the mounting block on the RH door assembly, and secure
with a 15/16” valve lock nut (PN 09-0278).

et T LR T TR AR

ILLusTRATION 3.H.14: SAFETY DooR ComPONENT AsSEmBLY 05

76. Install grease fittings as follows:

i.  Install a 1/4” UNF straight thread grease fitting (PN 02-0097) in the end of each rotary idler shaft, located on the top side
of the tong.

ii.  Install a 1/8” NPT grease fitting (PN 02-0005) in the end of each pinion idler half-shaft, located on the the bottom side of
the tong.

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

iv. Install two 1/8” NPT 90 degree grease fittings (PN 02-0093) in the clutch bearing cap on either side of the center hole, and
one 1/8” 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 1/8” NPT 90 degree grease fitting (PN 02-0093) in the threaded port on top of the motor mount.
vi. Install a 1/8” NPT grease fitting (PN 02-0005) at each end of the backup clamp cylinder.

ALL CAM FOLLOWERS ARE FACTORY EQUIPPED WITH GREASE FITTINGS
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L

DAILY INSPECTION & MAINTENANCE CHECKLIST (POWER TONG)

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

1, |:| Rotate 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 CON-
NECTED 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 CONTAMI-
NATION FROM RESIDUAL HYDRAULIC FLUID.

DepressuRrIzE HyprauLic SYSTEM IN PREPARATION FOR MAINTENANCE:

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

2) De-energize the power unit.

3) Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pressure in
2 |:| 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 EQUIP-
MENT IS USED TO GUARD AGAINST PRESSURE INJURIES

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

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

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

Perform a visual inspection of all fasteners and protruding body pieces (example: hydraulic valve mounts, inlet & outlet
6 . |:| 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

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

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

Perform a visual inspection of all lifting points - if visible damage is seen, including cracks, broken lugs, distorted metal,
8 . |:| 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.

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

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

1 2 |:| Perform a visual inspection of all hydraulic lines. Replace flexible lines if they appear to be cracked, fatigued, or have
- visible signs of wear from contact with a rigid object.
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1 3 |:| 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.

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

1 5 |:| 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 |:| Ensure that supply pressure is at or above the tong’s specified operating pressure, and that the return pressure is
- less than 350 psi.

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

1 8 |:| 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 com-
19 |:| ponents including links and chains. If using a compression load cell, replace any component that has been crushed
or otherwise distorted through compression.

2 0 |:| If applicable, inspect the load cell anchor pins (tension load cell only). Replace the anchor pins if cracking or metal
- distortion is seen.

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

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

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

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

is operating correctly, 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
23. |:| 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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J. MONTHLY MAINTENANCE CHECKLIST - POWER TONG

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

1_ |:| 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 CON-
NECTED 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 CONTAMI-
NATION FROM RESIDUAL HYDRAULIC FLUID.

Depressurize HyprauLic SysTem IN PREPARATION FOR MAINTENANCE:
1) Rotate the tong to the “open throat” position. Ensure tong and backup doors (if equipped) are closed. Fully extend
the lift cylinder
2) De-energize the power unit.

3) Repeatedly actuate the tong motor control valve lever IN BOTH DIRECTIONS to dissipate any residual pressure in
2, |:| 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 EQUIP-
MENT IS USED TO GUARD AGAINST PRESSURE INJURIES

Clean the exterior of the tool thoroughly, using either water (if using a pressure washer ensure a low-pressure wash
3 . |:| wand is used), or an appropriate solvent-based grease-cutting cleaner such as Varsol. Ensure adequate containment
is in place to prevent environmental contamination from residual hydraulic fluid, dirty grease, and cleaning agents.

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

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

5_ |:| tamination 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.

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

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

Perform a visual inspection of all fasteners and protruding body pieces (example: hydraulic valve mounts, inlet & outlet
8 . |:| 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.

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

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

10 |:| service. 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 color number RAL7015 (contact Farr sales for paint number for custom paint ap-
plications). Allow sufficient time for paint to dry before proceeding.

11 |:| 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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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 turn-
1 2 |:| buckles - 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

1 3 |:| 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 complete.

Inspect all jaws and dies in use for the maintenance interval. Inspect the jaw roller pins for signs of damage - replace
14 |:| 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.

1 5 |:| 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
16 . |:| brake band tension is not evenly adjusted. Refer to the maintenance section of the manual for instructions on properly
adjusting brake bands.

17 |:| 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

1 8 |:| 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.

1 9 |:| Extend all hydraulic cylinders, and inspect cylinder rods for signs of mechanical damage, flaking, or rust. Farr recom-
- mends that damaged cylinders be replaced prior to storage.

Perform a visual inspection of all hydraulic lines. Replace flexible lines if they appear to be cracked, fatigued, or have
20 |:| 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.

21 |:| 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.

2 2 |:| 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.

2 3 |:| Ensure that supply pressure is at or above the tong’s specified operating pressure, and that the return pressure is
. less than 350 psi.

2 4 |:| 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
25 |:| 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.

2 6 |:| 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.

2 7 |:| De-energize the power unit, and perform a third generous lubrication of the gear train, including the gear housing.
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2 8 |:| Re-energize power unit and extend all hydraulic cylinders. Inspect cylinder rods for signs of mechanical damage,
. flaking, or rust. Farr recommends that damaged cylinders be replaced.

2 9 |:| 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
3 O |:| 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
31 |:| components including links and chains. If using a compression load cell, replace any component that has been
crushed or otherwise distorted through compression.

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

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

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

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

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

While rotating the cage plate, ensure that the jaws properly cam. If the jaws do not cam properly, the brake bands
35 |:| 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
3 6 |:| components. Report and correct any hydraulic leaks from the hydraulic valve bank, or from any hydraulic cylinders
that are used.

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

37 |:| tong must be removed from service until the mechanism is repaired. Repeat the test while operating the tong in the
opposite direction. If the safety door is operating correctly, 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
38 . |:| chain slings) EXCEPT cylinder rods, jaw rollers, and rotary gear camming surfaces. Refer to manufacturer data sheets
for proper application and safety information.

Once all of the above maintenance checklist items have been satisfactorily completed the tool may
be returned to service.
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K. DAILY INSPECTION & MAINTENANCE CHECKLIST (BACKUPS)

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

Do not perform any maintenance while the tong and backup assembly is connected to any hydraulic power supply. Farr Canada
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.

ALL UniTs

1_ |:| Perform an initial wash of the backup in order to remove the majority of dirt and grease build-up.

2_ |:| Perform an external inspection. Check to ensure there are no loose or missing fasteners - replace if necessary.

3 |:| Check to see if backup is parallel to the tong - if the backup is resting at an angle, one of the front leg springs is likely
. broken or fatigued to the point it must be replaced.

WEebGce Backup ONLY

Remove access cover from top plate. Perform a visual inspection ot the interior of the backup - use a flashlight if nec-
4_ |:| essary. Premature wear where there are moving parts (bare metal where there used to be paint, and metal shavings
in the grease are good indicators) may show where a component needs to be adjusted, or if necessary, replaced.

5_ |:| Inspect latch mechanism to ensure the door latch plate completely engages the door. Adjust or replace if necessary.

6 . |:| Grease UC-300 slider pads, ram guides, door cylinder pivots, and door pivots.

CLINCHER Backup ONLY

Use a flashlight to perform a visual inspection of the interior of the backup - remove one side panel if necessary.

4 |:| Premature wear where there are moving parts (bare metal where there used to be paint, and metal shavings in the

- grease are good indicators) may show where a component needs to be adjusted, or if necessary replaced. Replace
any removed panels when inspection is complete.

5_ |:| Grease clincher cylinder guides using the grease fittings on the top body plate.

6 |:| Ensure the splines on the clincher cylinder faces, and on the rear of the die are clean and free of debris before
- inserting clincher die. If die are already installed, ensure fasteners in the die retainers are tightly secured.

7 |:| Inspect rear spring hanger assembly. Ensure all eye bolts, shackles, and cotter pins are in place and in good condi-
- tion.

8 . |:| Inspect clincher cylinders for hydraulic fluid leaks once the system pressure has been restored.
FARR-STYLE BAckup ONLY

4_ |:| Inspect cam ring gear for broken teeth.

5_ |:| Lubricate the cam follower array.

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

6 |:| 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.

7_ |:| Inspect front and rear cam cylinder supports. Repair or replace any parts that are broken, cracked, or bent.

8 |:| Inspect rear spring hanger assembly. Ensure all eye bolts, shackles, and cotter pins are in place and in good condi-
- tion.

9 |:| Open the backup door and inspect the condition of the latch. Repair or replace damaged latch components. If latch
. appears to be in good condition, close the door, then tug firmly on it to ensure the door remains latched.

ALL Units (AFTER STARTING Power UNiT)
10 |:| Perform a visual inspection of pressurized hydraulic lines - document and correct any hydraulic fluid leaks.

11 |:| Perform a full functional test of the backup. Document and correct hydraulic leaks from the hydraulic valve bank, or
. from any hydraulic cylinders that are in use on the backup.
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L. DAILY INSPECTION & MAINTENANCE CHECKLIST (POWER UNIT)

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

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

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

DieseL ONLY

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

3_ |:| Visually inspect all fan belts.

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

ELecTRIC ONLY

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

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

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

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

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

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

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

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

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

11 |:| Check hydraulic fluid filter back pressure (must be done while fluid is circulating). If needle on indicator gauge is in
- the red zone, the filter should be changed the next time the unit is shut down

COY ‘ TecHnicAL ManuaL 3.31

MOVING GLOBAL ENERGY FORWARD



LW9625 9-/3” Tonc & FARR® B MAINTENANCE

M. TUBULAR CONNECTION EQUIPMENT DE-COMMISSIONING 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.

DEPRESSURIZATION PROCEDURE IN PREPARATION FOR STORAGE:

1) 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).

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 remain-
der 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 EQUIP-
MENT 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 contain-
ment is in place to prevent environmental contamination from residual hydraulic fluid and dirty grease.

=~

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

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

3, tamination 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 con-
tamination from residual hydraulic fluid, dirty grease, and cleaning agents.

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

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

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

Inspect all paint - locations in which the paint has been damaged must be repaired prior to storage. Prepare areas to be
8 . 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.

9_ Generously fill the gear train housing with grease through the access panel, and also through the opening in the rotary
gear.
1 0 Connect the equipment to a hydraulic power unit. Ensure all lines are fully made up to prevent equipment damage from

excessive back pressure. Do not neglect to connect the motor drain.

11. |:| Energize power unit.

Rotate tong for one minute, stop, and reverse the direction of rotation for another minute, ending with the opening of
1 2 |:| 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.
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1 3 |:| 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.

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

1 5 |:| Energize power unit, and rotate the tong for a final time, one minute in one direction, stop, and reverse the direction of
. rotation for another minute, this time ending with the rotary gear in the “open throat” position.

1 6 |:| Extend all hydraulic cylinders, and inspect cylinder rods for signs of mechanical damage, flaking, or rust. Farr recom-
. mends that damaged cylinders be replaced prior to storage.

