Suzuki outboard schematics

Wiring Collection. A wiring diagram is a kind of schematic which utilizes abstract photographic
symbols to reveal all the affiliations of components in a system. Circuitry representations are
made up of 2 points: signs that represent the elements in the circuit, as well as lines that stand
for the connections between them. Electrical wiring representations mainly reveals the physical
placement of components and also links in the developed circuit, yet not always in reasoning
order. To read a wiring diagram, first you have to recognize just what basic elements are
consisted of in a wiring diagram, and also which photographic signs are made use of to
represent them. The typical aspects in a wiring diagram are ground, power supply, cable and
connection, outcome devices, switches, resistors, reasoning gate, lights, etc. A line represents
a cable. Cords are utilized to attach the parts together. All points along the cord equal as well as
connected. Cords on some locations should go across each other, however that does not
necessarily suggest that they link. A black dot is made use of to show the injunction of 2 lines.
Main lines are represented by L1, L2, and so forth. Normally various shades are used to
distinguish the wires. There must be a legend on the wiring diagram to inform you exactly what
each shade suggests. A collection circuit is a circuit in which parts are attached along a single
course, so the present circulations with one component to obtain to the next one. In a collection
circuit, voltages include up for all elements connected in the circuit, as well as currents are the
same with all elements. A great wiring diagram requires to be technically correct and also clear
to check out. Care for every information. For instance, the diagram ought to show the right
instructions of the positive and also negative terminals of each element. Use the right symbols.
Discover the definitions of the basic circuit icons and also pick the correct ones to utilize. Draw
attaching cables as straight lines. Make use of a dot to suggest line junction, or usage line
jumps to show cross lines that are not linked. Label elements such as resistors and capacitors
with their values. Make sure the text positioning looks clean. Facebook Tweet Pin. Suzuki
Outboard Service Manuals. Download Manuals Below. An outboard motor is designed to
develop its rated power within a specified engine speed range. The maximum rated power
delivered by the Suzuki models are shown in your service manual. If the standard propeller fails
to meet the above requirement, use another pitch propeller to hold the engine speed within the
range specified in your manual propeller selection chart. Installing a propeller with pitch either
too high or too low will cause incorrect maximum engine speed, which may result in severe
damage to the motor. Replace if necessary. Suzuki highly recommend to use the genuine
Suzuki counterrotation propeller for the counter rotation model. In case of twin installation,
always use on both engines, the same size normal rotation and counter-rotation propellers.
Resistant grease to sensor o-ring. Disassembly of propeller shaft components 1. Slide propeller
shaft away from reverse gear housing assembly Account for reverse gear back-up shim thrust
washer 2. Remove horizontal slider and forward gear thrust washer 3. Remove spring 4. Using
special tool, push dog pin shifter. Remove clutch dog shifter propeller shaft. Replacing
propeller shaft oil seal 1. Remove retaining ring 2. Extract oil seals 1 and washer 2. Do not
re-use oil seal once removed. Always use a new oil seal. Apply Water Resistant Grease to inner
circumference of housing. Using an oil seal installer, drive two oil seals one at a time into
housing. The lipped portion of seal should face towards propeller. Apply Water Resistant
Grease to seal lips. Install washer and retaining ring. Install spacer shaft, then slide on propeller
2. Fit spacer specified torque. Push cotter pin secure. This workshop service repair manual
gives step by step information on maintenance, repair and mechanic overhaul. This manual is
detailed with hundreds of photos, pictures and illustrations to help guide you through repair
procedures. It will help you understand, care for, and lower the repair and maintenance cost for
your Suzuki Outboard Engine motor for a overall improved satisfaction with your ownership.
Below is a SMALL sample of some of the chapters including some of the information contained
in each chapter. There are many more chapters and data in this manual. How To Use This
Manual: can you do it, where to begin, avoiding trouble, maintenance or repair, directions and
locations, professional help, purchasing parts, avoiding the most common mistakes. Tune-UP:
introduction, tune-up sequence, compression check, checking compression, low compression,
spark plugs, spark plug heat range, spark plug service, removal and installation, spark plug
gap, spark plug wires, timing and synchronization, DT2 DT2. Fuel and Combustion: fuel
recommendations, octane rating, vapor pressure and additives, the bottom line with fuels, high
altitude operation, alcohol blended fuels, abnormal combustion, factors affecting combustion.
Fuel System: carburetion, general information, carburetor circuits, basic functions, dual throat
carburetors, removing fuel from the system, fuel pump. Troubleshooting: fuel system, logical
troubleshooting, common problems, fuel pump, fuel line, common broblems, combustion
related piston failures. Oil Injection warning System: Low oil level, oil flow, troubleshooting the
oil injection warning system, oil level sensor, oil flow sensor. Powerhead Reconditioning:
determine powerhead condition, primary compression test, secondary compression, buy or

rebuild, powerheand overhaul tips, tools, cautions, cleaning, reaping damaged threads, power
head preparation, cylinder block and head, general information, inspection, cylinder bores,
pistons, piston pins, piston rings, connecting rods, the crankshaft, bearings. Tags: suzuki dt
suzuki outboard suzuki workshop. FUEL SYSTEM Fuel and Combustion: fuel recommendations,
octane rating, vapor pressure and additives, the bottom line with fuels, high altitude operation,
alcohol blended fuels, abnormal combustion, factors affecting combustion. Cooling System:
water pump, thermostat, removal, installation, cleaning, inspection. Overheat Warning System:
overheat sensor, testing, removal, installation, light, buzzer. With high-energy rotations, 2-stage
gear reduction, battery-less electronic fuel injection and unparalleled speed and power, Suzuki
Outboards help mariners have a truly great experience. We have compiled the most
comprehensive and in-depth research manual to help everyone from DIY enthusiasts to
professionals â€” with this manual, anyone can understand the mechanism and intricate
workings of Suzuki Outboards. As such, the manual includes everything from the basics to
pro-tips for diagnosing, maintaining and servicing your Suzuki Outboard. Also known as a
factory service manual, this is a highly recommended piece of documentation to have on you at
all times. It contains a holistic description of the engine with an aim to inform the reader in the
best possible manner. The manual is fully-illustrated and supported by detailed demos,
diagrams, service information, exploded parts view and troubleshooting tips to get you started.
Detailed step-by-step procedures follow so that the reader has no difficulty in following the
instructions. As an all-inclusive guide to help you tackle any technical fault or issue, you can
expect to find information and maintenance tips on everything; from the fuel delivery system,
full throttle operating range, steering, ignition system to engine mounting, gear ratio, gear shift
and the exhaust system. Overall, the Suzuki Outboard Manual is a highly reliable document
written by industry experts with helpful tips such as break-in information for your outboard
motor to ensure maximum performance. In short, whether you own the model or have upgraded
to the model, there is a different manual for each. Simply pay the upfront fees to gain access to
the PDF on your mobile or desktop for on-the-go consultation. Dear sir. I would like to buy one
suzuki outboard 4stoke manual. Please let me know the price and availability. I am in search of
a manual for a Suzuki DT55 55 h. I am currently having no luck. Can you please help me? Your
email address will not be published. Suzuki Outboard Manuals. Suzuki Outboard Manuals With
high-energy rotations, 2-stage gear reduction, battery-less electronic fuel injection and
unparalleled speed and power, Suzuki Outboards help mariners have a truly great experience.
This is where a Suzuki Outboard manual comes in. Did you found it? Please let me know the
price and availability Regards Earl Dais. Let me know for what model and I will get one for you.
Kann ich das bekommen? Lg bianca. I am looking for repair manual on a Suzuki DT I believe. I
need a service anual please. I am needing a repair manual for Suzuki hp DF A boat motor.
Looking for a repair manual for , 9. Leave a Reply Cancel reply Your email address will not be
published. Suzuki Repower Retail Financing. Suzuki Restructures For The Future.
State-of-the-Art designs make the new DF20A the most technically advanced portable outboard
on the market today. The DF20A is a smooth running "Next Generation" four stroke which
delivers quick starts, great accelleration, awesome performance and superior fuel economy.
Now Available in Cool White! See the results of detailed performance tests on Suzuki outboards
with some of the most popular boat lines. Each report also contains a printable, PDF version.
Acrobat Read Step. Suzuki Motor of America, Inc. As an essential provider of quality outboard
motors, service, parts, and related safety equipment, we know that you count on Suzuki to be
there for you, every day. We want to assure you, our customers, that you remain our top
priority, always. During this critical time, Suzuki will continue its operations in order to meet
your essential transportation needs. Contact your local Suzuki marine dealer for questions
concerning service, parts, accessories, or the need for a new Suzuki outboard motor. Please
note, Suzuki marine dealers are independently owned and operated businesses, and may be
subject to local directives. Contact information for Suzuki marine dealers in the continental
United States and Alaska is available on this website. Search Dealer Search. Zoom In. Hide
Menus. Show Menus. Zoom Out. Display Photo. Download x x x Rider Safety Pellentesque
habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas. Nunc quis
augue. Nunc congue, justo vel imperdiet dignissim, nibh est suscipit sem, ac semper ligula nisi
eget tortor. Sed nisi urna, euismod vitae. Maecenas pellentesque turpis nec augue. Mauris
dolor. Nulla in ipsum. Show All. Genuine Suzuki Accessories. Carburetor Lighter weight: 97 lbs.
Easier pull starting due to compression reduction system Oil filter vs. Easier pull starting due to
compression reduction system. Boat Tests See the results of detailed performance tests on
Suzuki outboards with some of the most popular boat lines. Stay Safe. Keep a Healthy Distance.
Enjoy your Suzuki. Hide Search. Login or Sign Up. Service Manuals. This is a sticky topic. Posts
Latest Activity. Page of 2. Filtered by:. Previous 1 2 template Next. Service Manuals , AM. Thank

