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Introduction

Unless you’re among the small but enthusiastic group of “motorheads” who collect,
troubleshoot, and restore vintage lawn mowers, chain saws, garden tractors,
snowblowers, or old outboard motors as a hobby, you probably opened this book
because some small engine in your life just isn’t running right. Maybe it’s hard to start



or sometimes doesn’t start at all. Perhaps your small engine runs, but sounds strange;
like it’s got real problems somewhere deep down inside.

Quite possibly you’re wishing you had the mechanical equivalent of a “green
thumb” so you could save money on small-engine repairs. With most power
equipment shops charging hourly repair rates comparable to those of a luxury car
dealership’s service department, it is no wonder why many folks who don’t consider
themselves particularly handy get so darn frustrated by their persnickety weed-
whacker or messed-up mower that they feel there’s no alternative but to buy a new
one. With all due respect to those who lack confidence in their ability to keep their little
motors purring proudly season after season, Small Engines & Outdoor Power
Equipment is written to prove them wrong.

NOTICE TO READERS

For safety, use caution, care, and good judgment when following the procedures
described in this book. The publisher cannot assume responsibility for any
damage to property or injury to persons as a result of misuse of the information
provided.

The techniques shown in this book are general techniques for various
applications. In some instances, additional techniques not shown in this book
may be required. Always follow manufacturers’ instructions included with
products, since deviating from the directions may void warranties. The projects in
this book vary widely as to skill levels required: some may not be appropriate for
all do-it-yourselfers, and some may require professional help.

ORGANIZATION OF THE BOOK
This book walks you through lots of “real world” mechanical cures and problem
prevention, based on the most widely used small-engine designs. You can find the
step-by-step directions for your specific maintenance or fix-up project in the Table of
Contents (page 3) or by delving right into one of the sections listed below. Each offers
safety tips, key to efficient diagnosis, and proficient “wrenching.”

• “Things That Make A Small Engine Run” (pages 6 to 33) identifies parts of the
small engine and outlines how they are arranged into systems: They are the
compression system, fuel system, ignition system, lubrication and cooling
system, braking system, and the electrical system. This chapter also identifies
good tools to have on hand for repair work, as well as some pointers on safe small-
engine servicing.

• “Motor Medical School 101” (focuses on troubleshooting that poor old motor’s
funny noises … or maybe getting it to say something nice to you again (pages 34 to
41).

• “Easy But Important Maintenance” (pages 42 to 65) offers a convenient
schedule and checklist for inspecting and changing the oil, spark plugs, and filters.



• “Doctoring The Ailing Engine” “Basic Engine Repairs” (pages 66 to 95) and
“Advanced Repairs” (pages 96 to 137), guide you through being able to and
repair of the most common problems. Also covered are engine maladies, that some
might consider to be a bit more challenging.

• “2-Stroke Power Equipment” (pages 138 to 143) introduces you to the basics of
2-stroke engine operation and then guides you through basic maintenance and
repair common to outdoor power equipment implements such as chain saws, string
trimmers, snowblowers, and gas blowers.
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2-Stroke Power Equipment
In a 2-stroke engine, the piston acts as a valve, exposing the intake and exhaust
ports at designated moments in the cycle. Two-stroke engines are still widely used for
chain saws, leaf blowers, and other hand-held equipment. They are also common for
outboard motors and motocross motorcycles. They are no longer used on street bikes
in many countries because of older 2-stroke engines’ higher emissions.

Two-stroke engines have long been preferred for hand-held equipment because of
their lightweight design. The same five events (intake, compression, combustion,
power, and exhaust) that occur in a 4-stroke engine occur using fewer parts. However,
the latest technology has reduced the weight of 4-stroke engine components, creating
the potential for inroads in the hand-held equipment industry.

Technological advances in gas and oil injection/computerized ignition have also
benefited 2-stroke engine design, with some contemporary outboard motors, for
example, burning their fuel and recombusting related exhaust so completely that
resulting emissions are less than that of their 4-stroke counterparts.

2-STROKE THEORY
Two-stroke power plants are simpler, have fewer moving parts, and are often lighter
than their 4-cycle sisters. They generate power on every two strokes (one up to
compress and ignite the fresh fuel/air and then, pushed by the resulting explosion,
one down to uncover ports for exhaust escape and other ports to let in a fresh charge
of fuel/air) of piston travel.