If you are using a frame-mounted tool, the tong must be lowered onto the backup in order to remove the risk of sudden
and catastrophic movement when pressure is removed from the float cylinders. Cover the top of the backup with pro-
tective cloth to protect the paint on the backup. Place two wooden beams across the top of the tong, ensuring that the
17 |:| 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)  Rotate the tong to the “open throat” position.

2) 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.

3) De-energize the power unit.

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

5)  Remove the hydraulic SUPPLY line from the equipment.

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

7) 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.

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

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

Wipe all excess grease from outside of equipment. Replace the access door panel. Use a solvent-based cleaner on
19 |:| rags to wipe all external surfaces to remove residual grease or hydraulic fluid. Once the outside surfaces have been
de-greased, wipe all external surfaces with clean water to remove residual solvent.

2 0 |:| Farr recommends that chain slings be removed and stored separately. Rigid slings and other rigid suspension devices
. may remain in place.

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

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

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

2 4 |:| Wrap entire assembly in 100 gauge (1 mil) corrosion-inhibiting wrap, at least 3 layers thick. Attempt to ensure that the
. tool is well-sealed within the wrapping, including the bottom.
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If possible, store in a sealed, climate controlled environment. If isolated storage is not available, Farr recommends storing your wrapped
equipment in a secure, out-of-the-way location, using silica gel desiccant to reduce the humidity within the wrapping. As a guideline, use
125 g. of desiccant for each cubic metre of space, or 3.5 g. per cubic foot.

CALcuLATION OF REQUIRED DESICCANT

1)  Calculate the trapped air volume by measuring the outside dimensions of the tool to be stored, and treat that as the volume
to be stored. For example, the external dimensions of a KT20000 20” power tong are 80.25” x 50.5” x 28”, which calculates
to an approximate volume of 113500 in°, or 66 ff? (1.87 m3).

2)  Multiply the calculated air volume, in cubic feet, by the recommended amount of desiccant per cubic foot. Carrying forth the
example used in the previous step, the required desiccant charge would be 3.5 g. x 66 ft5, equaling 231 g. Several manufactur-
ers offer silica gel desiccant in packaged quantities of 125 grams per bag, so two packages of desiccant would be required.
Please keep in mind that this is a guideline only - more or less desiccant may be required in extreme environmental conditions.

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

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

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

3 . |:| 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

4_ |:| 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.
5_ |:| Generously fill the gear train housing with grease through the access panel, and also through the opening in the rotary
gear.

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

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

7_ |:| Energize power unit.

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

9 |:| 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.

1 0 |:| 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
11 |:| 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.

1 2 |:| 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.

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

1 4 |:| brake 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
16 . |:| components including links and chains. If using a compression load cell, replace any component that has been crushed
or otherwise distorted through compression.

17 |:| 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

1 8 |:| 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.

19 |:| Re-energize power unit.
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20. []
21.[]

22.[]

23.[]
24. ]

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 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 both directions (makeup and breakout). If cage plate begins rotating, the safety door mechanism is not func-
tional, and the tong must be removed from service until the safety door mechanism can be repaired. If the safety door
is operating correctly, 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.

When all of the previous steps are completed, you may return your re-commissioned equipment to service.

3.36
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Adequate maintenance and proper fluid selection is essential for minimizing hydraulic-related failures. All troubleshooting must be per-
formed by a technician trained in hydraulic systems, and familiar with the equipment design, assembly and operation.

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

A. TONG WILL NOT DEVELOP SUFFICIENT TORQUE

1.

Malfunctioning relief valve on tong hydraulic circuit.

a. POSSIBLE PROBLEM: Relief pressure set too low.
SOLUTION: Increase setting. To check, block the oil line beyond the relief valve and determine pressure with a gauge.
b. POSSIBLE PROBLEM: Relief valve is stuck.
SOLUTION: Check for contamination of oil that may inhibit the way the valve actuates. Remove valve and clean, ensur-
ing that the valve spring operates smoothly.
c. POSSIBLE PROBLEM: Relief valve is leaking.
SOLUTION: Check valve seat for scouring. Check oil seals. Check for particles stuck under the valve system.

POSSIBLE PROBLEM: Directional valve is leaking.

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

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

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

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

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

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

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

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

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

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

POSSIBLE PROBLEM: Torque gauge is indicating incorrectly

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

SOLUTION: Gauge has been damaged. Check gauge operation and calibration on independent system.

MOVING GLOBAL ENERGY FORWARD
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TONG WILL NOT DEVELOP SUFFICIENT TORQUE Cont’d:

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

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

SOLUTION: 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 RECOMMENDS THAT THE LOAD
CELL/TORQUE GAUGE ASSEMBLY BE RETURNED TO THE FACTORY FOR RE-CALIBRATION ON
A YEARLY BASIS.
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B. FAILURE OF JAWS TO GRIP PIPE

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

2. POSSIBLE PROBLEM: Incorrect jaws are being used.

SOLUTION: Double-check jaw size to ensure they are rated for the diameter of pipe or casing being run.

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

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

5. POSSIBLE PROBLEM: Jaw roller broken or worn.

SOLUTION: Remove jaw assembly and inspect. Replace rollers that are visibly “flat-spotted” or otherwise damaged.

DRILLING &
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C. TONG RUNNING TOO SLOWLY

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

POSSIBLE PROBLEM: Power unit is not producing adequate flow or pressure.

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

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

POSSIBLE PROBLEM: Bearings in gear train and rotary section are excessively worn.

SOLUTION: Overhaul tong. See Section 3 of this manual for tong overhaul procedures.

POSSIBLE PROBLEM: Shifter has malfunctioned and the tong is not shifting to high gear.

SOLUTION: Inspect and repair shift mechanism as necessary.

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

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

POSSIBLE PROBLEM: Hydraulic fluid viscosity too high.
SOLUTION: Ensure hydraulic fluid meets McCoy Dirilling & Completions specifications.
SOLUTION: Ensure hydraulic fluid is appropriate for climatic conditions, especially during cold-weather operation..

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

4.4
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D. FAILURE OR DIFFICULTY OF TONG TO SHIFT

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

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

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

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

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

6. POSSIBLE PROBLEM: Shifting yoke has come loose from shifting shaft
SOLUTION: Inspect yoke and inspect for damage. If free of damage, replace on shaft and tighten locking nuts.

7.  POSSIBLE PROBLEM: Tong pops out of gear
SOLUTION: Ensure that detent ball & spring assembly has been correctly set.
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MCCOY | Sirierions TECHNICAL MANUAL 4.5

MOVING GLOBAL ENERGY FORWARD



LW9625 9-/5” Tone & FARR® Backup TROUBLESHOOTING

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

1. Contaminated hydraulic fluid due to overuse, overheating, or inadequate fluid filtration.
2. Unsuitable hydraulic fluid, especially in extreme climatic conditions.

3. Defective packing or seals in components of the hydraulic system.
4

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, Farr Canada Corp. 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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GEAR TRAIN LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part Hydraulic Motor 1 87-0109
B Assembly | Pinion Idler Assembly (See Pp. 5.6 - 5.7) 2
C Assembly | Pinion Gear Assembly (See Pp. 5.8 - 5.9)
D Assembly | Cam Follower Assembly (See Pp. 5.18 - 5.19 50
E Part Rotary Gear 1 AKO01-001
F Assembly | Clutch Assembly (See PP 5.10 - 5.11)
G Assembly | Rotary Idler Assembly (See Pp. 5.4 - 5.5) 2
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Rotary IpLER ASSEMBLY LW9625 9-/5” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part Grease Fitting, 1/4” straight thread 1 02-0097
B Part Thrust Pad 1 AKO01-104
C Part Inner Bearing Ring 2 02-0358
D Part Needle Bearing 2 02-0361
E Part Rotary Idler Gear 1 AKO01-102
F Part Bottom Rotary Idler Thrust Pad 1 AKO01-103
G Part Rotary Idler Shaft 1 AKO01-101
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Pinion IpLER ASSEMBLY LW9625 9-/5” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part 1/2” NC x 2-1/2” Hex Bolt 3 09-1176
B Part 1/2” Lock Washer 3 09-5110
C Part Pinion Idler Half Shaft 1 AKO1-121
D Part Gear Retainer 2 02-0009
E Part Bearing MU5212TM 1 02-0075
F Part Pinion Idler Gear 1 AKO01-122
G Part Bearing Seal 1 02-0010
H Part Bearing Retainer 1 02-0008
J Part Grease Fitting, 1/8” NPT 1 02-0005
K Part 1-1/2” UNF Nylock Nut 1 09-
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Pinion ASSEMBLY

Item Type Description Qty Part Number
A Part 1/8” NPT 90 DEG Grease Fitting 4 02-0093
B Part 1/2” UNC x 1-1/4” Hex Bolt 8 09-1168
C Part 1/2” 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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CLurcH AsSEmBLY LW9625 9-/s” Tone & FARR® Backup
Item Type Description Qty Part Number

A Part Outside Snap Ring 1 1234-00-04
B Part Drive Gear 1 997-HT-61
(o} Part Top Clutch Spacer 1 AKO01-205
D Part Top Clutch Bearing 1 02-0077
E Part #10 x 3/4” Hex SHCS 6 09-0001
F Part Top Bearing Retainer 1 AKO01-203
G Part Top Clutch Bearing Spacer 1 AK01-204
H Part Low Clutch Gear 1 997-HT-52
J Part Needle Roller Bearing 4 02-1404
K Part Splined Clutch Shaft 1 AK01-202
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 3/8” Lock Washer 4 09-5106
T Part 3/8” NC x 1-1/4” Hex Bolt 4 09-1048
u Part 1/8” NPT 90° Grease Fitting 2 02-0093
4 Part 1/8” NPT Grease Fitting 1 02-0005
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TonG Bopy AsSemBLY

LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Assembly | Door Stop Cylinder Assembly 2 101-0069
B Part 3/8” Narrow Flat washer 12 09-5124
Cc Part 3/8” Lock Washer 69 09-5106
D Part 3/8” NC x 1-1/2” Hex Bolt 53 09-1553
E Weldment | Lined Brake Band Weldment (See Pp. 5.22 - 5.23) 2 AK29-001
F Weldment | LH Leg Support Plate Weldment 101-2072

Weldment | RH Leg Support Plate Weldment 101-2070
G Part 3/8” NC x 6” Hex Bolt 09-1070
H Part 3/8” Narrow Flat washer 12 09-5124
J Assembly | Rigid Sling Assembly (See Pp. 5.28 - 5.29) 1
K Assembly | Hydraulic Valve Support Assembly (See Pp. 5.14 - 5.15) 1
L Assembly | Hydraulic Valve Assembly (See Pp. 5.14 - 5.15) 1
M Assembly | Motor & Motor Mount Assembly (See Pp. 5.20 - 5.21) 1
N Part Top Pinion Bearing Cap (See Pp. 5.8 - 5.9) 1 997-D15-89
P Part 3/8” NC x 1” Hex Bolt 6 09-1046
Q Weldment | Shifter Lug Weldment 1 101-0016
R Part Body Plate - TOP 1 AKO07-002
S Part Clutch Access Plate 1 AKO00-006
T Part Clutch Bearing Cap 1 AKO01-201
U Part 3/8” NC x 1-1/4” Hex Bolt 4 09-1048
v Part Stiffener Plate 1 AKO00-001
w Part 1/2” Lock Washer 7 09-5110
X Part 1/2” UNC x 1-1/4” Hex Bolt 1 09-1168
Y Part 1-1/2” UNF Nylock Nut 2 09-5740
z Part Idler Restraint Block 2 AKO00-003
AA Assembly | Door Assembly (See Pp. 5.24 - 5.27) 1
BB Part 3/8” NC Nylock Nut 6 09-5607
cC Weldment | LH Front Leg Mount Weldment 1 101-2069
Weldment | RH Front Leg Mount Weldment 1 101-2067
DD Part 1/2” NC x 2-1/2” Hex Bolt 6 09-1176
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LW9625 9-°/s” Tonc & FARR® Backup

