IN THE CLASSROOM

Friendship Sloop

Momentum

GRADE LEVEL/SUBJECT

Grade 7: History/Physical Science

TIME

One class period

OVER
VIEW
OVERVIEW
The Environmental Rediscoveries program creates a unique
learning opportunity for area students aboard the 42-foot,
traditionally rigged Friendship Sloop Momentum. To enhance this
experience, this lesson provides historic background about the
Friendship Sloop and the nomenclature associated with sailing a
traditional vessel. This lesson will provide students with the
knowledge and confidence to participate as members of the crew
and create a memorable learning experience.

PURP
OSE
PURPOSE
The purpose of this lesson is to introduce students to the history and general nomenclature that is associated with boats and with sailing, specifically the Friendship Sloop Momentum. This lesson will also serve to
prepare the students for their participation as part of the crew of Momentum.

OBJECTIVES
At the end of this lesson students will:
· Be familiar with general nomenclature associated with boats, sailing and the Friendship Sloop
Momentum in particular.
· Understand how a sailboat sails.
· Demonstrate their knowledge of the general responsibilities of a crew member.

PENNSYL
VANIA AC
ADEMIC ST
AND
ARDS
PENNSYLV
ACADEMIC
STAND
ANDARDS
Science & Technology
· 3.4 Physical Science, Chemistry & Physics
· 3.5 Earth Sciences
· 3.6 Technology

RESOUR
CES/MA
TERIALS
RESOURCES/MA
CES/MATERIALS
Figures
Need a Lift? handout
Worksheet for each student

MO
TIV
ATION
MOTIV
TIVA
How many students have seen the US Brig Niagara? How would you describe Niagara? What type of power
does the Niagara use? Has anyone ever gone sailing? Describe your experiences to your classmates. Has
anyone ever flown in an airplane? Can you guess how flying and sailing are similar?
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CK
GR
OUND INFORMA
TION
BACK
CKGR
GROUND
INFORMATION
Histor
y
History

The Friendship Sloop Momentum was built in 1964 in Friendship, Maine. She is a re-creation of the traditional working vessel that once populated the coast of Maine. In fact, that is how the boat got her name; so
many of these vessels were built in Friendship, Maine that it seemed logical to name them, Friendship
Sloops. The fishermen and lobstermen along the Maine coast would use these sturdy boats to long-line for
herring and cod, to set and haul lobster traps, and even for sword fishing. The Friendship Sloop has five sails
and is a very versatile sailor in almost any weather. The men working onboard would often let the boat sail
herself as they fished and tended their traps.
Momentum is certified to carry passengers on sightseeing trips around Presque Isle Bay. She is 42 feet long
overall (thats counting the bowsprit) and weighs 18,000 pounds. Our captain is one of the youngest female
captains on the Great Lakes and should prove to you that its not just boys who can sail boats. There are
many parts to Momentum and it is helpful to have knowledge of the nomenclature of the boat before
attempting to sail it. Some basic terms that are essential to boat orientation are bow, stern, port, and
starboard. Other general words to become familiar with are included on Figure 2.
Wha
t makes a boa
t mov
e?
What
boat
move?

We now know a little about the history of our boat and what the parts of the boat are, but how does the
boat actually move? The answer: wind.
For further explanation refer to handout: Need a Lift?
How do w
e get ther
e?
we
there?

Once we know the parts of the boat and how a boat actually sails, how do we get where we want to go? We
cant just let the wind carry us along in any direction it feels like. We should be able to manipulate our direction according to where we want to go and where the wind is. As soon as the lines are released from the
dock, the boat comes under the influence of one dominating force: the wind. The wind governs everything
that happens to the boat, including the direction we sail and how fast we go. Wind is unpredictable and
invisible, so learning how to find and feel the wind are important for sailing. The position of the boat relative
to the wind will determine the course it sails and these courses are known as the points of sailing (Figure
3). Depending on where the wind is there will be different positions of the boat relative to it.
Once we know how to position the boat with the wind, we need to have a plan on how we are going to reach
our destination. Navigation, or the practice or process of plotting a course can be helped with a number of
aids such as navigational charts, compasses or a global positioning system (GPS) unit. The navigational chart
represents the earths surface on paper. Charts will have symbols, pictures and abbreviations to help the sailor
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navigate the waters. The compass indicates the north direction and uses degrees to indicate location. The
GPS unit is a more advanced technology that can be used to indicate direction and your position in space.
GPS systems operate on a 21-satellite system that are placed around the world. The on-board satellite
navigator picks up signals from the satellites and translates them to give read outs of the position of your
boat in longitude and latitude.
Commands aboar
d the F
riendship Sloop M
omentum
aboard
Friendship
Momentum

