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T27 Racing Sloop - Radio Control Yacht

4 ft.

26.5 in.

Fast Sailing and elegant, the T27 will sail beautifully in any waters from large lakes down to medium
size swimming pools. The mast unrigs in seconds, which makes the T27 perfect for traveling to all
those beautiful vacation places in a motorhome or for carrying on board a sail or motor yacht when
cruising in the islands or bays. The T27 is also ideal for regatta racing as a one design class. It is a great
boat to start a sailing club with because of its excellent performance and affordable price. The T27 will
provide years and years of exciting sailing. Complete Radio Control gear is included. Batteries are
required. The kit includes everything except paint and varnish. Free technical support is provided with
every kit. Please call us if any questions arise as you assemble your T-27.

Contact us for more information on how to form a group and how to organize regattas. Send us
pictures and news for our web site, www.modelsailboat.com. Our favorite pictures of Tippecanoe
boats are in the  “Owners’ Pictures” section of our web site www.modelsailboat.com. Thanks for
purchasing a Tippecanoe boat.

Happy Sailing!
      Will Lesh

4305 Nordum Rd., Everson, WA  98247
1-360-966-7245 (fax)  fun@modelsailboat.com

www.modelsailboat.com
Tippecanoe Boats ®

Call toll free
1.800.206.0006



T27 Radio Control Racing Yacht Contents:
This kit includes:
pre-thickened epoxy resin (plastic container)
clear epoxy resin (plastic container)
epoxy hardener (glass container)
phenolic thickening powder (reddish powder)

10 small epoxy brushes
3 syringes for measuring epoxy
3 plastic spoons

2 side pieces of hull
bottom piece of hull
deck

2 keel pieces
transom
RC platform (5 1/2 in. x 2 3/4 in.)
2 rudder pieces
Small Okume Plywood Pieces: 2 deck stiffening crosspieces /
  1 plywood strip to make 6 keel support webs / 1 plywood strip
  to make 10 deck placement tabs / 1 plywood strip to make 4
  deck pads / 1 plywood bow pad triangle / 1 battery box side

2 ballast castings

mast dowel
mainsail
jibsail
forestay tube (30 in.)
PVC striping tape (54 inches)

main boom dowel (3/16 in. x 11 3/8 in.)
jib boom dowel (3/16 in. x 9 5/8 in.)
thin brass rod (1/16 in. x 12 7/8 in. long)
brass rod (3/32 in. x 6 in.)

mahogany veneer (1 5/8 in. x 4 in.)

80 pound Spectra - white (5 ft.)
30 pound Spectra - white (30 inches)

double sided servo tape (3/4 in. x 6 in. white)
double sided cockpit tape (1/2 in. x 30 in. clear)
1 inch piece of adhesive backed velcro

8 silver rigging sleeves (2 extra)
2 brass eyelets
11 brass screw-eyes
2 screw-eyes with brass liners
small piece of clear tubing (1/4 in. long)
thin brass wire (10 in.)
2 brass sheet clips
2 stainless steel machine screws (panhead, 7/8 in., 10-24)
2 stainless steel nuts (10/24)
rudder control arm (with stainless steel set screw)
servo control arm for rudder
long brass sail control arm
allen wrench
#53 drill bit
4 stainless steel sheet metal screws (1 1/2 in. long, size six)
Carbon fiber rudder post sleeve (1 5/8 in. long)

RC gear in box

T27 Manual: list of contents - assembly instructions - assembly diagrams - sailing tips
cockpit mylar (6 in. x 4 3/4 in.)
authenticity certificate and label
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You will need:
paper towels
sheet of plastic to cover work table
kitchen wrap (saran wrap - small piece)
surgical type latex gloves (optional)
clean paperboard 12 oz. concentrated juice can
black marker pen
exacto type knife or similar
sharp scissors
production paper 100, 150, 220 grit
dust mask for mixing in phenolic powder and

sanding
pencil
6 push pins
15 straight pins
12 in. ruler
36 in. straight edge
masking tape (1 1/2 in wide blue 3M painters

tape works well)
pliers - regular
pliers - needlenose
tweezers (optional)
2 clamps
1 clamping block (about 7 in. x 2 in. x 1/2 in.)
paint (see page 35)
varnish (see page 35)
brushes for paint and varnish
3/32 in. diameter bit
3/16 in. diameter bit
very small philips screw driver
vice (optional)
12 size AA batteries (rechargeable or standard)
battery charger (optional)
electric drill
1 lake or bay



T27 Radio Control Racing Yacht
Assembly Instructions
Part A: Working with Epoxy, page 5
Part B: Assembling the Hull, page 10
Part C: Varnishing and Painting, page 40
Part D: Installing the Rudder and Adding the Sheets, Cockpit Cover and Ratchet Plate, page 41
Part E: Rigging Your Yacht, page 44
Assembly Diagrams, page 46
Sailing Tips, page 48

The best way to use these instructions is to read through Part A first. When you are ready to start
working, begin with Part B. Read a step all of the way through and then go back to the beginning
of that step and start to work. Do the same for each step since sometimes there are important tips
given later in the step that may affect all of the work that you are doing on that step.

For larger full color versions of the pictures in this instruction booklet go to
www.modelsailboat.com/t27pics.html

Part A: Working with Epoxy
Epoxy is easy to work with. Here are some basic ideas to keep in mind.

1) Preparation.  Find a nice, flat, clean working surface with good lighting above it. Cover the
surface with a piece of clear polyethylene plastic or black polyethylene, or split open a large gar-
bage bag and tape it down. Epoxy will not stick to these types of plastic when the epoxy hardens.

2) Keep everything absolutely clean.  Use lots of paper towels. If you spill a drop of epoxy, wipe
it up  before you put your hand or a tool in it. Don’t let anything that you are handling get sticky.
Keeping everything clean will make your job go faster and smoother.

3) Avoid contact with the skin. Prolonged contact with the skin can cause an allergic reaction in
some people that initially shows up as a rash. The hardener is the most apt to cause a reaction
since it is more caustic than the resin. Wipe off any epoxy very thoroughly with paper towel if
epoxy touches your skin. Wash with soap and warm water after finishing the job. Soap and warm
water only work when there is a very small amount of epoxy on your hands. More aggressive
solvents like acetone or lacquer thinner are hard on the skin and can be absorbed thru the skin, so
it is better to avoid using these, although they do dissolve epoxy resin before it has set off. Use of
aggressive thinners dries your skin out and makes it more likely to develop a sensitivity to the
epoxy resins. Always work in a well ventilated area.

4) Avoid Breathing the Thickening Powder or Sanding Dust.  The reddish phenolic thickening
powder that is included should be handled carefully. Spoon the powder out of its container gently
with a plastic spoon so as to avoid the powder becoming airborne. Always close the container when
it is not in use. When sanding down the pre-thickened epoxy after it has set up hard, avoid breath-
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ing the sanding dust. The thickening agent that has been added to the pre-thickened epoxy is a
colloidal silica which is a form of powdered glass. The sanding dust from sanding this material
should not be breathed. Likewise, it is best not to breath wood dust from sanding. Serious respira-
tory problems can be caused by breathing dust, especially the silica dust. Long term exposure to
dust has been shown to be a significant cause of serious respiratory illnesses including throat and
lung cancer. Wear an appropriate respirator or filter mask and work outdoors when possible or in a
well ventilated area.

5) Are gloves a good idea?  Thin surgical type gloves are a good option. The only problem with
gloves is that it is hard to wipe off any epoxy that gets on the gloves. When the gloves start getting
a little sticky put on new gloves. I often work without gloves, but I am very careful not to get any
epoxy on my hands.

6) Temperature is crucial.  Temperature affects how quickly the resin sets off. The ideal tempera-
ture is 70 degrees Fahrenheit. This gives you about 30 minutes of good working time after mixing
the resin. After 30 minutes you will notice that the resin is becoming stiffer and harder to spread
evenly and to work with. It is important not to be interrupted when you have mixed up a batch of
resin. For every ten degrees of temperature increase, the epoxy sets off twice as fast. For instance,
at 80 degrees you only have 15 minutes of working time. If you live in a warm climate, glue up
your hull in the evening after the heat of the day is over. In warm temperatures never work in
direct sunlight.

If it’s winter and you work in an unheated shop, you will find your epoxy may not have set
fully even after sitting overnight. Epoxy will harden very slowly in temperatures under 50 degrees
and you may have to take your boat inside to get the epoxy really hard.

If you move wood from a colder temperature to a warmer temperature you may get bubbles
in your epoxy. Wood has a lot of air in it. When wood is warmed up, the air expands and over the
next few hours the air flows out of the wood. If your epoxy is still liquid or still sticky, you may get
large bubbles in the epoxy. It is time-consuming to pop these bubbles because you have to do it
every few minutes as they keep forming. Once the epoxy is partially set and no longer sticky to the
touch, bubbles will not form. It is best to wait until this point before increasing the temperature.
You may also have a problem with bubbles if the boat pieces are stored in an unheated area and
you bring the pieces into a heated room just before starting to work. Allow the  wood several hours
to adjust to the room temperature before beginning. Even small temperature increases of 10 de-
grees to 15 degrees can cause bubbling. When wood is cooling down, air is being drawn into the
wood which causes no problems.

In colder temperatures the epoxy resin can be very thick and hard to work with because of
the cold temperature. In this case it is good to have a light bulb or spot light next to which you can
hold the epoxy (within 1 or 2 inches) to warm it up while mixing. You will notice that when the
epoxy gets to a certain temperature, around 95 degrees, it gets super liquid, just like water, a little
more heat and it starts putting off a bit of vapor, a little more heat and it will set off suddenly hard
in your can. The actual chemical reaction of the epoxy setting off creates its own heat. If the epoxy
is setting off quickly, or if you have a large amount of epoxy all together in your mixing pot and not
spread out over a larger surface area, the process of the epoxy starting to set off can generate
enough heat that the whole mass will heat itself up and in a few seconds be hard and actually
smoking. Remember that adding heat while you are mixing to make the resin more fluid will re-
duce the time you have to work with the epoxy before it starts to harden.