HybrauLic SuPPORTS

Item Type Description Qty Part Number
A Part Deltrol Safety Door Valve 1 08-0337M
B Part 1/4” NPT - JIC 90° Elbow 3 08-0284
C Part Threaded U-Bolt 1 101-2075
D Part 1/4” UNC x 1” Hex Bolt 4 09-1007
E Weldment Handle Weldment 1 AKO00-076
F Part 1/4” Narrow Flat Washer 4 09-5002
G Part 1/4” UNC Nylock Nut 4 09-5701
H Part Bracket 2 02-E0025
J Part 1/2” UNC Nylock Nut 3 09-5610
K Part 1/2” Narrow Flat Washer 3 09-5119
L Weldment Valve Mount Weldment 1 AKO00-070
M Part 3/8” UNC Nylock Nut 6 09-5607
N Part Cable Guide Holder 1 101-4236
P Part 7/16” UNF Hex Jam Nut 1 09-5508
Q Part Safety Door Push-Pull Cable (Shown for illustration purposes only) 1 02-E0026
R Part 1/2” NC x 4-1/2” Hex Bolt 3 09-1184
S Assembly Hydraulic Valve Assembly 1 See Pg. 2.7
T Part 3/8” UNC x 1-1/4” Hex Bolt 6 09-1048
u Part 3/8” Lock Washer 6 09-5106
v Part Hydraulic Support Plate 1 101-1583
w Part 3/8” Flat Washer 4 09-5006
X Part 3/8” NC x 1” Hex Bolt 4 09-1046
Y Weldment Inlet Coupling Support Weldment 1 101-1138
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LW9625 9-*/5” Tone & FARR® BACKUF SHIFTER ASSEMBLY
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SHIFTER ASSEMBLY LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Weldment Shifting Handle Weldment 1 AKO00-092
B Part HITCH PIN .0930 X 1.125 2 02-0274
o Part 3/8” NC x 1” Hex Bolt 4 09-1046
D Part 3/8” Lock Washer 4 09-5106
E Part 5/16” x 1-1/2” Clevis Pin 1 09-0256
F Weldment Shifter Lug Weldment (Bolted) 1 101-0016
G Weldment Top Shifter Bushing (typically welded to top plate) 1 1064-B1-94
H Part Shifting Shaft 1 1400-71
J Part Shifting Fork 1 997-HT-72
K Part 5/8” UNF Hex Jam Nut 1 09-5915
L Part 5/8” UNF Hex Nut 1 09-5914
M Part Lower Shifter Bushing (typically welded to bottom plate) 1 AK00-091
N Part 5/16” x 1” Clevis Pin 1 02-0020
P Part 7/16” UNF Hex Jam Nut 1 09-5508
Q Part Detent Ball 1 02-0018
R Part Detent Spring 1 997-0-64
S Part 7/16” UNF x 1-1/4” Hex Bolt 1 09-1608
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LW9625 9-*/s” Tone & FARR® Back CAGE PLATE ASSEMBLY
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CAGE PLATE ASSEMBLY

Item Type Description Qty Part Number
A Part Knob 1 02-0017
B Part 3/8” NC x 1” Hex Bolt 1 09-1046
C Part 3/8” Lock Washer 1 09-5106
D Part 3/8” Narrow Flat Washer 6 09-5006
E Part Retainer 1 AK20-034
F Part Rear Cage Plate Bolt 1 AK20-033
G Part 3/8” NC x 6-1/2” Hex Bolt 2 09-1252
H Part Jaw Pivot Bolt 2 AK10-056
J Part 5/16” Nylock Nut 8 09-5703
K Part 5/16” Flat Washer 8 09-5004
L Part Cage plate - TOP 1 AK20-010
M Part 5/8” UNF Hex Jam Nut 50 09-5514
N Part 5/8” Lock Washer 50 09-5114
P Part Top Plate (shown for illustration purposes only) 1 AK07-002
Q Assembly | Jaw Die Kit (8-5/8” shown - see Pg. 2.8) 2
R Part Cam Follower Spacer-Washer 50 AKO03-571
S Part Cam Follower Washer 50 AKO03-572
T Part Cam Follower 50 02-0015
(9 Part Rotary Gear 1 AKO01-001
"4 Part Bottom Plate (shown for illustration purposes only) 1 AKO07-001
w Weldment | Bottom Cage plate Weldment 1 AK20-20W
X Part Backing Pin 1 AK20-036
Y Part Rear Cage plate Spacer 1 AK20-032
V4 Part Front Cage plate Spacer 2 AK20-031

AA Part 3/8” Narrow Flat washer 3 09-5124
BB Part 3/8” Nylock Nut 3 09-5607
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LW9625 9-/5” Tone & FARR® Ba Motor & Motor Mount
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Mortor & Motor Mount

Item Type Description Qty Part Number
A Weldment | Torque Gauge Mount Weldment 1 1500-09-03A
B Part 1/2” NC x 1-1/4” Hex Socket Head Cap Screw 2 09-2168
C Part 1/2” NC x 1-1/2” Hex Socket Head Cap Screw 2 09-2170
D Part 1/2” Lock Washer 4 09-5110
E Part Rineer GA15-9.5 Hydraulic Motor 1 87-0109
F Part 3/8” x 3/8” x 1-1/2” Square Gear Key 1
G Part Motor Gear 1 997-A10-149
H Part 1/2” NC x 2” Hex Socket Head Cap Screw 4 09-0234
J Part #20 (1-1/4")/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 (1-1/4”) Split Flange Kit 2 02-9217

Part O-Ring 1
Part #20 (1-1/4”) Split Flange 2
Part 7/16” Lock Washer 4
Part 7/16” NC x 1-1/2” Hex Bolt 4
N Part 3/8” NC x 3/8” Hex Socket Set Screw 2 09-0106
P Part 1/8” NPT 90° Grease Fitting 1 02-0093
Q Part Motor Mount 1 997-A10-149
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LW9625 9-*/s” Tone & FARR® Back BRrAKE BANDS
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BRraAke Banps

Item Type Description Qty Part Number

A Part 3/8” NC x 1” Hex Cap Screw 2 09-1046

B Part 3/8” Lock Washer 4 09-5106

C Part Brake Band Retainer (Top) 1 101-1858

D Part 3/8” UNC Hex Nylock Nut 4 09-5607

E Part Brake Band Retainer (Bottom) 1 101-2360

F Part 3/8” NC x 1-1/4” Hex Cap Screw 2 09-1048

G Weldment | Lined Brake Band Weldment 2 AK29-001

H Assembly | Belleville Washer (8 per set) 4 101-3272ASSEM
J Part 3/8” NC x 2-1/2” Hex Cap Screw 4 09-1056
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LW9625 9-/5” Tone & FARR® Backup Door AssemBLy
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Door AssemBLY

Item Type Description Qty Part Number
A Part Door Pin 2 AK12-708
B Part 1” Narrow Flat Washer 4 09-5120
C Part 1/2” x 1/2” Hex Socket UNC Shoulder Bolt 4 02-0973
D Part 3/8” UNC x 2” Hex Bolt 4 09-1054
E Part 3/8” Lock Washer 8 09-5106
F Weldment | RH Door Stop Cylinder Mounting Lug 1 AK12-030_RH
G Weldment | RH Door Weldment 1 AK12-700
H Part Thrust Bearing 4 AK12-001
J Part Sleeve Bearing 4 02-0495
K Part 3/4” UNF Thin Nylock Nut 2 09-5718
L Part 3/8” UNC x 1-1/4” Hex Bolt 4 09-1048
M Part Door Cylinder Bracket 2 AK12-706
N Part 3/8” UNC x 1” Hex Socket Head Cap Screw 2 09-1738
P Weldment | LH Door Stop Cylinder Mounting Lug 1 AK12-030
Q Assembly | Door Stop Cylinder 2 101-0069
R Weldment | LH Door Weldment 1 AK12-750
S Weldment | Door Latch Bar Weldment 1 AK12-756
T Part Sleeve Bearing 2 02-0238
U Part 1/2” x 5/8” Hex Socket UNC Shoulder Bolt 2 09-1342
v Part Door Latch Spring 1 AK12-757
w Part Safety Door Latch 1 AE13-302
X Part Door Latch Trigger 1 AK12-755
Y Part Safety Door Spring 1 02-E0099
z Part 7/16” UNF Hex Jam Nut 1 09-5508

AA Part Safety Door Push-Pull Cable, 48” 1 02-E0171
BB Part Safety Door Cable Guide Holder 1 101-5483
cC Part Safety Door Plunger 1 101-4360
DD Part Safety Door Valve Mounting Block 1 AE13-301
EE Part 15/16” Valve Lock Nut 1 09-0278
FF Part 5/16” NC x 3/4” Hex SHCS 4 09-2024

MCCQY |

MOVING GLOBAL ENERGY FORWARD

DRILLING &

COMPLETIONS TechnicaL Manuat 5.25




LW9625 9-%/5” Tone & FARR® BACKUP Ricip SLING ASSEMBLY
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RiGID SLING ASSEMBLY

LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part Lifting Link 1 02-0516
B Part Rigid Sling Adjustment Helix 1 1053-1-H
(o} Weldment | Rigid Sling Weldment 1 AK06-000B
D Part 3/4” NC Nylock Nut 1 1429-39-02
E Part 3/8” NC x 7” Hex Bolt 4
F Part 3/8” NC x 1” Hex Bolt 4 09-1046
G Part 3/8” Helical Lock Washer 4 09-5106
H Part 3/16” Hitch Pin 2 02-0028
J Part Rigid Sling Pin 2 AK00-056
K Part 1/2” NC x 1-3/4” Hex Bolt 2 09-1172
L Part 1/2” NC Hex Jam Nut 2 09-5810
M Part 3/8” Narrow Flat Washer 8 09-5124
N Weldment | RH Rigid Sling Bracket 1 101-1244
P Part 3/8” NC Nylock Nut 4 09-5607
Q Part 3/4” NC x 9” Hex Bolt 1 09-1322
R Weldment | RH Rigid Sling Bracket 1 101-1245
MCCOYY | s
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LW9625 9-/5” Tone & FARR® Backup Backup AssemBLY
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Backup AssemBLY

