
The Marine Service Technology high school program is 

the first of its kind and sets a new bar for the level of 

education students are working towards. The tools 

available will help your marine program successfully 

teach the skills and fundamental knowledge necessary 

for students to embark on a fulfilling career in the 

boating industry. 

The Fundamentals in Marine Service Technology text book serves as the foundation for the program and 

the following material is a sample of the instructor’s materials which are accessible online for a variety 

of implementations.  

The complete package includes: 

 Presentations designed in Microsoft PowerPoint which are ready for your class. 
 Image Library with helpful terms, descriptions and examples. It is organized by chapter and each 

image is downloadable by the instructor. 
 Videos which dive deeper into certain topics. They provide a great break from lecture and a 

different level of engagement as well as provide better examples of a topic that may not be 
available in class.  

 Flashcards for practice and drills. They are arranged in either terms or definitions 
 Assessments which prepare the students for the exam. The exams are established using 

common online learning formats (Moodle, Blackboard, Etc.) or can be downloaded for 
conventional print distribution. 

 

 



Chapter 1-1 



Chapter 1-2 



This book’s title starts with fundamentals, and so will we. That means 

building up a large body of knowledge from the simplest things first. 

In our case, those things are the parts and dimensions of a boat. See 

Figure 1-1. From there we’ll proceed to the fundamentals of moving 

boats safely across the water. 
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The body of a boat is its hull. The deck is its horizontal surface. In 

most of today’s fiberglass boats, the hull and the deck are the two 

main physical components, or parts, from which the boat is built. The 

gunwale (pronounced gun’l) is the upper edge of the hull where it 

meets the deck. Freeboard describes the vertical distance between 

the gunwale and the waterline—the line marking where the hull floats 

in the water at rest. The name for that physical portion of the hull is 

topsides. Draft is the vertical distance between the waterline and the 

bottom edge of the keel at its deepest point. When a boat’s draft is 

four feet, we say the boat draws four feet. The physical part of the 

hull below the waterline is the bottom. The front of a boat is called 

the bow; the back is the stern. The stem is the physical front edge of 

the hull; the transom is the (usually flat) portion of the hull at its back 

edge. Beam describes the width of the boat at its widest. Port is the 

left side of the boat; starboard is the right.  
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Some of the parts that are particular to sailboats include standing 

rigging (shrouds, stays) and running rigging (halyards, sheets). The 

standing rigging supports the sailboats most and is typically set up 

for a whole season. The boat’s running rigging (halyards, sheets) is 

regularly adjusted from one moment to the next as the boat 

maneuvers. See Figure 1-2. 
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As a marine technician, you’ll sometimes need to communicate 

position and direction within the physical structure of a boat. See 

Figure 1-3. If you draw an imaginary line from the stem to the 

transom’s midpoint, you identify the boat’s fore-and-aft centerline. 

Another word that describes a boat’s lengthwise dimension is 

longitudinal—as in, longitudinal supports. Now, if you draw a line 

perpendicular to the fore-and-aft centerline, we’d say that line is 

running athwartships. Marine techs sometimes use the word 

transverse to describe this side-to-side dimension. Transverse 

frames are an important part of the skeleton of wooden or metal 

boats. 
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Describing a boat’s length requires care. Sure, some boats do begin 

at the stem and end at the transom. But many boats have bowsprits, 

swim platforms, davits, or other things hanging off their ends. Length 

overall (LOA) is the measurement along the boat’s fore-and-aft 

centerline that includes all of these overhanging appendages. LOA is 

what a marina operator needs to know in order to put the boat in a 

slip that’s the right size. Length on deck (LOD) measures the boat 

from stem to stern, without counting those overhanging appendages. 

LOD gives boatowners an accurate sense of the boat’s working and 

living space. The load waterline length (LWL) is the length of a boat 

at its designed waterline. We say load or designed waterline because 

in the real world, the waterline will change depending on how loaded-

down the boat is and how salty the water is. LWL is an important 

dimension for predicting design elements like speed and stability. 

Marine techs in the United States measure length in feet and inches. 

See Figure 1-4. 
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As you spend time around boats, notice different hull shapes and 

how they affect a boat’s performance. Every well-designed hull is 

closely related to the propulsion that drives it, whether engine or sail, 

as well as the conditions it’ll likely encounter. See Figure 1-5. 