7) Set up everything before mixing the epoxy.  Have everything prepared and set up before mix-
ing the epoxy. Once you have mixed the epoxy, don’t rush, but work quickly and efficiently. Don’t
get interrupted.

8) About the Epoxy.  Epoxy is a two part glue. It does not get hard by exposure to air. It gets hard
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because of the chemical reaction between the resin and the hardener.

In the epoxy supplies you will find (1) a small glass jar of hardener, (2) a plastic container of
unthickened clear epoxy resin, and (3) a plastic container of pre-thickened resin. The pre-thickened
resin has been pre-mixed with colloidal silica powder, which, of all the possible additives, is the
additive that makes the epoxy the easiest to work with and results in mixtures that spread smoothly
and have no sag. Colloidal silica is also the strongest of the additives. The last material that is in-
cluded in your kit is (4) a reddish phenolic thickening powder. This phenolic powder is ideal for
mixing into the pre-thickened resin to make it even thicker. When you are mixing up a batch of
resin that you want to be fairly thick so it will not run, you will first mix the pre-thickened resin
with the correct amount of hardener and then you will add in phenolic powder until you get the
right final consistency. For most applications the final mixture should be thick enough that it will
not sag (like mayonnaise). At other times it is easier if the final mixture is slightly less thick. The
instructions will give a clear indication of how thick you want the final mixture for the specific task
you are working on.

9) Mixing the epoxy.  The ratio of resin to hardener is very important for the epoxy to set up
correctly. Mix 5 parts resin to 1 part hardener. A good mixing pot is made by cutting off the top
half of a 12 oz. concentrated frozen orange juice can. These cans are made of paperboard and can
be easily cut with a sharp knife. Be sure to rinse and dry the can thoroughly. These mixing pots can
be used over and over as long as you smooth out the epoxy in the  bottom before it sets. Also
remember not to leave your brush in the pot at the end of the glue job!

We measure our epoxy with syringes. Two syringes are provided. Use one syringe for the
clear resin and a second for the hardener. Cut short the tips of these two syringes with a sharp
knife, leaving a tip that is just 7/16 in. long. This makes the opening in the tip wide enough that the
resin or hardener will flow through easily. To measure resin, place the tip of the syringe in the resin
and pull the plunger up to suck the desired amount of resin into the syringe. Use the hardener
syringe in the same way. Label the syringes clearly and only use the resin syringe for resin and the
hardener syringe for hardener.

Find Diagram A on page 46. The scale in Diagram A shows how to mark your syringes with
small lines spaced 1/8 in. apart. Mark every fifth line with a heavy dark line. Use a sharp knife to
cut the marks into the side of the syringe and then rub over the marks with a permanent magic
marker. Wipe the excess marker ink off the surface of the syringe while it is still wet leaving the ink
only in the grooves cut by the knife. There are five small marks to each large mark. When you are
mixing, you will fill the resin syringe to the first large mark and the hardener syringe to the first
small mark. This would give the right mixture of 5 parts resin to 1 part hardener. If the instructions
call for 6 large marks of resin, then you would measure 6 large marks of resin and mix in 6 small
marks of hardener to get the right mixture. Unlike polyester resin, more hardener does not neces-
sarily make the mixture set off faster, it just makes the epoxy weaker. If the mixture is really wrong,
or if you leave out the hardener, the result will never set up at all. Be careful not to lose count in
the middle of measuring! Mix thoroughly for 2 or 3 minutes. Use the brush for mixing. Mix under a
lamp if it is cold and the consistency of the clear epoxy seems very thick. The epoxy can also be
mixed by weight in a ratio of 5 parts resin to 1 part hardener if you have a digital scale.

Trim all of the brushes before getting started. Trim the brushes with a pair of scissors so the
bristles are only half as long as they were before you trimmed them. This makes the brushes much
easier to use.

Remember that the pre-thickened epoxy resin must have hardener added in the same pro-
portions as the clear unthickened resin (5 resin to 1 hardener). When mixing a batch of thickened
resin, first measure out the amount of pre-thickened resin from the large plastic container using the
open ended syringe, next measure out the appropriate amount of hardener (5 thickened resin to 1
hardener), stir the resin and hardener together thoroughly with a brush and then as the final step
add the amount of phenolic thickening powder that is required to get the right consistency and stir
until the phenolic powder has been absorbed. Make certain never to forget the hardener!



Page 8

10) Clear Coating.  Epoxy resin can be used either clear (clear resin and hardener mixed together
in a 5 to 1 ratio) or thickened so it will not sag (pre-thickened resin and hardener mixed together in
a 5 to 1 ratio and then the phenolic powder added to get the right final consistency). Clear epoxy is
used to coat the wood surfaces where you will be gluing them together before spreading on the
thickened resin. WEST System TM epoxy resin is specially formulated to be very liquid so it can
soak into the wood (WEST stands for Wood Epoxy Saturation Technique). The clear resin soaks into
the wood so your joint will be as strong as the wood itself. Thickened resin alone will not sink into
the wood so it is just trying to cling to the surface and the joint is not nearly as strong as when the
wood has first been coated with the clear epoxy. In cold weather you will get the best penetration
when you heat the clear resin slightly which makes it thinner. This also makes it easier to paint
onto the surface. The coating of clear resin should not set up before putting on the thickened resin.
Remember that epoxy does not dry like a conventional glue, it hardens through a chemical reaction
that does not require any air. The more epoxy there is at any point, the faster it will harden because
it creates more chemical heat in a thicker mass than it does when it is spread out thin.  If you coat
something with epoxy and then let the epoxy harden before putting more epoxy on top, there can
be a problem with adhesion because sometimes a waxy surface film forms on  epoxy when it
hardens. This film can be easily wiped away with warm water on a rag, but the whole issue is
avoided by applying subsequent layers of epoxy on top of the first layer while it is still sticky.
Epoxy that has been in the mixing pot for a while can be mixed with a new batch of epoxy as long
as the first batch has not gotten lumpy or partially coagulated like gooey jello. Mixing a new batch
on top of an old batch will prolong the life of the first batch but will also make the second batch
set off more quickly. Try to mix only what you think you will be using in the next five or ten min-
utes, or in the next immediate step. Throughout the instructions, appropriate amounts are indicated
for each process.

11) Thickened epoxy.  The pre-thickened mixture of epoxy resin provided in the large plastic
container contains epoxy resin and colloidal silica powder mixed together. Shake this container
thoroughly before opening to make certain that the silica powder and the resin are completely
mixed. If the consistency is not entirely even when you open the container, stir the contents until
the resin and the silica powder are evenly mixed together. This pre-thickened mixture does not
have any hardener in it and will never get hard by itself without the addition of hardener in the 5
parts resin to 1 part hardener ratio. This ratio remains the same (5 resin : 1 hardener) for the pre-
thickened resin as for the clear unthickened resin. In mixing up a batch of thickened resin, first
measure the amount of pre-thickened resin into your mixing container, then measure the correct
amount of hardener into your mixing container and stir thoroughly for one or two minutes until
completely mixed. Use one of the brushes you have trimmed for stirring. Be certain to get all of the
mixture around the edges of the container mixed thoroughly. This mixture using the pre-thickened
epoxy is considerably thicker than a mixture using clear resin, but it is not yet thick enough to
work with because it will still run and sag. By adding the right amount of the phenolic powder you
can now thicken your mixture to any consistency you desire. Usually we will thicken it to the point
where it does not sag at all. After the phenolic powder is mixed in, you can take a little scoop of
this thickened epoxy mixture on your brush with a little tail hanging down and the tail will not
drip, it will just hang there indefinitely. The blob on your brush will not change shape, it will just sit
on the brush without any sign of slumping or sagging. If the brush is left alone the lump of resin
will harden in pretty much the shape and position that it was in when you scooped it out of the
mixing pot. This quality of the thickened epoxy of not sagging or moving is very important because
you do not want the epoxy to sag or run away from where you put it when you are gluing up the
boat. If you mix too little of the phenolic powder in, the thickened mixture will still sag. If you mix
too much of the phenolic powder in, the resulting mixture will be so thick, dry and stiff that it will
be difficult to spread evenly or smoothly. The ideal mixture shows no signs of sagging, but is still
creamy and smooth and spreads just like mayonnaise. In fact, aim for a consistency just like mayon-
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naise and you will find that working with the epoxy is indeed just as easy as spreading mayonnaise.
As you add in phenolic powder, the epoxy seems to stay fairly runny, so you add in a larger
amount, still runny, and then again a larger amount, still runny, and then just as you are concluding
that it takes a lot more than you expected and now you add even  more, all of a sudden the mixture
is way too stiff and dry. The consistency doesn’t seem to change much as you begin to add the
powder, but as you get close to the right mixture, a small amount of powder makes the consistency
change quite a lot. If at the end you have added too much powder and it is looking as though the
mixture will turn out too stiff when the powder is all mixed in, you can step outside and dump the
excess powder out before it is mixed in. Do not begin to use your mixture until it is the right con-
sistency and does not sag at all. The thickened mixture is mixed and spread using the same brush
as you have just used on the clear mixture. A second batch of epoxy can be mixed right in on top
of the previous batch if the previous batch is not getting hard yet.