Many 2-stroke engines have a reed valve between the carburetor and crankcase
that acts as a tiny safety door—operated by crankcase vacuum pressure—letting
fresh fuel/air into the crankcase to await its subsequent entry through the cylinder
ports, while preventing any fuel/air from escaping. In a 2-stroke motor, crankcase
pressure is especially important. That’s why all of the engine’s requisite seals and
mating surfaces must be as airtight as possible. While a 4-stroke with bad seals and
poorly mated crankcase surfaces will leak oil and rattle (though run in some fashion),
its 2-stroke sibling in such a condition probably won’t even do more than utter a few
pops while the starter rope is yanked.

When healthy, the average 2-stroke will start quicker (because it requires only one
revolution of the crankshaft to generate power) and yield higher crankshaft
revolutions-per-minute, though lower torque, than a 4-stroke will.



FUEL/OIL MIXTURES

Two-stroke engines made after the 1970s typically wear fuel caps noting that a
gas/oil mix is required. Older 2-cycle motors might not so signify, but, if your
engine has nowhere to put oil in its crankcase (not counting bar and chain oil
reservoirs in chainsaws), it’s most probably a 2-stroke model and will require oil
to be mixed with the gasoline for proper lubrication.

Two-stroke oil additives are sold in both small containers that are premeasured
for 1 gallon of gas, and in larger bottles that often have a measuring cup at their
top for correctly dispensing the exact amount of needed oil into the gasoline.
Ratios vary depending on the equipment and manufacturer. The most common
ratio is 50:1, meaning that for every 50 parts of gasoline, one part of 2-stroke oil
needs to be added. However, other mixtures such as 32:1 also exist, so be sure
to consult your implement’s owner’s manual to verify the mixture you’ll need. If in
doubt and in a pinch, use the long-held standard of 1/2 pint oil to a gallon of
gasoline (or 16:1 gas-to-oil ratio) to get you through in an emergency, as it will not
harm your engine.

CLEANING A 2-STROKE ENGINE’S PORTS
Anyone who has experienced a miserable head cold knows how debilitating it feels to
be all stuffed up. If your 2-stroke small engine could talk, after several years of use it’d
probably blame symptoms of sluggishness and weakness on plugged-up exhaust
ports. Carbon—especially from caked, unburned oil deposits—likes to clog exhaust
ports and rob a 2-cycle mill of its spunky power and jack rabbit acceleration. Plus,
excessive back-pressure from such clogs make a motor hard to start. While there’s no
cure for the common cold, the good news is … a 2-stroke can be remedied of its stuffy
exhaust ports with little more than a sharpened stick and a few bursts of air.

Typically, access to these ports (often in the form of one to three holes drilled into
the cylinder) can be gained by removing the muffler. Being careful not to let anything
fall into the ports, unbolt/unscrew the muffler assembly and separate it from the
cylinder. Doing so should provide you with a good view of the ports and their
condition. It’s not uncommon for a port in an engine that has been around a few
seasons to be one-third to one-half obstructed by solid carbon.

A most important next step is to observe, via whatever view you might have
through the ports, the piston and its rings. Once spotted, the piston needs to be in
such a position as to prevent junk from getting into the cylinder or crankcase. Very
slowly pull on the starter cord or (if that assembly has been taken off) rotate the
flywheel manually. Do this until the skirt or near-bottom wall of the piston is covering
the ports. At this point, you probably won’t see the piston rings, as they’ll be beyond
the ports and towards the top of the cylinder. Then, with a sharpened dowel slightly
smaller than the port(s), scrape away the carbon. If the stuff is really stubborn, a
plastic scraper can be used. Screwdrivers or punches, gently guided, will work, too,
but delicately so that the piston doesn’t sustain any scratch that could compromise



engine compression. When the solid carbon has been broken up, blow out the
particles, ideally, with compressed air, being cautious not to get any of it in your eyes.

Now inspect the muffler. In older engines that were built during the do-it-yourself
era, these units were essentially hollow boxes and typically able to be disassembled
for cleaning. It’s probable that yours is filled with sound deadening/spark arresting
innards and has “no user serviceable parts;” a euphemism for: You need to buy a new
one. Do so if your muffler looks clogged and ratty. Otherwise, give it a good soaking in
solvent, lightly knock it with something that might help loosen the crud, let it
thoroughly dry, and reattach it to the cylinder that now has nice clean exhaust ports. It
isn’t unusual to fire-up your “freshly serviced” 2-stroke and hear it speedily thank you
for making it feel young again.