Displacement hulls are those that sit fully in the water both at rest 

and underway. Trawler-style powerboats and most larger sailboats 

have displacement hulls. Underway, they push water aside as they 

move forward. Their fastest theoretical hull speed is related directly 

to the boat’s waterline length. (For you math whizzes, the formula is 

1.34 times the square root of LWL.) Basically, longer is faster. 
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The shape of a hull fundamentally influences the boat’s performance. 

See Figure 1-6. A hull intended to cross oceans is probably a poor 

design for inland rivers, and vice versa. Powerboats might be round-

hulled to eliminate a jerky motion underway, but they tend to roll in a 

seaway. Flat-bottomed hulls encourage planing, and they’re favored 

in inland waters. But in a seaway, they follow too closely the motion 

of the waves, sometimes dangerously. Also they aren’t directionally 

stable, tending to veer to port and starboard instead of tracking 

straight. Vee-shaped and deep-vee hulls perform much better in 

waves, pounding less and steering better. A modified-vee combines 

elements from the two: Vee-shape forward for stability and wave 

piercing, transitioning to flat sections aft for better planing. The 

cathedral-style hull, made famous by the 1956 Boston Whaler 13, 

has a vee-shape down the centerline, then two smaller sponsons 

outboard and a flat section aft. It combines the advantages of the vee 

with the stability of the sponsons. It’s also just a click away from 

being a multihull, a category of hull shapes that’s become 

increasingly popular in both powerboats and sailboats in the last 

couple of decades. 
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Catamarans have two hulls, typically of equal length and volume. 

See Figure 1-7a. Multihulls can be optimized for either speed or 

payload, depending on use. Multihulls optimized for speed routinely 

overcome the limits of displacement hull speed. It’s in these boats 

that the world’s top sailing speed records have all been set. 

Multihulled powerboats can be very fuel-efficient. Notice some of the 

details of a powerboat based on a catamaran hull. Chines near the 

waterline quickly add volume for buoyancy and interior space; 

underway, they may also deflect spray. The nacelle near the 

centerline diminishes the slamming you’d otherwise feel when the flat 

bridgedeck strikes a wave. Overall, the hulls’ fine entry should make 

for fast, fuel-efficient passages, and the boat’s wide beam should 

confer plenty of form stability underway. 
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With sailboats, especially, we pay attention not just to the hull form, 

but to the underbody too. See Figure 1-7 and b. The underbody 

includes the keel and rudder, as well as the hull bottom. In most 

sailboats, the keel is a fixed structure that’s either encapsulated into 

the hull element, or it’s an external appendage that’s bolted or 

otherwise fastened to the hull. The rudder is a movable foil that 

steers the boat. The keel’s two jobs are to provide ballast to keep the 

boat upright against the force of wind in the sails and to provide 

lateral resistance so that the boat doesn’t slide sideways in the wind. 

In some boats the keel is a moving part. Some sailboats have 

centerboards or swing keels that slide or swing up into the hull to 

provide lateral resistance underway but reduce draft and drag when 

it’s not needed. Some high-performing race boats have canting keels 

that swing athwartships to keep the boat upright without adding 

overall weight. A full-keeled boat is a traditional design in which the 

keel runs most of the length of the hull. A fin-keeled boat is the other 

extreme: just a thin deep blade. Between these extremes, designers 

balance the desire to reduce wetted surface for better performance 

against the boat’s stability and payload needs. 
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The word rope is sometimes used to describe the material cordage is 

made from, but the right word for the object itself is line. See Figure 1-

8. Handling line well allows you to manage loads that would be unsafe 

or impossible otherwise. If you’re working in a marina, you’ll encounter 

boats of all different dimensions. If your only experience so far is 

working with boats less than about 25 feet, you may need to unlearn 

some bad habits. Sure, you can manhandle a boat that size in most 

any conditions. But a cruising boat displaces tens of thousands of 

pounds and may have lots of windage, depending on the design. If a 

larger boats has some way on, or if it’s subject to current or breeze, 

you’ll never manage it without the mechanical advantage you get with 

line. 

 The line’s bitter end is the loose one you’ll use to tie off to a 

strong point. The standing end is the one that leads back to the load. 