12) Fillets.  Conventional glue cannot fill gaps. Two pieces of wood have to be fit tightly together
for conventional glue to hold. Epoxy is entirely different and has great strength as a material in
itself and is excellent for filling gaps. Epoxy thickened with colloidal silica is even stronger than
unthickened epoxy. Fillets are a strong and convenient way of joining two surfaces together. The
fillet is the curve of epoxy filling the angle between the two surfaces (Diagram F). Fillets are made
using the pre-thickened epoxy, mixing this with hardener and then adding enough phenolic pow-
der that the mixture will not sag. A plastic spoon can be useful for smoothing the fillets. The mix-
ture in making a smooth fillet should be thick enough not to sag, but still of a consistency like
smooth ice cream where little irregularities will fade back into the generally smooth surface. If the
mixture is too dry it is hard to get it smooth and all of its self-leveling characteristics will be lost.

13) More information.  This is all the information that you need to work successfully with epoxy.
The processes used in constructing the T27 are identical to many of the processes used in con-
structing full size boats. Building the T27 is excellent practice before starting a larger project, such
as a kayak, a strip plank canoe or a full size racing or cruising sailboat. If you want to read more,
the best book on boatbuilding with epoxy is “The Gougeon Brothers on Boat Construction - Wood
and WEST System Materials” first published in 1979 and available from the Gougeon Brothers, at
1-866-937-8797, for $36.40 U.S. plus $3.99 shipping. The Material Safety Data Sheets for the WEST
TM epoxy materials and fillers are available at the Gougeon Brothers’ web site
www.westsystem.com The epoxy resin is 105 resin, the hardener is 205 hardener, the phenolic
powder is 407 filler, and the colloidal silica which is already pre-mixed in the pre-thickened resin is
406 filler. We pre-mix the 406 colloidal silica powder in the 205 resin because the silica powder can
pose additional hazards to work with due to the ease with which it can become airborne. The 407
phenolic powder is much easier and safer to work with. The fastest way to access the MSDS sheets
(Material Safety Data Sheets) is to enter the product number, “msds” and “west” in the Google
search engine.

14) Glue and Epoxy.  The words glue and epoxy will be used interchangeably throughout the
instructions. The words set, set up, hard, hardened will be used interchangeably throughout to
indicate when the epoxy is hard enough that you can’t dent it with your fingernail. The word pre-
thickened does not mean that the resin mixture has already had hardener added, it only means that
it has had a filler powder added. Without hardener being added, the pre-thickened resin will never
get hard. When working with epoxy, always work in a relaxed way, but also work quickly and
efficiently when a batch of epoxy has been mixed up.



Part B: Assembling the Hull

1) A Brief Overview.  More detailed instructions follow. On the T27, the bottom and sides of the
hull and the  transom are glued up with the deck in place, but the deck is not actually glued on
until later. After the epoxy holding the hull together has set up, the deck will be removed. The first
step in assembling your T27 will be to glue on a series of small positioning tabs on the underside
of the deck to hold the sides of the hull apart. Two stiffening pieces that run across the deck are
glued on. You will also glue on several small pads on the bottom of the deck to reinforce the deck
where screw-eyes will be screwed into the deck from the top. After these pieces have set up, you
will assemble the hull by taping the 2 sides, the bottom and the transom (the back of the boat)
together with masking tape. Coat with clear epoxy for 1/2 in. on either side of where the bottom
and side pieces come together. Mix thickened epoxy with phenolic powder until the mixture will
not sag. Spread an epoxy fillet along the joints.

The deck will be put in place without epoxy to hold the sides of the hull in the correct
position while the epoxy fillets set up. It is very important to have the deck in place while the
epoxy sets holding the sides and bottom and transom together, otherwise the boat will be too
narrow and the deck will not fit in place. The epoxy sets up overnight. After the fillets joining the
sides and bottom and transom have gotten hard, the deck will be taken off. The next step will be
gluing the keel into the hull. The keel webs and the RC deck are glued into place at the same time
as the keel since the RC deck is part of the keel support structure. When the epoxy holding the
keel has set up, you will build the mast step and then attach the RC servos to the RC deck. The
receiver is now put into place on the RC deck.

After the RC gear is installed, it is time to glue on the deck. It is still possible to remove the
RC gear after the deck is glued on if it is ever necessary to replace any of the gear. The batteries are
easily accessed. To get ready to glue the deck on, clear coat inside the top edges of the side pieces
of the hull. Clear coat the bottom side of the deck around the edges. Mix a slightly droopy mixture
of thickened epoxy. Spread the thickened epoxy along the edges of the deck and spread this mix-
ture along the top edges of the sides inside the hull. Slide the deck into place and tape it. Flip the
hull upside down. The epoxy along the sides will slide down inside to form a strong bond between
the deck and the sides.

 The next morning remove the masking tape and your hull is complete. Any voids in the
deck joint will be filled with epoxy later from the outside.

For larger color versions of the pictures in this instruction booklet go to
                                  www.modelsailboat.com/t27pics.html

2) Beginning.  The hull pieces are precision cut okume plywood. The parts are held in place by
small tabs of uncut veneer. Sometimes you can just pop the parts out, but if they don’t come out
easily use a matt knife or an exacto blade to cut through the remaining wood to free the parts.
When the pieces are free, sand the edges so they are smooth.

There are 5 pieces that make up the hull shape: the deck, two sides, bottom, and transom.
(The transom is the back of the boat.) Find these 5 pieces. On the bottom and side pieces identify
the side which you want to be the finish side. Choose the side which is smoother, free of significant
defects and the more attractive veneer. Make certain you have one port side and one starboard side.
On the rough side of each piece put a big “X” with a pencil somewhere towards the bow end of the
piece where the mark won’t be seen after the hull is assembled. (The bow is the front end of the
boat.) On the side pieces, each end of the piece is slanted. The bow is the end that is wider. The “X”
mark will keep you from gluing up the pieces with the wrong side facing out. It is a good idea to
mark the side pieces with a “B” at the bow as well and mark the bottom edge of the side “bottom”
and the top edge “deck”. The deck piece must have the correct side facing up so that there are two
small holes on the top right hand (starboard) side of the deck and only one small hole on the top
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left hand (port) side of the deck. Mark the bottom side of the deck piece. Go ahead and mark the
two pieces for the keel with an X on the rough side at this time also. Do the same for the two
rudder pieces (the rudder pieces have the J-shaped groove cut into them).

Sand the outside surface of all these pieces smooth, starting with 120 grit production paper
and then moving to 150 grit and then 220 grit. Sand the top surface
of the RC platform especially smooth so the servo tape will have a
perfectly flat surface to stick to.

3) Preparing the Deck.  In the next few steps you will get ready to
glue the placement tabs onto the bottom of the deck and then the
stiffening crosspieces and then the reinforcement pads for where
screw-eyes screw down through the deck. The placement tabs, the
stiffening crosspieces and the reinforcing pads will be glued onto
the bottom side of the deck. These pieces will be on the inside of
the boat when the deck is attached to the hull. The role of the
positioning tabs on the bottom side of the deck is to hold the sides
of the boat apart in the right position while the hull is being glued
up. The deck sits on top of the sides (it does not slide down be-
tween the sides). Without the placement tabs on the underside of
the deck the sides of the boat would not be held apart by the deck.
The sides would pull together, and the boat would not be as wide as
the deck. In other words when you came to put your deck in place,
you would find your boat was much too narrow. It is important to
have the deck in place while the epoxy holding together the sides
and bottom and transom is setting up. The placement tabs, which
are attached to the bottom side of the deck, slide down inside the
sides of the boat to hold the sides apart to the right width. When
the boat is finished, the outside surface of the sides should line up
with the outside edge of the deck. The sides of the boat are 1/16
inch thick. The placement tabs should be glued in place between 1/
16 and 3/32 inch back from the outside edge of the deck.

4) Marking the Positions for the Placement Tabs on the Bottom
Side of the Deck. There are 10 small placement tabs. Carefully
punch out the 7.25 inch long thin piece of wood from which you
will cut the 10 placement tabs. (Don’t confuse this piece with the 9 inch long piece from which you
will cut the keel support webs.) The strip is longer than necessary for the ten pieces you need.
Sand the edges of the strip smooth. The width of the strip is already correct. Use the full scale
template in Diagram C to cut out the individual placement tabs. Each end of the piece you are
given is already cut to the correct angle to match the slant of the sides, so you can duplicate this
angle for the other pieces. A matt knife or exacto blade or any sharp blade works well for cutting
the thin mahogany plywood. Cut down against a firm surface. Never cut towards your fingers. After
cutting the ten placement tabs, it is time to mark the positions on the deck for the placement tabs.
With a pencil make a light mark indicating the position of each placement tab as follows. Measuring
from the back edge of the deck, the first two placement tabs will be positioned 2 1/2 inches for-
wards from the back edge of the deck. Position the placement tabs 1/16 - 3/32 inches in from each
edge of the deck on what will be the underside of the deck when  the boat is finished. The next
two placement tabs are placed 5 1/4 inches forwards from the back edge of the deck at the same
distance in from the edge of the deck. The next two placement tabs are staggered to leave room for
the sail control arm to swing freely under the deck on the port side of the boat. When the deck is
the correct side up as though it were on the boat, the port side is the left side when looking for-
wards from the back of the boat to the bow. Since the deck is upside down now, the port side is to
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the right when looking forward towards the bow. On this side (the port side) the next tab goes
11 3/4 inches forwards from the back edge of the deck. Think this placement through carefully and
refer to the pictures - it’s easy to get it reversed. On the other edge of the deck, which will be the
starboard side when the deck is right way up, the placement tab is not quite so far forward and
should be positioned 10 1/2 inches forwards from the back edge of the deck. The next pair of
placement tabs on each side are at 17 inches forwards from the back edge of the deck and the next
pair on each side are at 21 inches forwards.

