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About this Course

You are participating as a student in the U.S. Department of Agriculture (USDA), Forest Service,
National Sawyer Training program. This course, “Developing Thinking Sawyers,” is intended for
employees and volunteers who apply for certification as a sawyer. The use of saws on National
Forest System (NFS) lands is prohibited unless an individual is trained, evaluated by a qualified
sawyer evaluator, and has received a national sawyer certification card.

This module-based training focuses on developing a thinking sawyer and emphasizes risk
management, human factors, and sawyer safety. The evaluation process may be separate from
this training to allow sawyers time to practice their skills under the supervision of an approved
sawyer instructor. Completing the training program does not guarantee certification.

Course Outline

These training materials are intended for Forest Service employees, agency volunteers,
cooperators, and training consultants who use chain saws or crosscut saws on NFS lands. The
materials provide operational information for the safe and efficient use of chain saws or
crosscut saws and companion tools.

For the purposes of this training, the terms saw or saw program refer to both chain saws and
crosscut saws, unless otherwise specified.

0 Module 1: Introduction to Saw Operations

The “Introduction to Saw Operations” module covers National Saw Program policy and
legal requirements, sawyer safety, situational awareness, identification of risk, risk
management, and developing a standardized OHLEC (objective, hazards, leans/binds,
escape path, cut plan) size-up process.

O Module 2: Chain Saws

The “Chain Saw” module contains three sections: “Chain Saw Basics,” “Bucking and
Limbing,” and “Felling.” The section(s) you require will depend on the certification level
you pursue.

O Module 3: Crosscut Saws

The “Crosscut Saw” module contains three sections: “Crosscut Saw Basics,” “Bucking and
Limbing,” and “Felling.” The section(s) you require will depend on the certification level
you pursue.

[0 Module 4: Ax Basics, Maintenance, and Use

The “Ax Basics, Maintenance, and Use” module covers ax basics, maintenance, safety, and
use.
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[0 Module 5: Fireline Operations

The “Fireline Operations” module covers fireline safety, the sawyer/swamper team,
cutting area control, saw team tasks and tactics, and terminology.

0 Module 6: Wedges

The “Wedges” module covers wedge design and the mechanical advantage wedges
provide, various wedge types, proper wedge placement and use, and how to calculate the
amount of lift using tree diameter and height.

0 Module 7: Hung-up Trees

The “Hung-up Trees” module defines the term “hung-up trees” and identifies the hazards
associated with them, discusses avoiding hung-up trees, explains the OHLEC process for
them, and provides techniques for mitigating or removing them.

Purpose of Course

The USDA Forest Service “National Sawyer Training: Developing Thinking Sawyers” course
outlines and describes the operational procedures for the use of saws by Forest Service
employees, volunteers, and cooperators. These operational procedures are considered best
practices that are designed to protect sawyers from accidental injury or death during saw
operations.

All sawyers must be trained, evaluated, and certified through an approved training program
and at a minimum been found to meet the intent of FSM 2358.03—Policy. To engage in sawing
activities, sawyers must acquire and maintain a USDA Forest Service national sawyer
certification card and first aid/cardiopulmonary resuscitation (CPR) certification. This national
sawyer certification card has a 3-year expiration date and can be subject to review at any time
before it expires.

Course Goal

The “Developing Thinking Sawyers” course is designed to provide employees, volunteers, and
cooperators who are basic to intermediate chain saw and crosscut saw users with the technical
knowledge to use these tools safely and effectively.

At the completion of training, a qualified sawyer evaluator will conduct a field evaluation to
determine whether a student demonstrates safe saw handling skills and a basic knowledge of
course content. The field evaluation will identify the level of certification at which each student
is authorized to perform saw work based on the student’s ability to apply learned knowledge
and skill in front of an approved sawyer evaluator.

Sawyer Certification Preparation

Use the checklist in table 1.0.1 to ensure you complete everything you need to successfully
become a certified sawyer.
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Table 1.0.1—Certification checklist

Prior to Certification

Be at least 18 years old to operate a chain saw, 16 years old to operate a crosscut saw.

Receive first aid training and have current certification in cardiopulmonary resuscitation
(CPR).

Complete an approved, nationally recognized sawyer training curriculum (NRSTC) from an
authorized instructor.

Successfully complete a field evaluation.

Possess a national sawyer certification card signed by an authorized certifying official.
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Module 1: Introduction to Saw Operations

)

Welcome to the USDA Forest Service “National Sawyer Training: Developing Thinking Sawyers’
course. This course will begin or continue your journey to becoming a “thinking sawyer.” This
course is designed to provide the technical knowledge and skills that you need to safely use
chain saws and/or crosscut saws and their associated tools.

Introduction

This training course outlines and describes the operational procedures for the use of saws by
Forest Service employees, volunteers, and cooperators. These operational procedures are
considered best practices that are designed to protect sawyers from accidental injury or death
during saw operations.

All sawyers must be trained, evaluated, and certified through an approved training program, in
accordance with FSM 2358. To engage in sawing activities, sawyers must acquire and maintain
a USDA Forest Service national sawyer certification card and first aid/cardiopulmonary
resuscitation (CPR) certification. The national sawyer certification card has a 3-year expiration
date and can be subject to review at any time before it expires.