Item Type Description Qty Part Number

A Part 1” External Retaining Ring 2 02-0697

B Part Clamp Cylinder Assembly 1 1200131

C Part Door Pivot Bolt 1 02-E0101

D Weldment | Door Weldment 1 101-4983

E Part 1/4” UNC x 2” Hex Bolt 2 09-1015

F Part Relief Valve Body 1 08-1801
Part Valve Cartridge 2 08-1053

G Part Bushing 1 02-E0102

H Part 3/8” NPT Manual Valve 2 08-9064

J Part Door Spring 1 02-E0103

K Part 3/4” Narrow Flat Washer 1 09-5013

L Part 3/4” UNC Nylock Nut 1 1429-39-02

M Part 1/2” Regular Flat Washer 2 09-5010

N Part 1/2” x 1/2” UNC Shoulder Bolt 2 02-0973

P Part 3/8” Lock Washer 1 09-5106

Q Part 3/8” UNC x 1-1/4” Hex Bolt 1 09-1048

R Weldment | Compression Load Cell Holder 1 01-91168B
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LW9625 9-/5” Tone & FARR® Backup Backup Cam RiNG ASSEMBLY
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Backup Cam RiNG ASSEMBLY LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part Backing Pin Knob 1 02-0017
B Part 1/2” UNC X 3-1/2” Hex Bolt 1 09-1177
C Part 3/8” UNC Threaded Stud 1 101-4058
D Part 1/2” Narrow Flat Washer 1 09-5119
E Part Backing Pin Retainer 1 101-4040
F Part Backing Pin 1 101-4039
G Part Cage Plate - TOP 1 AK10-051
H Part 1/2” UNC Hex Nylock Nut 1 09-5610
J Part Cage Plate Spacer 2 101-4992
K Part 3/8” UNC x 2-1/4” Hex Socket Head Cap Screw 15 02-0974
L Part Backup Cam Ring 1 AK10-001
M Weldment | Backup Body Weldment 1 AK10-100
N Part 3/8” NPT Manual Valve 2 08-9064
P Part 3/8” UNC Hex Nylock Nut 15 09-5607
Q Weldment | Bottom Cage Plate Weldment 1 AK10-052W
R Part 1/2” UNC X 6-1/2” Hex Bolt 1 09-1192
S Part Jaw Pivot Bolt 2 AK10-056
T Part Clamp Cylinder Mount (Front) 1 AK10-053
U Part 1/4” Straight Thread Grease Fitting 26 02-0097
v Part 5/8” UNC Hex Nylock Nut 26 09-5614
w Part 5/16” UNC Hex Nylock Nut 4 09-5703
X Part Backing Pin Spacer 1 101-4038
Y Part Cam Follower 26 02-0015
z Assembly | Jaw Die Kit (5-1/2” shown - see Pg. 2.12) 2

AA Part Front Cage Plate Spacer 2 AK20-031
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LW9625 9-/5” Tone & FARR® Backup
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REAR LEG ASSEMBLY

” Tone & FARR® Backup

Item Type Description Qty Part Number
A Weldment | Rear Leg Weldment 1 AKO06-503
B Part 3/8” Helical Lock Washer 4 09-5106
C Part 3/8” NC x 2-1/4” Hex Bolt 4 09-1055
D Part 1/2” NC Nylock Nut 2 09-5610
E Part 1-1/4” NC x 7-1/2” Heavy Hex Bolt 3 09-9155
F Part Rear Leg Spacer (Center) 1 AK06-503
G Part Rear Leg Spring 1 02-E0163
H Part 3/8” NC x 1-1/4” Hex Bolt 4 09-1048
J Part Rear Leg Spring Clamp 2 AKO06-504
K Weldment | Rear Leg Spring Mount Weldment 1 AK06-550
L Part 1/2” NC x 9” Hex Bolt 2 09-1202
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LW9625 9-*/s” Tone & FARR® Back FronT LEG ASSEMBLY
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FronT LEG ASSEMBLY LW9625 9-*/s” Tone & FARR® Backup

Item Type Description Qty Part Number
A Part 3/8” NC x 1-1/2” Hex Bolt 4 09-1553
B Part 3/8” Narrow Flat washer 8 09-5124
C Part 3/8” NC Nylock Nut 4 09-5607
D Weldment | LH Leg Support Plate Weldment 1 101-2072

Weldment | RH Leg Support Plate Weldment 1 101-2070
E Weldment | LH Front Leg Mount Weldment 1 101-2069

Weldment | RH Front Leg Mount Weldment 1 101-2067
F Part 1/2” Narrow Flat washer 4 09-5119
G Part 1/2” NC Nylock Nut 2 09-5610
H Part Front Leg Washer 2 AK06-603
J Weldment | Front Leg Weldment 2 101-2369
K Part Locking Pin (Includes Item N) 2 09-0268
L Part Front Leg Spring 2 AK06-606
M Part 1/2” NC x 3-1/2” Hex Bolt 2 09-1177
N Part Hitch Pin 2
P Part Front Leg Collar 2 AK06-604
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TorquE MEASUREMENT LW9625 9-*/s” Tone & FARR® Backup
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LW9625 9-/5” Tone & FARR® Ba Torque MEASUREMENT

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 tha
have been supplied with your equipment. Please note that the parts listed in the following table are correct for accurate torque measure-

ment 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 | 28” Arm - 15K Torque Gauge / Tension Load Cell Assembly 1 10-0024C
Part 28” Arm 15,000 Lbs.-Ft Torque Gauge 1 10-0024G
Part Compression Load Cell, 8 in? 1 10-0008C
3 Part Hydraulic Hose 1 02-0069

LOAD CELLS ARE NOT USER SERVICEABLE. ILLUSTRATION 6.A.4 & 6.A.5 ARE PROVIDED FOR
INFORMATION PURPOSES ONLY. DAMAGED LOAD CELLS MUST BE RETURNED TO THE FACTORY
FOR REPAIR AND RE-CALIBRATION.

COY |
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Item Type Description This is the standard tension load cell supplied by McCoy
Assembly | Tension Load Cell, 4.08 in? Drilling & Completions | Farr. Contact our sales depart-
A Part 1/4” NC x 1/2” Binding Head Machine Screw ment for information about optional application-
B Part Star-0-Seal specific tension load cells.
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 N\
M Part 3/8” NC x 3/8” Cup Point Hex Set Screw H
Seal Kit Replacement Seal Kit 4.08 in? Tension Load Cell

ILLusTrATION 6.A.4: TeENSION LoaD CELL

DRILLING &
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TorQue MEASUREMENT

Compression Load Cell, 8 in?
Item Type Description Item Type Description
A Part 5/16” UNC x 1” Hex Socket Head Cap Screw E Part Diaphragm
B Part Load Plate F Part Diaphragm Casing
C Part 5/16” UNC x 3/4” Hex Socket Head Cap Screw G Part Street Elbow
D Part Retainer Ring H Part 1/4” NPT Brass Plug

A

This is the standard hydraulic compression load cell supplied by McCoy Drilling & Completions | Farr. Contact our
sales department for information about optional application-specific compression load cells.

/!

N

ILLusTrRATION 6.A.5: CompPRrESSION Loap CELL ExPLODED

6.4
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N
~N
“u
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
Cc 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
Jﬁ\
ILLusTrATION 6.A.6: TurRN CoUNTER MOUNT EXPLODED
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B.

TorQue MEASUREMENT

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

Symptom:
Possible Problem:

Solutions:

Possible Problem:

Solution:

Possible Problem:
Solution:
Symptom:
Possible Problem:

Solutions:

Possible Problem:
Solution:

Possible Problem:
Solution:
Symptom:
Possible Problem:

Solution:

Possible Problem:

Solutions:

Possible Problem:
Solution:

Possible Problem:
Solution:

Possible Problem:
Solution:
Symptom:
Possible Problem:

Solution:

Possible Problem:

Solution:

Possible Problem:
Solution:
Possible Problem:

Solution:

No indication on gauge.
Obstruction in hydraulic hose.

Check hydraulic hose for kinks.
Replace hydraulic hose.

Loss of hydraulic fluid.

Recharge hydraulic fluid (see Section 6.C). NOTE: Ensure any breaches in the 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.

Gauge indication unexpectedly high.
Excessive hydraulic fluid.

Completely drain hydraulic fluid from torque gauge/load cell system. Recharge following the
procedure in Section 6.C.

Internal mechanism of gauge is damaged.

Replace gauge.

Incorrect torque gauge in use (not part of the original torque gauge/load cell pair).
Replace gauge with gauge properly calibrated for the load cell in service.

Gauge indication unexpectedly low

Insufficient hydraulic fluid.

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

Obstruction in hydraulic hose.

Check hydraulic hose for kinks.

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 original torque gauge/load cell pair).
Replace gauge with gauge properly calibrated for the load cell in service.
Gauge indication is erratic or sluggish

Insufficient hydraulic fluid in torque measurement section.

Recharge hydraulic fluid (see Section 6.C). 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 measurement system.
Bleed air from load cell and torque gauge and top up fluid (if necessary) as per Section 6.C.
Internal mechanism of gauge is damaged.

Replace gauge.

Section CONTENTS
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TorQUE MEASUREMENT 625 9-/3” Tone & FARR® Backup

C. PERIODIC INSPECTION AND MAINTENANCE

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

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.

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 GOV-
ERNMENTAL 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 (ltems C and D on lllustration 6.A.4, or item H on Illustration 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.
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.
c. 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 sus-|
pended freely.

Continued on next page...
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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.

4. Repair And Calibration
Return the load cell and indicator gauge to the authorized repair facility for repairs and calibration.

DRILLING &
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Section 7: Hydraulic Component Information

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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(7]

Features of the 15 Series Standard Motor:
Standard Motor - 3000 PSI (Code 61)

M Eight fixed displacement motors
ranging from 6 in3to 15 in3,

W Starting and stall torques equal
to 90-94% of theoretical torque.

B Speed to 2,000 RPM continuous.
W Up to 75 HP continuous.

B Conforms to SAE 'C' mounting
specification.

B Weighs 43 Ibs.
~“CROSS"SECTION"

oF Hyp
S <
<o ;‘\ aﬁ 5 POWER to be the Best!

MOTOR SELECTION GUIDE

)

Made in USA 8

PUBLICATION DS151005 8/03
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Technical Information - All Styles

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 shatft, 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.