5) Marking the Positions for the Stiffening Crosspieces. Next you will mark the position of the
stiffening crosspieces. These crosspieces go across the deck from side to side perpendicular to the
centerline of the deck. Mark the centerline lightly on the bottom  side of the deck by drawing a
pencil line with a straight edge from the bow to a point in the middle of the back edge of the deck.
From the back edge of the boat measure forwards 8 inches and draw a line across the deck from
side to side perpendicular to the centerline. This is the position of the back crosspiece. Draw a
similar line for the front crosspiece 14 1/2 inches forwards from the back edge of the deck.

6) Marking the Positions for the Screw-eye Reinforcement Pads. The last pieces to mark the
positions for are the screw-eye reinforcement pads. First lets cut out these screw-eye reinforcement
pads. They are cut from the piece of plywood that measures 3/4 inch by 3 inches. There are 4
square pads to be cut out of this piece. Each pad measures 3/4 inch by 3/4 inch (Diagram B). The
bow reinforcement pad is a triangular shaped piece that is already cut out. The bow reinforcement
pad will be positioned just inside the bow so that the edges of the pad are about 3/32 inches back
from the edge of the deck along each side.

The jib sheet reinforcement pad is 3/4 inch square by 1/16 inch thick. This pad is positioned
so the front edge of the pad is 6 inches back from the point of the bow on the deck. This places
the back edge of the pad 6 3/4 inches back from the tip of the bow. This pad is centered from side
to side on the deck.

                 

Next mark the placement for the reinforcement pads for the screw-eyes that hold the
shrouds (the shrouds are the lines from the mast down to the sides of the deck that help support
the mast). Draw a line right across the front edge of the cockpit opening in the deck, continuing
that line right out to the edges of the deck on the bottom side of the deck. The shroud reinforce-
ment pads should be centered on this line and placed 3/32 inch in from the outside edge of the
deck. The outside edge of these pads should be parallel to the edge of the deck. In effect these two
reinforcement pads, in addition to reinforcing the deck for the screw-eyes, also work in the same
way as the placement tabs to hold the sides of the boat apart. The reinforcement pads all lie flat on
the deck when they are glued in place, whereas the placement tabs will be standing up on edge
when they are glued in place. The last reinforcement pad is for the screw-eye that leads the jib
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sheet out to the side of the boat before the sheet goes forwards. This reinforcement pad is posi-
tioned just in front of and touching the back crosspiece (i.e. the reinforcement pad is on the side of
the back crosspiece that is closer to the bow). This reinforcement pad is positioned on what will be
the starboard side of the deck when the deck is right side up (the starboard side is the right side of
the boat when facing forward towards the bow). Since the deck is upside down now, the pad goes
on the left side of the deck. The pad should be placed in from the edge of the deck 3/32 inch, the
same as the shroud reinforcement pads. All of the reinforcement pads should be more or less cen-
tered under the predrilled holes in the deck for the screw-eyes. At a later step these holes will be
re-drilled with the #53 drill bit that is included in the hardware pack since the holes will have
gotten filled with epoxy when the pads are glued in place.

7) Gluing the Small Pieces on the Bottom Side of the Deck.  Now that you have marked the
position of all these small pieces, you are ready to glue them in place. This is a fairly simple gluing
job so it is a good place to begin. Remember to work moderately quickly, especially if it is warm.
Mix one large mark of thickened epoxy with one small mark of hardener. Stir thoroughly with one
of the trimmed epoxy brushes (see tips on trimming the brushes under “Working with Epoxy”). Use
the “Stir until you think it is mixed and then stir for a minute longer” rule. Add in enough reddish
phenolic powder until the mixture is about the consistency of mayonnaise, not runny, but not stiff.
Using the same brush, place a thin layer of this epoxy mixture at the position of  the flat square
reinforcement pad that goes in front of the mast in the center of the deck. Make sure you are work-
ing on the bottom side of the deck, the side that will be down and inside the boat in the end. Press
the pad down into the epoxy. An even amount of epoxy should press out all around the edges of
the pad. If there is a large amount of extra epoxy pressing out use the brush to clean the excess off
and use slightly less epoxy on the next pad. If there are places where no epoxy is pressing out,
take the pad up and apply the epoxy again using slightly more epoxy this time. Next apply the
shroud reinforcement pads in the same way. On the side of the pads which lie along the outside
edges of the deck, use a small piece of cardboard or thin plastic like credit card material to clean
off any excess epoxy since the sides of the boat need to fit right in against these pads. The rule
here is that it is easier to wipe off excess epoxy while it is soft than it is to sand it off after it is
hard! After you have glued on all four square pads, move to the bow and glue on the triangular
bow screw-eye reinforcement pad. Remember to keep this triangular bow pad back from the edges
of the deck on each side by about 3/32 inch, the same way as with the other pads.

Now it is time for the placement tabs. These tabs stand up on edge with the steep side to-
wards the outside edge of the deck and the gently sloping side towards the center of the deck
(Diagram F). Lay down a little swatch of the epoxy mixture as long as the tab, 1/8 inch thick and
1/4 inch wide. Press the tab into this little ridge of epoxy. The epoxy should be stiff enough that
the tab will stand upright on its edge. If the tabs won’t stand up, add more phenolic powder to
make the mixture thicker. Again there should not be any epoxy on the outside edge of the tab
between the tab and the edge of the deck.

When all 10 placement tabs are glued in place, spread a line of the epoxy mixture across the
deck for the front deck stiffening piece. The front deck stiffening piece is the shorter of the two
deck stiffening pieces. Press the deck stiffening piece into the epoxy so the deck stiffening piece is
standing up on edge. Use a weight with one end resting on the deck stiffening crosspiece and one
end resting on the deck to hold the deck stiffening crosspiece in position and to hold the deck flat.
It is important that the deck be held flat against your table surface while the epoxy holding the
deck stiffening crosspieces sets up hard. Glue on the back deck stiffening crosspiece the same way.

When the deck pieces that you have glued on have set up overnight, turn the deck right way
up and, using the small #53 drill bit that is included in the hardware package, drill out the 5 small
holes in the deck where you will later screw in screw-eyes. Drill right through the deck until the
drill bit comes out on the bottom side of the pad that you have glued on underneath the deck at
each hole.
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8) Setting Up to Assemble the Hull.  Take one of the side pieces of the hull, place it on your table
with the X marking the rough side facing down. Measure approximately 9 in. (inches) forwards
along the bottom edge of this side piece from the bottom back corner. Measure up from the bottom
edge of the side piece a little less than 1/16th inch (slightly less than the thickness of the plywood).
Take a push pin and push it through the side piece at this point so that it sticks out 1/8 in. on the
inside of the piece. Three of these push pins on each side will assist in holding the hull in the
proper position while the hull pieces are taped and glued together (Diagram F). After the glue is
hard, the push pins will be removed. Place a second push pin 13 1/2 in. forward from the bottom
corner of the transom and a little less than 1/16 in. up from the bottom edge. Place a third push pin
18 1/2  in. forward from the bottom corner of the transom and a little less than 1/16 in. up from the
bottom edge. Check to make sure all of the push pins are sticking through on the inside of the
piece approximately 1/8 in, but no more.

                             

           

Put push pins in the second side of the hull in the same way, once again making sure you are going
from the outside of the piece (the finish side) and pushing the push pins through to the inside.

9) Taping the Sides and Bottom.  Our favorite tape and probably the easiest to use is the blue 3M
painters masking tape. Ordinary masking tape will work although it may lift the wood grain more
when it is removed. 1 1/2 inch tape works well, although other widths are probably just about as
good. Avoid an old roll of tape that is starting to stick to itself. Do not use a powerful tape like duct
tape since the tape would damage the wood when pulled off. Test your masking tape on a small
piece of the plywood to make sure that the tape will hold fairly well but not damage the wood
when pulled off.

 Do not leave the hull in the sun while the tape is still in place since the sun may make the
tape difficult to remove. Tape the hull close to the time when you are ready to glue it together since
masking tape may become difficult to remove when attached for more than 24 hours, or in other
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cases the tape will start to let go by itself after 24 hours.

Cut 34 pieces of tape each 3 in. long. There are 15 pieces for each side, two for the bow and
two for the transom. Cut one additional piece of tape 7 1/2 in. long for the transom. Take one side
of the hull and the bottom piece. Begin at the very back of the boat. Line up the back corner of the
side with the back edge of the bottom. Put a 3 in. piece of tape on the bottom, hold the side in
place and wrap the tape up over the side. The bottom of the boat sits between the sides of the boat.
(See Diagram F). The push pins in the sides do not go into the bottom piece. The bottom piece
rests against the tips of the push pins where they come through the side pieces. The bottom is held
in the proper curve from bow to stern by resting against the tips of the push pins. The outside
surface of the bottom piece should be flush with the bottom edges of the sides. (see Diagram F)
Work forwards placing the tapes about one inch apart. These tapes are going across the joint be-
tween the bottom and the side, (perpendicular to the joint, not lined up with the joint). Put tapes
on until you reach the bow. If you pull any tape off, throw it away and use a new piece since the
adhesive will not hold a second time. If any of the push pins start to slide out of the plywood, put a
piece of tape over the head of the push pin to hold the push pin in place.

                                 

Begin taping the second side at the back of the boat in the same way as the first side. Tape
all along this side. At the bow, tape the two sides together with two pieces of tape going across
from one side to the other. Check to make sure the bow is lined up straight with the rest of the
boat while taping. Check again after taping to make sure the bow has stayed aligned and is not
slanting off to one side. Later on, where the two side pieces come together at the bow, the bow will
be built out to a point with a thickened mixture of epoxy. The two side pieces may be held apart
slightly by the bottom piece at the bottom corner of the bow. This is not a problem. Nor is it a
problem if there is a slight gap between where the bottom of the boat ends at its forward end and
where the two sides meet together at the bow. This whole bow section will be filled with a fillet of
epoxy on the inside.

Press the tape on very securely from the outside with one hand while supporting the hull by
pushing from the inside with the other hand. You do not want the tape to release during the gluing
process because you will not be able to apply new tape to any surface that is wet with epoxy since
the tape will not stick.