Be absolutely vigilant around a standing end that’s already under load 

or that can come under load. Line is rated by manufacturers for the 

loads it’s likely to endure. Material and diameter determine a line’s 

strength.  
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The first key to using line well is to tie it and stow it the same way 

each time so that anybody else can come along, even in the dark, 

and untie it quickly and use it without first wrestling with tangles. 

Lines want to twist and tangle. The solution is to put them away 

securely with the twists and tangles removed. The best way to do 

this is to hold the bitter end in Hand 1 (left hand for lefties; right hand 

for righties), then run the rest of the line through Hand 2, shaking out 

the twists as you go. If the line has an eye splice in one end, then 

start your coil with that end. Once you’ve shaken out the twists, run 

out a full arm’s length through Hand 2, stretching your arms as wide 

as you can. Next, turn that length of line into a coil and pass it into 

Hand 1. If the line tries to twist, rotate it between the fingers of Hand 

2 till it lies flat. Repeat the process, taking a full arm’s length each 

time. By doing that, you can work quickly yet still ensure that every 

coil is the same length. Stop when about one arm’s of the line 

remains. While holding the tops of the coils in Hand 1, use Hand 2 to 

wrap that tail four or five times around the coils. Finally, pass just a 

loop of the tail through the hole at the top of the coil; drop that loop 

back over the coil, and snug it up. See Figure 1-9. If you and 

everyone on the boat coil and stow lines this way, the lines will be 

ready to use. No one should ever have to fumble with tangled lines. 
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Now you’ll need to tie that line off securely to a strong point. A strong point 

can be a cleat. See Figure 1-10, a bollard, a bit, a samson post, a piling—

some fitting that you can depend on to hold loads that you yourself could 

never hold. A strong point can be mounted on the boat you’re 

maneuvering, on a second boat, or on the shore. A cleat is a strong point 

in the deck of a boat or in a dock with horns that extend from each end. 

Let’s imagine you’re on the dock and a boat approaches. The foredeck 

crew tosses you a line, and you catch it. At this point, the line is not yet 

taut. It hangs slack between you and the boat. The very next thing you 

should do is take a turn around a cleat on the dock. This means leading 

the line fair—with the fewest obstructions—from the boat to the cleat, then 

passing the line one full turn around the base of the cleat. Once you have 

a turn on, you can manage much bigger loads by taking up the slack and 

letting the strong point take the load. With only gentle pressure, you can 

release a little bit of tension at a time. If you need to take in a line that’s 

under load, hold a bit of tension on the bitter end, then grab the standing 

end near its midpoint between the two strong points, and steadily pull 

perpendicular to the load. Next, with the bitter end take up the slack 

you’ve gained. Always communicate with the boat’s skipper about the 

boat’s ultimate landing spot. If you put tension on the line while the skipper 

is still maneuvering, you’ll disturb the landing. When you’ve agreed, take 

up the remaining slack and finish the cleat hitch. Coil the line’s bitter end  
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and set it away from where people are walking. 
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Now you’ll need to tie that line off securely to a strong point. A strong 

point can be a cleat. Abollard, a bit, a samson post, a piling—some 

fitting that you can depend on to hold loads that you yourself could 

never hold. See Figure 1-11. A strong point can be mounted on the 

boat you’re maneuvering, on a second boat, or on the shore. A cleat is 

a strong point in the deck of a boat or in a dock with horns that extend 

from each end. Let’s imagine you’re on the dock and a boat 

approaches. The foredeck crew tosses you a line, and you catch it. At 

this point, the line is not yet taut. It hangs slack between you and the 

boat. The very next thing you should do is take a turn around a cleat on 

the dock. This means leading the line fair—with the fewest 

obstructions—from the boat to the cleat, then passing the line one full 

turn around the base of the cleat. Once you have a turn on, you can 

manage much bigger loads by taking up the slack and letting the strong 

point take the load. With only gentle pressure, you can release a little 

bit of tension at a time. If you need to take in a line that’s under load, 

hold a bit of tension on the bitter end, then grab the standing end near 

its midpoint between the two strong points, and steadily pull 

perpendicular to the load. Next, with the bitter end take up the slack 

you’ve gained. Always communicate with the boat’s skipper about the 

boat’s ultimate landing spot. If you put tension on the line while the 

skipper is still maneuvering, you’ll disturb the landing. When you’ve  

Chapter 1-15 



agreed, take up the remaining slack and finish the cleat hitch. Coil the 

line’s bitter end and set it away from where people are walking. 
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In Figure 6-1 you see a typical four-stroke engine oil dipstick. All 

dipsticks will typically have either two lines scribed in them to 

indicate full and down to the point of needing to be topped off or they 

may have two notches cut into the edge of the dipstick. One 

important tip here is that you should never assume that the amount 

of oil to add is automatically one quart as it is with most cars or small 

trucks. It typically is with inboard gasoline fueled engines as they are 

for the most part marinized automotive engines anyhow, but to be 

sure it is a good idea to double-check this important value. 