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 SEIES ..ot Publication DS371003
57 SBHES ..o Publication DS571003
125 SEMIBS oo Publication DS1251003

COY |
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HybprauLic MoTor INFORMATION

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 40
;;: 2000 RPM: 20! 1700 RPM
300 100 RPM
160 100 RPM
150. ~ 280 }>y
140
130
120
= 70
110 2000 RPM | 100
£ 100- 60 1700 RPM—} 90
w 90 - 80
3 % 100 RPM} 5 e B
S 1 & 1300 RPM )
o 70 1200 RPM ™} 40 60
60 w
50 w0 900 RPM=] 50 £
— 303 80 208
40 800RPM_| &
30 20 60 500 RPM =T 30
2 400RPM—] 40 —300 RPM—] 20
‘g 100RPM— 23 100 RPM —] ;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 2000 75 1700
__—_—_
55 — 1800 70 1500
__—_—‘ 65
. __,__—/- 100 & 1400
__—_—_
sp— 1400 55 1200
I ____—-—/
40 1200 £ 50
e —— e 1000
3 1000 g
/
S, b—m — g 40 800
2 S | 1800 & o35 H
o
2% —— — ® w
20 5
—
15 et 400 Q. 400
200 15
10 I 100 10. 200
. L ° 100
——
o 0
0 500 1000 15 2000 2500 3000 500 1000 1500 2000 2500 3000
PRESSURE (psid) PRESSURE (psid)
A'Z:l's C.LD. ACTUAL TORQUE AND POWER - 11.5 CID g}cs C.LD. ACTUAL TORQUE ’TND POWER - 15 CID
575
425 550 }
525
400 1600 RPM 500 1‘500 RPM
375
hen 100 RPM >, 3;; 100 RPM =
o > 425 >
hond 400
=375
5 o1 5350
= 250 Z 325
= 130 w300 150
ER A 120 3275 1500 RPN |
g 200 1600 RPM | 110 & 250 125
S 175 100 Q225
190 & 200 1100 RPM — 100
150, 1200 RPMT 30 g 200 1100 R
125 70 ¢ 150 —
100 800 RPM] 60 4 125 700RPN—]
I zstg e 1703 _—500 RPM—] 50 =
50 400 ReM- 30 o 300 RPM—] 25 &
2 200 RPM 4 20 25 100 RPM=—
o 100 RPM— 10 0 0
500 1000 1500 2000 2500 3000
500 1000 1500 2000 2500 3000 PRESSURE (psid)
PRESSURE (psic) ACTUAL FLOW - 15 CID
100, ACTUAL FLOW - 11.5 CID 110,
o 1500
90 1600 !
9% 1300
80 1400
80 1100
70- 1200
7
60 1000 £ 900
E 60.
E] 2 =
2 50
2 800 g50 700 &
S z 2
w 600 40 500
30 30
400
2 " 300
200
10
10- 100 100
0 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

MO15 - 61/62 -1S -015 -31 -B1 -TV -000
|__| Special Code Designator |
MO015 - 61 = 015 Single Speed
MOT5 - 62 = 015 Two Speed _| Seal - Package Selection |
Options: - -
62 = Two Speed Single Pilot Bearing Package Selection |
Open During Crossover 30 = Keyed Shaft
63 = Two Speed Single Pilot 31 = Splined Shaft
Closed During Crossover - - 32 = Wheel Motor
65 = Two Speed Double Pilot 006 = 6 in3 (98cc)/rev. 010 =10.5in3 (172cc)/rev.| | 34 = Double Key
Open During Crossover 007 =7 in3 (115cc)/rev. 011 =11.5in3 (189cc)/rev.| | 50 = Retractable
67 = Two Speed Double Pilot | [1S = Std. 008 = 8in3 (131cc)/rev. 013 =13 in3 (213cc)/rev. 53 = AP Thread
Closed During Crossover 1H = High Speed 009 = 9.5 in3 (156cc)/rev. 015 = 15 in3 (246cc)/rev.

— Applications

For durable hydraulic motors that meet your demands, specify Rineer.

For over 35 years, we have specialized in only one thing - engineering the right motor for your needs.
Rineer delivers the performance you can count on-

Limited Warranty Policy

Rineer Hydraulics, Inc. warrants that, at the time of shipment to
Purchaser, our product will be free of defects in the material and
workmanship. The above warranty is LIMITED to defective
products returned by Purchaser to Rineer Hydraulics, Inc., freight
prepaid within four hundred and fifty-five (455) days from date of
shipment, or one (1) year from date of first use, whichever expires
first. We will repair or replace any product or part thereof which is
proved to be defective in workmanship or material. There is no
other warranty, expressed or implied, and in no event shall Rineer
Hydraulics, Inc. be liable for consequential or special damages.
Dismantling the product, operation of the product beyond the
published capabilities or for purposes other than that for which the
product was designed, shall void this warranty.

331 Breesport San Antonio, Texas 78216
210-341-6333 Fax: 210-341-1231 e-mail: sales@rineer.com
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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 s
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HybprauLic MoTor INFORMATION

SERIES 15 STD. MOTOR EXP. VIEW

ITEM| PART NO. DESCRIPTION QTY]|
1 /0150111 |SEAL PLATE SNAP RING 1
2 |0150135 |SEAL PLATE 1
3 |0150161 |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
8 |0150701 |SHAFT, KEYED 1

0150702 | SHAFT, SPLINED 1

9 |0150901 |BOLT 4
10 |0150102 |FRONT HOUSING—INTERNAL | 1
1110150428 |DOWEL PINS — FRONT 2
12 |0150610 |0—RING 4
13 (0150902 |BALL CHECKS 4
14 /0150620 |PLATE SCREW 4
15 (0150608 |PLATE 2
16 |0150400 |STATOR GA 11.5 1

0150401 |STATOR GA 15 1
0150402 |STATOR GA 13 1
0150403 |STATOR GA 9.5 1
0150404 |STATOR GA 8.0 1
0150406 |STATOR GA 7.0 1
0150407 |STATOR GA 6 1
0150409 |STATOR GA 3.0 1

1710150300 |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
240150720 |NEEDLE BEARING 1
25|0150800 |REAR HOUSING 1

SERIES:

15

MODEL CODE: 015-61-15-015-30-B1-TB-XXX

EXPLODED ViEW | STANDARD MOTOR

RINEER HYDRAULICS

CORPUS CHRISTI, TEXAS

RECORD DATE:
REFERENCE 4—-14-98
DRAWN BY: BWG. NO.

JERRY W 0150041
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HybprauLic MoTor INFORMATION

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

REMOVAL OF SHAFT SEAL

H <

1) Remove snap ring

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

1) Pry out shaft seal plate
with two screw drivers.

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

REMOVAL OF WHEEL MOTO
PLATE AND BEARING BOX

R SEAL

1) Loosen and remove 8
each 10-32 bolts.

2) Pry off seal plate with
screw driver.

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

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.

Lift up on the bearing box
to remove from motor.

DISASSEMBLY OF WHEEL MOTOR
BEARING BOX

1) Loosen clamp screw in
lock nut.

2) Unscrew lock nut and
remove.

1) Press shaft out of
bearing box.

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

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

DISASSEMBLY OF FRONT DISASSEMBLY OF ROTOR/STATOR
HOUSING AND SHAFT CARTRIDGE

Lift up rotor/stator cartridge

n 1) Mark one side of the P e
motor for proper assembly, -y _'-"3 and remove from the rear
paying careful attention housing.
that the cartridge will not
be installed upside down.
2) Secure the motor prior
to loosening the 5/8-11
bolts. -
]
A
.‘_ [}
m 1) Remove front housing
2) Note: Two 5/16" ball —
checks and one main body - -
o-ring may be dislodged i B
and fall free. L -
%‘F

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 1) Remove o-ring and
springs with a small
screwdriver.

2) Remove dowels pins.

press shaft and ball bearing
out of front housing.

¥

1) Replace plate on
rotor/stator cartridge.

2) Turn rotor/stator
cartridge over.

3) Repeat steps 14 & 15.

1) Remove snap ring from
shaft.

2) Press shaft out of
bearing.

DRILLING &
MCCOY | Sirierions TECHNICAL MANUAL 7.9
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HybprauLic MoTor INFORMATION

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

INSPECTION AND REPLACEMENT
OF PARTS

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.

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.

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.

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

7.10
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W9625 9-3” Tone & FARR® Backup

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

ASSEMBLY OF ROTOR/STATOR
CARTRIDGE

1) Reverse the procedures

|n 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 HOUSIN

@

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.

ASSEMBLY OF WHEEL MOTOR
FRONT HOUSING

1) Reverse the procedures in
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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LW9625 9-/5” Tone & FARR® Bac

HybprauLic MoTor INFORMATION

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.

4) Make sure alignment
marks are lined up.

E

-

&

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

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.

SPOOL ASSEMBLY FOR THE
TWO SPEED MOTOR

B
i_‘—-.
[, ¥ A

NOTE: Spool should be
oriented as shown for two
speed motors with model
codes 62, 63, 68, & 69.

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

\WHEEL MOTOR SHAFT AND BEARING ASSEMBLY PROCEDURE

Clean ALL assembly parts w/ lacquer thinner.
Dip clampnut and clamping bolt separately in lacquer thinner.

[ (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.

10)0 Allow a minimum of 24 hrs. to dry.

FACE O FACE
A g

3)

4)

5)

6)0 Coat inner race of small cone with #609 (green) Loctite and press small cone onto shaft.
7)

8)

0

CUTAWAY

Note:

The slit in the clampnut
allows for loose
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.

CLAMPING BOLT

Figure 1

I 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.
I 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.
9)0 Tighten clamping bolt on clampnut to 70 inch pounds and recheck rolling torque. Apply inspectors lacquer to head of the bolt.

N
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HybprauLic MoTor INFORMATION

LW9625 9-*/s” Tone & FARR® Backup

Information:

Bolt Torque -
Main Bolts (5/8-11)
Seal Plate (3/8-16)
(Wheel Motor only): 45 ft. Ibs.
Grease used for bolt threads
and o-ring retention:
Pennzoil 707L RED
Shaft seal assembly lube:
Mobilgrease special
with Moly

: 190 ft. Ibs.

-
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Seal Kits:
Standard 15 series seal kit
#0150940
Standard 15 two speed seal kit
#0150940
Standard 15 wheel motor seal kit
#0150936
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= =
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—
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331 Breesport San Antonio, Texas 78216
210-341-6333 Fax: 210-341-1231 e-mail: sales@rineer.com
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LW9625 9-/5” Tone & FARR® Backup HyorauLic MoTor INFORMATION
Inlets (2500 psi)

—

End Inlet U o
Code End Pori_|_Top Part § DiJ'
pvaasAdat | vt | e ]
DVATSABSD | SAE18 | SAETH |
OVASSADED | sAE20 | SAE.E | T

POFTED M Mot Froa mdasin ity
DWASS-ADDG | MO OWISING i
HOTE. Inbiils &iw rmchend o a moin AW o LY uaagaly AN, W
phig and e funahmd with plasic cimres (- o i DGR ik i EN
Gow Secion G, Page X2 lor inkel parf plugs

Adjustable Relief Valve Cartridges

For Inleis and Mid-section Inlets
Description
DyvaIs-AF. 1 Man Ry pressune mrge S00-E000 pe  Facary Sl @ 1500 g @ 50 gom
DAASE-MEFNSE  Waln A perosaune range 20002800 pik Fationy s @2500 pa & 50 gam
DVEISPWE  Mam rsled valee phig

DAS8

By ot Clonibla- Acing Sacka
::J{ iy, J-Prsalon fi;j (R IR
. ~|a E:ﬂﬂm w - »
L = '
L]
r'-_

T

i

T

== MAB

e Doubile- Actig Seceon b
4wy, 3-Posticn, Flos] |6 N
oo Spaod

e
Vv P
= SA8
1 P ; al rg Sectian
= 3oy, 2-Posion, Fold & MNaumd L]
:h Ermm =?
e
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7.14 SECTION CONTENTS TEcHNICAL MANUAL MCCOY ‘ COMPLETIONS

MOVING GLOBAL ENERGY FORWARD



HybrauLic VALVE INFORMATION

LW9625 9-*/s” Tone & FARR® Backup

2 FRiLT
Qutlets
Tank Return Type
Code Ered Part Tep Porl |

DVASS-TRSS | 1 18" NPT 1 147 NPT Ve Lwin

DVAIS-TREE BAE-2M SAE-MD

DVAZE- TR HON-PORTED HOLSMNG

P Paraliel
F'M

NOTE® So0 Socnon G, Page 42 for Fon Plugs

Brief Circuit Descriptions

Sories Clrcull
Avmaable uy DV A0 sarsona anly.