                     

The transom fits inside the sides of the hull and sits on top of the back edge of the bottom
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piece (see Diagram E). The surface of the transom should be flush with the back edges of the sides
and the bottom. The top edge of the transom should be level with the top edge of the sides. Apply
two three inch pieces of tape to the transom running from the top edge of the transom down and
extending over the bottom edge of the transom.

                      

 Put the transom in place and wrap the two pieces of tape that are sticking off the bottom edge of
the transom up along the bottom of the boat to hold the transom down in place. Apply the 7 1/2 in.
piece of tape running across the transom from side to side with an equal amount sticking out each
side and just level with the top edge of the transom. Wrap the tape around the sides pulling the
sides into place. Make sure the tape is not sticking above the top edge of the transom where the
deck will sit. After the transom is in place, run tape lengthwise along the chines where the sides
and bottom meet using separate pieces of tape between the push pins.

               

10) Fitting the Deck and Aligning your Hull. Fit the deck gently so you don’t disrupt the masking
tape holding the sides and bottom. Place the deck about 3/4 inch back from where it will end up.
Slide the deck forward into place. Pull the sides apart slightly to get the deck tabs at the back of
the deck to fit into position inside the side pieces. The deck sits on top of the top edges of the
sides (Diagram F). The back of the deck sits on top of the transom piece. Check the bow of the
boat looking from in front of the boat to make sure the bow is lined up straight and not twisted to
one side or the other. Check the back of the boat to make certain the transom is inside the sides.

There is one last step here which is important. The hole for the rudder tube is predrilled in
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the deck and in the bottom piece of the hull. The rudder tube should be perpendicular to the deck.
If the deck is positioned too far forwards, the rudder tube will be slanting back. If the deck is too
far back, the rudder tube will be slanting forwards. Take the 6 inch piece of stainless steel rod and
slide it through the hole in the deck and the hole in the bottom. The rod will be quite loose be-
cause the rudder tube is not yet in place, but you should still be able to tell whether the holes are
lined up one above the other in such a way that the rudder shaft will be perpendicular to the deck.
Adjust the deck by sliding it forwards or backwards if necessary. You will want to be able to put
the deck back on in exactly this same position later on.

A good way to mark the position of the deck relative to the sides is to take a small thin piece
of blue masking tape and place it across between the deck and the side, in effect taping the deck to
the side. Do the same with a second piece of tape on the other side of the boat. Slice these small
pieces of tape with a knife between the deck and the side and leave the pieces of tape in place as
markers. (The same effect can be achieved by making a pencil mark that runs from the deck down
onto the side, although sometimes the pencil line system is not quite as precise. It is not a bad idea
to use both systems in case the tape falls off!)

Getting your hull to be perfectly aligned can be a bit of a trick if the pieces of plywood have
taken on a shape of their own due to changes in temperature or humidity. The actual shape of the
hull is not going to affect the sailing ability of your yacht in any significant way, but for aesthetic
reasons it is nice to get the bow plumb and the deck level. If you have any question about the hull
being true and even, it is a good idea before gluing it to mock up weights to hold your hull per-
fectly true while the glue sets up. Once the epoxy sets up the hull shape will be permanent. If your
hull already looks well aligned, you can skip this step.

With the deck in place on the hull, flip the boat upside down on a flat table surface. It is a
good idea to have your work table covered with saran wrap taped down at the four corners. Use
any type of weight that will reach across from one side of the hull  to the other side so the weight
is pressing down on the edges of the sides not on the middle of the bottom. Books can work fine,
or you can use short pieces of wood that reach across from side to side with weights sitting on the
pieces of wood.



                            

Weights can also be pushed up against the side of the bow or leaned against the bow to move the
bow into alignment so the bow is straight up and down. Now you have a good system for getting
everything aligned and held in alignment while the epoxy that holds your hull together is getting
hard. After completing your weighting system, remove the weights and remove the deck from the
hull.

Cut 12 pieces of masking tape 4 inches long and set these pieces aside for when you are putting
the deck into place after spreading the epoxy fillets in the hull.

11) Gluing up the Hull.  Review Part A, “Working with Epoxy”. Perhaps the two most important tips
to remember are:
    1) Make sure you won’t be interrupted in the middle of the process.
    2) Work in a cool part of the day if it is a hot climate, and never work in direct sunlight.

Measure into your mixing container 1 large mark of clear resin using the resin syringe and 1
small mark of hardener using the hardener syringe. Use a brush to stir. Stir thoroughly for 1-2
minutes.

Brush the clear epoxy that you have just mixed onto the inside of the hull all along the joints
where the sides and the bottom meet. Cover all the wood within 1/2  inch of the joint. Clear coat
where the transom meets the bottom and the sides. Do not coat within 1/4 inch of where the deck
will sit since you do not want the deck to be glued on in this step. Clear coat the two sides where
they meet at the bow, again being careful not to coat anywhere the epoxy will have contact with
the deck. The clear epoxy should be brushed on fairly thin. Most of this clear coat should soak into
the wood. You don’t want a heavy coating of clear epoxy because the clear epoxy is runny and may
make your fillets of thickened epoxy sag.

Now switch to the pre-thickened resin. Measure out 6 large marks of pre-thickened resin.
Use the syringe that has had the bottom end cut off so that it is open at the bottom for measuring
the pre-thickened resin. Move the resin quickly to your mixing container so the mixture doesn’t run
out of the open bottom end of the syringe. Measure 6 small marks of hardener into your mixing
container. This partially thickened mixture can be mixed right on top of any clear resin that is left
in the mixing container. Stir thoroughly. You want to work quickly now, since this large a batch of
epoxy will start to generate its own heat through the chemical process. Add enough red phenolic
powder so that you have a consistency similar to mayonnaise or Dairy Queen soft ice cream. You
want a mixture that does not sag or droop at all, but still spreads smoothly and evenly and is not
at all dry or stiff. Adding too much red phenolic powder will make the epoxy less strong. Test the
mixture by taking a scoop of it on the brush. Is it staying still or is it starting to sag? If it is starting
to sag, add a little more phenolic powder. The final mixture should still be creamy and smooth,
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but it should not sag at all. Look at it on your brush and count to 30. If it moves in this short
amount of time, you will find that it will sag away from your joints before setting up.

                      

Spread the mixture quickly along the joints between the bottom and the side forming a fillet
that covers about 3/8 in. up the side and 3/8 in. out onto the bottom. Right at the joint the fillet is
its thickest, probably close to 1/4 in. thick. Do the easiest places first. Get the bulk of the epoxy out
of your mixing can fast with the brush, placed approximately correctly. Then go back and smooth
the fillet out a bit still using the brush and fill in any places where the fillet is too thin. Don’t try to
be too neat since what you do here will not show, but you do need to be fast.
With the remainder of the epoxy in your mixing can, run a fillet with the brush around the transom
and up the bow on the inside where the two sides meet. You should have the right amount of
epoxy for the entire job. Try to gage how thick to put on the epoxy by how much area you have
covered and how much epoxy you have left. If you have extra epoxy, spread the epoxy a little bit
thicker. If you are short, take some epoxy from where it is the thickest. Use up all the thickened
resin.

  

Now that the resin is placed, take the plastic spoon and smooth the fillet by dragging the
bottom side of the plastic spoon along the fillet, shaping the fillet into a smooth curve. Excess
epoxy will be pushed out to either side of the spoon. This excess epoxy can be carefully scraped off
with the spoon or with the epoxy brush and moved to any area where the coverage is too light. To
make the fillet less thick, tilt the spoon so that you are using an area closer to the tip of the spoon.
Work quickly. When the epoxy has begun to set up, the fillet will be difficult to smooth and it is
best to leave it alone at this point.
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Now you are ready to position the deck in place. The deck must be put in place before the ep-
oxy on the bottom and the sides has gotten hard since the deck holds the sides of the hull in
the correct position. If the hull were to set up without the deck in place, the hull would be the
wrong shape and the deck would never fit. You will not glue the deck in place at this stage, we will
just fit the deck and tape it in place to hold the hull in the proper shape while the fillets on the
bottom and sides set up hard. Since you will need to remove the deck later in order to apply the
epoxy that will attach the deck in place, make certain at this point that there is no epoxy that will
be touching the deck. If there is any epoxy that might touch the deck wipe
it off carefully with a paper towel. In the next step, when you glue the
deck in place, you will complete the fillets at the top of the bow and at the
top edge between the sides and the transom. For now make certain the
deck does not get partially glued on. Tape the deck firmly in place. Don’t
squeeze the bottom up while taping on the deck. Check that the 6 push
pins are still in place, that the transom is still inside the side pieces, and
that the bow is still lined up. Don’t worry if the pointed front of the deck
is sticking out slightly more than where the front of the sides come to-
gether. If the alignment of your hull looks good you can leave your boat
deck up for the epoxy to harden.  If you found the alignment was im-
proved by weighting your hull, flip your boat deck side down on the flat
table with saran wrap under the boat. Add the weights as you did before to
hold everything in alignment and leave your hull to set up.

The next morning check the epoxy in the fillets by poking it with
your fingernail. It should be hard like glass. If it is not completely hard, do
not pull off any tape. Put the boat in an overheated room if the epoxy is
not set off completely. When the epoxy is entirely hard, gently pull off all
of the tape. Remove the push pins along the bottom edge of the hull by
twisting and pulling out. If the heads pull off, use pliers to grip the steel
part of the pin and twist and pull out. It is not a bad idea to leave the deck
in place for as much as another 24 hours to make certain the hull does not change shape. After this
period, you will want to remove the masking tape holding the deck in place so the tape does not
become stuck onto the hull and deck too permanently.