Prework Topics

The prework packet covers:

e Policy and regulations

e Safety

e Personal protective equipment

e OHLEC: The five-step size-up process

Objectives

When you complete the full module during training, you will be able to:

e Recall the guiding documents associated with the Forest Service National Saw Program
and its policies.

e Recognize the levels of sawyer certification.
e List the two key safety concepts.

e Identify the required personal protective equipment (PPE) and its proper fit for both
nonfire and fire use.

e |dentify and discuss how human factors affect sawyer operations.

¢ Identify and discuss components of the objective, hazards, leans/binds, escape route,
cut plan (OHLEC) size-up process.

e Discuss operational complexity and its relationship to a sawyer’s knowledge and skill.
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Policy and Regulations

As a Forest Service sawyer, you must be aware that there are laws and standards that you must
meet before you operate a chain saw or crosscut saw. Forest Service policy is made up of two
main components—overarching Federal regulation and program policy.

Overarching Federal Regulations

The Occupational Safety and Health Act of 1970 is a United States law (Public Law 91-596) that
enforces workplace standards to ensure that employees are protected from hazards that may
compromise their safety and health.

The USDA Forest Service National Sawyer Training course falls within the regulatory authority of
the Occupational Safety and Health Administration (OSHA), under 29 Code of Federal
Regulations (CFR) 1910.266—Logging Operations.

Program Policy

Forest Service Manual (FSM) 2358 —Saw Program addresses program requirements and applies
to all employees, volunteers, training consultants, and cooperators who use chain saws and/or
crosscut saws on NFS lands. It does not apply to other Federal, State, Tribal or local government
agencies, contractors, or those working under interagency fire management cooperative
agreements. FSM 2358 defines administrative responsibilities for the program as well as sawyer
responsibilities and requirements for safety, training, and proficiency evaluation and
reevaluation.
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Sawyer Certifications

Each qualification requires a specific set of modules. The modules you complete will depend on
your qualification goals. Refer to table 1.0.2 to determine which modules you require.

Required Modules

Table 1.0.2—Courses required for certification

Required | Chain Chain Crosscut | Crosscut | Fireline qualified

module | saw saw saw saw (5-212 equivalent)
bucking felling bucking | felling

1 X X X X X

21 X X X

2.2 X X X

23 X X

3.1 X X

3.2 X X

33 X

4.0 X X

5.0 X

6.0

7.0 X X X X X
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Safety

Safety is a critical concern in chain saw and crosscut saw operations. It should be a part of
every plan you prepare and every action you take (figure 1.0.1). Careful study and practice of
saw operations will improve your abilities and help you to identify your limitations. Sawyers are
obligated to say "no" and to walk away from any situation they determine to be an
unacceptable risk.

Sawyer safety comes down to two key concepts: risk management and proper use and fit of
PPE.

2 \ER,
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Personal Protective Equipment

It is important to understand that PPE has limitations. Though it will help reduce injuries in the
event of a mishap, you should never view PPE as an alternative to employing good safety
practices. The Forest Service requires all sawyers to wear the appropriate PPE outlined in FSM
2358.06—Qualifications (tables 1.0.3 and 1.0.4).

Table 1.0.3—Nonfire personal protective equipment (PPE) requirements (ANSI = American National
Standards Institute, OSHA = Occupational Safety and Health Administration, dB = decibels)

PPE Chain saw operations Crosscut saw operations
Head protection A helmet that meets American ANSI Same as chain saw
Z89.1
Eye protection ANSI 787.1 safety glasses or equivalent: | Same as chain saw

mesh bug-eye type or mesh face shield
(OSHA Note: 910.266(d)(1)(vii)(B)

Hearing protection Hearing protection (85 decibels and None required
above)
Hand protection Chain saw mitts or gloves appropriate Gloves appropriate for
for the weather conditions the weather conditions
Shirt Long sleeves required Long sleeves optional
Pants Loose-fitting without a solid hem or Same as chain saw
with a hem you can tuck into your
boots
Leg protection Chaps or cut-resistant pants that None required

overlap your boots by at least 2 inches

Foot protection/boots | Cut-resistant, laced boots that provide Boots that provide ankle
ankle support and have nonskid soles support and have nonskid
soles
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Table 1.0.4— Fire personal protective equipment (PPE) requirements (NFPA = National Fire Protection
Association, ANSI = American National Standards Institute)

PPE

Head protection

Chain saw operations

A helmet that meets NFPA 1977

Crosscut saw operations

Same as chain saw

Eye protection

ANSI Z87.1 safety glasses or equivalent
(mesh bug-eye type)

Same as chain saw

Hearing protection

Hearing protection required for gasoline-
powered chain saw use

None required

Hand protection

Leather gloves

Same as chain saw

Shirt

Flame-resistant, long-sleeved shirt

Same as chain saw

Pants

Flame-resistant, long pants

Same as chain saw

Leg protection

Chaps that meet the requirements of
Forest Service Specification 6170-4 and
overlap your boots by at least 2 inches

None required

Boots Cut-resistant or leather, laced, 8-inch-high Same as chain saw
boots that provide ankle support and have
nonskid soles
6 Student Guide: Prework
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Ensure Proper Fit

Before performing any work, project, or activity that requires PPE, employees must
demonstrate an understanding of its proper use and how to wear it. Accidents and injuries may
result from misusing or failing to use required PPE. PPE should be clean and in good condition
and should fit each individual sawyer properly (figure 1.0.2). Refer to the instructions included
with the PPE for information about inspecting the equipment, fitting it properly, and cleaning it.