Sometimes the delta (difference) is much less than a quart, and 

adding a full quart would bring the crankcase oil level too high. On 

larger engines the delta could be considerably more than one quart. 

Overfilling the engine’s crankcase with oil can cause excess 

pressure to build up when the engine is running and induce oil leaks 

and damage the crankcase oil seals. Too little oil, of course, can 

reduce the ability to lubricate critical components inside the engine. 
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In Figure 6-2 you see a typical inboard engine cooling system 

expansion tank. When an engine is cool, the fluid level in these tanks 

may be quite low. When the engine gets up to operating temperature, 

the level will typically be about half full. Most of the tanks used today 

will have a maximum and minimum level indicator molded into the 

tank. 
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In Figure 6-3, you see a typical fuel/water separating filter. 

Remember that water will always settle to the bottom of the 

transparent section of the filter housing and will be clear; the fuel will 

look tinted. This will need to be drained periodically from the filter 

assembly. 
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Today’s drive belts are often asked to power such devices as high-

amperage alternators that service the considerable electrical loads 

for the entire house system. Check these belts carefully for any signs 

of fraying or wear. Also look for black dust around the pulleys. If you 

see signs of excessive wear, replace the belts immediately. Look for 

any signs of cracking or fraying; if you find any, replace the belt 

immediately. See Figure 6-4. 
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Before running an engine, check the seacock to make sure it’s open 

(in line with the fitting). A closed seacock will prevent water from 

coming in to cool the boat. A proper seacock should go from fully 

open to fully closed with just a 90-degree swing of the handle. See 

Figure 6-5. 
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The screen basket in the center is where sea grass and debris will 

end up. These should be inspected and cleaned out as needed. Raw 

water for an engine’s cooling system is drawn from the sea outside 

the boat. All sorts of marine growth and other flotsam come in with 

the cooling water. For that reason, it’s critical to have a good strainer 

installed in the engine-cooling system. See Figure 6-6. 
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Many of today’s batteries are sealed; those kind require no servicing 

to replace the electrolyte. But traditional lead-acid batteries do need 

to be checked regularly for proper fluid level. Notice the cupped 

shape of a properly filled battery. See Figure 6-7. When looking 

down into the cell, the proper level will show as what looks like a fish-

eye. Always make sure you are wearing safety glasses when working 

around batteries. 
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Figure 6-8 shows a typical stuffing-box arrangement on an inboard 

engine installation. With the engine in neutral, these typically should 

not drip. With the shaft turning and while underway, four or five drips 

of seawater per minute are quite acceptable. A good way to check 

these to see if they are adjusted too tight is to use an infrared heat-

sensing gun while the boat is underway. If the bronze nut is much 

warmer than the hose section for the shaft log, and there is not any 

dripping evident, then the adjustment nut is probably set too tight. 

This situation can destroy the packing material and damage the 

shaft. It should be dealt with immediately. 
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As discussed, cooling water is essential to keep a running engine 

from overheating. One of your immediate checks every time you start 

a marine engine should be to ensure that a good steady stream of 

water is flowing out from the discharge side. See Figure 6-9. If you 

don’t see this water flowing after the engine is started and warmed 

up, it can indicate either a closed raw-water seacock, a plugged sea 

strainer, or damaged raw-water pump. This situation must be 

corrected before attempting to get a boat underway. 
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Develop the habit of reserving some continual part of your attention for 

an engine’s proper readings while it’s running. Operators should always 

check these to make sure they are reading in the established “normal” 

range for things like voltage, oil pressure, engine temperature and of 

course to make sure there is fuel in the tank. In addition to instruments, 

also use your senses. Listen for changes in pitch; notice unfamiliar 

smells; keep an eye on the color and amount of exhaust. See Figure 6-

10. 
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This is an example of a saildrive installation. The drive unit descends 

below the engine roughly in the diameter of circular black seal. See 

the red handle just above it? That’s the dipstick for checking gear oil. 