12) Preparing the RC Deck.  It is easy to do this step and the following step, “Gluing the Two
Halves of the Keel Together” at the same time. You may want to prepare for both steps by reading
the instructions and gathering your supplies before beginning to mix the epoxy. You can also do
the step “Assembling the Rudder” at the same time if you want to.

In this step we will clearcoat the top surface of the RC platform. At the same time we will
apply the Label of Authenticity with your hull number to the RC platform and add the plywood side
piece that holds the batteries in place on the RC deck. Cut out your T27 Label of Authenticity from
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the bottom of the sheet of acid free paper on which the Certificate of Authenticity is also printed.
The hull number for your T27 is printed on the label. Once the label is applied to the RC platform
and covered with epoxy, the label will become a permanent part of your yacht. Find the small
rectangular plywood piece with rounded top corners that measures 2-1/8 inches by 1 inch. This is
the plywood side piece that glues onto the RC platform to hold the  batteries in place.

The RC deck is rectangular, roughly 5 1/2 inches by 2 1/2 inches. Place the RC platform on
top of a piece of plastic on your work table with the better side of the plywood facing up. If the
RC deck is warm when you start and cooling down while the epoxy sets, the wood will be draw-
ing epoxy into the wood grain as the air in the wood contracts and you will end up with a very
smooth surface without bubbles. If the RC deck is cool when you  start and warms up while the
epoxy is being applied and setting, then the air in the wood will be expanding and it will tend to
push bubbles out to the surface and your finished job will be quite bumpy.

Mix 1/2 large mark of clear resin with 1/2 small mark of hardener and stir thoroughly with
a brush. Coat the top surface of the RC deck smoothly with a fairly heavy coat of epoxy. You want
this surface to be glossy smooth when it dries so that the servo tape will stick to it to hold the RC
gear in place. As quickly as possible place the label of authenticity into the wet epoxy on the RC
platform. Position the label as shown in Diagram L (also shown in the diagram on the back of the
Certificate of Authenticity sheet). Apply a thick coat of clear epoxy over the top of the label, satu-
rating the paper of the label as much as possible.

While the epoxy clear coat on the RC deck is still wet, add the battery box side. The battery
box side goes on the port side of the RC platform (left side when facing forwards). Clear coat the
edges and both sides of the battery box side piece. Mix 1/2 large mark of pre-thickened resin with
1/2 small mark of hardener. Mix in phenolic powder until there is no sag. The battery box side is
positioned 1-1/8 inches forwards from the back edge of the platform and just 1/16th to 1/8th of an
inch in from the side of the platform. Coat the bottom edge of the battery box side with the thick-
ened epoxy and set the piece in position. This battery box side piece should be glued in place
with the short edge sticking up perpendicular to the  surface of the RC platform, like a low wall
along this outside edge of the platform. The long bottom edge of the battery box side piece is
glued to the RC platform. A small fillet along the inside of the piece down to the RC platform will
make the piece stronger and will not get in the way of the battery holder since the battery holder
is rounded on the edges to the same curve as the radius of the batteries. You may want to brace
this piece from the side so it doesn’t fall over. If the table  doesn’t get bumped, you may be okay
just letting it sit in position until the epoxy hardens.

Use this same epoxy brush for the next step, “Gluing the Two Halves of the Keel Together.”

13) Gluing the Two Halves of the Keel Together. Here you will need a clamp and a flat clamping
block approximately 7 in. x 2 in. x 1/2 in.. Cut a piece of plastic sheeting or saran wrap just a little
bigger than your clamping block. Tape the plastic to the clamping block on the side that will be
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against your work so the block will not be glued to the keel. Find a flat table surface or a flat board
to which the keel pieces can be clamped while they are being glued together. Cover the surface of
the table or the board with plastic where the keel will be clamped down. Put the two keel halves
together with the smoother side of the plywood facing out on each half. Align the two halves care-
fully with each other. To make certain the two halves will stay aligned while clamping, use two
push pins pushed through one half of the keel into the other half. With the keel lying flat on a
table, push one push pin through one layer of the keel into the second layer of the keel at the
bottom back edge of the keel under where the keel bulb will attach. Press the second push pin
firmly through the first layer of the keel into the second layer of the keel near the top edge of the
keel. Take the pieces apart and mark the inside of each piece with a big X if you haven’t already
marked them. Mix 1 large mark of clear resin and 1 small mark of hardener. Spread clear epoxy on
the inside of each keel piece. Mix 1 large mark of pre-thickened resin with 1 small mark of hard-
ener on top of any clear resin mixture you have left in the mixing pot. Add a small amount of phe-
nolic powder to thicken the mixture slightly to make a mix that is still fairly runny.  Spread the
thickened mixture evenly on one keel half. Place the two halves together, align the two halves
carefully with each other. Insert the push pins in the same holes as before to hold the keel halves
lined up. The clamping block should run from the bottom of the keel to the top of the keel along
the center of the keel. Clamp the keel pieces to the board or table with the clamp in the middle of
the clamping block. Make certain the plastic remains in place between the keel and the clamping
block and between the keel and the table or board. The push pins will help to keep the keel halves
lined up. It will also help to have the clamp lined up exactly straight and not at an angle.

              

Inspect to make sure there are no gaps. Apply more
clamps with clamping blocks and plastic if necessary
to close any gaps. There should be some epoxy press-
ing out at every point along the joint between the two
keel halves. Clean off the excess epoxy with the brush.
It is always easier to clean off liquid epoxy before it
has set than to sand off hard epoxy after it has set.

14) Assembling the Rudder. The two rudder halves
are each approximately 5 in. long x 1 3/8 in. wide.
Each rudder half has a groove cut in it. Bend the 6
inch stainless steel rod in a smooth curve so that it fits
into the groove. The stainless steel rod (rudder shaft)

sticks out the top of the rudder. You will want to glue the rudder shaft in place at the same time as
gluing the two halves of the rudder together, otherwise the glue from gluing the two rudder halves
together would squeeze out and fill in the groove that has been cut for the rudder shaft, making it
impossible to put the rudder shaft in place later. Position the two rudder halves so they are lined
up with each other. Hold the two halves in place by pushing a push pin through the two halves
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near the top of the rudder and a second push pin through the two halves near the bottom of the
rudder. It is easiest to clamp the rudder halves together onto a flat board or onto a flat table sur-
face. Put plastic under the rudder halves so they are not glued to the board or to the table. Use a
long narrow clamping block covered with plastic on the top side of the rudder pieces with one or
two clamps to clamp the two halves of the rudder together. Mix 1 large mark of clear resin with 1
small mark of hardener. Take the two halves of the rudder apart and coat the inside surface of each
half with the clear resin mixture. Coat inside the groove with clear epoxy. Mix 1 large mark of pre-
thickened resin with 1 small mark of hardener on top of any clear resin mixture you have left in the
mixing pot. Add phenolic powder to thicken slightly to make a fairly runny mix. Coat the inside
surface of one half of the rudder with the thickened mixture. Put the push pins back into place to
hold the two halves of the rudder in alignment. Place the rod into place in the groove in the rudder
and cover this with thickened epoxy and smooth over the rod where it is set into the rudder. Clamp
the two halves of the rudder together with the clamp and clamping block. Make certain the clamp-
ing pad is completely covered with plastic where it is in contact with the resin and the rudder!
Clean off any epoxy you can get to  where it has squeezed out. Try to keep epoxy from running up
along the stainless steel rudder shaft at the top of the rudder where the rudder shaft leaves the
rudder.

              

Allow the epoxy to harden overnight. Sand the rudder so the front edge is slightly beveled.
Bevel the back edge gradually forwards to where the rod is set into the rudder. Measure the rudder
shaft so it sticks up above the rudder 2 inches. Clip the excess rudder shaft and round and polish
the end. Chip off any epoxy that has adhered to the rudder shaft above the top of the rudder, but
try not to scratch or sand the rudder shaft itself since the rudder shaft should be kept round and
smooth.

15) Shaping the Keel. With 100 grit production paper bevel the forward edge of the keel so that it
has a fairly fine entry with somewhat rounded sections right behind the entry and beveled back
about 1/4 of an inch from the leading edge. Sand the back edge of the keel so that it has a very
fine, thin trailing edge that is beveled forwards about one inch before the keel reaches its full
thickness of 1/8 inch. Fairing the keel in further from the edges may weaken the keel. To race in
the Official T27 Class, the keel must maintain a thickness of 1/8 inch for at least 3/4 inch of chord
length at the bottom of the keel and for at least one inch of chord length at the top of the keel. All
up and down the keel one quarter of the total chord length from the front edge of the keel to the
back edge of the keel must maintain a minimum thickness of 1/8 inch. The profile from the side of
the keel cannot be altered. Do not bevel the top tabs which stick out and will sit inside the hull,
and do not bevel the curved bottom shape where the ballast casting attaches. Sand the keel smooth
with 120 grit, 150 grit and then 220 grit paper. Drill out the two holes in the bottom of the keel
where the ballast attaches using a 3/16 inch drill bit.