Clean the debris and bits of old gasket before installing a replacement—take care not to let anything fall
into the opening.



You’ll need to remove the carburetor to get at the reed valve for inspection and replacement (if
necessary).

CHECKING THE REED VALVE IN A 2-STROKE ENGINE
Pets love the freedom of those little spring-loaded doors installed in the base of a
conventional one that allows them to simply push either in or out of the house at will.
For small 2-stroke engines, however, such liberty aft of the carburetor would let ready
fuel/air mix headed for combustion decide to make a hasty escape out of the front of
the crankcase. On some larger 2-cycle engines, it’s the job of a wafer-thin gatekeeper
called a reed valve to keep the fuel mix on its proper pathway and prevent any loss in
crankcase pressure, vital in the fuel induction and compression process.

Widely introduced in the mid-1930s on Evinrude outboard motors, reed valves are
rather carefree unless something such as corrosion or an inadvertent poke with a
screwdriver bends or breaks them. Not often found on newer small engines that
power string trimmers or chainsaws, they are occasionally found on older or larger 2-
stroke outdoor power equipment engines. Exact placement varies from engine to
engine, but reed valves are usually either affixed to a plate directly to the outside of
the crankcase (in back of the carburetor mounting flange), as part of a removable reed
plate assembly “block” that fits into the front of the crankcase, or screwed to a reed
plate attached to the inside front of the crankcase.

Often, reeds have a rough edge and a smooth edge, with the latter installed
towards the reed plate. Carburetor cleaner solvent may be used to clean the reeds
and related areas. Treat the reeds as delicate instruments being careful not to bend
them. A feeler gauge (like the one for checking spark plug electrode gaps) should be
used to measure clearance between the reed and its plate. While specifications differ,
many 2-stroke engines work best with a reed clearance of no more than .015 inch.



Rather than attempting to “re-bend” reeds that are out of tolerance, new ones should
be installed.

CHAIN SAW MAINTENANCE
It’s a good bet that a chain saw that either won’t start or finally does, but runs and cuts
poorly is a victim of caked-on oily sawdust and dirt, with at least a pinch of bad fuel to
top off its troubles. After an hour or two of TLC in the form of de-gunking/cleaning the
air intake filter, carburetor, and servicing the chain, most old saws will be buzzing
away at the woodpile. The process often includes seeing if the saw’s spark
plug/ignition system yields spark, emptying/cleaning the fuel tank and fuel line from
tank to “carb.”

Because chainsaws typically employ a 2-stroke engine and a diaphragm carburetor
(as opposed to one with a gravity/fuel activated float), they can literally be run upside
down. This diaphragm is a paper-thin piece of synthetic rubber about 2 inches square
that tends to get brittle or stiff (thus loosing its effectiveness) with age or exposure to
harsh conditions. “Carburetor kits,” a staple of small-engine shops’ parts departments
and something veteran saws hope to eventually enjoy, often contain replacement
diaphragms and related gaskets, seals, needle valves, and specific installation
directions for renewing carburetion.

Chain saws require diligent cleaning to run smoothly.



BAR/CHAIN OIL PUMP
The bar/chain oil system should also be on a chain saw owner’s maintenance roster. It
pumps lubrication from a tank to the area where the chain rotates in the groove in the
chain bar. Note that this lube is not related to the oil required for the 2-stroke engine’s
gas/oil fuel mix. Like any other machinery, this bar/chain oiling system needs to be
free of dirt and debris wanting to block or reduce oil flow. Of course, the more oil
squirted onto the bar and chain, the more sawdust and debris will stick to them. That’s
why keeping the saw clean is so critical. Some pumps work automatically off a cam in
the crankshaft, while others simply utilize a plunger pump a bit like the ones that
dispense hand soap in a fancy bathroom. The older, manual type is sometimes fitted
with a bleeder screw that allows adjustment for improved hydraulics. There’s likely to
be an air screw on automatic oilers, too. No matter the style, though, the pump output
is in the vicinity of the bar mounting bolts and centrifugal clutch that drives the chain.
That means access for cleaning requires removal of the drive clutch, a task that might
present a bit of a conundrum because turning it (typically screwed onto the crankshaft
via a left-hand thread) rotates the crankshaft along with the rest of the engine’s main
parts.