You Art. Last edited by boats. Regards Boats. Tags: None. I think this will be a great help
Thanks for taking the time to post it Art. Comment Post Cancel. These people seem to have
some older service manuals. There are service manuals for sale on bonanza. The seller is
legitimate. N2 Fishing. Originally posted by boats. The second link is working for me just now.
Try again tomorrow and if still problems, please report the issue to a d m i n. Suzuki says the LE
DFA manual should be available by second week of June, I will keep checking availability and
let you know when they are available. I gotta admit. With the advent of. Many companies have
entered to 21st Century and offer their manuals as a download online as a customer courtesy. I
guess paying 12K for their motor isn't enough The neutral cutoff switch seems to be going bad.
Sometimes it "Suzuki " will not start. Move the throttle back and forth and it starts, for now.
Originally posted by bill. Yes No. OK Cancel. A Suzuki 25hp or DF25 horsepower repair manual
is a book of instructions that tells the mechanic or the new outboard motor owner all about the
boat engine they just purchased. The Suzuki 25hp service manual usually has several hundred
pages all about the outboard motor demonstrating how the boat engine works it shows how all
of the parts go together, and it shows how the components can be taken apart. The repair
manual has a lot of pictures and a lot of diagrams explaining how everything works together.
Suzuki 25 hp repair manual has different sections or chapters that show you how your outboard
works, some sections include:. An Suzuki repair manual helps you to repair your outboard
motor. This reason alone is an excellent one because having a solution to your problem is the
best thing to have. Having a repair manual for your 25hp Suzuki will help you in many ways. If
you plan on getting a mechanic to work on your Suzuki 25hp, the repair manual will be good to
have. Some mechanics love to get over on their customers therefore by having this repair
manual you can avoid this problem. By having this repair manual, you can save a lot of money
just by repairing your own 25 hp Suzuki. The repair manual will help your equipment to last
longer. The repair manual is good to have because you can do a lot of the work. The repair
manual will prevent you from having headaches. By having your repair manual right by you, all
of your solutions are right in front of you, and this makes you save time. The repair manual will
have you ready for any crisis that may arise. Since the repair manual has a lot of information on
it, you can find a lot of solutions in the manual, and this is very helpful. The Suzuki 25 repair
manual has a lot of information for a variety of problems, so this will give you a full range of
information for your outboard engine. A repair manual is a must have for anyone who owns a
25hp Suzuki outboard motor or works on them. The good news is you can download a manual
in pdf format directly to your computer in seconds. Get a manual today and fix your problems
now! Your email address will not be published. Skip to content. Share this:. The repair manual
will help you save money. The repair manual will help you to save time. The repair manual has
extensive coverage. The bottom Line A repair manual is a must have for anyone who owns a
25hp Suzuki outboard motor or works on them. Related Posts. Leave a Reply Cancel reply Your
email address will not be published. Suzuki 25, 30hp Manual. We strongly believe that
regardless of how many or how few years experience you may have, there is something new
waiting here for you. This manual covers the topics that a factory service manual designed for
factory trained mechanics and a manufacturer owner's manual designed more by lawyers these
days covers. By using the information in this manual, any boat owner should be able to make
better informed decisions about what they need to do to maintain and enjoy their outboard.
Even if you never plan on touching a wrench and if so, we hope that you will change your mind ,
this manual will still help you understand what a mechanic needs to do in order to maintain your
engine. Can You Do lt? The procedures in this manual cover topics at a level virtually anyone
will be able to handle. And just the fact that you purchased this manual shows your interest in
better understanding your outboard. You may find that maintaining your outboard yourself is
preferable in most cases. From a monetary standpoint, it could also be beneficial. The money
spent on hauling your boat to a marina and paying a tech to service the engine could buy you
fuel for a whole weekend's boating. If you are unsure of your own mechanical abilities, at the
very least you should fully understand what a marine mechanic does to your boat. You may
decide that anything other than maintenance and adjustments should be performed by a
mechanic and that's your call , but know that every time you board your boat, you are placing
faith in the mechanic's work and trusting him or her with your well-being, and maybe your life.
This hourly rate is charged from the time they leave their shop to the time they return home.
Keep all receipts for parts purchased, so that they may be referred to in case of related
problems or to determine operating expenses. As a do-it-yourselfer, these receipts are the only
proof you have that the required maintenance was performed. In the event of a warranty
problem, these receipts will be invaluable. Maintenance includes routine inspections,
adjustments, and replacement of parts that show signs of normal wear. Maintenance
compensates for wear or deterioration. Repair implies that something has broken or is not

working. A need for repair is often caused by lack of maintenance. For example: draining and
refilling the engine oil is maintenance recommended by all manufacturers at specific intervals.
Two basic rules should be mentioned here. First, whenever the Port side of the engine or boat is
referred to, it is meant to specify the left side of the engine when you are sitting at the helm.
Conversely, the Starboard means your right side. The Bow is the front of the boat and the Stern
is the rear. Most screws and bolts are removed by turning counterclockwise, and tightened by
turning clockwise. An easy way to remember this is: righty-tighty; lefty-loosey. Corny, but
effective. And if you are really dense and we have all been so at one time or another , buy a
ratchet that is marked ON and OFF, or mark your own. Where to Begin Before spending any
money on parts, and before removing any nuts or bolts, read through the entire procedure or
topic. So read ahead and plan ahead. Avoiding Trouble Some procedures in this manual may
require you to "label and disconnect. Don't be lulled into thinking you can remember where
everything goes - you won't. If you reconnect or install a part incorrectly, things may operate
poorly, if at all. If you hook up electrical wiring incorrectly, you may i nstantly learn a very, very
expensive lesson. A piece of masking tape, for example, placed on a hose and another on its
fitting will allow you to assign your own label such as the letter "A", or a short name. As long as
you remember your own code, the lines can be reconnected by matching letters or names. If a
component is to be washed or cleaned, use another method of identification. A permanent
felt-tipped marker can be very handy for marking metal parts; but remember that fluids will
remove permanent marker. Be sure to read the i nformation on safety in this manual.
Maintenance or Repair? Proper maintenance is the key to long and trouble-free engine life, and
the work can yield its own rewards. A properly maintained engine performs better than one that
is neglected. Keep your own personal log to jot down which services you performed, how.
These terms are used though out the manual. Professional Help Occasionally, there are some
things when working on an outboard that are beyond the capabi lities or tools of the average
Do-lt-Yourselfer DIYer. This shouldn't include most of the topics of this manual, but you will
have to be the judge. Some engines require special tools or a selection of special parts, even for
basic maintenance. Tal k to other boaters who use the same model of engine and speak with a
trusted marina to find if there is a particular system or component on your engine that is
difficult to maintain. For example, although the technique of valve adjustment on some engines
may be easily understood and even performed by a DIYer, it might require a handy assortment
of shims in various sizes and a few hours of disassembly to get to that point. Not having the
assortment of shims handy might mean multiple trips back and forth to the parts store, and this
might not be worth your time. You will have to decide for yourself where basic maintenance
ends and where professional service should begin. Take your time and do your research first
starting with the information in this manual and then make your own decision. Tuck your tail
between your legs and call a marine mechanic. Marinas and independent shops will be able to
finish a job for you. Your ego may be damaged, but your boat will be properly restored to its full
running order. When purchasing parts there are two things to consider. The first is qual ity and
the second is to be sure to get the correct part for your engine. To get the proper parts always
refer to the information tag on your engine prior to calling the parts counter. An incorrect part c.
Just remember, a tow back to shore wil l cost p lenty. That charge is per hour from the time the
towboat leaves their home port, to the time they return to their home port. Get the picture.. So
who should you call for parts? Well, there are many sources for the parts you will need. Where
you shop for parts will be determined by what kind of parts you need, how much you want to
pay, and the types of stores in your neighborhood. Your marina can supply you with many of
the common parts you require. In addition, it is always a good idea to get to know the marina
staff especially the marine mechanic. The marine parts jobber, who is usually listed in the
yellow pages or whose name can be obtained from the marina, is another excellent source for
parts. Almost every community has one or more convenient marine chain stores. These stores
often offer the best retail prices and the convenience of one-stop shopping for all your needs.
Since they cater to the do-it-yourselfer, these stores. The lowest prices for parts are most often
found in discount stores or the auto department of mass merchandisers. Parts sold here are
name and private brand parts bought in huge quantities, so they can offer a competitive price.
Avoiding the Most Common Mistakes There are 3 common mistakes in mechanical work: 1.
Incorrect order of assembly, disassembly or adjustment. Read the entire procedure before
beginning disassembly. When you're taking apart something that is very intricate, you might
want to draw a picture of how it looks when assembled at one point in order to make sure you
get everything back in its proper position. Overtorquing or undertorquing. Especially when
dealing with aluminum parts, pay attention to torque specifications and utilize a torque wrench
in assembly. If a torque figure is not available, remember that if you are using the right tool to
perform the job, you will probably not have to strain yourself to get a fastener tight enough. This