On most IO installations, the checkpoint will be quite similar to the 

setup on an outboard engine. See Figure 6-11. 
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Figure 6-12 illustrates the important service points on a typical sail 

drive setup. The dipstick is located inside the boat at the back of the 

engine. 
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Figure 6-13 shows a cutaway view of a typical inboard engine heat exchanger. 

The smaller tubes are where the sea or raw water passes through, and the 

area surrounding the small tubes is where the fresh water or engine coolant is 

contained. The silver-colored cylinder in the lower right side of the photo is a 

sacrificial anode that will provide some corrosion protection for the metal 

components on the raw-water side of the cooling system where the corrosive 

seawater is flowing. These should be checked seasonally and replaced if 

necessary. They are accessed by using the appropriately sized wrench and 

unthreading the unit from the coolant tank. The anode is threaded onto the hex-

nut plug. 

 In Figure 6-13, also notice the silver-colored cap for the coolant container at 

the top of the photo. These caps are engineered to maintain a specified 

pressure within the cooling system. By pressurizing the cooling system, 

engineers can design the engines to run at higher temperatures without risk of 

the water boiling over. This capability enables the engine designers to make an 

engine that is more fuel-efficient without risk of damage to the engine. From a 

service or maintenance perspective, it’s important to remember that these 

pressure caps are: 

1. Rated to a specific pressure which should be marked on the cap as a 

certain PSI value. 

2. Prone to wear, causing the cap to open at a pressure that’s lower than 

desired. The cap should be pressure-tested every several years to  
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ensure that its opening pressure is appropriate. Each pound 

of cooling-system pressure will increase the coolant boiling 

point by 3 degrees Fahrenheit. 
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Every material in a boat, whether metal or wood or plastic, has a 

well-established set of properties. Properties include how strong a 

material is, or how workable, or how durable over time. Some 

materials are hard; some are heavy. Some resist abrasion 

particularly well; others resist the sun’s ultraviolet light. Some 

materials are flexible; others resist stretching right up until they 

break. See Figure 13-1. 
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It would be downright dangerous to use that same low-stretch line for 

the docklines or anchor rode. If there are any waves at all in the 

anchorage, the boat’s bow will pitch up and down. If the anchor rode 

doesn’t stretch, the whole boat will jerk violently with every wave. At 

best, the motion at anchor would be miserable for anyone aboard the 

boat; at worst, it’ll dislodge the anchor, leaving the boat to drag and 

putting everyone aboard in real danger. For an anchor rode, the right 

solution is to use a material such as nylon that’s stretchy but strong. 

For this job, flexibility is arguably the material’s most important 

property. It dampens the load that every wave places on the boat and 

its anchoring system. See Figure 13-2. 
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Broadly speaking, strength is the capacity of a material to resist lo 

ads—the force that will predictably be applied to them. See Figure 13-

3. In some applications, the working loads try to pull a material apart; 

they’re called tension loads. Think of the wire used for a sailboat’s 

rigging. Sometimes the loads try to push a material together; these are 

called compression loads. Think of the bed (wood, metal, or 

composite) underneath an engine. Some loads try to bend a material; 

these are called flexural loads. Think of a hull against a piling in a 

gusty breeze. Still others try to twist a material; this is called torque. 

Think of a propeller shaft, or the bolts used to join an engine’s head to 

its block.  
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Working with wood, you don’t need expensive welding torches, 

massive tooling, or a large team of coworkers. The basic skills you 

gain with wood will set you on your way to master working with 

materials of all kinds. See Figure 13-4. 