Now that we have learned the basics about what makes a boat go and how to navigate we need to know
how we can work together with the crew and successfully sail to our destination. In order to provide a safe
and fun voyage, you as members of the crew must treat your ship, your crewmates, and your captain with
the utmost respect. The very first thing to do is to put on your personal flotation device (PFD). No one will
be allowed on the boat without a PFD. No excuses, no exceptions. Put them on and leave them on for the
duration of your voyage.
Participants will serve as crew during the Environmental Rediscoveries program.
Following is a list of the terms and commands that you will hear while aboard the Friendship Sloop Momentum. Each student will become part of the crew while aboard and should have some knowledge of these
commands:
· Prepare to cast off (name of dock line)
Prepare to cast off dock line
Your response should always be to repeat the order as you are performing the task.
·

Cast off dock line
Casting off dock line

·

Stow fenders
Fenders are the large bumpers on the side of the boat that protect the hull from damage
on the dock.

·

Prepare to raise the mainsail
We will seek volunteers for this task before we leave the dock. There will be one volunteer on
the peak halyard and one volunteer on the throat halyard. Momentums captain will ascertain the abilities of the volunteers and may designate helpers or crew to assist. The boat will
then be steered into the wind. With the wind on both sides of the sail and the sail luffing
(flapping in the breeze) it is much easier to raise. If the sail were drawing (full of wind) it would
be practicably impossible to raise.

·

Ready on the throat?
Ready on the throat.

·

Ready on the peak?
Ready on the peak.
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·

Raise away
Raise away.

·

Hold the peak
Hold the peak.
(stop raising the throat halyard)

·

Hold the throat
(stop raising the throat halyard)

·

Make it off or make it fast
This means to tie off the halyard on one of the cleats on the side of the mast. Momentum
crew will assist your students at this point.
The other sails are raised in similar fashion and will be at the captains discretion.

·

Ready to come about?
Coming about is changing direction with the bow of the boat passing through the eye of the
wind. As the boat prepares to turn, crew may prepare to cast off the appropriate sheets
and haul in on the new sheets. Sheets will be prepared to be released on the leeward side
of the boat (as the boat turns the present leeward side will become the new windward side
and vice versa).

PROCEDURE
1. Display Figure 1. Discuss the history of the Friendship Sloop Momentum.
2. Handout Figure 2 to each student for them to review.
3. Discuss: What makes a boat go? Handout out Need a Lift? sheet to each student and review
with them.
4. Okay, you can see wind as it acts to change the shape of the sail, but if the sail werent there
how would you know where the wind is? Lets find out.
Optional Activity: What is Wind?
5. How does a sailor get from one place to another? One technique is to use the points of sailing.
Discuss with students How do we get there? Display Figure 3.
6. Review the different types of navigational aids that are available to assist the sailor in plotting
their course and reaching their destination.
Navigation Activity: Pass out a piece of paper to each student. Have each of them draw a
course they would take to get from their classroom to the lunchroom in their school. Make sure
7.

Review some of the commands that will be heard aboard the Friendship Sloop Momentum.
Activity: Let me hear you! This activity is a good way to practice the commands you will hear
while aboard Momentum. Break students into several teams of 5 or 6. Each team will work
together in this activity. You choose a command and say it to the class. Each team should discuss
the command and then respond with the correct response and explanation of the command. The
first team with the correct response will earn points. Incorrect responses will result in a loss of
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points. (Why? It is important to have the correct response to a command while aboard a ship. If a
command is misinterpreted and the wrong action is taken, it could result in disaster for the ship
and crew). The team with the most points at the end wins.
8. Pass out worksheet: Get some Momentum!