occurs when a part such as a bolt is screwed into a nut or casting at the wrong angle and
forced. Crossthreading is more likely to occur if access is difficult. If you encounter resistance,
unscrew the part and start over again at a different angle until it can be inserted and turned
several times without much effort. Keep in mind that some parts may have tapered threads, so
that gentle turning will automatically bring the part you're threading to the proper angle, but
only if you don't force it or resist a change in angle. Don't put a wrench on the part until it has
been tightened a couple of turns by hand. If you suddenly encounter resistance, and the part
has not seated fully, don't force it. Pull it back out to make sure it's clean and threading
properly. Coast Guard to improve recreational boating safety. In response, the Coast Guard
drew u p a set of regulations. These sometimes exceed the Coast Guard requirements. State
and local laws are available from your local Coast Guard. As with other laws, "Ignorance of the
boating laws is no excuse. These waters are those that provide a means of transportation
between two or more states or to the sea. They also include the territorial waters of the United
States. In this process, papers are issued by the U. Coast Guard as they are for large ships.
Documentation is a form of national registration. The boat must be used solely for pleasure. Its
owner must be a U. The captain and other officers must also be U. The crew need not be. If you
document your yacht, you have the legal authority to fly the yacht ensign. You also may record
bills of sale, mortgages, and other papers of title with federal authorities. Doing so gives legal
notice that such instruments exist. Documentation also permits preferred status for mortgages.
This gives you additional security and aids financing and transfer of title. You must carry the
original documentation papers aboard your vessel. Copies will not suffice. If you use it mainly
on an ocean, a gulf, or other similar water, register it in the state where you moor it. If you use
your boat solely for racing, it may be exempt from the requirement in your state. States may
also exclude dinghies. Some require registration of documented vessels and non-power driven
boats. All states, except Alaska, register boats. In Alaska, the U. Coast Guard issues the
registration numbers. If you move your vessel to a new state of principal use, a valid
registration certificate is good for 60 days. You must have the registration certificate certificate
of number aboard your vessel when it is in use. A copy will not suffice. You may be cited if you
do not have the original on board. The number stays with the boat unless its state of principal
use is changed. Since August 1 , 1 a new format has been used. Your boat's HIN must appear in
two places. In this case, it must be within one foot of the stern and within two inches of the top
of the hull side. On pontoon boats, it is on the aft crossbeam within one foot of the starboard
hull attachment. This is on the boat's interior or under a fitting or item of hardware. Required
equipment, for example, differs with boat size. Manufacturers may measure a boat's length i n
several ways. Officially, though, your boat is measured along a straight l ine from its bow to its
stern. This l i ne is parallel to its keel. The length does not include bowsprits, boomkins, or
pulpits. Nor does it include rudders, brackets, outboard motors, outdrives, diving p latforms, or
other attachments. Manufacturers must put capacity plates on most recreational boats less than
20 feet long. Sailboats, canoes, kayaks, and inflatable boats are usually exempt. Outboard boats
must display the maximum permitted horsepower of their engines. And they must show the
allowable maximum combined weights of people, engines, and gear. In boards and stern drives
need not show the weight of their engines on their capacity p lates. The capacity plate must
appear where it is clearly visible to the operator when underway. This information serves to
remind you of the capacity of your boat under normal circumstances. You should ask yourself,
"Is my boat loaded above its recommended capacity" and, "Is my boat overloaded for the
present sea and wind conditions? You must paint or permanently attach this number to both
sides of the forward half of your boat. Do not display any other number there. The registration
number must be clearly visible. If you can't place the number on the bow, place it on the forward
half of the hull. Put the number for an inflatable boat on a bracket or fixture. Then, firmly attach
it to the forward half of the boat. The letters and numbers must be plain block characters and
must read from left to right. Use a space or a hyphen to separate the prefix and suffix letters
from the numerals. In some states your registration is good for only one year. In others, it is
good for as long as three years. Renew your registration before it expires. At that time you will
receive a new decal or decals. Place them as required by state law. You should remove old
decals before putting on the new ones. Some states require that you show only the current
decal or decals. If your vessel is moored, it must have a current decal even if it is not in use. If
your vessel is lost, destroyed, abandoned, stolen, or transferred, you must inform the issuing
authority. If you lose your certificate of number or your address changes, notify the issuing
authority as soon as possible. Coast Guard certification plate indicates the amount of
occupants and gear appropriate for safe operation of the vessel. The p lates must say, "This
boat," or "This equipment. Coast Guard Safety Standards in effect on the date of certification. At
the manufacturer's option, the capacity and compliance plates may be combined. This aids the

flow of air when the boat is moving or at anchor since most boats face into the wind when
anchored. A c u p o f gasoline spilled in the bilge has the potential explosive power o f 1 5 sticks
o f dynamite. This statement, commonly quoted over 2 0 years ago, may b e a n exaggeration,
however, i t illustrates a fact. Gasoline fumes in the bilge o f a boat are highly explosive and a
serious danger. They are heavier than air and will stay in the bilge until they are vented out.
Because of this danger, Coast Guard regulations require ventilation on many power boats.
There are several ways to supply fresh air to engine and gasoline tank compartments and to
remove dangerous vapors. Whatever the choice, it must meet Coast Guard standards. Powered
ventilation systems must meet the standards of a natural system. They must also have one or
more exhaust blowers. The blower duct can serve as the exhaust duct for natural ventilation if
fan blades do not obstruct the air flow when not powered. Openings in engine compartment, for
carburetion are in addition to ventilation system requirements. Contact your local Coast Guard
office for further information. General Precautions Ventilation systems will not remove raw
gasoline that leaks from tanks or fuel lines. If you smell gasoline fumes, you need immediate
repairs. The best device for sensing gasoline fumes is your nose. Use it! If you smell gasoline in
an engine compartment or elsewhere, don't start your engine. Ventilation for Open Boats In
open boats, gasoline vapors are dispersed by the air that moves through them. So they are
exempt from ventilation requirements. To be "open," a boat must meet certain conditions.
Engine and fuel tank compartments and long narrow compartments that join them must be open
to the atmosphere. The open area must be in direct contact with the atmosphere. There must
also be no long, unventilated spaces open to engine and fuel tank compartments into which
flames could extend. Ventilation for All Other Boats Powered and natural ventilation are
required in an enclosed compartment with a permanently installed gasoline engine that has a
cranking motor. Diesel powered boats are also exempt. Required Safety Equipment Coast
Guard regulations require that your boat have certain equipment aboard. These requirements
are minimums. Exceed them whenever you can. Class B-fires involve gasoli ne, oil and grease.
Class C-fires are electrical. Class D-fires involve ferrous metals One of the greatest risks to
boaters is fire. This is why it is so important to carry the correct number and type of
extinguishers on board. The best fire extinguisher for most boats is a C lass B extinguisher.
Never use water on C lass B or Class C fires, as water s preads these types of fires. There are
two types of venti lation systems. One is "natural ventilation. The other type is "powered
ventilation. Natural Ventilation System Requirements A natural ventilation system has an air
supply from outside the boat. The air supply may also be from a ventilated compartment or a
compartment open to the atmosphere. Intake openings are required. In addition, i ntake ducts
may be required to direct the air to appropriate compartments. The system must also have an
exhaust duct that starts in the lower third of the compartment. The exhaust opening must be
into another ventilated compartment or into the atmosphere. Each supply opening and supply
duct, if there is one, must be above the usual level of water in the bilge. Exhaust openings and
ducts must also be above the bilge water. Openings and ducts must be at least three square
inches in area or two inches in diameter. Openings should be placed so exhaust gasses do not
enter the fresh air intake. Exhaust fumes must not enter cabins or other enclosed,
non-ventilated spaces. The carbon monoxide gas in them is deadly. Intake and exhaust
openings must be covered by cowls or similar devices. These registers keep out rain water and
water from breaking seas. Most often, intake regis-. An extinguisher not properly mounted in its
bracket will not be considered serviceable during a C oast Guard inspection. Care and
Treatment. Contents of Extinguishers Fire extinguishers use a variety of materials. Those used
on boats usually contain dry chemicals, Halon, or Carbon Dioxide C A fire-kil ling concentration
of Carbon Dioxide is lethal. But the air does not contain eno ugh oxygen to support life.
Unconsciousness or death can resu it. Like carbon dioxide it is colorless and odorless and wi l l
not support l ife. A green light shows the system is ready. Red means it is being discharged or
has been discharged. If your fixed Halon system discharges, ventilate the space thoroughly
before you enter it. There are no residues from Halon but it will not support life. Although Halon
has excellent fire fighting properties, it is thought to deplete the earth's ozone layer and has not
been manufactured since January 1 , 1 Ha ion extinguishers can be refil led from existing stocks
of the gas until they are used up, but high federal excise taxes are being charged for the
service. If you discontinue using your Halon extinguisher, take it to a recovery station rather
than releasing the gas into the atmosphere. Compounds such as FE , designed to replace
Halon, are now available. Make certain your extinguishers are i n their stowage brackets and are
not damaged. Replace cracked or broken hoses. Sometimes, wasps and other i nsects nest
inside nozzles and make them inoperable. Check your extinguishers frequently. If they have
pressure gauges, is the pressure within acceptable l imits? Do the locking pins and sealing
wires show they have not been used since recharging? Don't try an extinguisher to test it. Its