1 ST Lol opchl T e sl
Wreran & mil ns aolainia cosnten 3
AR hyciauss won hnSons, & dis
P TR i A T

A i e e orsgi. e 3l o
Pl M ppen Sordet wier all spocia
A e TP e i et Dl
1 o o iy s, saeclcene oD ey
lond Siresily oo S soen erist pas-
g | Fr i 0 SO FEEsraing,
P Tkt rusas R e Pl i olomas |
I W mdil Pl fow bom @ Byl
e 5 e B el B e ol b
LT W BT T ] S

Dimrisinkdm semmors. can b aedies
DuERH pr ardem wnd sl Apamin
wniinn wah i s Secia

B i cirowls, openreg CrSEGLTE iB
aammiaTve. Theavelag T miem ol &a
EoREiEs D s o Tl s idik
o Cincis o raie dalsdl Vil aditing.

Parallel Cireuils

Pl S1ipi sin S o GIUTmOn o
rade ruseTeed Pealaiies miew
iy Bgrelion aan bo coomled aevlia
ranrusly ared w1 meddamn | we wr moe
hawsiirg 4'f Wity opetoion ol Fa wes
B, M o WY e lephaesd] bnasd ol
BT e ®y b e Bl il taan
s nalh i e el Hogwaryes, IR
SRMUEI CAR ONN0E IR e D
b By malissg P ool

Micramen| of iha Soced e ey of i G4
e Tew ol g6 hine e ppan caning s
BAQE AN pARERLITES N D@l Dase
s {7 Pl il s e s
CABCTEE, b Y w ik s, e reciod i
P o Fa [ons Sk

Tandem Circulls
il avadabie in = peogrmm)

Tamadem corguals oo sormm]emes cmlesd
priceny v ghardard Do by SoEr
miinalEtiineg Tassieif peflinng lemi
Iom il Cpen CENART DAERSGH BiE REfes
i | T el o e deocied )
e el e SR RVET e -
et W T T

9y L e o o oo oo by m oevars
i3 e maned), a0eEng e Terelen
A e e ) m s EraAny
S LB TR PRI ST e T el oy

Typical Work Section Schematics

T o ] | reommppe——n S g 355 AT iR ol
i 1 i H
| g% || = : |
B4 i|pg | :
] ;J n —_— [ wPorB Tmlht-r]
4‘—1=-n-ruj H i'-l--l ~Pen A | i|_‘_J
4 i L Erh E i
AU -V ~
| | [
| 4 ; :
T M 1. Pef ICSpE W L T |
Standsd DA Cylinger DA Cyinder 0.4, Motor EA Cylinger LA Cylinger  Stssanra
Irn| Geries Faralial Paraian Farallai Tandem Tairva, Fafairr
Ouvwt
MCCOY | i
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LW9625 9-/5” Tone & FARR® Backup

HybrauLic VALVE INFORMATION

VA™MNG™ Valve Service Instructions

INTRODUCTION

[ hies rranizil bas been prepaned o assis yoo e
proper maimtenance of the VANV AT angd
V02D TV GED™ direciional coniml
valves. Belore any work s done, We suggest that
vou read the assembly and disassembly
mstructions completely

Thie Teest ruile o good muinienance w cleanliness,
winch inclides a olean eovironment. MARE
SURE %OU DISASSEMBLE AND ASSEMBLE
YOUR IIYDRAULIC EQUIMMENT IS A
CLEAM AREA, Dirt isthe naturnl énemy of any
hviraulie sysiem.

GENERAL INFORMATION

The VA and VU model valves ane updated
versians of our proven AZ0T™ and A5 ynile
The VG models are cast from compacted graphie,
a high smength iron alloyv. which allows the valve
i g bl o 3500 e, WA miodels ane cast Thom
iy brom and are rateald A 23080 pei These opet-
cenier, Ui ectiual-vontmol valves are available
parallel, tandem, and series Clrcuiry. As newdind,
the sectional, stack-type construchion provides
Mesability for the sddivan ol subttaction ol work
sactions to an cxisfing valve bank. This design
abso purmiits the eombmation of parmilicl; landem.
and seres crcairy ina singhe bunk. T he intermal
cormi of sach valve secton determimes s
crreniiry and the sumber of goskey seals reguired,

All sectmns with optionsl leahures, sueh as port
rehiel valves, evosyaver reliel valves, and snti-
cavilathon checks ane dimenswonally larger when
medsured from the top of the por 10 the bottom of
the housing, Theseane neformed o as = hi-boy™
secnons, Those without Work-pon options can wse
the low-profile castines, which e called “lp-
by sectinons,

REPLACEMENT PARTS

The thsications amd msimuchons wines
manual apply only 1o the Y AVG senes
nssEminlies, subassemblies, and components,
All vitlve compangnts, éxcept for spools and
housings, arg avzjlable as rephicement pans e
subussemblies. Spuols are hone-fitsd w their
ik v idual] housinges, so damage o eibiet ol
these Conmipinetils meins the colife seciion
sl be replced

We recommend thal You use onby penuine
VANG senies replacerment partz in your
sepvice program. Maoubaciueed 1o ihe same
exacting tolerances and quality contmls ag the
origmal equipmment, gemune VAVG
replacement pans may help prevent
prematims, componsnt fahire and cosily
downnme, Servce parts and assemblies ane
nvallable through vour amzmal eoqumment
dealer or uny authonzed diser b,

MAINTENANCE

Valves are often used in hazardous
environmenis. [nspeet them [requenily Fae
damage due 1o [mproper use, Somision wur
aprmal wear, 1Mneeded, repairs should be
rmade mmediaely,

Always refer to the machine manual for the
pruper procedore in remove the valve from
the machine,

Remove ihe vahve haok from the coqnopment,
disconnecting all hoses. Amings, control
fandles and |inkage conneciors fhut right be
anached 10 the valve, Plug all pons and
{ivorowghly clean the exterior of the vaive
bank. then the pon pligs ean be removed.
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HybprauLic VALVE INFORMATION

LW9625 9-*/s” Tone & FARR® Backup

Exploded View of Work Section .

o e

Figurel

“Lo-Boy™
Work Section

Parts List For Work Section

btiteri Dasarptian Ofy. VAVG PartNa.  VAVGIS Part Na. WER) Part Mo,
Parallel Seclion Seais™ See Figure
i Snuarm Seals 3 304-2881-206 BO0-2BE1-200 397081 423
e Srpiare Seal 1 A04-2881-200 %31 2RR1-403 3942881 ETD
Barios Seclion Soals
L] Soam Spdls 2 Aav a2 06 0428800000000 e i
5 Seyanis Szl i 3502880 BIT 302884 T8
Parallel and Sarkax Section Component Parts, Seo Flgure 4
1 Bacx Cap Soavwes . AR 453000 357 1433005 {4 381400 DEE
Ah Lusek wamdiurs A R, % 23T R0
- Bacs Cup i S -G 00 1O e 2 HROOHD WD 3 1585 (i
a Fastmingr Plalos i 3BT 2130 e Y ARGS 300 283 AT
T Gk up Rings 2 SE1-20R1-37H e oy I 381 2651, 285
a Spool Soals 2 b1 - 1888044 399-288T-He 3077881 - S
q Romner Plole Soews & 361-1435-ha Sy -1433 0hE (4 S61-140E-0NG
0 Chorck Viblve Coap i a1 -0hs ) -Oas S04 -06E1-044 8- 05550

O Moive Cap (F.LH) i N -22R1-015 R06-2280-015 s PR

" D Ang St * [ o1 3B81-2D4 F91-2081-204 - 28R1-248
13 CHBCK Sging 1 o] -AER1-T1A E31-3881-H3 X1 -3560-F7E
13 Chisck Vowe Paopel = 1 o [ T T 13101065 I97-2AR3-099

“Pikilliel Eaadng Frce inchidos nials arel mickialéls

“hicd required In Fioat-n-neuie' Sactinns

MCCQY |
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HybrauLic VALVE INFORMATION

LW9625 9-/5” Tone & FARR® Backup

Spring Centered and Detent Spool Operators. See Figure 2

14, Stripper Bolt 1 381-1432-022  391-1432-021 381-1402-452
15.Cantering Spring 1 391-3581-B08 391-3581-633  309-3581-330
16.5pring Guides 2 3911642045 3019642013 391-1642-169
17 Detsnt Sisave 1 304-3283-015  394-3283-008 391-3384-310
18.Detent Baks 2 391-0262-010 3910282008  391-0282-0N
19, Datanl Spring i 399-3561-130  389-3581-015  391-3561-316
20.Detent Poppat Rataines | 391-25683-008  301-2583-006  397-3364-311
21.Detant Spaces 1 e P 191-3782-208

MCCOY | Cvrierions
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HybrauLic VALVE INFORMATION LW9625 9-*/s” Tone & FARR® Backup

4 Valve Disassembly Instructions

Reference explonded view and parts list on
paige 2 and 3 for work section detuil.

Step 1- Valve Bank

Thes e k6t mmasd ceftical o e deasimbly
preedure, |5 shook! be Followal closely io semirs
the vilvie kank 1s properfy repssermbled affer repmes
have bewn niade

Widh a wsilerpnoal, quvcic-devim g o ke, el esch
canieng wilh a seqeenninl namber. S by sk the
inllgt cagting with the =1 and finiy by marking (e Guiles
Wi the inahbest e

Peexi mark (e porl Boos cloesit L6 the feck cap onéadh
warek sectlon wiih & TH (o Baok cap emt

[hen. mnrk the por boea closess Ta the sl cbevin
cack worl secion wall g “C i ¢ kevas emdl.

Finally, if relvel vallvdi sre rermoved from fie valve bhand,
1|'|:3 rost B manked with Mie n:m:i[l'-drn.g e imteeT el
the comting and puiet oession (0 o O) Trien whach diey
wwiere removed, Indes md mibd-mles rediel valves ans
markedd wikh 4 nl:l.in' rmbeT oy

Step 2 -Tie Bolts

[Eemcwe the fwur e halee thal hold Bie hank sagerhe
mnd Separts (e S,

SOTE: WA valve tie Daibts s indis (Bse wiilel
caiting, Vi valve tie lindm pass thrsogh the entire
hanl, requiripy waskers and ey muts bo be (Eaened
Al both enaly of Ihe Boli

Step 1 - Saction Saals

Iz e, mddledRle] i €8ch pi.'l'ill':l PO, Sy |0 Ak
[orw, secinm weale, {FIs. 1 leeme 1 & 2o Lhe
divwngaresin, muliog e Seoes ool s e aed e
WOANLES spdid Mo muid ealels hoye thres seehon sl
on bt Ennaream mating fEce Mg L, hons | £300
Thesemeinm wealy sbould e reitiaves aisd illscnkel

REMINDER: ALL WORK MUS1 BE
PERFORMED IN A CLEAN AREA,

DRILLING &
MCCOY | Sirierions TECHNICAL MANUAL 7.19
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LW9625 9-/5” Tone & FARR® BAck HyprauLic VALVE INFORMATION

Valve Disassembly Instructions A

Step 4 - Valve Back Cap

I.':anl 1 lange, hillip= et seveqadaver, emove the
P, cap sorewes (g, 1. gom 4y widob Fohen the ek
i o e work degtlon, Lighily o 1he end of the
srpiey oy er hand e odth a Remrmer (0 ik d0kes e,
Remave the Back capi Bl | mem 5

Step 5 - Control Spool and Seals

orEp he epring end of e spais] w0 odgan, lise- (e
whirth and Pl the apoal S Gl the housting ey b
raisEng mndion Genevally, (5e rear, resaimer phase (g
I, whieiin 6 Docheoaipy fuingd (Fig. |, meimi 7)ol spaingl seal
iFiy, |, e Bb uill o ot gl e poal

CAUTION: For detented spoal models, ba
caretul niot 1o removs ths debent poppet &ismes
{Fig. 2. itlam 17} unleas Tt is o be serviced.