VOC
ABULAR
Y
OCABULAR
ABULARY
Boom
Bow
Bowsprit
Eye of the Wind
Gaff
Halyards
Jib
Jib Sheets
Jib Topsail
Mainsail
Mainsheet
Mast
Peak Halyard

Port
Sheets
Starboard
Staysail
Stern
Throat Halyard
Topsail
Windward
Leeward

ASSESSMENT
ü
ü
ü

Students will be assessed on their completion of the navigation activity.
Students will be assessed for their participation in the Let me Hear You! activity.
Students will be assessed for the completion and correctness of their worksheet.

GL
OSS
AR
Y
GLOSS
OSSAR
ARY
Boom: Horizontal pole (spar) attached to mast; the foot of the mainsail is attached to the boom.
Bow: The front of the boat.
Bowsprit: Pole (spar) attached to the front of the boat.
Eye of the wind: Facing directly into the wind.
Gaff: Pole (spar) to which the head of the mainsail is attached.
Halyards: Lines (look like ropes) that are used to raise and lower the sails.
Jib: Small, triangular sail flown low from the bowsprit of the boat and controlled by jib sheets.
Jib sheets: Lines (look like ropes) used to control the jibs.
Jib topsail (topsul): Small triangular sail flown above the jib.
Mainsail: Sail attached to the mast, boom and gaff, the largest sail on Momentum.
The mainsail is controlled by the mainsheet.
Mainsheet: Large block and tackle (series of pulleys) used to control the mainsail.
Mast: Large, vertical pole (spar) supported by stays.
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Peak halyard: The halyard the raises and lowers the back section of the gaff corner of the mainsail connected to the gaff.
Port: The left side of the boat.
Sheets: Lines (look like ropes) that are used to control the sails by pulling them in or letting them out.
Starboard: The right side of the boat.
Staysail (staysul): Larger triangular sail flown forward of the mast from the staysail boom controlled by
staysail sheets. Also known as a jumbo.
Stern: The back of the boat.
Throat halyard: The halyard that raises the forward section of the gaff, which rides on the mast.
Topsail (topsul): Small sail flown from the topmast, above the mainsail.
Windward: The side of the boat that the wind hits first.
Leeward (looward): The side of the boat not receiving the wind.
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This combination creates a narrow channel through which the initial volume of air must pass and which is
influenced by the Venturi effect! And we know that air is essentially (for our purposes) incompressible. So,
in order to get the same volume of air through this narrow channel, it speeds up! And Venturi switches to
Bernoulli:

Bernoullis Principle:
An increase in airflow velocity relative to the surrounding free air stream causes a decrease in pressure
where the faster flow occurs. This phenomenon literally creates a low-pressure suction field on the outer
curved surface of our airfoil. What do we know about airflows? They are attracted to low pressure. Thus the
new air approaching is attracted to the low-pressure area and an even greater mass of air must make its
way through that same narrow channel. The result is an even greater decrease in pressure attracting more
new air, creating a greater decrease in pressure you get the picture? This low-pressure area is the greatest
aerodynamic force acting on our airfoil.

Whats happening on the other side of our airfoil?
Who can predict? Who is the wise guy who said, The opposite? Well, youre right Mr./Ms. Smarty-pants. As
more air is attracted to and flows over the convex surface, less air is flowing over the concave section.
There is no narrow channel so the airflow expands and slows down creating a high-pressure area. (This can
be explained by examining the airflow on the outside of a Venturi Tube.)

MAKE IT MAKE SENSE
On the lee side of the sail the airflow is traveling faster (Venturi) and creating low pressure (Bernoulli) thus
attracting more air and creating lower pressure, which actually creates a strong negative pressure or
suction effect known as lift! A similar phenomenon is happening underwater on the keel of our boat. SO
BOTTOM LINE ME: When we are sailing we are creating lift. We are not being pushed by the wind, but
creating a perfect airfoil shape to pull us where we are going. And you thought it was just going to be a
sunny cruise on Presque Isle Bay.
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What is Wind?
BACKGROUND