Head, Eye, & Hearing
protection: Secured
according to manufacturer
recommendations

Shirt: Long sleeved;
full coverage

Gloves: Hands and
fingers fill the glove;
no extra material

Pants: Provide
full leg coverage

Leg protection: Chaps
or Saw Pants secured

Footwear: Non-slip soles
and ankle support

Figure 1.0.2—Ensure that personal protective equipment fits properly.
PPE guidelines:

Head protection: All helmets should be designed to provide protection from
impact and penetration hazards from falling objects. Inspect shells for dents,
cracks, signs of penetration, or any other damage that might compromise
protection. Also inspect suspension systems, headbands, sweatbands, and any
accessories daily.

side protection) when they are exposed to eye or face hazards, such as flying
particles.

Hearing protection: To comply with 29 CFR 1910.95—0Occupational Noise
Exposure, employees must wear ear plugs, earmuffs, or both when working with
equipment louder than 85 decibels.

E Eye and face protection: All employees require appropriate protection (including
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Hand protection: Ensure that hand protection is appropriate for the weather
conditions. Fireline work requires leather gloves.

Shirt: Long-sleeved shirts are recommended for all saw operations. Fireline work
requires flame-resistant shirts for both chain saw and crosscut saw operations.

Pants: Pants are required for all sawyer operations. Pants should fit comfortably
but not be too loose. Fire line work requires flame-resistant pants.

Leg protection: You must properly adjust chain saw chaps/pants and wear them
snug to keep them positioned correctly on your legs. Chaps should provide
coverage 2 inches below your boot tops. Proper fit and length maximize
protection.

Boots: Chain saw use requires cut-resistant or leather boots with nonskid soles
and adequate ankle support.
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First Aid Kit

Subsection 29 CFR 1910.266(d)(2)(i)—Logging
Operations mandates a first aid kit in each
employee transport vehicle and at each
worksite where employees are cutting trees
(e.g., felling, bucking, limbing) (figure 1.0.3).
The number of first aid kits and the content
of each kit must reflect the degree of
isolation, the number of employees, and the
hazards reasonably anticipated at the
worksite.

Figure 1.0.3—First aid kit.

At a minimum (for small sites with two to three employees), each kit must contain:

= Gauze pads at least 4 by 4 inches
= Two large gauze pads at least 8 by

10 inches

= A box of adhesive bandages (Band-
Aids)

= One gauze bandage roll at least 2
inches wide

= Two triangular bandages

=  Wound-cleaning agent, such as
sealed, moistened towelettes

=  One blanket

Other recommended items:

e Tourniquet
e (lotting agent
e Trauma dressing

Scissors

Tweezers

Adhesive tape

Latex gloves

Resuscitation equipment, such as a
resuscitation bag, airway, or pocket
mask

Two elastic wraps

Splint

Directions for requesting emergency
assistance
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OHLEC: The Five-Step Size-up

OHLEC is a systematic, five-step, size-up process during which you identify an objective,
consider hazards related to the objective, determine leans or binds relative to the objective,
develop an escape plan, and develop a cut plan. At any point during the process, your analysis
may reveal conditions that cause you to reevaluate or change the objective. When the objective
changes, you restart the process because a new objective may present different hazards and
leans or binds, consequently requiring a different escape plan or cut plan.

OHLEC: Objective

The objective is a statement about the purpose of the operation; it conveys what you intend to
do (figure 1.0.4). When analyzing the objective, determine where you want the cut piece to end

up:

e [f felling, identify the intended lay of the tree.
e If bucking, plan where you want the bucked log or round to land.
e |If limbing, determine the sequence for cutting large branches and directing their fall.

e If brushing, particularly in thick brush, plan how you will remove the brush after you cut
it.

Figure 1.0.4—A large, bucked log.
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OHLEC: Hazards

When implementing the OHLEC process during
saw operations, identified hazards directly
relate to the selected objective (i.e., where you
will place the bucked log or where the tree will
fall [lay] when cut). Although many hazardous
conditions exist in the natural environment
(figure 1.0.5.), this step in the OHLEC size-up
process focuses only on those hazards that
directly relate to achieving the objective of the
cutting operation.

Consider the following when identifying
hazards:

» What is overhead (fire, rotten top,
widow makers, and loose bark)?

=  What is inside the wood you are
cutting (fire, rot and hinge wood
integrity, hollow, bar/saw length
compared to diameter, bees, or
poisonous plants)?

= Are there buildings, equipment, or
other trees you do not want to
damage?

= Are there any hazards associated
with cutting area control?