valves will not reseal properly and the remaining gas will leak out. When this happens, the
extinguisher is useless. Weigh and tag carbon dioxide and Halon extinguishers twice a year. If
their weight loss exceeds 10 percent of the weight of the charge, recharge them. Check to see
that they have not been used. The problem is that they can be partially discharged while
appearing to be ful ly charged. Some Halon extinguishers have pressure gauges the same as
dry chemical extinguishers. Don't rely too heavily on the gauge. Check the nozzle to see if there
is powder in it. If there is, recharge it. Occasionally invert your dry chemical extinguisher and hit
the base with the palm of your hand. The chemical in these extinguishers packs and cakes due
to the boat's vibration and pounding. There is a difference of opinion about whether hitting the
base helps, but it can't hurt. Carry spares in excess of the minimum requirement. If you have
guests aboard, make certain they know where the extinguishers are and how to use them. Using
a Fire Extinguisher A fire extinguisher usually has a device to keep it from being discharged
accidentally. This is a metal or plastic pin or loop. Remove the pin or the loop and point the
nozzle at the base of the flames. If you are using a Halon or carbon dioxide extinguisher, keep
your hands away from the discharge. The rapidly expanding gas will freeze them. If your fire
extinguisher has a horn, hold it by its handle. They must be firmly mounted in their brackets and
immediately accessible. Even so, it's a good idea to have one, especially if a nearby boat
catches fire, or if a fire occurs at a fuel dock. A motorboat 26 feet to under 40 feet long, must
have at least two Type B-1 approved hand-portable extinguishers. If you have an approved fire
extinguishing system, only one Type B-1 is required. A motorboat 40 to 65 feet long must have
at least three Type B-1 approved portable extinguishers. If there is an approved fixed fire
extinguishing system, two Type B-1 or one Type B-2 is required. Various devices are available
to alert you to danger. These include fire, smoke, gasoline fumes, and carbon monoxide
detectors. Where possible, use wired detectors. Household batteries often corrode rapidly on a
boat. You can't see, smell, nor taste carbon monoxide gas, but it is lethal. As little as one part in
1 0, parts of air can bring on a headache. The symptoms of carbon monoxide
poisoning-headaches, dizziness, and nausea-are like sea sickness. By the time you realize what
is happening to you, it may be too late to take action. If you have enclosed living spaces on your
boat, protect yourself with a detector. There are many ways in which carbon monoxide can
enter your boat. Type Ill life jackets or marine buoyant devices are also known as flotation aids.
Like Type lis, they are designed for calm inland or close offshore water where there is a good
chance of fast rescue. Their minimum buoyancy is 1 5. They will not turn their wearers face up.
Type Ill devices are usually worn where freedom of movement is necessary. Thus, they are used
for water skiing, small boat sailing, and fishing among other activities. They are available as
vests and flotation coats. Flotation coats are useful in cold weather. Type Ills come in many
sizes from small child through large adult. Life jackets come in a variety of colors and
patterns-red, blue, green, camouflage, and cartoon characters. From a safety standpoint, the
best color is bright orange. You can get them in a variety of types and sizes. They vary with
their intended uses. To be acceptable, they must be Coast Guard approved. Typ e I PFDs. Type
IV cushions are often used as. A Type I life jacket is also called an offshore life jacket. Type I life
jackets will turn most unconscious people from facedown to a vertical or slightly backward
position. The adult size gives a minimum of 22 pounds of buoyancy. The child size has at least
11 pounds. Type I jackets provide more protection to their wearers than any other type of life
jacket. Type I l ife jackets are bulkier and less comfortable than other types. Furthermore, there
are only two sizes, one for children and one for adults. Type I life jackets will keep their wearers
afloat for extended periods in rough water. They are recommended for offshore cruising where
a delayed rescue is probable. I life jacket is also called a near-shore buoyant vest. The adult size
gives at least 1 5. The medium child size has a minimum of 1 1 pounds. And the small child and
infant sizes give seven pounds. Because of this, Type lis are recommended for inshore and
inland cruising on calm water. Use them where there is a good chance of fast rescue. If you can
squeeze air out of the cushion, it is faulty and should be replaced. Cushions are hard to hold
onto in the water. Thus, they do not afford as much protection as wearable life jackets. The
straps on buoyant cushions are for you to hold onto either in the water or when throwing them.
A cushion should never be worn on your back. Use them only in emergencies. They should not
be used for, long periods i n rough water. Ring life buoys come in 18, 20, 24, and 30 inch
diameter sizes. They have grab lines. You should attach about 60 feet of polypropylene line to
the grab rope to aid in retrieving someone in the water. If you throw a ring, be careful not to hit
the person. Special use devices include boardsailing vests, deck suits, work vests, and others.
They are approved only for the special uses or conditions indicated on their labels. Each is
designed and intended for the particular appl ication shown on its label. They do not meet legal
requirements for general use aboard recreational boats. They can be inflated orally or by
cylinders of compressed gas to give additional buoyancy. In some hybrids the gas is released

manually. In others it is released automatically when the life jacket is immersed in water. The
inherent buoyancy of a hybrid may be insufficient to float a person unless it is inflated. The only
way to find this out is for the user to try it in the water. Because of its limited buoyancy when
deflated, a hybrid is recommended for use by anon-swimmer only if it is worn with enough
inflation to float the wearer. To find out if your Type V hybrid must be worn to satisfy the legal
requirement, read its label. Hybrids cost more than other life jackets, but this factor must be
weighed against the fact that they are more comfortable than Type I, 11, or Ill life jackets.
Because of their greater comfort, their owners are more likely to wear them than are the owners
of Type I, 11, or Ill life jackets. The Coast Guard has determined that improved, less costly
hybrids can save lives since they will be bought and used more frequently. For these reasons a
new federal regulation was adopted effective February 8, 1 The regulation i ncreases both the
deflated and inflated buoyancys of hybrids, makes them available in a greater variety of sizes
and types, and reduces their costs by reducing production costs. Even though it may not be
required, the wearing of a hybrid or a life jacket is encouraged whenever a vessel is underway.
Like life jackets, hybrids are now available in three types. Type I and I l l hybrids function like
Type 11 and Ill life jackets. The manual also tells you how to don the life jacket and how to
inflate it. The manual also tells you why you need a l ife jacket and why you should wear it. A
new hybrid must be packaged with at least three gas cartridges. One of these may already be
loaded into the inflation mechanism. Likewise, if it has an automatic inflation mechanism, it
must be packaged with at least three of these water sensitive elements. All of the newer hybrids
are marked for type. You are required to carry at least one wearable life jacket or hybrid for each
person on board your recreational vessel. If your vessel is 16 feet or more in. These
requirements apply to all recreational vessels that are propelled or control led by machinery,
sails, oars, paddles, poles, or another vessel. A water skier being towed is considered to be on
board the vessel when judging compliance with legal requirements. You are required to keep
your Type I, 11, or Ill life jackets or equivalent hybrids readily accessible, which means you
must be able to reach out and get them when needed. All life jackets must be in good,
serviceable condition. General Considerations The proper use of a life jacket requires the
wearer to know how it will perform. You can gain this knowledge only through experience. Each
person on your boat should be assigned a life jacket. Next, it should be fitted to the person who
wil l wear it. Only then can you be sure that i t will be ready for use in a n emergency. Boats can
sink fast. There may be no time to look around for a life jacket. This advice is good even if the
water is calm, and you intend to boat near shore. Most drownings occur in inland waters within
a few feet of safety. Most victims had life jackets, but they weren't wearing them. Keeping life
jackets in the plastic covers they came wrapped in and in a cabin assures that they will stay
clean and unfaded. But this is no way to keep them when you are on the water. When you need
a life jacket it must be readily accessible and adjusted to fit you. There is no substitute for the
experience of entering the water while wearing a life jacket. Children, especially, need practice.
If possible, give, your guests this experience. Tel l them they should keep their arms to their
sides when jumping in to keep the life jacket from riding up. Let them jump in and see how the
life jacket responds. Is it adjusted so it does not ride up? Is it the proper size? Are all straps
snug? Are children's life jackets the right sizes for them? Are they adjusted properly? If a
child's life jacket fits correctly, you can l ift the child by the jacket's shoulder straps and the
child's chin and ears will not slip through. Non-swimmers, children, handicapped persons,
elderly persons and even pets should always wear life jackets when they are aboard. Many
states require that everyone aboard wear them in hazardous waters. Inspect your lifesaving
equipment from time to time. Leave any questionable or unsatisfactory equipment on shore.
Indelibly mark your life jackets with your vessel's name, number, and cal l ing port. This can be
important i n a search and rescue effort. Care of life Jackets Given reasonable care, life jackets
last many years. Thoroughly dry them before putting them away. Stow them in dry, wel l
ventilated places. Avoid the bottoms of lockers and deck storage boxes where moisture may
collect. Air and dry them frequently. Life jackets should not be tossed about or used as fenders
or cushions. Many contain kapok or fibrous glass material enclosed in plastic bags. Squeeze
your life jacket gently. Does air leak out? If so, water can leak in and it will no longer be safe to
use. Cut it Up so no one will use it, and throw it away. These materials are plastics. Like many
plastics, they break down after extended exposure to the ultraviolet light in sunlight. This
process may be more rapid when the materials are dyed with bright dyes such as "neon"
shades. Ripped and badly faded fabric are clues that the covering of your life jacket is
deteriorating. Now try to tear the fabric. If it can be torn, it should definitely be destroyed and
discarded. Compare the colors in protected places to those exposed to the sun. If the colors
have faded, the materials have been weakened. A fabric covered life jacket should ordinarily last
several boating seasons with normal use. A life jacket used every day in direct sunlight should