Lalng & large, Phllipe-head sopessdmver, remmirg le
pvers, remnmer-plae serewn [Fig: L lem ¥ Trom the spoal
i e o hee Wk section. Lighaly rap the emd of the
wsorewilrver hanidle wiih a haaromer 1o tnsk 1he
silhesve, Bemove the iwa. mosines plases | P, 1, inam
A e hacksup ring (Fig. L, leim 7 snd ke apioal weal
eFie. 1, biwinap Tag o ek wils the oppropoais, Surk
vecrion el Nigieon nambes, (See 3tep | ) Spow) salls
(Fig. 0, e B sl backe-age mos (Fig 1 s Trdiould
et il ke cd

Step G - Transition Check

The vamsision check i liscasad in be lusnam cenaer ol
e i s i limmmng 1 dre fUlly clamp e ok
mgfart 191 A Wi el o ok L0 iml € o (e
mashiced vidace Xewicve i check - alve L) IE'IE |
i 18y snd vs Ceriog wesd (Fig 0 _irem 1) Deseard
W wrsl  Bamarve the check aprmg (g | Elem 12X henid
[%er hiock=valvie poppet [Flg 1. e W)

MOTE: Dinly exBader wark secliony {porms Bocked

Iri meivirall have & irdinsdin chedk. Modar seciions
v nnily & eap plue.
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HybrauLic VALVE INFORMATION LW9625 9-*/s” Tone & FARR® Backup

& Valve Disassembly Instructions

Spool Disassembly
Bpring Cantered Spool

The dpming eepmtly shoodE nes be rermdved fem ike
spiw| ey dhese pans need 1o be reploced. Cnice phe
o] w Trec-al the wWork ssenon baliang, W mud be
Gkl carafally roaninl domage. Mace the ool
vy vy s wn - jawed viss ol on e T
apuiiet | vz, aied peimives e sty sl | Fae 1) desy
143 verils @ et

Lajhniv 1op 1he aripper balt wal 2 hammer mil s pench
i bk banle The nidiiesds e ikl s agplicalion ¢ hoat
miay b requared mi fige the anpper bl ane: as

anaerebat thnesd sdbesive wes seed duning Iy svssmbly.

CAUTMIN: T much heal may dislort e
dponl,

As e stmpper-naolt thrends dissmgige ibe spang {Fig
2, e %1 andd spemy givdes (Tug 2, alem 161 wall

releam: abrapily, Trom the spioal

Detent Spool

Thesl=ten assemnbly sinmild nai b emayvesd o e
sl s thise pans noed w e replazed Weap e
detes wlepve (Fig 2, siee §7) walb a cleas, bntsimes
whethe Girfp the elab-omvered sleeve sand pull Thomily, As
the dléeve maves mackwands, the deiew halle(Fig. 2,
e (4 and the derent spmog (Fig X e 109 will
rolcase abnaptly . The clith shoild capsure these par
and prevent Hwin |

Mexrclamp abe 1-Flm.-| o gl viae W ey S
th doieny poppit eainer (Fip L aem J0) Plece an
risderaided har theough (he detont Bal0 hewe 0 serve bs 8
wrenche Lightly mg the detent pafpa ratale ditha
hawames amd o puench 0 hizlp fresk fhe udhodinva.

A amtoun appl kst of hany pesy be reguinemd ayain,
knoe o ungersiie sdhedyve wis Wi uged in e degeny
refaineg ussnlbdy

CAUTION: Too much heal may disiont the spoall

CLEANING, INSPECTION, AND REPAIR

I, Imepact 1 spool bore, mrantimn ohelk sl mnd spoad fom 1 Wah il part thomoughly o ciemng sehent md
b peciinm fur deep scruiches, grges ur sioesdive wieur, [T bl dry befare beginaimy renssenshiy. Pay specal

sy il e somm s e replaise Ui ssemiang. Ml alsenbion 16 the niomber and leitem marked on the parts
sunisce daimsge an die asntmol gponl el check jrippe can bie i Siep | 1 oy macke ane remey el disting cieamlng, o
wwefibly polished iy wipl o vy Tee, oo dlath mork ey,

2, Examine the mschined surfaces of the valve housng For & Clean alhes et Front Wivas of spol, inpper boll

hesiisaing. e serewn diied few van il Lienoet O lwed

niaky and Dums bhat skl suass miiaoe beiween seclums.
L hiakel Kemiover

Lipghiilie sumge (s surlsoes s o a0y inigeh spigs

CAUTION: & shaltowsmilled reliel area extunds across
e O-ring ince of the vaive housing This shouwld nod
ba atonad or grownd off!

DRILLING &
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Valve Assembly Instructions 4
Preparation of Parts CAUTION: Failurs to tollow the
eade i the-vicis urpsE bolr (e 2 e I recommended assembly instructions
::;:t?r:lgﬁd 1;':'.1:::. il Tiews 1!'.:-:;-1:% ,,',,.',{: .:nl can result in poor performance or
bnih eods of e hussmy, with LOCOUN Prmer Grado product malfunction. Product should
T e A ey be thoroughly tested to ensure proper
operalion before the valve is placed
back inlo service.

Spring Center Spool Assembly

Step 1 - Spool Assembly-Spring
Centered

Clainsp due i cllovis poal allibve conird spodd sl sidl
joied vme, Apaly Farker Slpera{i-lighaT i il wpol
seal {5 1, fmn § | ansd slade-it cmbd the cnd of phe
\pu.-l away fnnm e cieva, ke mohe fmsck-up ring
(e 1, femn 70 and retmer plake (g, 1. slers il
[Frrnfiifi thess womd ombe e apedl ae (ke They do nid
mserfers wilth e apend ipamdior mechanbm doomng
aswmbdy. Do e allive e O-ging mo-some i postack
awiilhi the sharp edge of the spoal foshes

Step 2 - Attach Spring Guides and
Spring

Apply 2 - 1 divpa ol Lot 2607 o griva)eil
(iR mimes|vo near the mikbdis of (he [Emale
Mirlde | e gpoo] Askmibbe e apring ewdes (R, 2,
e ) conreriog gprmg (g 2, 6lem 18 § and smippey
bl (Figd, e 4, ) omia thie spe | | Hevarse of Seep 7.
Torgue e sorgpper Bobi vo 075 i ba +oed ipe b

EALUTHRS Care meosl be lnben 1o eresore Ehal ibe
spring refainee is por pinchesl under the shomdder
bolt durimg asembly. This cen reaalt in berrs tha
miary esikse spool bimding, Cheek For bimding by
compresshog ihe spring amd guides or by rotating
thie spring pilde searir the howsing,

EUWHI: fur '“Ililﬂhl‘ﬂi “‘:Ir" | F :‘I Liubiby womil the cengeriog sonmg wikl igh- seperioe

d ; I i premes N prevesl milbg. Se1 the jpool uesembily puilde
b t“” IH' "ﬁﬂl_ﬂ' i . i B 0 i Tor s mdmiemus o | foar, Afier e

Izl Vhe stimpper Sl ke cemnm i v wilisoed | T3
i M ol by sk vy g
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8 Valve Assembly Instructions

Detent Spool Assembly

Step 1 - Spool Assembly-Detent

.-'n.pr]:n PFuiter Super sl 1ne 8 1 the groed aeak 1f g 1
Ve b amet elide o ople he spesil Shde (e baci-op
eing (1. 1 mem T]amd mne. relaaner phas d0g | dem
B ontn the ol Pomibson these eme omis: the spianl
v thir they e it iserfore Silh the spood dpardor
mechomiam denag assembiy. [ ot slkow fhe Q-nag o
coumee i comtac wiih the sharp edge ol the spoal
rvtethes, Apply 2 - 3 drops of L ochite 262™ or un
puivalent, underndne adhesive pEar (he rrsdcile ol the
female dwresds 0 1he spool

CALTIY Fedlass the szl nesive mans (s charer’ s
inbrue iz lmr poper cleanfog and corineg,

Falture in ehean and prepare parts praperly mig
rennhl in awee nibily Fadbare,

Step 2 - Spool Assembly-Detant

Tiirgsl e e hall petsiioer ( Fig. 2. s 2 o e
sipoad e, Tonipas llie detem bl etaimer o | TR i s
et . Brss This i bee socomplubed by minga
erimih-liam wiekel o ile Pals nf the efeva, anal |.|u|..g
Uhie agend by imsertngy o poumd, sl vosl o screwinn e
Pl T Bt i e Pl redopsey

Step 3 - Detenl Balls and Spring

Begal, ha:hll! cim Bhe el hala ol Gp 2 aem I desesn
sprie (F g L dvem 09 and entire meude dumeter of fhe
dasenp abeeve (F4 2 ey |75 vty i ghe Semgemstien
JAETE

[z 1oe deten| sprmy snio Lhe throudh liale b the
denan ball ivaicer. Fluce ibe sveel alls =0 ife s aff
U gpavnl. LOnopress e balls sl spiung. Dhen sl i
U dbriem sl (heoie The dgiemi abaivs | riod
wyrrneinic ) one snid ul ik sleeve Tas a l=adm
diamia DNas chainler misl laere ilic -|u_'\-|lt Sl Wl
masewibled 1 Move the detoot sleet e tn e neotnal b
e pooidinn b pleven? e sidiesemd iy [bom
sepumatmg digen e ussoguent dieps
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Valve Assembly Instructions ?

Step 1 - Spool Subassembly

Apply 1= 5 ibmpe od | gt RN o egimalent inoibs
Nl srew haled im beltl ands ol (be masang

.tpmh'l light coeadtimig: of slaam hvilroiilie &0l v ina value
spoel, Cargfulliy s the spoal ssaembls o the
heeing. e caminiom 16 sy Cmiang s Be el
noe ra pinch, rall or damage (he senls - Wake sure thas
Al s puiels| i Nowniang dve (@ (e Proper ol et {see
B |, pags & divassamilyi

Slep 2 - Spool Seal and Back up

Agpply Putier Super-CheLake™ i e spaud sl (Pl |,
wem & b o slsde o coto e wponl. Alsde on die ok sop
vtz b 1 alsvm T3 Fomle bssli feriim e llie coumijer-
beore uste] thes liotiom ow.