Figure 1.0.5—Hazards.
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OHLEC: Leans/Binds

You assess leans or binds to
determine the type and sequence
of cuts needed (figure 1.0.6). When
felling, you assess the lean by the
tilt of a tree away from its vertical
position. In bucking, you identify
and assess the binds based on the
orientation of the log. Compression
and tension are the two major
components of a bind. Identifying
the bind will help you determine
your technique and procedure for

bucking: Figure 1.0.6—Determining lean.

e Project the fall based on the
lean.

e Predict binds based on
bearing points and the lay
of the log.

e Determine the reactionary
forces to expect when you
cut the log.

OHLEC: Escape Plan

An escape plan has a minimum of two escape paths (identified as “primary” and “secondary”).
To ensure your safety, you must clear both paths (to a reasonable degree) of obstructions.

Escape paths are predetermined paths where you can escape once you commit the tree to fall
or buck the log.

OHLEC: Cut Plan

The cut plan is the last stage of the OHLEC size-up process and determines the type and
sequence of cuts that will ultimately guide the tree or log segment into the intended lay (figure
1.0.7). The cut plan accounts for the objective, hazards, leans/binds, and escape plan. It is the
final step in the OHLEC size-up process, and it ties the plan together.

If the cut plan requires the use of wedges, you must develop a wedging plan before initiating
the cut.

The wedging plan, if needed, should include:

12 Student Guide: Prework



USDA Forest Service National Sawyer Training:
Developing Thinking Sawyers
Module 1: Introduction to Saw Operations

e Number, kind, and size of wedges needed
e Sequence for setting wedges

Figure 1.0.7—Sawyers following a cut plan.

Summary

In this prework packet, you learned about policies and regulations related to the safe use of
saws and the proper use of PPE. You were also introduced to the OHLEC five-step size-up
process. This introductory information will provide background for you as you begin learning
the material presented in module 1 of the “Developing Thinking Sawyers” course.

Student Guide: Prework
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Module 2.1: Chain Saw Basics, Maintenance, and
Operation

Overview

Module 2.1 covers how chain saws work, their components, how they operate, and the correct
way to fuel and start a chain saw. This prework packet introduces chain saws and chain saw
maintenance. The instructor will explain chain saw operation during class and will provide you
time to practice what you’ve learned.

Prework Topics

= Chain Saw Basics

= Chain Saw Operations

= Chain Saw Maintenance
= Fueling a Chain Saw

= Starting Procedures

= Required Equipment

= Troubleshooting

Objectives
When you complete the full module during training, you will be able to:

= |dentify the parts of a chain saw.

=  Perform a five-point safety check.

= Discuss fueling safety procedures.

= Start a chain saw.

= Describe reactive forces.

= List the guidelines for transporting a chain saw.

Chain Saw Basics

Selecting a Chain Saw

Many different types of power saws are available on the market today, including gas-powered
carbureted, gas-powered computer-tuned, and battery-powered. When selecting the right tool
for the job, you should also consider powerhead size, bar length, your skill level, and the
specific task at hand.

Personal fitness and strength are other considerations; these factors can dramatically affect
your ability to handle, hold, and manipulate a chain saw. Bigger is not always better. Over time,
handling even a 12-pound chain saw can become physically challenging. As fatigue sets in, your
risk of injury greatly increases.
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Chain Saw Components

When you first purchase or receive a chain saw, become familiar with the make and model and
the location of the components (figures 2.1.1 and 2.1.2).

On-off switch and choke

Chainbrake  frenthandle

Throttle interlock

Rear handle

L S R P

uel tank cap

Pull start
grip

Figure 2.1.1—Chain saw components.

=  Bucking/bumper spikes (dogs): Used to help hold the saw steady against wood.
= Chain brake: Stops the chain’s motion.

= Front handle: Used to hold and balance the saw.

= On/off switch: Turns the saw on and off.

= Throttle trigger: Controls the speed of the engine.

= Throttle interlock: Prevents the throttle from engaging unless the interlock is depressed
on the handle.

= Rear handle: Used to hold the saw.

= Fuel tank cap: Provides access to the fuel tank and seals the tank to prevent spillage.
= Pull-start grip: A rubber or plastic handle attached to the starter pull rope.

=  Flywheel cover: Covers the flywheel and holds the recoil starter.

= Qil tank cap: Provides access to the oil tank and seals the tank to prevent spillage.
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Cooling Fins
Air Filter Cover Muffler

Bar Studs

5_' e PO M‘q)
' \_Chain

Guide Bar

Chain Catcher

Figure 2.1.2—Chain saw components, continued.

Air filter cover: Stops dirt, dust, and sawdust from entering the air filter, thereby
protecting the carburetor.

Cooling fins: Provides cooling to the motor cylinder.
Muffler: Reduces exhaust noise.
Bar studs: Hold the bar in place.

Chain catcher: Prevents the chain from contacting the sawyer in the event of a broken
or thrown chain.

Tension adjustment screw: Moves the guide bar to maintain proper tension on the saw
chain.

Clutch drum cover: Covers the sprocket and clutch.