 Surface preparation is one of the most important skills you 

can learn with any material, and there’s no better material on which 

to learn this skill than wood. You should get to know the grits of 

different sandpapers—30 grit is extra coarse; 220 grit is very fine—

and how different woods behave when you use them. Starting with 

coarse paper, then proceeding to extra fine will give you a smooth 

surface to which you can apply paint or varnish. 
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There are about 20,000 species of woods from around the world and 

generations of boatbuilders have narrowed the list of good-quality 

marine woods to just a couple of dozen. Those builders eliminated 

the woods that were too soft or weak, woods too brittle or prone to 

rot. Figure 13-5 lists some of the most dependable woods used in 

boatbuilding, together with figures describing their weight and 

strength. Use the chart just to notice basic properties among species 

and compare them. Much more important is to get those different 

kinds of wood into your hands. Something you’ll learn from working 

directly with any material is that not all of its properties can be written 

into a table like this one. Only in your hands can you really learn that 

Port Orford cedar has the spicy smell of a fall holiday, or that 

seemingly light cypress soaks up water and gains weight fast in 

boats, or that white ash is astonishingly hard for its weight. 
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The photo shows a boat that’s been sanded and prepped to the 

highest standard, then painted and varnished with several coats, as 

many as 8 or 12. To get a glossy finish like this, the wood itself must 

be sanded with a fine-grit paper. Then a sanding with extra-fine 

sandpaper or scuffing with a Scotch pad between coats gives the 

varnish the tooth it needs to show depth like this. See Figure 13-6. 
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Wood is the easiest of all the marine materials to understand. With 

just a few basic tools and some good advice, you can build an entire 

boat by yourself in your own backyard or shop. Better yet, start 

small—build a simple cabinet and shelves first. You’ll learn to 

measure and shape and join individual pieces of wood into a finished 

project. See Figure 13-7. Simple hand tools are all you need to build 

a wooden boat and everything in it. That said, you’ll find it far more 

common to work with power tools: table saws, circular saws, jigsaws, 

and band saws. A good grinder will become your close friend, as will 

a random orbital sander and a fine finish sander. But whether you 

use hand tools or power tools, you can’t beat wood for learning. 
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By design, any wood installed on a boat will be exposed to water 

aplenty. Lumber swells and shrinks over its whole working life 

depending how much water it acquires or loses from the 

environment. Most of that shrinking and swelling occurs in the 

direction of grain; just half as much swelling occurs across the grain; 

and very little occurs in the length of a board. See Figure 13-8. 
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Plywood is made from thin layers of wood. Because the grain of each 

layer is oriented at right angles to that of the layer next to it, the 

structure of plywood is entirely different from that of solid wood. The 

number of layers in plywood is always odd, so that the grain on both 

facing sides runs parallel. See Figure 13-9. Plywood, which typically 

comes in panels of 4 feet by 8 feet, is especially convenient for large 

spans, such as bulkheads, decks, furniture and dividers. In small 

production runs, it may also be used in superstructures and 

sometimes even hulls. 
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If you’ve ever studied the periodic table in science classes, you might 

recall that a chemical element is a pure substance that’s made 

entirely of one kind of atom, with its own atomic number (the number 

of protons in its nucleus). Among the elements, metals are defined by 

the fact that they can conduct electricity. But not all metals are pure 

elements, made from just one kind of atom. Most metals are 

compounds or alloys. That is, they’re made from a combination of 

more than one element. We combine metallic elements to achieve 

the best set of properties in a single material. Figure 13-10 lists the 

symbols for the elements you’ll find in the most common marine 

metals. 
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Beware of installing any two metals exposed to seawater if they’re 

distant from each other in this table. Above all, make sure any 

underwater metals are amply protected with sacrificial anodes. 

Check these anodes regularly to avoid catastrophic damage. 

Anytime two different metals are immersed near each other in an 

electrolyte, the anode loses material to the cathode. This relationship 

among the metals is well documented and predictable. We call it the 

galvanic series. In Figure 13-11, you’ll find the most common marine 

metals listed in order from anodic to cathodic. Anodic metals in a 

galvanic cell tend to corrode; we call them less noble. Cathodic 

metals in a galvanic cell tend not to corrode; we call them more 

noble. 
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When two dissimilar metals are immersed in an electrolyte such as 

seawater, they create an electrical circuit called a galvanic cell. The 

less noble metal (the anode) actually loses its material to the more 

noble metal (the cathode). Corrosion is the word we give to this loss 

of material. See Figure 13-12. 
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Knowing that we can depend on zinc or aluminum or magnesium to 

corrode when placed near other metals in seawater, place a 

relatively inexpensive metal, such as zinc, in the galvanic cell. We 

call this a sacrificial anode, and it is the marine industry’s key to 

cathodic protection. We install sacrificial anodes, and make sure at 

regular intervals to check them and replace them if necessary. They 

corrode so that more expensive parts do not. See Figure 13-13. 
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We can’t avoid galvanic corrosion, and we can’t always avoid placing 