16) Attaching the Ballast Casting.  Peel off the label on the flat inside surface of the metal keel
castings. Sand the flat inside surface of the ballast to shiny metal. Mix 20 drops of clear resin to 4
drops of hardener. The syringes work well for counting out drops of resin and hardener, just push
the plunger on the syringe in very gently and let each drop form on the end of the syringe and
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drop off as you count the drops. Clear coat the surface of the plywood keel on each side at the
bottom where the ballast casting attaches. Clear coat the edges of the plywood where the ballast
attaches. Clear coat the flat inside surface of the ballast. Sand the wet epoxy into the metal with 220
grit sandpaper. Plastic gloves are a help here. This process ensures that there is no oxidation be-
tween the metal and the epoxy and gives maximum adhesion. (Oxidation happens almost instantly
on a metal surface.) Mix 1 large mark of pre-thickened resin with 1 small mark of hardener. Add
phenolic powder to thicken the mixture to a consistency of mayonnaise with no sag. Spread the
thickened mixture on the bottom of the keel fin where the ballast attaches. Use the two stainless
steel machine screws to hold the ballast in place. The shorter screw goes towards the back of the
keel ballast. The screws run through one zinc casting, through the plywood keel fin and through
the second zinc casting. Screw the nuts on loosely. Align the castings with the shape of the bottom
of the keel fin. Tighten the machine screws with a phillips screw driver. Fill the holes over the nuts
and screw heads with thickened epoxy until flush with the surface of the casting (mix more epoxy
if necessary). Fill any gaps around the edges of the castings with thickened epoxy. Smooth with an
excess strip of thin plywood so you will not have too much sanding to get a smooth finish.
Make  certain the two sides of the keel bulb are aligned with each other. When the epoxy on
the keel casting has set, sand the epoxy smooth. The smoothest finish on the keel casting will be
achieved by coating the keel casting with a mixture of clear resin/hardener thickened somewhat
with phenolic powder so that the mixture is not runny but will still slump enough to be self-level-
ing. Position the keel so that one side is horizontal and coat that side of the casting and let it set
before coating the second side. 1/2 large mark of clear resin and 1/2 small mark of hardener with
phenolic powder added should be enough for coating each side of the casting. When the epoxy has
set hard, sand the epoxy coating on the keel casting until it is smooth. Alternatively you can just
paint the keel casting later when you paint the keel without coating the keel casting with epoxy.

17) Fitting the Keel. At this point you will want to remove your deck if it is still on the hull. In the
next step you will glue in the keel, the keel support webs and the RC platform.

The RC platform sits on top of the keel support webs underneath the cockpit opening. The
RC platform must be positioned correctly so that it can hold all of the RC gear. The RC platform
must not be too far forward or else it will interfere with the position of the mast step. With a pencil,
make a mark on the inside of the bottom of the hull all along where the front edge of the RC plat-
form will be positioned. The front edge of the RC platform should be 1/4 inch back from the front
edge of the keel slot in the bottom of the hull. You will use this mark to get the RC platform in the
right position when you are gluing it in place. The mark must
extend out to both sides of the centerline of the boat far
enough that the epoxy used to glue in the keel will not obscure
the mark.

Make a pencil mark 1/4 inch forwards from the front
edge of the keel slot in the bottom of the hull. This mark indi-
cates the position of the forward edge of the front keel tab
when the keel is in its proper position. If the keel is farther
forward than this, the keel tab will interfere with the position of
the mast step. Make a mark 3/8 inch forwards from the front
edge of the keel slot in the bottom of the hull to mark the
position of the back edge of the round mast. Make one final
mark 1/2 inch back  from the front edge of the keel slot in the
bottom of the hull to mark the position of the front keel web.
Make sure all of these marks extend far enough towards the
sides of the boat that the epoxy gluing in the keel will not
obscure the marks.

Now you can put everything in place to see how the keel
and the keel support webs will fit. Slide the keel into the hull
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from the bottom. Put the front tab in first and then the back tab. Line the front edge of the front tab
up with your mark. Support your hull from the sides so the keel can hang down freely below the
hull (Diagram I). It is good to be able to sight from in front of the boat or from the stern to see if
the keel needs to be pushed right or left to be straight. Set your boat up so that if the keel is not
hanging exactly straight down, you will be able to slide something against it from one side or the
other to hold it straight while the epoxy sets up. A square or a small level is handy - or you can get
the keel straight by eye if you are good at judging angles.

Find the two 9 inch long thin piece of plywood for the keel support webs. You will need
eight keel support web pieces cut from these long thin pieces. Each of these pieces will be cut at a
right angle at one end and at a slanted angle on the other end so that they will fit between the keel
and the fillet along the edge of the boat, touching at both ends. When these pieces are epoxied in
place, they will be bonded both to the keel and to the side of the boat. Place the eight keel support
webs in place inside the boat (see Diagram H). They run across the boat with the square end
butted up against the top of the keel inside the hull. The slanted end points towards the outside of
the hull. The shorter edge of each web piece is down against the hull and the longer edge is up.
Four keel support webs go on each side of the keel. Space the keel support webs approximately
1-1/2 in. apart from each other. The keel support webs reach right out to the side of the hull. Be
certain that there is no hardened epoxy beneath the keel support webs, since this would hold them
up too high and the RC platform which sits on top of the keel support webs would also be higher
which would make the servos too high. If there is any hardened epoxy beneath where you have
located the keel support webs, either move the webs sideways slightly or sand off the epoxy. If the
hardened epoxy is just out towards the chine, you can sand off the bottom outside end of the keel
support web enough that it sits flat on the bottom of the boat. The top edges of the keel support
webs should be flush with the top edge of the keel inside the hull. The keel support webs will be
glued in with a thick epoxy mixture at the same time as gluing in the keel. The thick epoxy mixture
will hold the keel support webs upright while the epoxy sets.

The RC platform will be glued in at the same time as the keel and the keel support webs. In
the gluing process, you will want to lower the RC platform down and set it gently on top of the
keel support webs. Fashion a handle out of masking tape and stick it to the top surface of the RC
platform. You will be able to hold the RC platform by this masking tape handle while lowering it
into place.

Fiberglass strips reinforcing the bottom of the boat will be laid into the bottom of the boat
on the inside, one on each side of the keel. Find the  2 pieces of fiberglass cloth each approxi-
mately 8 inches long.

18) Gluing in the Keel. Remove the RC platform, keel support webs and the keel from the hull. Mix
4 large marks of clear resin with 4 small marks of hardener. Quickly coat the bottom inside of the
hull from the bow to the stern. Coat the inside of the sides about half way up the sides.. Clear coat
the plywood edges inside the keel slot.  Clear coat the top of the keel. Clear coat the bottom of the
RC deck. Clear coat the keel support webs leaving a little bit at the top uncoated so you can grab
them. It works well to hold the keel support webs with tweezers to coat them and later to place
them. Place the keel in place in the hull. Make sure that the slanted edge of the keel is towards the
front of the boat and that the back edge is perpendicular to the deck (i.e. straight up and down).

Lay the strips of fiberglass cloth inside the hull with one edge exactly aligned next to the
keel where it comes up through the hull. The outboard edge of the fiberglass will curve up over the
fillet and run up very slightly onto the side of the hull. Lay one fiberglass strip on each side of the
keel. Pat the strips down into the wet resin and then brush more resin on top of the strips until the
fiberglass fabric is filled with resin.
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Continue with pre-thickened right away before any of the resin sets up. Mix 4 large marks of
pre-thickened resin with 4 small marks of hardener. The pre-thickened can be mixed right on top
of any clear resin you have left over. Thicken with phenolic powder until the mixture does not sag.
This should be one of your thicker mixtures. Remember this mixture has to be thick enough to
support the keel support webs so they do not slump over sideways before the epoxy is set. How-
ever, you want the mixture to spread easily and smoothly and to be creamy and self leveling. Apply
the thickened epoxy with the brush. Use an ample amount of thickened epoxy all around the keel
where it comes up through the hull to form a wide fillet between the keel and the inside of the
bottom of the boat. Do a fillet on both sides of the keel, in front of the keel and behind the keel.
Quickly smooth the fillets using the third plastic spoon.
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Check the keel from the bow or from the stern to be sure it is properly aligned and not
tipping sideways (Diagram I). Push something against the bottom of the keel from one side or the
other if the keel is not hanging straight down.

Lay thickened epoxy down on the bottom of the hull where the keel support webs will sit. A
line of epoxy about 1/4 inch wide and 1/8 inch high under each keel support web works well. Put
the keel support webs in place with the square end against the keel where it comes up inside the
hull. The slanted edge of the support web faces out towards the side of the hull and should be
bonded to the side of the hull with epoxy  (Diagram H). Tweezers are helpful for positioning the
keel support webs. Press the support webs down firmly into the epoxy so the bottom edge of the
web is touching the bottom of the boat.

  

Check the alignment of the keel from in front of the boat to make sure the keel is still hanging
straight down. Mix an additional 2 large marks of pre-thickened resin with 2 small marks of hard-
ener. Thicken with phenolic powder as before. Check the position placement mark for the front
edge of the RC deck on the bottom inside of the hull. Hold the RC deck with the front edge lined
up with this mark, but with the RC deck tipped up on its side so you can mark the bottom of the
RC deck with the positions of the keel webs. A pencil won’t really write in the wet epoxy on the
bottom of the RC deck, but it should leave a mark of some sort. On the bottom side of the RC deck,
place thickened epoxy along the centerline where the top of the keel will  make contact and out to
the sides over where the keel support webs will make contact. Use ample epoxy since it is hard to
tell exactly where the keel support webs will be touching. Holding the masking tape handle on the
top surface of the RC deck, set the RC Deck down gently on the keel and keel support webs. Press
the RC deck down very gently into place so it is touching the top of the keel and keel support webs
and is not being held up by the thickened epoxy. If the RC deck is too high the servos will be too
high. Place a small weight on top of the RC deck to hold it down and flat.
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Using what remains of the thickened epoxy create a thin pad of epoxy on the bottom of the
hull in front of the RC deck (see Diagram K). This mast step pad should be 1/8 inch thick (high)
and about 1 inch in diameter (it will look like a quarter i.e. a 25 cent piece of US currency, but
thicker). The pad should be centered from side to side and located right in front of the front edge
of the keel. This will place the pad directly under the mast hole in the deck. The purpose of the
mast pad is to spread the downward load of the mast over a slightly greater area. Later on, as a
separate step, we will build a mast step on top of this mast pad to hold the bottom of the mast
from sliding sideways or forwards or back.