Clutch drum (under the cover): Couples the engine to the chain sprocket when you
accelerate the engine above idle speed.

Not Shown

Chain sprocket: The toothed wheel that drives the saw chain. Sprockets come in
different styles and sizes (e.g., rim sprocket, spur sprocket).

Oiler adjustment screw: Adjusts the amount of oil dispensed to the bar and chain.
Choke: Used for starting a cold saw.

Fuel filter: Prevents dirt and other contaminants from entering the saw’s carburetor.
Spark plug: Ignites fuel in the cylinder.

Decompression valve: Reduces pressure in the cylinder head to enable easier starting.
Directional marks (gunning sights): Used for aiming the undercut and backcut.
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Guide Bars

Guide bars (figure 2.1.3) come in a variety of sizes. You must select the proper-sized bar for the
powerhead and the job. Let’s first become familiar with the types of guide bars.

Types of Guide Bars

Roller tip: The bar tip has a roller sprocket for reduced friction and wear.

Lightweight: These bars have aluminum inserts that reduce some weight. The weight

difference is most noticeable on longer bars (note that the inserts can make these bars
less rigid).

Figure 2.1.3—Guide bar types.

Guide Bar Markings

Not all chains fit every bar. Not all bars fit every chain saw. You should understand and use the
right bar and chain combinations. It is important that the gauge and pitch of the saw chain,
guide bar, and sprocket all match. Figure 2.1.4 provides an example of guide bar markings.
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-
e Ls . -

Number of Drivers

3 Bar Length

Figure 2.1.4—Guide bar markings.

Markings

Guide bar markings include:

Gauge: A measurement of the thickness of the drive link. It corresponds to the groove in
the bar.

* The bar gauge and chain gauge must match. The most common gauges are .050-inch,
.058-inch, and .063-inch.

Pitch: A measurement between rivets.

* To determine pitch, measure the distance between three rivets and divide by 2.
* The most common pitches are .325-inch, 3-inch, and .404-inch.

* The pitch of the drive sprocket must match the pitch of the bar nose sprocket.

Number of drivers: The length of the bar dictates the number of drivers necessary on a
chain.

Bar Length: Indicates the length of the bar.

Owner’s Manual

The chain saw owner’s manual is a critical document that every chain saw operator must be
familiar with. Do not throw it away.

The document contains important information that is unique to each chain saw, such as:

Assembly
Fuel handling
Maintenance intervals
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= Parts and controls

= Safety precautions

= Starting and stopping procedures
= Technical data

Chain Saw Operations

Five-Point Safety Check

Safety is paramount when operating any power tool, but especially when operating a chain
saw. A simple five-point inspection of your chain saw ensures that all parts are in working order
and will help prevent injury during use
(figure 2.1.5).

The five inspection points for the
safety check are:

1. Activate the chain brake to
ensure that it locks and unlocks
the chain properly.

2. Squeeze the trigger to ensure it
is locked. Squeeze the trigger
again while pressing the
interlock to ensure it unlocks.

3. Confirm the chain catch pin is
present.

4. Check that the antivibration

system and fasteners are tight. N

5. Check that the spark arrester Figure 2.1.5—Five-point safety check.
screen is present.

Chain Saw Maintenance

Maintenance

A properly maintained saw improves performance, reduces downtime, requires less effort to
operate, reduces fatigue, and minimizes operator risk.

The goal is not to create chain saw mechanics but to educate you on basic daily saw
maintenance to keep your saw performing safely and as designed.
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There are three major systems on a chain saw that you must maintain:

= Safety system: includes the chain brake, chain catcher, throttle interlock, antivibration
system, and handlebars.

= Powerhead system: includes the air filter, carburetor, fuel tank, fuel filter, spark
arrester, spark plug, fan housing, flywheel fins, cylinder cooling fins, and decompression
valve.

= Bar and chain system: includes the guide bar, oilway, and chain tensioner, adjusting oil
flow, chain components, rim, and drum.

You should do a daily visual inspection of these various components on the saw to reduce
downtime:

= Remove, clean, and replace the air filter.

= Remove the bar and chain.
* Inspect the chain.
* Clean the bar channel groove, oil ports, bar sprocket, and drive sprocket.
* Properly engage and disengage the chain brake.

Maintaining a sharp chain is critically important and will help improve your safety, reduce
physical fatigue, and lessen the wear of the bar and powerhead. Pay attention to the amount of
sawdust you generate; this is a great indicator of a dull chain (sawdust) or a sharp chain
(woodchips).

Transporting Basics
Basic guidelines for transporting a chain saw and fuel include:

= Never transport a chain saw or fuel in the passenger compartment or in an enclosed
vehicle.

= Cover the bar with a sheath during transport to prevent damage to the saw cutter tooth
or other property.

= When you transport a chain saw over your shoulder, you must use a sheath that covers
the bumper spikes (dogs) and muffler. This will greatly decrease the risk of serious
physical harm. A sturdy shoulder pad is also recommended.

=  When transporting by aircraft or watercraft, follow the aircraft personnel or pilot’s
instructions.

=  When transporting by pack stock, follow the packer’s instructions.