probably be replaced more often. Devices for making the whistle or horn noises required by the
Navigation Rules must be capable of a four second blast. The blast should be audible for at l
east one-half mile. Athletic whistles are not acceptable on boats 1 2 meters or longer. Use
caution with athletic whistles. When wet, some of them come apart and loose their "pea. If your
vessel is 12 meters long and less than 20 meters, you must have a power whistle or power horn
and a bell on board. Recreational boats 1 6 feet or longer must carry VDS at all times on coastal
waters. The same requirement applies to boats carrying six or fewer passengers for hire. Open
sailboats less than 26 feet long without engines are exempt in the daytime as are manually
propelled boats. Also exempt are boats in organized races, regattas, parades, etc. A wide
variety of signaling devices meet Coast Guard regulations. For pyrotechnic devices, a minimum
of three must be carried. Any combination can be carried as long as it adds up to at l east three
signals for day use and at least three signals for night use. If possible, carry more than the legal
requirement. In an emergency, your efforts would probably be better used in more effective
signaling methods. They also help to guide searchers in search and rescue situations. Be sure
you have the right types, and learn how to use them properly. In addition, they cost the Coast
Guard and its Auxiliary many wasted hours in fruitless searches. Recreational boats less than
16 feet long must carry visual distress signals on coastal waters at n ight. Each of these groups
is subdivided into pyrotechnic and non-pyrotechnic devices. A mirror can be used to good
advantage on sunny days. M irrors are available with holes in their centers to aid in "aiming.
When another boat is in sight, an effective VDS is to extend your arms from your sides and
move them up and down. Do it slowly. If you do it too fast the other people may think you are
just being friendly. This simple gesture is seldom misunderstood, and requires no equipment.
Hand-held or floating smoke flares are very effective in attracting attention from aircraft. Smoke
flares don't last long, and are not very effective in high wind or poor visibility. As with other
pyrotechnic devices, use them only when you know there is a possibility that someone will see
the display. To be usable, smoke flares must be kept dry. Keep them in airtight containers and
store them in dry places. If the "striker" is damp, dry it out before trying to ignite the device.
Some pyrotechnic devices require a forceful "strike" to ignite them. All hand-held pyrotechnic
devices may produce hot ashes or slag when burning. Hold them over the side of your boat in
such a way that they do not burn your hand or drip into your boat. Nighllime N on-Pyrotechnic
Signals An electric distress l ight is available. This l ight automatically flashes the international
morse code SOS distress signal. Flashed four to six times a minute, it is an unmistakable
distress signal. Be sure the batteries are fresh. Dated batteries give assurance that they are
current. Under the Inland Navigation Rules, a high intensity white light flashing times per minute
is a distress signal. Therefore, use strobe l ights on inland waters only for distress signals.
Aerial and hand-held flares can b e used at night o r in the daytime. Obviously, they are more
effective at night. Currently, the serviceable life of a pyrotechnic device is rated at 42 months
from its date of manufacture. Pyrotechnic devices are expensive. Look at their dates before you
buy them. Buy them with as much time remaining as possible. Like smoke flares, aerial and
hand-held flares may fail to work if they have been damaged or abused. They will not function if
they are or have been wet. Store them in dry, airtight containers in dry places. But store them
where they are readily accessible. Aerial VDSs, depending on their type and the conditions they
are used in, may not go very high. Again, use them only when there is a good chance they will
be seen. A paddle or oar can come in handy at times. For most small boats, a spare trolling or
outboard motor is an excellent idea. If you carry a spare motor, it should have its own fuel tank
and starting power. If you use an e lectric trolling motor, it should have its own battery. If your
battery "goes dead" it wil l not operate your electric pump. Most burn for less than 10 seconds.
Most parachute flares burn for less than 45 seconds. If you use a VDS in an emergency, do so
carefully. Hold hand-held flares over the side of the boat when in use. Never use a road hazard
flare on a boat, it can easily start a fire. Marine type flares are carefully designed to lessen risk,
but they stil l must be used carefully. Aerial flares should be given the same respect as firearms
since they are firearms! Never point them at another person. Don't allow children to play with
them or around them. When you fire one, face away from the wind. If there is a strong wind, aim
it somewhat more vertically. Never fire it straight up. Before you discharge a flare pistol, check
for overhead obstructions. These might be damaged by the flare. They might deflect the flare to
where it wil l cause damage. Check your first aid kit from time to time. Replace anything that is
outdated. Another good idea would be to take a Red C ross first aid course. Choose one of
suitable size for your boat. Better still, have two anchors of different sizes. Use the smaller one
in calm. Disposal of VDS Keep outdated flares when you get new ones. Many states have similar
laws. Vessels carrying six or fewer passengers for hire must have EPIRBs under some
circumstances when operating beyond the three mile limit. An EPIRB is a small about 6 to 20
inches high , battery-powered, radio transmitting buoy-like device. EPIRBs are activated by

being immersed in water or by a manual switch. In some cases separate anchors may be
needed for different situations. Use the larger one when the water is rougher or for overnight
anchoring. Carry enough anchor line of suitable size for your boat and the waters in which you
will operate. If your engine fails you, the first thing you usually should do is lower your anchor.
This is good advice in shallow water where you may be driven aground by the wind or water.
The anchor wil l usually hold your bow into the waves. You can use it to get advice or
assistance from the Coast Guard. In the event of a serious illness or injury aboard your boat,
the Coast Guard can have emergency medical equipment meet you ashore. Carry a few tools
and some spare parts, and learn how to make minor repairs. Many search and rescue cases are
caused by minor breakdowns that boat operators could have repaired. If your engine is an
inboard or stern drive, carry spare belts and water pump impellers and the tools to change
them. The auxiliarists who do these examinations are well-trained and knowledgeable in the
field. These examinations are free and done only at the consent of boat owners. To pass the
examination, a vessel must satisfy federal equipment requirements and certain additional
requirements of the coast guard auxiliary. If your vessel does not pass the Courtesy Marine
Examination, no report of the failure is made. Instead, you will be told what you need to correct
the deficiencies. The examiner will return at your convenience to redo the examination. If your
vessel qualifies, you will be awarded a safety decal. The decal does not carry any special
privileges, it simply attests to your interest in safe boating. The rules of safety for mechanics
range from "don't smoke around gasoline," to "use the proper tool s for the job. Whenever you
are working on your boat, pay attention to what you are doing. The more you pay attention to
details and what is going on around you, the less likely you will be to hurt yourself or damage
your boat. Do's Do keep a fire extinguisher and first aid kit handy. If you wear glasses for the
sake of vision, wear safety goggles over your regular glasses. Do shield your eyes whenever
you work around the battery. Do disconnect the negative battery cable when working on the
electrical system. In some cases it can even exceed 50, volts. Do follow manufacturer's
directions whenever working with potentially hazardous materials. Do properly maintain your
tools. Loose hammerheads, mushroomed punches and chisels, frayed or poorly grounded e
lectrical cords, excessively worn screwdrivers, spread wrenches open end , cracked sockets, or
sl ipping ratchets can cause accidents. Likewise, keep your tools clean; a greasy wrench can
slip off a bolt head, ruining the bolt and often harming your knuckles in the process. Do use the
proper size and type of tool for the job at hand. Do select a wrench or socket that fits the nut or
bolt. The wrench or socket should sit straight, not cocked. Do, when possible, pull on a wrench
handle rather than push on it, and adjust your stance to prevent a fall. Do be sure that
adjustable wrenches are tightly closed on the n u t or bolt and pulled so that the force is on the
side of the fixed jaw. Better yet, avoid the use of an adjustable if you have a fixed wrench that
will fit. Do strike squarely with a hammer; avoid glancing blows. Do use common sense
whenever you work on your boat or motor. Carbon monoxide is poisonous; it takes a long time
to leave the human body and you can build up a deadly supply of it in your system by simply
breathing in a little every day. Don't work around moving parts while wearing loose clothing.
Short sleeves are much safer than long, loose sleeves. Jewelry, watches, large belt buckles, or
body adornment of any kind is not safe working around any vehicle. Long hair should be tied
back under a hat. Don't use pockets for tool boxes. A fall or bump can drive a screwdriver deep
into your body. Even a rag hanging from your back pocket can wrap around a spinning shaft.
Don't smoke when working around gasoli ne, cleaning solvent or other flammable material.
Don't smoke when working around the battery. When the battery is being charged, it gives off
explosive hydrogen gas. Save the cigarette money and put it into your boat! Gasoline contains
dangerous additives which can enter the body through a cut or through your pores. Gasoline
also removes all the natural oils from the skin so that bone dry hands will suck up oil and
grease. Don't use screwdrivers for anything other than driving screws! At the very least, you'll
ruin a good screwdriver. Canvas or leather are the best. These jobs are not the ones usually
associated with hand injuries. A good pair of rubber gloves such as those usually associated
with dish washing or vinyl gloves is also a great idea. There are some liquids such as solvents
and penetrants that don't belong on your skin. Avoid burns and rashes. Wear these gloves. And
lastly, an option. You can handle greasy parts, perform small tasks, wash parts, etc. These
gloves take a surprising amount of abuse without tearing and aren't expensive. Note however,
that it has been reported that some people are allergic to the latex or the powder used inside
some gloves, so pay attention to what you buy. Don't begin any job without a good pair of work
goggles or impact resistant glasses! When doing any kind of work, it's all too easy to avoid eye
injury through this simple precaution. And don't just buy eye protection and leave it on the
shell. Wear it all the time! These lenses are impact resistant and are available at any
optometrist. Often overlooked is hearing protection. Power equipment is noisy! Loud noises

damage your ears. The simplest and cheapest form of ear protection is a pair of noise-reducing
ear plugs. Cheap insurance! And, they may even come with their own, cute little carrying case.
More substantial, more protection and more money is a good pair of noise. When a particular
chemical i s not being used, keep i t capped, upright and i n a safe place. Always read and
follow all label directions and be sure to wear hand and eye protection! Y job without a good
pair of work goggles or impact resistant glasses. Also good noise reducing earmuffs are cheap
insurance to protect your hearing. Anti-seize is used to coat certain fasteners prior to
installation. This can be especially helpful when two dissimilar metals are in contact to help
prevent corrosion that might lock the fastener in place. Lithium grease, chassis lube, silicone
grease or a synthetic brake caliper grease can all be used pretty much interchangeably. All can
be used for coating rust-prone fasteners and for facil itating the assembly of parts that are a
tight fit. Silicone and synthetic greases are the most versatile. Silicone dielectric grease is a
non-conductor that is often used to coat the terminals of wiring connectors before fastening
them. And, for some reason, your eye is always in the way. Silicone spray is a good lubricant for
hard-to-reach places and parts that shouldn't be gooped up with grease. Penetrating oil may
turn out to be one of your best friends when taking something apart that has corroded
fasteners. These products have hundreds of uses. Before disassembling any part especially on
an exhaust system , check the fasteners. If any appear rusted, soak them thoroughly with the
penetrant and let them stand while you do something else for particularly rusted or frozen parts
you may need to soak them a few days in advance. This simple act can save you hours of
tedious work trying to extract a broken bolt or stud. They protecUrom all but the loudest
sounds. Hopefully those are sounds that you'll never encounter since they're usually associated
with disasters. That's fine. In addition, a denim work apron is a nice accessory. That's what it's
for. When working in cold weather, a one-piece, thermal work outfit is invaluable. Just look at
what the marine mechanics are wearing and that should give you a clue as to what type of
clothing is good. There is a whole range of chemicals that you'll find handy for maintenance
work. The most common types are, lubricants, penetrants and sealers. Keep these handy on
board. There are also many chemicals that are used for detailing or cleaning. These products
have hundreds of uses and should be a part of your chemical tool collection. A sometimes
overlooked use for sealants like RTV is on the threads of vibration prone fasteners. Sealants are
an indispensable part for certain tasks, especially if you are trying to avoid leaks. Most sealers
are used in conjunction with gaskets, but some are used instead of conventional gasket
material. These sealers are applied to the mating sur-. One very helpful type of non-hardening
sealer is the "high tack" type. This type is a very sticky material that holds the gasket in place
while the parts are being assembled. This stuff is really a good idea when you don't have
enough hands or fingers to keep everything where it should be. On some engines, this material
is used instead of a gasket. Sealants are essential for preventing leaks In those instances, a
gasket may not be available or, because of the shape of the mating surfaces, a gasket shouldn't
be used. RTV does have its limitations though. When using this material, you will have a time l
imit. In addition, when squeezing the material out of the tube, don't drop any glops into the
engine. The stuff will form and set and travel around the oil gallery, possibly plugging up a
passage. Also, most types are not fuel-proof. Check the tube for all cautions. There are two
types of cleaners on the market today: parts cleaners and hand cleaners. The parts cleaners are
for the parts; the hand cleaners are for you. They are not interchangeable. There are many good,
non-flammable, biodegradable parts cleaners on the market. These cleaning agents are safe for
you, the parts and the environment. Therefore, there is no reason to use flammable, caustic or
toxic substances to clean your parts or tools. As far as hand cleaners go, the waterless types
are the best. They have always been efficient at cleaning, but l eave a pretty smelly odor.
Choose one with pumice for added cleaning power though, just about all of them have
eliminated the odor and added stuff that actually smells good. Make sure that you pick one that
contains lanolin or some other moisture-replenishing additive. Cleaners not only remove grease
and oil but also skin oil. Real men DO use hand lotion! Believe it or not, using hand lotion
before your hands are dirty will actually make them easier to clean when you're finished with a
dirty job. Lotion seals your hands, and keeps dirt and grease from sticking to your skin. Tools;
this subject could fill a completely separate manual. The first thing you will need to ask
yourself, is just how involved do you plan to get. If you are serious about your maintenance you
will want to gather a quality set of tools to make the job easier, and more enjoyable. Almost
every do-it-yourselfer loves to accumulate tools. Though most find a way to perform jobs with
only a few common tools, they tend to buy more over time, as money allows. So gathering the
tools necessary for maintenance does not have to be an expensive, overnight proposition.
When buying tools, the saying "You get what you pay for. Don't go cheap! These two qualities
tell you that the tool is strong enough for the job. With any tool, go with a name that you've