Removing the rewind starter to be able to get ahold of the flywheel will be
necessary to keep the crankshaft still so that the clutch assembly may be removed.

Before proceeding, be sure that the groove on the circumference of the bar (in
which the chain guides ride) is free of obstructions. Run the tip of a clean standard
slot screwdriver in the groove and around the bar to check for blockage and/or
“pinches” in this groove that would impede oil flow and increase chain friction. Clean
and straighten accordingly. Look for/clean any passages running from the groove into
the bar. Next, unscrew the pump assembly (often plastic) and gently pry it loose
(along with the related oil line) from the saw with a flat screwdriver. Give the unit a
thorough cleaning, then reverse the process to reinstall the pump.

BAR/CHAIN-GUIDES
Though a bar can become distorted from its saw being dropped or wedged into
whatever it’s cutting, the chain is more often the culprit when the old expression, like a
hot knife through butter, is not fitting. The best way to inspect for “bar bend” is like one
would do in order to determine if a 2 × 4 piece of lumber is straight; look at it across
the top from engine to tip. While experienced machinists could probably perfectly
straighten a bent bar, it is recommended that a bar with any twists or cracked, broken,
or squished chain guide grooves needs replacing. The same suggestion applies to a
bar with a tip gear that no longer spins freely. If the chain bar fits both ways, even with
the manufacturer’s logo reading upside down, it may be “flipped” so that the down
side (where much of the chain pressure is exerted during cutting) can serve at the top,
thus evenly sharing the wear over time.



CHAIN
Be aware of chain tension on your saw. Consult the owner’s manual for proper tension
specifications. Note that a chain running too loosely on its bar/chain guides will really
wear into the bar, especially at the heel and just under the nose. The chain can be
tightened by loosening the two nuts on the bar bolts (sticking through the engine
crankcase), adjusting the bar forward, and retightening the nuts.

A 5/32 round file, a flat file, and guide gauge are essentials when sharpening your
saw’s chain blade. Mounting the saw (via its bar) in a sturdy vise is one way to have
good access for the procedure, though sharpening the unit while it’s on a workbench
or the ground is commonplace. In any position, however, be sure the chain can rotate
freely. That accomplished, place the chain guide over the chain to gauge the desired
angle (typically 30 or 35 degrees), remove it and use the round file to treat the
front/cutting edge “tooth” of the chain at the determined angle. Remember that the
sharpening action of the file should be in the “push” direction, not the “pull.” Keep that
file level, too. Use the gauge after treating each blade tooth to test whether it has
been filed to the needed angle. Some chain saw files are fitted with the angle guides
for ease of operation. Feel free to draw a colored marker line on each now newly-
shiny tooth that you’ve filed so you can see what’s been completed. Routinely, clean
off the file so it doesn’t fill with metal particles and oil. That flat file can be used to file
down any chain guide that protrudes beyond the guide gauge. To file teeth running
opposite of the ones you just sharpened, turn the saw around 180 degrees. No matter
the side, treat every tooth with the same number of file runs, so the teeth won’t end up
being various sizes.



Chain tension is adjusted by loosening the bar bolts and moving the bar forward or backward.



Keeping your chain sharp requires a round file with a guide gauge.

STRING TRIMMER AND LEAF BLOWER MAINTENANCE
Maybe it’s because those little gas trimmers and blowers can sometimes be bought
new for not much more than the price of a couple of good shovels that they don’t get
the care they deserve. If doing nothing else, a trimmer owner should commit to
keeping his/her unit clean with a rag. Special attention should be devoted to the
engine air filter, which even if partially blocked with grass clippings, dust, leaves, etc.,
will cause the trimmer’s (typically) 2-stroke engine to run poorly—if it even starts at all.
An engine that sounds like it’s running slower than normal and lacks power could be
suffering from air intake obstruction. Foam filters can be washed in grease-cutting
soapy water, but need to be completely dry before re-fitting to the carburetor. The
exhaust/muffler should be free of obstructions, too.