dissimilar metals near each other. Think of the outdrive on an 

inboard/outboard engine, for example. It may be composed of steel 

and bronze and aluminum parts. With equipment like this, the entire 

investment relies entirely on the quality and maintenance of the 

cathodic protection. See Figure 13-14. 
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In mild steel, the iron is alloyed with carbon. Mild steel is named for 

one of its physical properties; it is ductile. When we say this metal is 

ductile, we mean that it tends to deform under tension loads. You can 

think of ductility as a kind of plasticity; it bends and stretches instead 

of cracking under load. That makes mild steel relatively easy to work 

and to shape; welders and builders of metal boats love it for that. 

When you hear of a steel-hulled boat, chances are good that its hull 

is built of mild steel. See Figure 13-15. 

Chapter 13-72 



Stainless steel needs one thing in order to remain stainless, and that’s 

oxygen. If stainless steel is submerged in stagnant water, it will develop 

crevice corrosion, also called chloride stress corrosion. See Figure 13-

16. This is a serious drawback, and it has infuriated many a boatowner 

who thought stainless meant stainless under any circumstance. Well, it 

doesn’t. This proven tendency toward crevice corrosion explains why 

seacocks, through-hull fittings, exhaust systems, plumbing elbows, and 

any fittings that are installed in wet wood or fiberglass are not typically 

made from stainless steel. Notice in Figure 13-11 that stainless steel 

submerged in still seawater occupies a less noble place in the galvanic 

series than brass. 

Chapter 13-73 
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1. A marine ___ system takes in air and fuel, then converts it to mechanical power to push a boat. 

a. electrical 

b. propulsion 

c. plumbing 

d. combustion 

 

2. ___ are the smallest units that can no longer be disassembled. 

a. Parts 

b. Pieces 

c. Fragments 

d. Elements 

 

3. The main casting of a marine engine is called the ___. 

a. piston 

b. crankshaft 

c. engine block 

d. starting block 

 

4. The heat and pressure from an explosion forces the piston to move in the only directions it can, 

___. 

a. through the connecting rod 

b. around the flywheel 

c. down the cylinder 

d. up the cylinder 

 

5. In the ___ stage of a cycle, the mixed fuel and air are brought into the top of the cylinder. 

a. compression 

b. intake 

c. power 

d. exhaust 

 

6. In a ___-stroke engine, the power stroke occurs on every other downstroke. 

a. one 

b. two 

c. three 

d. four 

 

7. The four basic needs of an internal-combustion engine are air, fuel, ___, and ignition. 

a. water 
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b. heat 

c. compression 

d. steam 

 

8. Around every piston in an engine, there are ___ that make the actual contact with the cylinder 

walls. 

a. rings 

b. gaskets 

c. arms 

d. sockets 

 

9. A ___ lets the fuel-air mixture in and keeps the pressure in a cylinder when the fuel-air mixture 

ignites. 

a. piston rod 

b. head gasket 

c. valve train 

d. crankshaft 

 

10. The valve train typically lives under the ___, which bolts on to the engine block. 

a. exhaust valve 

b. cylinder head 

c. intake port 

d. push rod 

 

11. Because diesel engines operate under intense pressure and at temperatures over ___ degrees 

Fahrenheit, they must be built far more ruggedly than gasoline engines. 

a. 90 

b. 400 

c. 750 

d. 1000 

 

12. In a diesel engine, a high-pressure ___ sprays a mist of fuel into where the air has been 

superheated by the compression. 

a. carburetor 

b. injection pump 

c. throttle valve 

d. piston rod 

 

13. In a gasoline engine, the compression ratio rarely exceeds ___. 
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a. 10:01 

b. 16:01 

c. 23:01 

d. 32:01:00 

 

14. As the ___, pumps circulate water to cool the engine and oil to keep the moving parts 

lubricated. 

a. fuel ignites in the combustion chamber 

b. valves open and close 

c. pulleys turn alternators 

d. pistons drive the crankshaft 

 

15. Every time a marine engine is run, it is imperative that ___. 

a. a healthy flow of water comes out of the exhaust opening 

b. raw water circulates through the heat exchanger 

c. raw water circulates into the plumbing system 

d. zinc does not corrode the engine  
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