Fueling a Chain Saw

Chain saws are two-cycle motors that require a fuel-oil mixture, most often mixed at a 50-to-1
ratio (50 parts gas to 1 part two-cycle oil). Follow the manufacturer’s recommendations, as they
may vary.
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Mixing Fuel
To mix fuel for a chain saw:

1. Add the correct amount of two-cycle engine oil to the fuel container.

2. Add the correct amount of gasoline to the fuel container to obtain the correct fuel-
to-oil ratio.

3. Cap the fuel container and shake the mixture for 20 to 30 seconds to ensure proper
blending.

Notes:

= Use the fuel-oil mixture within 30 days of mixing.

=  Commercially produced, premixed fuel may also be available and has a longer shelf life.
Refer to manufacturer guidance on shelf life.

You should always fuel the chain saw on bare ground and at least 20 feet from any ignition
source. Allow the chain saw to cool before refueling.

Fueling a Chain Saw
To fuel a chain saw:

1. Wipe away accumulated sawdust and dirt from the gas and oil filler caps.
2. After filling, replace the fuel cap and wipe up any spillage.

3. Remove the oil cap and fill with bar oil.

4. Replace the oil cap and wipe up spillage.

5. Move at least 10 feet away from the fill site before you start the chain saw.

While the order you use to refill the fuel and oil tanks on your saw is not critical, make it a habit
of performing the task the same way each time to prevent filling the tank with the wrong fluid.

Fuel Geyser

What is a fuel geyser?

A fuel geyser is the forceful expulsion of liquid and vapor
fuel from the fuel tank caused by the rapid depressurization
of the tank (figure 2.1.6). Heat and agitation cause the
pressure increase. A delayed fuel geyser can occur after
opening the fuel container.

What do | need to know to protect myself?

Fuel geysers can occur anytime fuel, heat, and pressure
combine in fuel transport containers or small, gasoline-
powered engines, such as chain saws, leaf blowers, and
portable pumps. Figure 2.1.6—Fuel geyser warning poster.

Pressure

Fuel geysers have resulted in injury when sprayed fuel and vapor have ignited.
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Along with the fueling procedures listed above, take the following precautions when fuel, heat,
and pressure are present (these steps may prevent significant burns in the event of fuel spray):

»= Always assume fuel tanks and fuel containers are pressurized.

= Always check fuel levels before opening the fuel tank or filler cap; more than half a tank
may geyser.

= Cover the cap with a rag to contain potential fuel geyser spray.

= Be extra vigilant when equipment is running poorly and the fuel level is above half a
tank.

= Do not use fuel older than 1 month.

If the equipment is running poorly or you suspect vapor lock:
= Do not open the fuel cap. Relieving the pressure does not alleviate a vapor lock.
= Check the fuel level through the tank or use the bar oil level to gauge the fuel level.
= |f the fuel level is more than half full, do not open the tank.
= Allow the equipment to thoroughly cool. This could take 45 minutes or more.
= Restart the equipment when it is cool.

It’s your job to protect yourself and others. Know how to handle your equipment to avoid fuel
geysers anytime fuel, heat, and pressure are present.

Starting Procedures

Before you try to start a chain saw for the first time, it is important to understand its basic
components and how they work. It is also important to understand the engineered safety
features of the saw you are handling. Take extra care each time you start a chain saw: in order
to do so, you must release one hand to pull the starter cord, which compromises your grip and
some of the control that two-handed operation normally provides.

Consult your owner's manual for the correct choke and switch settings for your saw.

General Guidelines

Note: Consult your owner’s manual for the correct starting/stopping procedure for the make
and model of your chain saw.

The following factors remain true no matter which of the three methods you use to start a
chain saw:

=  Wear all required PPE.

= Always engage the chain brake before attempting to start a chain saw.
= Never drop start a chain saw.

= Maintain a firm grip.

= Engage the choke when starting a cold saw.
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Pull the starter handle with your right hand and pull out the starter cord slowly until
you feel resistance (as the starter pawls engage), then pull firmly and rapidly until

the engine starts.
Once the saw pops, open the choke.

Give the starter rope short, brisk pulls until the saw starts.

Ways to Support the Chain Saw

The three acceptable methods for supporting a chain saw when starting it are on the ground,
between your legs, or firmly supported by a stump, log, or branch.

On the
1.

2.
3.
4

ground (figure 2.1.7):

Set the chain brake.

Place the saw on firm ground in an open area.
Grip the front handlebar firmly.

Place the toe of your right foot into the rear
handle or place your knee on top of the
powerhead.

Give the starter rope a firm, brisk pull.

Between the legs (figure 2.1.8):

1.
2.
3.

Set the chain brake.
Place your left hand on the front handlebar.

Place the upper portion of the rear handlebar at
the back of your right leg. Move your left leg

over to firmly hold the saw against your right leg.

Give the starter rope a firm, brisk pull with your
right hand.

Figure 2.1.7—Starting a chain saw on
the ground.

Figure 2.1.8—Starting a chain saw
between the legs.

10
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Firmly supported by a stump, log, or branch (figure
2.1.9):

1.
2.