If you’ve not run the trimmer in a while, check the fuel color. Particularly dark fuel—
as opposed to a fresh translucent mix of gasoline and 2-stoke oil—is a bad sign and
should be drained before a clean fill is facilitated. Good fuel flow is essential on a
trimmer. If you see air bubbles in the fuel line, it could have water in it or the line could
be cracked and allowing air. White or grayish-white exhaust smoke is a telltale of
water or some kind of debris in the fuel/line.



At season’s end, drain the fuel from the tank and then run the engine until the
carburetor is empty. Introduce a few squirts of oil into the spark plug hole and pull the
starter a couple of times to nicely distribute the lube on those moving parts about to
take a long winter’s nap.

And now a word about the other end of a trimmer: The part that is asked to do the
dirty work. Check the cutting string (or blade system) and replace the string spool
before it has a chance to run out or break apart on the job. Many string heads can be
removed from their trimmers by pushing inward and turning the unit counterclockwise
until it can be clicked/pulled off. Those without the patience to do things like thread a
sewing needle or untangle fishing line understandably avoid winding bare plastic
cutting string through trimmer head guides. They shouldn’t feel bad about spending a
few extra dollars on a complete replacement string cartridge (look for a heavier grade
of line, if available for your model) that can be popped into place, as long as the
trimmer head has been kept reasonably clean and tidy.

At season’s end, always drain the gas from your string trimmer so you can start fresh next year.



Index
air cleaners, 46, 54–56
alternators, testing, 115

batteries, 10, 27, 115
bolts, tightening, 59
brake bands, servicing, 136–137
brake pads

removing, 133
testing/inspecting systems, 134

braking system
components of, 26
reassembly of, 135
servicing, 132
See also brake bands; brake pads

carbon deposits, 118–121
carburetors

about, 10–11, 17–19, 101
adjusting choke linkage, 83
adjusting high-speed mixture, 83
adjusting idle speed/mix, 82
altitude compensation, 106
common problems, 38
disassembling, 103–105
finding fuel supply problems, 81
inspecting mixture screws, 106
overhauling, 100
reassembling, 107
removing, 102
servicing, 80

chain saws, 141–142
choke, adjusting linkage, 83
combustion chamber, sealing, 47
common problems

diagnosing, 36–37
knocking, 41
non-rotating engine/flywheel, 38
non-starting engine, 38–39
overheating, 40



smoking, 40
spark plugs, 41

compression system
common problems, 12, 39
components of, 8, 12–13, 16
testing engine compression, 58
See also pistons; valves

cooling system, 9, 24
crankcase breathers, 59
cylinders, removing carbon deposits, 118–121
cylinder heads, reassembling, 121

debris, removing, 69–71
diagnosing problems, 36-37. See also common problems

electrical system
components of, 27, 118
testing, 114–116
See also alternator; battery; external stators

engine compression, testing, 58
engine degreasing, 72
exhaust valves, 10. See also valves
external stators, 116–118

flywheel keys, inspecting, 109
flywheels

about, 11, 19–21
inspecting, 108–109
installing, 109
removing, 109

4-stroke engines, described, 7–11
fuel caps, sealing, 45
fuel filters, inspecting, 76
fuel lines, 17–18, 38
fuel pumps, servicing, 78–79
fuel system

components of, 11, 17–18, 38
finding fuel supply problems, 81
See also carburetors; choke; fuel caps; fuel filters; fuel pumps

fuel tanks, 33, 74

gasoline, 32, 77, 138
governor system

adjusting governed idle, 88
adjusting static setting, 87



adjustment methods, 88
components of, 10, 25, 84–85
hunting and surging, 86
inspecting, 86
linkages, 25
parts of mechanical, 85
setting top no-load speed, 89

ignition armatures, 20–21, 110–113
ignition system

common problems and, 39
components of, 9–10, 20–21
solid-state, 20
See also flywheel; ignition armatures; spark plugs

intake valves, 10. See also valves

lawn mowers, 60–61, 98–99
lawn tractors,, 62–63
leaf blowers, 143
L-head valves, 12. See also valves
lubrication

about, 9–10, 22–23
on cables/linkages, 59
of internal parts, 46

maintenance
end-of-season, 45–47
of lawn mowers/lawn tractors, 60–63
of leaf blowers, 143
of power augers, 62
schedule for, 44
of snowblowers, 64–65
of string trimmers, 143

mechanical governors, 25, 85, 87
mixture screws, inspecting, 106
mufflers, inspecting/replacing, 92–95