Agaemiie e fuen fomd, refaney plags (Vie 1. diem i)
iy thee bwo sk Rillser sorsws (Fig | nem )
{heeck reanimear phwes for proper abigmiment. Dighier inos
sl tergas of B4 n R <=2 i e

Step 3 - Back cap

Instnll ke back zag using gie rwo. kong. Tlkser serows
(Fig L, nemd) Tighten i 2 firal ropgue of 3 s lss
=7 i |

Camtimn: Fyeessive targme will ilamsge (ha
bk tap caral
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LW9625 9-*/s” Tone & FARR® Backup

L Valve Assembly Instructions

Elop 4 - Install Transition Check

et mwnains-cheok compaencs fivr clesinbinese
Vsl catck mﬁr“- IE LT | 3 inap P trasaid fem
cheok congy Almn the check sprng d Iy 1, stem £
nipuie e (e poppei, o carelully pleos (e icdh cap
Pz |, dem ) | boyey Bie pusppel ant sping.  Tuming by
harall, saipe e wversl theeade. Tiglivei i g Ginal birgus
ol T8 i The, =reliy e

Step 5- Relief Valves

Rlemurm Al reliel valvess (o e proper posiLions dis
e e THIL B

Inatadl new. secTpnsenls Pleee wootinn sk (Fig, 1
itemmis 0 & oo ikemmia | & ) in Ve prapacr Froones
Mabke cormin waka AL (1) MhEr BiTees aliming
exneTElily.

Step 6 - Install Tie Bolts

Elide the (= 56l Ihl.'l'l.l.:.!'"‘..f hist cagimp, 11 cap ki
arp e, pliaes 3 winllier an the cap wea fFiaria
wstmlbiting Vlase 158 valve sectinis ol the IE Bask in
thein pidner smjuence [sed Shep |, page ) 1wy by
bl evg e sovevil Ibsode i (b oatlat B 18 & Y10
weates nweeanbly, aecpilds gul and woaslva e enher gl
al’ thie srinl el falbing dleove iosmuctivs. Targug i e
Pt L i B EnissaSaTHdr paliem,

Tie Balt Torque Values

VAZ( - 29 R Ibs. (348 In. Ibs.)
VEZ0 - 42 FL ibs. (504 in. ibe.)
VA3S - 34 . Ibs. (408 in. Iba.)
V335 = 75 it s, (900 in. fbs)
VGED - 150 L. Ibs. (1800 In. fbe.)

MCCOY | Cvrierions
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Troubleshooting
TROUBLE PROBABLE CAUSE REMEDY
Pinched. Blown o missing Replace section seal
sisclion senl —
il leaks between sections Smud fastencrs not correctly Reploce section seals mnd re-torgue
Iowgued

hboimtre plate not levied

L eksen amastininng balis wind
shim a3 required

C bt burms an sedl

Clean sedl groove, replace seelion
seal

0 Feaks af enther end
al spoal

Over-pressurired tank corg

Caorrect high, back-pressure
conpdifon

Worn or damaged spenl szals

Replace seals and seal reiamers

Spring - centered spooks
do nol retiEm WG el

Droken canlenng spring Feplace cenbonng spring
Misalignment of operating Clieck linkage Tog
linkage mechenical bimding
Forergn partigles in sysiem Clean valve and svstem

Ecuued Wil awae Bl

Cylinder lmiking or wWaem

Chieck cylinder - repair

Puwrr relied valve wiol lidiling

Reviivie wnd chean oy replace

Spool or housme sevmed or
won excessively

Replace seciion

Toor mrogion, o, or
gnatis sysien

Cperiim

Load drops wher sl Dirt or foreign pariicles Disdstemble, clean
moved [ram heutfal Indped hetween check-valve & reassemble
poppetl aingd seal
Scured oF shickmg check- Heploce poppe
valve poppet
Wom pump Check flow & pressurs
Detective oy linder o mador K parr or replace

Lo -reservo T ool loval

Al mal o sphec Tciions

Clogged sucton strainer Clean or replisge

Suction line restneied Cheek lmes

Reliel valve not properly set Check pressure scttimg -
Rehel valve poppet or Rephice rehel s
seat scored & sticking epen valve

Yalve spool moe shilled Check spasol lindags

i fulll smoke mravel
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Pilot-to-open, spring biased closed, unbalanced
poppet logic element

Functional Group:

Capacity:
60 gpm (240 L/ min.)

Products : Cartridges : Corrosion Resistant : Logic Element : Unbalanced Poppet, Model:
Pilot-to-open, Switching Element, Spring biased closed, External Pilot Port 3 LKHC
pilot source
- AN
Product Description
These unbalanced poppet, logic valves are 2-way switching elements that are -,
spring-biased closed. Pressure at either work port 1 or 2 will further bias the IN‘-.;“ & ¥
valve to the closed position while pressure at port 3 will tend to open it. The *::I; Al -+-=3@
force generated at port 3 must be greater than the sum of the forces acting at -r
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. @
lep— LOCATIMNG SHOULDER
o - 181 (46,0)  puleg— 181 (45,0) gl
4 COMTROL SHOWYM) INSTALLED
T-17A CAATY
% | —
- Em / i PORT
=== | . -—
11— —
]
HEX DIMEMEIOM T l T
ACROSS FLATS: 1 174 (31,8) @ @
PILOT FORT in. {rmrm}
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.

oY | TecHNICAL MANUAL 7.27
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e These valves have positive seals °
between port 3 and port 2.

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.

Stainless steel cartridge options P or W
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.

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 25cc
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

Fuill Qe Py i i Dirop

Full oG pmizn Provssame: Diigs

Fa
! .""I = |5 .-"'r
m "3 g ¥,
= = HD .-""r
; 5 _,ﬂ/ o "
'.J,.-f‘r 0
1] | _.=--"'"_f
1] = 135 i e ] B i au Rl
=1 fmim, g = GPM
Option Selection
LKHC-X D N
| ]
I | |
Preferred Options
External
. Material/Seal
Control Cracking Pressure Material
Standard Options
X Not Adjustable N Buna-N
V Viton

7.28
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Pil r lan iston relief valv Capacity:
ot operated, balanced piston relief valve 25 gpm (95 L/ miny
Functional Group: Model:
Products : Cartridges : Relief : 2 Port : Pilot Operated, Balanced Piston RPEC-FAN
Product Description
Pilot-operated, balanced-piston relief cartridges are normally closed pressure
regulating valves. When the pressure at the inlet (port 1) reaches the valve setting,
the valve starts to open to tank (port 2), throttling flow to regulate the pressure. r—
These valves are accurate, have low pressure rise vs. flow, they are smooth and |
quiet, and are moderately fast. | ’
-
2 -
1
|
Download

Ié } %EE ':{%H —=n— [ocating Shoulder

K - 2.25 (58) 1.56 (39,7)

(L Control shown) Installed
T-10A Cavity

=
CiL = — (D
= Inlet
Hex Dimension
across flats: 718 (22,2) @
Outiet in. (mm)

Technical Features

® Will accept maximum pressure at port 2; suitable  ® Main stage orifice is protected by a 150 micron

for use in cross port relief circuits. If used in cross
port relief circuits, consider spool leakage.

Not suitable for use in load holding applications
due to spool leakage.

All 2-port relief cartridges (except pilot reliefs) are
physically and functionally interchangeable (same
flow path, same cavity for a given frame size).

Incorporates the Sun floating style construction to
minimize the possibility of internal parts binding
due to excessive installation torque and/or
cavity/cartridge machining variations.

stainless steel screen.

Back pressure on the tank port (port 2) is directly
additive to the valve setting at a 1:1 ratio.

Stainless steel cartridge options P or W 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.

Technical Data
U.S. Units
0.27 lb.

TechHNicAL MANUAL Section CONTENTS 7.2 9

Metric Units
0.12 kg.

Model Weight

COY |
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Cavity T-10A

Capacity 25 gpm 95 L/min.
Adjustment - Number of Clockwise Turns to Increase Setting 5

Factory Pressure Settings Established at 4 gpm 15 L/min.
Maximum Operating Pressure 5000 psi 350 bar

Maximum Valve Leakage at 110 SUS (24 cSt)

2 in®/min.@1000 psi 30 cc/min.@70 bar

Response Time - Typical 10 ms

Series (from Cavity) Series 1

Valve Hex Size 7/8 in. 22,2 mm
Valve Installation Torque 30 - 35 Ibf ft 45 - 50 Nm
Adjustment Screw Hex Socket Size 5/32 in. 4 mm
Adjustment Nut Hex Size 9/16 in. 15 mm
Adjustment Nut Torque 108 Ibf in. 12 Nm

Seal Kits Buna: 990-010-007
Seal Kits Viton: 990-010-006
Minimum Setling Minimum Seiling
10 =0 7
/ g
a 7/ /
- _caw—] - 100 —eaw 7/
fal - 1 P —
LI ":—-""#‘-;'d;—;:::j 1l ..--:J' Ba&M +—t
& .-_-—.‘_,...r. & s5g .-F_"_.-_'
2
0 20 40 80 a0 0 4 0 12 18 2
Q =L'min. Flow = GPM
Typical Pressure Rise Typical P ress ure Rise
. ¥p coon yp
300 —————tr ) ]
4000
™ 230 —
B oopp———1T " | 8 000
TR nen—— I 1
a A 2000
100
- I 1000
=__,_|—-"‘
0 &0 100 150 200 0 10 an an 40 50
Q =L'min. Flow = GP'M

7.30

Section CONTENTS

TecHNicAL MaNuAL

COY |

MOVING GLOBAL ENERGY FORWARD




HybrauLic VALVE INFORMATION LW9625 9-*/s” Tone & FARR® Backup

RPEC-FAN
Control Adjustment Range External Mat?"al/ Seal
Material
Preferred Options
L Standard Screw Adjustment A 100 - 3000 psi (7 - 210 bar), N Buna-N
1000 psi (70 bar) Standard
Setting
W 150 - 4500 psi (10,5 - 315
bar), 1000 psi (70 bar)
Standard Setting
Standard Options
C* Tamper Resistant - Factory B 50 - 1500 psi (3,5 - 105 bar), P Stainless/Buna-N
Set 1S(e)'?t(i)ngS| (70 bar) Standard vV Viton
F Hex Head Screw with . .
Locknut C 150 - 6000 psi (10,5 - 420 W Stainless/Viton
K Handknob bar), 1000 psi (70 bar)

Standard Setting

N 60 - 800 psi (4 - 55 bar), 400
psi (30 bar) Standard Setting

Q 60 - 400 psi (4 - 25 bar), 200
psi (14 bar) Standard Setting

O Handknob with Panel Mount

If the material/seal is P, the control must be L or C
If the material/seal is W, the control must be L or C

* Special Setting required, specify at time of order
Customer specified setting stamped on hex $1.10

Related Models
RPEC8

#® Fxplanation of Sun cartridge control options - US units.
® Explanation of Sun cartridge control options - metric units.
® Two-piece, floating cartridge construction.

Copyright © 2006-2007 Sun Hydraulics Corporation. All rights reserved.
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