Wind is a result of air movement around the earth. Winds are part of a global air circulation system
moving light, warm air towards the poles and heavy, cold air towards the equator. High-pressure areas
represent heavy sinking cold air and low-pressure areas represent light rising warm air. Winds are caused
by air trying to move from the areas of high pressure to the areas of low pressure (similar to what we
learned in the Need a Lift lesson). The greater the difference in pressure the greater the wind velocity.
There are several semi-permanent wind patterns around the globe. In the low latitudes (between the
equator and 30° north and south) the earth receives much of the suns heat. In the high latitudes and
around the poles the earth receives very little of the suns energy. The great temperature contrasts create
complex air motions and form bands of high and low pressure. It is these bands that create the earths wind
patterns. Air is moving from the poles and flowing back to the low pressure areas around the equator.
These winds are known as trade winds. The earths rotation bends these winds. Instead of moving directly
north and south, the winds in the northern hemisphere bend to the right while the winds in the southern
hemisphere bend to the left. Therefore the winds moving towards the poles become westerlies and the
winds moving toward the equator become easterlies.
Our local weather and wind patterns are influenced in much the same way. The difference in
temperature between the land and that of Lake Erie create the same movement of air as we see on a
global scale. Air rises as it is heated up over the land. As it rises, it is replaced by cooler air from the lake.
This is known as a sea breeze or lake breeze. In the evening as the land cools, the opposite occurs. The
warm air over the water rises and is replaced by the cooler air from the land. This is known as an offshore
breeze.

ACTIVITY

The best activity to prepare your students for sailing aboard the Friendship Sloop Momentum is to
encourage them to feel, characterize and categorize the wind using the Beaufort Scale (see below). Take
your students outside and encourage them to feel the breeze on their face. Have them look for clues as to
what direction and strength the wind is blowing. Smoke from smokestacks can be a good indicator of wind
direction and velocity. The leaves and branches of trees can be good wind strength indicators. This would
be the ideal time to introduce your students to the points of the compass. Students can chart and graph
their observations. Students can also visit the BCMS website www.goerie.com/bcms and view live weather
conditions from the bayfront. Click on The Weather Right Now and follow the prompts. This is a great
opportunity to compare and contrast the weather along the waterfront with that at your school.

THE BEAUFORT SCALE

The Beaufort Scale (Figure 4) is a system for estimating wind strengths without the use of instruments, based on the effects wind has on the physical environment. The behavior of smoke, waves, trees,
etc., is rated on a 13-point scale of 0 (calm) to 12 (hurricane). The scale was devised in 1805 by the British
naval Commander, later Admiral Sir Francis Beaufort (1774-1875). A further set of numbers (13-17) for very
strong winds were added by the US Weather Bureau in 1955. Check out www.stormfax.com/beaufort.htm
for some excellent graphics that will help your students interpret their observations.
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Figure 1: Friendship Sloop Momentum
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Figure 2: Friendship Sloop Nomenclature
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Mainsail
Staysail
Jib
Headstay
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Lazy Jacks

8. Topping Lift
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11. Main Sheet
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14. Hull
15. Cockpit
16. Elliptical Transom
17. Bowsprit
18. Mast
19. Gaff
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Figure 3: Points of Sailing
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Figure 4: Beaufort Scale
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Name:_____________________ Date:______________

Class: _________________

SECTION I: COMPLETION
Friendship
Momentum

Compass
Fishing
Personal flotation device

Hold the peak

Mainsail

Raise away

1. The Friendship Sloop____________ has five sails and weighs over 18,000 lbs!
2. So many sloops were built in ____________Maine, that it seemed logical to name them Friend
ship Sloops.
3. Navigation is an important skill for sailors to learn. One type of navigational tool they can use is t
the ___________.
4. Everyone must wear a PFD or a ____________ while they are sailing aboard Momentum.
5. If you hear a crew member call out: Raise away you would say: ____________.

SECTION II. LABEL BIG MO!
8
5

Word Bank

1
4

2

3

Bow

Cockpit

Peak Haylard

Stern

Mainsail

Hull

Trailboard

Throat Halyard

Jib
Mast

Transom
Main Sheet
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6
7
9

1. ____________
5. ____________
9. ____________

2. ____________
6. ____________
10. ____________

3. ____________
7. ____________

4. ____________
8. ____________

SECTION III: CRITICAL THINKING
Remembering what you learned about the wind and navigation techniques, if you were out sailing on
Lake Erie and suddenly realized that you were lost, describe how you would find your way home.