oil
about, 22–23
changing, 44, 45, 51
changing on 4-stroke, 48, 50
checking on 4-stroke, 49
2-stroke engines and, 138

oil filter, 23
overhead valves (OHV)



about, 12, 16
adjusting, 131
installing, 130–131
removing, 129

pistons, removing carbon deposits, 118–121
pneumatic governors, 25
power augers, 62

regulator, 27
repairs, general information, 68
rewind cords, 10–11
rewind starting system, 90–91

safety precautions, 32–33, 76, 91, 115, 135
snowblowers, 64–65
spark plugs

about, 10–11, 20–21
checking for spark miss and, 53
checking ignition of with spark tester, 53
cleaning/inspecting, 52–53
common problems, 41
inspection of, 46
servicing, 52

stabilizer, adding, 45
stop switches, testing, 111
stop switch wires, checking, 72
string trimmers, 143

tools, 28–31
2-stroke engines

about, 7, 138
cleaning ports of, 139
component functions, 10
fuel/oil mixture and, 138
reed valves, 140

valves
accessing, 124
adjusting tappet clearances, 127
design of, 123
inspecting, 126
installing, 128
lapping, 127
machining, 124



removing, 125
servicing, 122
valve life, 127

valve spring compressors, 124



First published in 2014 by Cool Springs Press, a member of the Quayside Publishing Group, 400 First
Avenue North, Suite 400, Minneapolis, MN 55401

© 2014 Cool Springs Press

All rights reserved. With the exception of quoting brief passages for the purposes of review, no part of
this publication may be reproduced without prior written permission from the Publisher.

The information in this book is true and complete to the best of our knowledge. All recommendations
are made without any guarantee on the part of the author or Publisher, who also disclaims any liability
incurred in connection with the use of this data or specific details.

Cool Springs Press titles are also available at discounts in bulk quantity for industrial or sales-
promotional use. For details write to Special Sales Manager at Cool Springs Press, 400 First Avenue
North, Suite 400, Minneapolis, MN 55401 USA. To find out more about our books, visit us online at
www.coolspringspress.com.

Digital edition: 978-1-62788-140-1
Softcover edition: 978-1-59186-587-2

Library of Congress Cataloging-in-Publication Data

Small engines and outdoor power equipment : a care & repair guide for lawn mowers, snowblowers &
small gas-powered implements / editors of Cool Springs Press.

pages cm
ISBN 978-1-59186-587-2 (pbk)

1. Small gasoline engines--Maintenance and repair. 2. Gardening--Equipment and supplies--
Maintenance and repair. I. Cool Springs Press. II. Title: Small engines and outdoor power equipment.

TJ790.S5827 2013
621.43’40288--dc23

2013028515

Acquisitions Editor: Mark Johanson
Design Manager: Brad Springer
Layout: Laurie Young
Cover Design: Simon Larkin

10 9 8 7 6 5 4 3 2 1

http://www.coolspringspress.com/

	Cover
	Title Page
	Contents
	Introduction
	Things that Make a Small Engine Run
	Defining the Small Engine
	Five Basic Small-Engine Systems
	The Compression System
	The 4-Stroke Cycle
	Overhead Valves (OHV): The New Standard
	Fuel System
	Into the Carburetor
	Ignition System
	Lubrication & Cooling System
	Braking System
	Electrical System
	Tools to Keep Your Small Engine Happy
	Safe Small-Engine Servicing

	Motor Medical School 101
	Learning How to Diagnose a Motor’s Symptoms

	Easy But Important Maintenance
	End-of-Season Maintenance
	Checking & Changing Oil on a 4-Stroke
	Servicing Spark Plugs
	Servicing Air Cleaners
	More Smart Maintenance

	Basic Engine Repairs
	Basic Repairs
	Removing Debris
	Servicing the Fuel Tank
	Servicing the Fuel Filter
	Servicing the Fuel Pump
	Servicing the Carburetor
	Adjusting the Governor
	Replacing the Rewind
	Inspecting & Changing the Muffler

	Advanced Repairs
	Overhauling Carburetors
	Inspecting the Flywheel & Key
	Replacing the Ignition
	Testing the Electrical System
	Removing Carbon Deposits
	Servicing the Valves
	Servicing the Brake

	2-Stroke Power Equipment
	Index
	Copyright