Set the chain brake.

Place the bar of the saw over the available
wood support.

Grip the rear handlebar.
Give the starter rope a firm, brisk pull.

Figure 2.1.9—Starting a chain saw
supported by a log.

Required Equipment

When operating a chain saw, required equipment includes:

A chain saw bar wrench

A chain file

An approved safety container for chain saw fuel and bar oil
Proper wedges for the specific sawing project or activity

A 3- to 5-pound single-bit ax (minimum handle length 20 inches) or a commercially
made pounder

A bar cover that adequately covers the chain and bumper spikes (dogs) when you carry
the chain saw on your shoulder or a cover that is adequate for carrying the chain saw at

your side

Recommended extra equipment:

Spare sprocket

Extra chain

Spare spark plug

Filing guide

Raker file/depth gauge file
E-clip/sprocket retaining clip
Bearings and bearing grease
Extra bar nuts

Various nut drivers

Tuning screwdriver
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= Extra pull cord
= Tachometer
= Bar groove cleaning tool

Ax Selection

An ax is a required tool for chain saw operations. It is invaluable when properly selected and
maintained (figure 2.1.10). Choose a single-bit ax head weighing 3 to 5 pounds and select a
handle based on your height (table 2.1.1).

Selecting an Ax for Chain Saw Operations

Table 2.1.1—Height-to-handle ratio
Person’s  Appropriate

height = handle length

5’5" 27"
57" 29"
5'9” 30"
511" 31"
6’1" 32"
6'8" 36” Figure 2.1.10—Selecting an ax.

Ax Uses in Chain Saw Operations:

= Driving wedges: A properly sized handle is an important consideration (see module 4,
“Ax Basics, Maintenance, and Use” for more information about selecting a proper ax). A
handle that fits the user properly allows for the most force and accuracy when swinging
the ax. Too long a handle can make an accurate swing difficult, while too short a handle
limits the driving force.

= Removing bark: A sharp and properly shaped ax can facilitate bark removal, in some
cases more safely and faster than a chain saw, while also generating less bark dust (see
module 4 for information about sharpening and shaping an ax).

= Removing limbs: You can remove small, brittle limbs with the pole of an ax. Larger limbs
may only take a few blows from an ax used correctly.

* Freeing a pinched bar: Another chain saw may not be available to cut out a stuck saw. A

sharp ax enables a sawyer to chop out the bar. Note: Be sure to remove the chain saw
power head before chopping with the ax.
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Troubleshooting

Refer to table 2.1.2 for information about troubleshooting chain saw issues. Remember to
always consult the owner’s manual—not all makes and models are the same.

Table 2.1.2—Troubleshooting guide

Problem Possible cause Remedy

Saw won’t start Empty fuel tank Without opening it, visually
inspect the fuel tank. If it is
empty, carefully remove the cap
and fill the tank with fuel.

Throttle control in wrong | Inspect the throttle control lever

position to verify it’s in the correct
position.
Spark plug fouled Remove, clean, and regap or

replace the spark plug.

Saw won'’t start and a strong | Flooded condition Depress fully and hold the

fuel smell is present throttle trigger. Pull the starter
cord five to six times to clear
excess fuel. Attempt a normal
start. If the saw still won’t start,
remove the air filter cover and
repeat the process. Note: This
process will not work on saws
with computer-controlled
carburetors (M-tronic, Auto-
tune).

Saw won’t continue running | Water or dirt in fuel Clean or replace the fuel filter
and/or drain the tank if
necessary.

Fuel intake line kinked or | Clean or untwist the fuel line and

partially plugged replace it if necessary.
Dirty air filter Remove and clean the air filter.
Saw bogs down or is Chain is too tight Readjust the chain tension.

underpowered
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Problem

Possible cause

Dirty air filter

Remedy

Remove and clean the air filter.

Dirty fuel filter

Remove and clean the fuel filter.

Chain won’t cut

Chain is on backward

Inspect the chain to ensure it is
installed correctly.

Depth gauges too high

File the depth gauges to the
correct level.

Chain won’t spin

Chain brake is engaged

Disengage the chain brake.

Chain is too tight

Readjust the chain tension.

A sprocket is misaligned,
worn, or the wrong pitch

Inspect the sprocket and adjust
or replace it if necessary.

Chain produces powder
instead of chips/dulls quickly

Incorrectly sharpened
feathered cutting edges

Refile cutters using light strokes
with the correct file and angles.

Depth gauges too high

File depth gauges to the correct
level.

Chain cuts crooked

Bar rails damaged

Remove the chain and inspect
the bar rails. Replace the bar if
necessary.

Most of the cutting teeth
on one side are dulled

Sharpen the chain.

Bar and chain overheating

Lack of sufficient
lubrication

Ensure oil is spraying from the
bar tip by throttling the saw
above the wood surface and
visually inspecting it.

Oil reservoir empty

Check the oil reservoir and fill it
as needed.

Oiler holes in bar are
plugged

Remove the bar and clear the
oiler holes.

14
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Summary

In this prework packet, you learned about how chain saws work, their components, how they
operate, and the correct way to fuel and start a chain saw.