heard of before, or, that is. Let's go over a list of tools that you'll need. Most of the world uses
the metric system. However, some American-built engines and aftermarket accessories use
standard fasteners. So, accumulate your tools accordingly. Any good DIYer should have a
decent set of both U. Most advertising refers to "SAE and metric", or "standard and metric. The
SAE likes metrics just fine. Both English U. Also, the current "standard" measurement IS metric.
So, if it's not metric, it's U. Drive size refers to the size of the drive lug on the ratchet, breaker
bar or speed handle. You'll need a good 1f2 inch set since this size drive lug assures that you
won't break a ratchet or socket on large or heavy fasteners. Also, torque wrenches with a torque
scale high enough for larger fasteners are usually 1f2 inch drive. As for the sockets themselves,
they come in standard and deep lengths as well as 6 or 1 2 point. However, some bolts may
require deep sockets bottom. These fasteners require a socket with a hex shaped driver. Hex
driver sockets are available individually or in sets just like conventional sockets. Torque
wrenches come in various designs and most stores will carry a variety to suit your needs. A
torque wrench should be used any time you have a specific torque value for a fastener. Keep in
mind that because there is no worldwide standardization of fasteners, the charts at the end of
this section are a general guideline and should be used with caution. If you are using the right
tool for the job, you should not have to strain to tighten a fastener. Each has advantages. The 6
point socket is stronger and less prone to slipping which would strip a bolt head or nut 1 2 point
sockets are more common, usually less expensive and can operate better in tight places where
the ratchet handle can't swing far. Standard length sockets are good for just about all jobs,
however, some stud-head bolts, hard-to-reach bolts, nuts on long studs, etc , require the deep
sockets. Most manufacturers use recessed hex-head fasteners to retain many of the engine
parts. These fasteners require a socket with a hex shaped driver or a large sturdy hex key. To
help prevent torn knuckles, we would recommend that. Top to bottom: a 3fs inch drive beam
type that reads in inch lbs. If used properly, it can be the most accurate also. To use the click
type wrench you pre-adjust it to a torque setting. Once the torque is reached, the wrench has a
reflex signaling feature that causes a momentary breakaway of the torque wrench body,
sending an impulse to the operator's hand. They come in all drive sizes and lengths. Open end
wrenches have 2-jawed openings at each end of the wrench. They can slip on a worn or
rounded bolt head or nut, causing bleeding knuckles and a useless fastener. Combination
wrenches have the best of both. They have a 2-jawed open end and a box end. These wrenches
are probably the most versatile. As for numbers, you'll need 2 of each size, since, in many
instances, one wrench holds the nut while the other turns the bolt On most fasteners, the nut
and bolt are the same size so having two wrenches of the same s ize comes in handy. Just
make sure that you don't use them instead of a wrench too often since they can easily round off
a bolt head or nut. Locking p liers are usually used for gripping bolts or studs that can't be
removed conventionally. Locking pliers can rank right up behind duct tape as the handy-man's
best friend. They come in 2 basic flavors, either standard or Phillips. Standard blades come in
various sizes and thicknesses for all types of slotted fasteners. Phillips screwdrivers come in
sizes with number designations from 1 on up, with the lower number designating the smaller
size. Screwdrivers can be purchased separately or i n sets. Rest assured that the proper wrench
to fit is available at your local tool store. Although you will typically just need the sizes we
specified, there are some exceptions. Occasionally you will find a nut which is larger. For these,
you will need to buy ONE expensive wrench or a very large adjustable. O ne extremely valuable
type of wrench is the adjustable wrench. An adjustable wrench has a fixed upper jaw and a
moveable lower jaw. The lower jaw is moved by turning a threaded drum. The advantage of an
adjustable wrench is its ability to be adjusted to just about any size fastener. The main
drawback of an adjustable wrench is the lower jaw's tendency to move slightly under heavy
pressure. This can cause the wrench to slip if it is not facing the right way. Pulling on an
adjustable wrench in the proper direction will cause the jaws to lock in place. Adjustable
wrenches come in a large range of sizes, measured by the wrench length. They are, more than
anything, an extension of your hand. A soft-faced dead-blow hammer is used for hitting things
safely and hard. You may wonder why you'd need one for something as simple as maintenance,
but you never know. Among other things, guide studs to ease parts installation can be made
from old bolts with their heads cut off. A tap and die set might be something you've never
needed, but you will eventually. Also, you'll likely run across a situation in which stripped
threads will be encountered. The tap and die set will handle that for you. Gasket scrapers are
just what you'd think, tools made for scraping old gasket material off of parts. You don't
absolutely need one. Old gasket material can be removed with a putty knife or single edge razor
blade. However, putty knives may not be sharp enough for some really stubborn gaskets and
razor blades have a knack of breaking just when you don't want them to, inevitably slicing the
nearest body part! As the old saying goes, "always use the proper tool for the job". If you're

going to use a razor to scrape a gasket, be sure to always use a blade holder. Putty knives really
do have a use in a repair shop. Just because you remove all the bolts from a component sealed
with a gasket doesn't mean it's going to come off. Most of the time, the gasket and sealer will
hold it tightly. A small - 0 inches centimeters long - prybar is extremely useful for removing
stuck parts. Never use a screwdriver as a prybar! Screwdrivers are not meant for prying.
Screwdrivers, used for prying, can break, sending the broken shalt flying! When manufacturers
go through the trouble of making a special tool, it is usually necessary to use it to assure that
the job will be done right. A special tool might be designed to make a job easier, or it might be
used to keep you from damaging or breaking a part. Don't worry, MOST basic maintenance
procedures can either be performed without any special tools OR, because the tools must be
used for such basic things, they are commonly available for a reasonable price. Luckily, you will
probably never need such a tool. Special tools can be as inexpensive and simple as an
adjustable strap wrench or as complicated as an ignition tester. A few common specially tools
are listed here, but check with your dealer or with other boaters for help in determining if there
are any special tools for YOUR particular engine. There is an added advantage in seeking advice
from others, chances are they may have already found the special tool you will need, and know
how to get it cheaper. Luckily, these are usually inexpensive and are available at most parts
stores. Just be careful because the larger testers are usually designed for larger batteries and
may require more acid than you will be able to draw from the battery cel l. Smal ler testers
usually a short, squeeze bulb type wi l l require less acid and should work on most batteries.
Luckily, many parts stores have them on hand and are willing to test your battery for you. This
last type is especially useful if you store your boat for any length of time such as during the
severe winter months found in many Northern climates. Remember that most batteries are
shipped dry and in a partial charged state. Before a new battery can be put into service it must
be filled and properly charged. Failure to properly charge a battery which was shipped dry
before it is put into service will prevent it from ever reaching a fully charged state. Note that the
negative voltmeter lead will always be black and that the positive voltmeter will always be some
col or other than black usually red. Ohmmeter-the ohmmeter is designed to read resistance
measured in ohms in a circuit or component. Most ohmmeters wil l have a selector switch which
permits the measurement o! Some ohmmeters are "auto-ranging" which means the meter itself
will determine which scale to use. Since the meters are powered by an internal battery, the
ohmmeter can be used like a self-powered test l ight. Since the ohmmeter's internal resistance
and voltage are known values, the amount o! The ohmmeter can also be used to perform a
continuity test tor suspected open circuits. In using the meter tor making continuity checks, do
not be concerned with the actual resistance readings. Infinite resistance indicates an opening in
the circuit. A high resistance reading where there should be none indicates a problem in the
circuit. Checks tor short circuits are made in the same manner as checks tor open circuits,
except that the circuit must be isolated from both power and normal ground. Infinite resistance
indicates no continuity, while zero resistance indicates a dead short. They can be purchased in
either analog or digital form and have a price range to suit any budget. A multimeter is a
voltmeter, ammeter and ohmmeter along with other features combined into one instrument. A
brief description o! The voltmeter has a positive and a negative lead. Ammeter-an ammeter
measures the amount of current flowing through a circuit in units called amperes or amps. By
referring to a specified current draw rating, then measuring the amperes and comparing the two
values, one can determine what is happening within the circuit to aid in diagnosis. An open
circuit, tor example, will not allow any current to! A damaged component or circuit will have an
increased current draw, so the reading will be high. The ammeter is always connected in series
with the circuit being tested. All o! Excessive current draw can blow! This becomes increasingly
more important on outboards with high hours. The screw-in type is slower to use, but eliminates
the possibility o! A compression reading will uncover many problems that can cause rough
running. Normally, these are not the sort of problems that can be cured by a tune-up. Vacuum
gauges are handy tor discovering air leaks, late ignition or valve timing, and a number o! To do
this, you will need at l east a few precision tools in addition to the special tools mentioned
earlier. The simple truth is that you really won't have the need for many of these items just for
simple maintenance. Should you decide on becoming more involved i n boat engine mechanics,
such as repair or rebuilding, then these tools will become very important. The success of any
rebuild is dependent, to a great extent on the ability to check the size and fit of components as
specified by the manufacturer. Outside micrometers can be used to check the thickness parts
such shims or the outside diameter of components like the crankshaft journals. They are also
used during many rebuild and repair procedures to measure the diameter of components such
as the pistons. The most common type of micrometer reads in 1! Inside micrometers are used to
measure the distance between two parallel surfaces. For example, in powerhead rebuilding

work, the inside mike measures cylinder bore wear and taper. Remember that an inside mike
must be absolutely perpendicular to the work being measured. When you measure with an
inside mike, rock the mike gently from side to side and tip it back and forth slightly so that you
span the widest part of the bore. Just to be on the safe side, take several readings. Metric
micrometers are read in the same way as inch micrometers, except that the measurements are
in millimeters. Each line on the main scale equals 1 mm. Each fifth l i ne is stamped 5, 1 0, 1 5,
and so on. Each line on the thimble scale equals 0. Simply take the reading and then hold the
calipers on an accurate steel rule. There is a movable contact arm on the dial indicator. When
the arms moves, the needle rotates on the dial. Dial indicators are calibrated to show readings
in thousandths of an inch and typically, are used to measure end-play and run out on various
parts. Dial indicators are quite easy to use, although they are relatively expensive. A variety of
mounting devices are available so that the indicator can be used in a number of situations.
Simply insert the gauge i n the hole to be measured and lock the plungers after they have
contacted the walls. Remove the tool and measure across the plungers with an outside
micrometer. A depth gauge can be i nserted into a bore or other small hole to determine exactly
how deep it is. One common use for a depth gauge is measuring the distance the piston sits
below the deck of the block at top dead center. Some outside calipers contain a built-in depth
gauge so money can be saved by just buying one tool. Most threaded retainers may be reused,
provided that they are not damaged in use or during the repair. Whenever possible, we will note
any special retainers which should be replaced during a procedure. Additionally, be sure that
the driver surface of the fastener has not. In all cases, be absolutely sure you have selected the
proper replacement. Don't be shy, you can always ask the store clerk for help. If this is the case,
you may have to drill and tap the hole, rep lace the nut o r otherwise repai r the threads. NEVER
try to force a replacement bolt to fit into the damaged threads. This could lead to frustration
down the line should that component ever need to be disassembled again. If you must replace a
fastener, whether due to design or damage, you must always be sure to use the proper
replacement. In all cases, a retainer of the same design, material and strength should be used.
Markings on the heads of most bolts will help determine the proper strength of the fastener. The
same material, thread and pitch must be selected to assure proper installation and safe
operation of the vehicle afterwards. Thread gauges are available to help measure a bolt or
stud's thread. Most part or hardware stores keep gauges avai I able to he I p you select the
proper size. In a pinch, you can use another nut or bolt for a thread gauge. If the bolt you are
replacing is not too badly damaged, you can select a match by finding another bolt which will
thread i n its place. If you find a nut which threads properly onto the damaged bolt, then use
that nut to help select the replacement bolt. Torque is defined as the measurement of resistance
to turning or rotating. A common example of this would be tightening a threaded retainer such
as a nut, bolt or screw. Measuring torque is one of the most common ways to help assure that a
threaded retainer has been properly fastened. When tightening a threaded fastener, torque is
applied i n three distinct areas, the head, the bearing surface and the clamp load. Approximately
40 percent of the applied torque is used in overcoming thread friction. This leaves only about 1
0 percent of the applied torque to develop a useful clamp load the force which holds a joint
together. This means that friction can account for as much as 90 percent of the applied torque
on a fastener. Standard and Metric Measure m ents Specifications are often used to help you
determine the condition of various components, or to assist you in their installation. Some of
the most common measurements include length in. Hg, kPa or mm Hg. I n some cases, that
value may not be conveniently measured with what is available in your tool box. Luckily, many
of the measuring devices which are available today will have two scales so Standard or Metric
measurements may easily be taken. The conversion factor chart is used by taking the given
specification and multiplying it by the necessary conversion factor. For instance, looking at the
first line, if you have a measurement in inches such as "free-play should be 2 in. This
mformat1on identifies the specific engine and will indicate to the owner or service technician if
there are any unique parts or if any changes have been made to that particular model during its
production run. The serial and models number should be used any time you order replacement
parts. For more 1nformat1on, refer to the "Serial Number Identification" and the "General
Engine Specifications" charts at the end of this section. Use only Suzuki CC! These oils are
proprietary lubricants des1gned to ensure opt1mal engine performance and to minimize
combustion. Remember, it is this oil, mixed with the gasoline that lubricates the internal parts of
the engine. Lack of lubrication due to the wrong mix or improper type of oil can cause
catastrophic powerhead failure. The first is the pre-mix method used on outboards up to 6
horsepower and on some commercial models. The second is the automatic oil injection method
which automatically injects the correct quantity of oil into the engine for all operating
conditions. Mixing the engine lubricant with gasoline before pouring it into the tank is by far the

simplest method of lubrication for 2-stroke outboards. However' this method is the most messy
and causes the most amount of harm to o ur environment. Most manufacturers use a ratio that
is 50 parts of fuel to 1 part of oil or a 1 ratio. Consult your owners manual to determine what the
appropriate ratio should be for your engine. The procedure itself is uncomplicated. Simply add
the correct amount of lubncant to your fuel tank and then fill the tank with gasoline. The order in
wh1ch you do th1s IS 1mportant because as the gasoline is poured into the fuel tank it will mix
with and agitate the oil for a complete blending. If you are attempting to top off your tank, here
is a general guideline to determine how much oil to add. For three gallons of fuel you would add
4 ounces of oil to obtain a 1 00 : 1 ratio ; 8 ounces of oil to obtain a ratio and 1 6 ounces of oil to
obtain a ratio. Oil Injection. Most outboard manufacturers use a mechanically driven oil pump
mounted on the engine block that is connected to the throttle by way of a linkage arm. The
outboard required a complete overhaul. As the throttle lever is advanced to increase engine
speed, the l inkage arm also moves, opening a valve that allows more oil to flow into the oil
pump. Most mechanical-injection systems incorporate low-oi l warning alarms that are also
connected to an engine overheating sensor. Also, these systems may have a built-in speed
limiter. This sub-system is designed to reduce engine speed automatically when oil problems
occur. The procedure for filling these systems is simple. On each powerhead there is an
auxiliary oil reservoir which holds the 2-stroke oil. Simply fill the oil take to the proper capacity.
For more information on the oil injection system refer to the "Lubrication and Cooling" section
of this manual. Regular maintenance and inspection of the lower unit is critical for proper
operation and reliability. The most common cause of a lower unit failure is water contamination.
If the line is not removed, it will eventually cut the propeller shaft seal and allow water to enter
the lower unit. This area should be checked frequently. Entangled fishing line can actually cut
through the seal, allowing water to enter the lower unit and lubricant to escape. These oils are
proprietary lubricants designed to ensure optimal performance and to minimize corrosion in the
lower unit. R emember, it is this lower unit lubricant that prevents corrosion and lubricates the
internal parts of the drive gears. You should make every effort to minimize your exposure to
used engine oil. Protective gloves should be worn when changing the oil. Wash your hands and
any other exposed skin areas as soon as possib l e after exposure to used engine o i l. Soajl
and water, or waterless hand cleaner should be used. Place a suitable container under the lower
unit. Loosen the oil level plug on the lower unit. This step is important! If the oil level plug
cannot be loosened or removed, the complete lower unit l ubricant service cannot be
performed. Never remove the vent or filler plugs when the lower unit is hot. Expanded lubricant
will be released through the plug hole. Remove the fill plug from the lower end of the gear
housing followed by the oil level plug. Allow the lubricant to completely drain from the lower
unit. If applicable, check the magnet end of the drain screw for metal particles. Inspect the
lubricant for the presence of a milky white substance, water or metallic particles. If any of these
conditions are present, the lower unit should be serviced immediately. Place the outboard in the
proper position for filling the lower unit. The lower unit should not l ist to either port or
starboard, and should be completely vertical. On smaller outboards, insert the lubricant tube
into the oil drain hole at the bottom of the lower unit, and squeeze lubricant until the excess
begins to come out the oil level hole. On larger outboards, oil should be injected, to fill the gear
case through the drain plug. Using new gaskets, washers install the oil level and vent plugs if
applicable first, then install the oil fill plug. Place the used lubricant in a suitable container for
transportation to an authorized recycl ing station. The fuel filter is designed to keep particles of
dirt and debris from entering the carburetor s and clogging the internal passages. A small speck
of dirt or sand can drastically affect the ability of the carburetor s to deliver the proper amount
of air and fuel to enter the engine. If a filter becomes clogged, the flow of gasoline will be
impeded. This could cause lean fuel mixtures, hesitation and stumbling, and idle problems.
Regular replacement of the fuel filter will decrease the risk of blocking the flow of fuel to the
engine, which could leave you stranded on the water. Change your fuel filter on a regular basis
to avoid fuel delivery problems to the carburetor. In addition to the fuel filter mounted on the
engine, a filter is usually found inside or near the fuel tank with the exception of DT2 and DT2.
Because of the large variety of differences in both portable and fixed fuel tanks, it is impossible
to give a detailed procedure for removal and installation. Filters of this type usually only need to
be cleaned and returned to service. Fuel filters on the outside of the tank are typically of the
inline type, and are replaced by simply removing the clamps, disconnecting the hoses, and
installing a new filter. When installing the new filter, make sure the arrow on the filter points in
the direction of fuel flow. After relieving the fuel pressure, remove the service check bolt and
replace the 6mm sealing washer with a new one. Tighten the service check bolt to 9 ft. D o not
smoke while working around gasoline. Keep a dry chemical fire extinguisher near the work area.
Remove the engine cover. Locate the fuel filter in the engine pan. Lift the fuel filter from the