This knowledge will help you to learn the material presented in Module 2.1 of the “Developing
Thinking Sawyers” course.
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Module 2.2: Brushing, Limbing, and Bucking

Overview

This module explains techniques for brushing, limbing, and bucking using a chain saw. The
instructor will present the concepts in the classroom, followed by demonstrations. You will then
practice these techniques in the field under controlled and supervised conditions.

Prework Topics

= The sawyer/swamper team
= Brushing, limbing, and bucking

Objectives
When you complete the full module during training, you will be able to:

= Describe brushing plans and techniques

=  Describe methods for removing a spring pole
= Describe limbing plans and techniques

= Describe bucking plans and techniques

The Sawyer/Swamper Team

Each year, some swampers receive lacerations to the hands, arms, or legs by working too close
to a running chain saw. Chain saw cuts are not simple cuts like those caused by a knife, they are
horrible wounds that shred flesh and can quickly remove muscles, tendons, and bone. The
sawyer and the swamper have a shared responsibility for maintaining each other’s safety and
cutting area control (figure 2.2.1).

The sawyer may need to operate the chain saw near the swamper. This will present unique
safety considerations. The sawyer and swamper must be aware of the cutting area. The cutting
area is the zone where the sawyer can cut the swamper with a saw, represented by a 360-
degree radius around a sawyer at a distance equivalent to the sawyer’s arm length plus the
length of the tool.
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Figure 2.2.1—A sawyer/swamper team.

What is a Swamper?

Brushing, limbing, and bucking can generate large quantities of cut material that must be
moved. One or more people work with a sawyer to help remove (dragging, throwing, etc.) the
material. These people are commonly referred to as “swampers.” Sawyers and swampers
working together are referred to as a “saw team.”

Safety
Ways for mitigating safety concerns include:

=  Communication
=  Awareness
= Personal protective equipment (PPE)
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Role of the Sawyer

= Discuss the operation with the swamper.

= Maintain awareness of the location and proximity of the swamper(s).

= Communicate when it is clear for the swamper to remove the cut material.
= Cut material to a size that facilitates removal.

= Ensure cutting area control.

Role of the Swamper

= Discuss the operation with the sawyer.

= Always follow the directions of the sawyer.

=  Remain in clear view of the sawyer.

= Don’t approach unless the sawyer indicates that you can.

= Never push or pull material while the sawyer is cutting it.

= Always stay out of the sawyer’s strike zone.

= Wait for the “all clear.”

= Help to identify hazards, maintain awareness, and assist with cutting area control.
= Remove cut material.

Brushing, Limbing, and Bucking

Brushing is severing small-diameter stems. Often you will find multiple small-diameter stems,
such as shrubs or regeneration (materials smaller than 5 inches in diameter), growing together
or in clusters, and brushing is the most effective way of removing them.

Limbing is severing limbs from the main stem (bole) of a tree. You may use limbing when the
tree is standing vertically or lying on the ground. The tree may be anchored and secure or may
be unanchored and susceptible to movement. Removing limbs from a tree that is unanchored
may cause the tree to roll or move.

Bucking is sawing longer logs or limbs into shorter lengths. The lengths you cut will depend on
the end use or task at hand.

You must understand binds to safely and effectively buck logs or limbs.

Binds

It is not a question of if, but when and where, your saw will get stuck during a bucking
operation. Landforms, stumps, blowdown, and other obstacles that prevent a log from lying flat
cause binds. A log with a bind has areas of tension and compression.

The tension area is the portion of the log where the wood fibers stretch apart. The chain saw
kerf in this portion of the log opens as you make the cut. The compression area is the portion
of the log where the wood fibers push together. The kerf in this portion of the log closes as you
make the cut.
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It is critical to identify binds before creating a cut plan because the types of binds determine the
bucking techniques and procedures you will use.

Types of Binds

There are four types of binds: top, bottom, side, and end. Logs normally have a combination of
two or more binds.

In a top bind, the tension is on the bottom of the log and the compression/bind is on the top
(figure 2.2.2).

==p COmpression <=

Figure 2.2.2—A top bind.

In a bottom bind, the tension is on the top of the log and compression is on the bottom (figure
2.2.3).
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Figure 2.2.3—A bottom bind.

In a side bind, pressure is exerted sideways on the log (figure 2.2.4). This is often a dangerous
situation A severed side-bound log has tremendous potential to move fast and with great force
toward the tension side of the log. It is very important to cut side-bound logs from the safe

(good) side of the log.

Figure 2.2.4—A side bind.
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In an end bind, weight compresses the entire cross-section of the log (figure 2.2.5). There is
potential here for the kerf to close with any cut you select. Wedges are imperative. Always be
aware that the high side of the log could move or roll as you make the cut. If the log does not
have a clear good side, consider bucking with a slight angle cut to create a “good side” where
the top section cannot roll.

Weight causes
compression.

Figure 2.2.5—An end bind.

Summary

In this prework packet, you learned about chain saw techniques for brushing, limbing, and
bucking. This knowledge will help you to learn the material presented in module 2.2 of the
“Developing Thinking Sawyers” course.
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