engine pan, and place a pan or clean rag underneath it to absorb any spilled fuel. Slide the hose
retaining clips oft the filter nipple with a pair of pliers and disconnect the hoses from the filter.
Reinstall the hoses on the filter nipples of the new filter. Make sure the embossed arrow on the
filter points in the direction of fuel flow. Slide the clips on each hose over the filter nipples.
Check the fuel filter installation for leakage by priming the fuel system with the fuel line primer
bulb. Once it is confirmed that there is no l eakage from the connections, place the filter back to
its proper position i n the engine pan. Replace the engine cover. This powerhead required a
complete overhaul. Please be advised that fue l under pressure may penetrate the skin or any
part of the body it contacts. To avoid the possibility of fire and personal injury, always
disconnect the negative battery cable. Always place a shop towel or cloth around the fitting or
connection prior to loosening to absorb any excess fuel due to spillage. Ensure that all fuel
spillage is removed from engine surfaces. Ensure that all fuel soaked clothes or towels in
suitable waste container. Place a wrench on both the service check bolt and fitting nut to
prevent the fitting from twisting and breaking oft. Holding the service check bolt and fuel
pressure check nut with both wrenches, place a shop towel or equivalent material over the
service check bolt. Loosen the service check bolt approximately one turn slowly to relieve the
fuel pressure. The arrow on the filter circled indicates the direction of the flow of fuel. Water can
enter the fuel supply from a variety of sources and can lead to poor engine performance and
ultimately, serious engine damage. Because of the large variety of differences in both portable
and fixed fuel tanks, it is impossible to give a single procedure to cover all applications.
Usually, these pivot points are easily lubricated by simply attaching a grease gun to the fittings.
Due to the very corrosive nature of salt water, an anti-seize thread compound should be used
on all exposed fasteners outside of the cowling to reduce the chance of them seizing in place
and breaking off when you try to remove them. R insing off the engine after each use is a very
good habit to get into, not only does it help preserve the appearance of the engine, it virtually
eliminates the corrosive effects of operating in salt water. Remove and inspect the propeller.
Use a file t o trim nicks and burrs. Take care not to remove any more material than is absolutely
necessary. Also, check the rubber and splines inside the propeller hub for damage. If there is
damage to either of these, take the propeller to your local marine dealer or a "prop shop". They
can evaluate the damaged propeller and determine if it can be saved by rehubbing. Additionally,
the propeller should be removed each time the boat is hauled from the water at the end of an
outing. This may seem like a waste of time, but the small amount of time involved in removing
the propeller is returned many times by reduced maintenance and repair, including the
replacement of expensive parts. The propeller should b e inspected regularly t o be sure the
blades are in good condition. If any of the blades become bent or nicked, this condition wil l set
up. When the hull sustains a severe blow, the impact will be either absorbed by deflection of the
laminated panel or the blow will result in a definite, localized break. In addition to hull damage,
bulkheads, stringers, and other stiffening structures attached to the hull may also be affected
and therefore, should be checked. Repairs are usually confined to the general area of the
rupture. A fouled bottom can seriously affect boat performance. This is one reason why racers,
large and small , both powerboat and sail, are constantly giving attention to the condition of the
hull below the waterline. In areas where marine growth is prevalent, a coating of vinyl,
anti-fouling bottom paint should be applied. If growth has developed on the bottom, it can be
removed with a solution of Muriatic acid applied with a brush or swab and then rinsed with clear
water. The fumes are toxic. Therefore, work in a well-ventilated area, or if outside, keep your
face on the windward side of the work. Barnacles have a nasty habit of making their home on
the bottom of boats which have not been treated with anti-fouling paint. Actually they will not
harm the fiberglass hull, but can develop i nto a major nuisance. If barnacles or other
crustaceans have attached themselves to the hull, extra work will be required to bring the
bottom back to a satisfactory condition. First, if practical, put the boat into a body of fresh water
and allow it to remain for a few days. A large percentage of the growth can be removed in this
manner. If this remedy is not possible, wash the bottom thoroughly with a high-pressure fresh
water source and use a scraper. Small particles of hard shell may stil l hold fast. These can be
removed with sandpaper. However, l ike any other material they can be damaged. One of the
advantages of this type of construction is the relative ease with which it may be repaired.
Because of its break characteristics, and the simple techniques used in restoration, these hulls
have gained popularity throughout the world. A fiberglass hull has almost no internal stresses.
Therefore, when the hull is broken or stove-in, it retains its true form. Check the trim tabs and
the anodes zinc. Replace them, if necessary. The trim tab must make a good ground inside the
lower unit. Therefore, the trim tab and the cavity must not be painted. In addition to trimming the
boat, the trim tab acts as a zinc electrode to prevent electrolysis from acting on more expensive
parts. The tabs are inexpensive and should be replaced frequently. Clean the exterior surface of

the unit thoroughly. Clean any damaged or corroded areas, and then apply primer and matching
paint. Check the entire u n it for loose, damaged, or missing parts. An anode is attached across
both clamp brackets. Lead wires provide good electrical continuity between various brackets
which might be isolated from the trim tab by a coating of lubricant between moving parts.
Battery Difficulty in starting accounts for almost half of the service required on boats each year.
A survey by Champion Spark Plug Company indicated that roughly one third of all boat owners
experienced a "won't start" condition in a given year. When an engine won't start, most people
blame the battery when, in fact, it may be that the battery has run down in a futile attempt to
start an engine with other problems. Most wise boaters wil l consider it to be both. Lead wires
are used as an assist in reducing corrosion. Continued regular maintenance of the battery will
ensure trouble free starting on the water. The following are a list of basic electrical system
service procedures that should be performed as part of any tune-up. Check to be sure the
battery is fastened securely in position Check the battery's state of charge and charge as
necessary Check battery voltage while cranking the starter. Voltage should remain above 9.
Normal parasitic loads may drain a battery on boat that is in storage and not used frequently.
Boats that have additional accessories with increased parasitic load may discharge a battery
sooner. Storing a boat with the negative battery cable disconnected or battery switch turned off
will minimize discharge due to parasitic loads. A solution of baking soda and water mixed into a
paste may be used for cleaning, but be careful to flush this off with clear water. Because the cell
plates must be kept submerged below the fluid level in order to operate, maintaining the fluid
level is extremely important. In addition, because the specific gravity of the acid is an indication
of electrical charge, testing the fluid can be an aid in determining if the battery must be
replaced. I f y o u should splash any on your skin or i n your eyes, flush the affected area with
plenty of clear water. If it lands in your eyes, get medical help immediately. As stated earlier, the
specific gravity of a battery's electrolyte level can be used as an indication of battery charge. At
least once a year, check the specific gravity of the battery. Most parts stores carry a variety of
inexpensive battery testing hydrometers. These can be used on any non-sealed battery to test
the specific gravity in each cel l. Conventional Battery. Battery electrolyte is sucked into the
hydrometer until the float or pointer is l ifted from its seat. If gravity is low in one or more cells,
the battery should be slowly charged and checked again to see if the gravity has come up.
Generally, if after charging, the specific gravity of any two cells varies more than 50 points 0.
Check the battery electrolyte level at least once a month, or more often in hot weather or during
periods of extended operation. Electrolyte level can be checked either through the case on
translucent batteries or by removing the cell caps on opaque-case types. The electrolyte level in
each cell should be kept filled to the split ring inside each cell, or the line marked on the outside
of the case. If the level is low, add only distilled water through the opening until the level is
correct. Each cell is separate from the others, so each must be checked and filled individually. If
water is added in freezing weather, the battery should be warmed to allow the water to mix with
the electrolyte. Otherwise, the battery could freeze. Although some maintenance-free batteries
have removable cell caps for access to the electrolyte, the electrolyte condition and level is
usually checked using the built-in hydrometer "eye". The exact type of eye varies between
battery manufacturers, but most apply a sticker to the battery itself explaining the pas-. When in
doubt, refer to the battery manufacturer's instructions to interpret battery condition using the
built-in hydrometer. A dark eye is normally an indicator of a battery with sufficient fluid, but one
that may be low in charge. In this last case, sealed batteries with an insufficient electrolyte level
must usually be discarded. Loosen the clamps and remove the cables, negative cable first.
These are inexpensive and available from most auto parts stores. Clean the cable clamps and
the battery terminal with a wire brush, until all corrosion, grease, etc. After the clamps and
terminals are clean, reinstall the cables, negative cable last; Do not hammer the clamps onto
battery posts. Tighten the clamps securely, but do not distort them. Give the clamps and
terminals a thin external coating of grease after installation, to retard corrosion. Check the
cables at the
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same time that the terminals are cleaned. When lifting a battery, use a battery carrier or lift at
opposite corners of the base. Ensure there is good ventilation in a room where the battery is
being charged. Do not attempt to charge or load-test a maintenance-free battery when the
charge indicator dot is indicating insufficient electrolyte. Disconnect the negative battery cable
if the battery is to remain in the boat during the charging process. Sudden power surges can
destroy electronic components. Battery chargers are electrical devices that change Alternating

Current AC to a lower voltage of Direct Current DC that can be used to charge a marine battery.
Wear eye protection when working around batteries. Batteries contain corrosive acid and
produce explosive gas a byproduct of their operation. Acid on the skin should be neutralized
with a solution of baking soda and water made into a paste. In case acid contacts the eyes,
flush with clear water and seek medical attention immediately.