After creating the mast pad, check the keel alignment a final time to make sure the keel is
still straight up and down. Leave everything to set overnight. Make sure your boat doesn’t get
nudged by the cat while the keel is setting up!

19) Preparing to build the Mast Step. Put the deck back in place. Make certain that the deck is
lined up with the marks that you made earlier to show that the deck is in the correct position, not
too far forwards or too far back. Hold the deck in place with a few pieces of masking tape. To get
the correct position for the mast step, you will rig the mast with the forestay and the two side
shroud lines to hold the mast up. The mast step is cast with epoxy around the bottom of the mast.
The next 4 steps are preparing to build the mast step. First the deck must be drilled. Use the #53
drill bit that is included in the hardware pack to drill through the deck holes and on through the
reinforcing pads you glued to the back side of the deck. There are five holes to be drilled in this
fashion.

20) Preparing the Mast and Booms. To build the mast step it is necessary to have the mast in
place, so we need to complete the mast now and get part of the rigging in place. While we are
completing the mast it is convenient to complete the booms at the same time. Sand the mast dowel
and the dowels for the booms smooth with 220 grit production paper.

Usually the mast dowel will have some curve to it. You want the mast to curve towards the
back of the boat, not forwards or to either side. There are two holes to be drilled in the mast. The
first hole is 6 in. down from the top. The second hole is 4 in. up from the bottom of the mast. The
two holes are on opposite sides of the mast. The hole 6 in. down from the top is on the front of the
mast. Drill the holes deep enough for a screw-eye to screw in all of the way. Remember the curve
of the mast when you are getting set up to drill the first hole, so the mast will curve back. Drill
these holes and the holes in the booms described below with the #53 bit.

The shorter of the two 3/16th inch dowels is for the jib boom, also called the jib club. This
dowel gets one hole drilled into the end of the dowel, parallel to the length of the dowel. Center
this hole in the end of the dowel and drill in deep enough for a screw-eye to screw in. At the oppo-
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site end of this dowel drill a hole through from one side to the other side at a point 1/4 inch in
from the end of the dowel. Measure forwards 4 in. from this hole you have just drilled and drill a
hole through from one side to the other side aligned perpendicular to the hole you have just
drilled. Measure forwards 1/4 in. from your most recent hole and drill a hole parallel to it, so you
have a pair of parallel holes spaced just 1/4 inch apart.

The longer of the two 3/16th inch dowels is for the main boom. On the main boom drill one
hole into the end of the dowel, parallel to the length of the dowel, the same as on the jib boom.
Center this hole in the end of the dowel and drill in deep enough for a screw-eye to screw in. At
the opposite end of this dowel drill a hole through from one side to the other side at a point 1/4
inch in from the end of the dowel. Measure forwards 6 in. from this hole you have just drilled and
drill a hole through from one side to the other side aligned perpendicular to the hole you have just
drilled. Measure forwards 1/4 in. from your most recent hole and drill a hole parallel to it, so you
have a pair of parallel holes spaced just 1/4 inch apart.

21) Rigging the Forestay. Take one closed screw-eye and screw it into the hole in the deck at the
bow. Screw a closed screw-eye into the hole 6 inches down from the top of the mast with the eye
pointing forwards. Don’t screw this eye in quite all of the way since you will have to take it out
again and when you finally screw it in, you want it to be tight and not to have the hole already
enlarged. Do not confuse this hole with the hole that is 4 inches from the bottom of the mast which
would mean you were rigging the mast upside down.

                            

Take five brass screw-eyes and open the eye on each with pliers just 1/8 inch. Screw one of
these open screw-eyes into one end of the nylon tube forestay. Hook the screw-eye in the forestay
to the screw-eye 6 inches down from the top of the mast. Squeeze the open eye closed. Set the mast
in place in the boat with the base of the mast going down through the masthole in the deck and
sitting on the bottom of the boat. Hold the mast upright, perhaps slanting back just a little bit, but
not slanting forwards. Stretch the forestay tube towards the screw-eye in the deck at the bow. The
tube should be straight but not bending the mast forward. Mark the tube in such a way that when
you cut the tube and screw an open screw-eye into the end of the tube and hook this screw-eye
onto the bow screw-eye, the forestay will be held straight and somewhat taut. Cut the nylon tube
with scissors at your mark. Screw an open screw-eye into the bottom of the tube and hook the
open screw-eye to the closed bow screw-eye in the deck. Leave the screw-eye in the bottom of the
forestay open so that you can unhook the forestay when you want to unstep the mast.

22) Rigging the Shrouds.  The shrouds are the stays that hold the mast from the side. Take two
open screw-eyes and screw them into the holes on either side of the boat at the edges of the deck
slightly behind the mast. The open part of the screw-eye should be pointing back.
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There are two pieces of spectra line. One piece is shorter and lighter, the second piece is heavier
and about 5 feet long. Take the piece of  spectra line that is longer and heavier and put it through
the screw-eye in the mast at the front of the mast. This piece of spectra rigging line should be
behind the screw eye that is screwed into the forestay tube. Find the midpoint of this piece of
spectra. Slide both ends of the spectra together into a rigging sleeve. Slide the rigging sleeve up to
the screw-eye in the mast and crimp the sleeve so that you have two equal lengths of spectra lead-
ing off. Each end of this spectra leads down to one of the screw-eyes at the edge of the deck just
aft of the mast. Fasten a brass eyelet to each end of this spectra with a rigging sleeve in the follow-
ing manner (Diagram J). Slide on a small metal rigging sleeve. Take one of the round brass rigging
eyelets. Wrap the spectra once around the outer circumference of the brass rigging eyelet, and then
lead the spectra back up through the rigging sleeve. Hook the rigging eyelet to one of the screw-
eyes in the side of the deck level with the front edge of the cockpit. Pull the spectra taut around the
eyelet so the spectra is straight but not bending the mast sideways. Slide the rigging sleeve down
snug against the brass eyelet. With the spectra still taut, use pliers to crimp the rigging sleeve tightly
onto the spectra so that it holds the brass eyelet in place. Rig the second shroud on the second side
in the same manner. When both of these shrouds are hooked to their respective screw-eyes in the
deck both shrouds will be tight and the mast will be straight when viewed from the front. When
measured against each other these two shrouds should be the same length.

23) Building the Mast Step. Now that we have a way to hold the mast upright we can build the
mast step.  While the mast is still in the boat mark a circle with a 1 in. diameter, centered around
the base of the mast on the bottom inside of the boat with a pencil. After drawing the circle remove
the deck with the mast still in place in the deck and the shrouds and forestay still attached to the
deck.

The mast step is a mound of thickened epoxy into which the bottom end of the mast is set
(Diagram K). It is crucial to cover the mound of epoxy with a small piece of saran wrap or clear
plastic kitchen wrap before the bottom of the mast is pushed down into the epoxy since it is impor-
tant to be able to remove the mast later. The saran wrap deforms as the mast is pushed down into
the mound of epoxy and keeps the epoxy from touching the wood of the mast. Cut a square of
saran wrap 3 inches by 3 inches for this purpose. Cut 6 pieces of blue masking tape 5 inches long
to hold the deck in place after you have built the mast step.
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Mix 20 drops of clear resin and 4 drops of hardener. Clear coat within your circle on the
bottom of the boat. Mix 1 large mark of pre-thickened resin and 1 small mark of hardener. Add
phenolic powder to get a fairly stiff mixture. Place a mound of the thickened epoxy heaped up to
about 1/4 in. thick within the circle. Work quickly so the epoxy does not start to set off before you
finish. Place your 3 inch square of saran wrap right over the middle of this mound of epoxy. Make
certain the square of saran wrap is centered on the mound of epoxy.

          

The mast should still be in place in the deck with the shrouds and forestay still attached to
the deck. Take the deck and position it carefully over the hull. Make certain that the deck is lined
up with the marks that you made earlier to show that the deck is in the correct position, not too far
forwards or too far back. Gradually lower the deck into place while holding the mast upright in the
deck. The base of the mast should press down into the epoxy mound of the mast step as the deck
comes into its proper position. Make certain the saran wrap stays in place protecting the mast from
direct contact with the epoxy. Tape the deck in place using several pieces of blue masking tape so
that the deck and mast will not move while the epoxy of the mast step is setting up hard. If the
thickened epoxy has been pushed back from the mast by the mast wobbling around, push the
epoxy back up against the mast by pushing on the top and sides of the saran wrap. The mast does
not really need to be held tightly by the mast step, it just needs to be held enough that it won’t skid
around the bottom of the boat.

When the epoxy in the mast step is set hard, remove the mast. Remove the deck from the
hull. Remove the screw-eyes from the deck in preparation for gluing on the deck at a later step.

24) Installing the Radio Control Gear and Servos on the RC Deck.  The two servos, one to con-
trol the rudder (servo S1113) and one to control the sails (servo HS422), will mount on the RC
platform. (Diagram L is very helpful here since the diagram is full scale and the exact same size as
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the RC deck). The servos will be attached to the RC platform with double-sided servo tape and with
stainless steel screws. The receiver will be attached with adhesive backed velcro. The on/off switch
will be attached on top of the receiver with double sided servo tape . The on/off switch will be
lying on its side with the on/off label facing upwards. The HS422 servo is more powerful than the
S1113 servo. The rudder requires very little power, whereas the sails require considerably more
power. You will want to use the HS422 servo for the sails, and the S1113 servo for the rudder.

Wipe the RC platform carefully with a paper towel dampened with warm water and then
wipe dry with a clean paper towel to remove any waxy build-up from the epoxy setting up. The
servo tape will not adhere if there is any waxy build-up left on the RC platform. The servo tape is ¾
inch wide double sided tape. It is a thicker, slightly spongy tape, usually a solid color, most often
white. The placement of the servos has to be very precise because after you have glued on the main
deck of the boat, you still want to be able to access the screws holding down the servos in case you
ever want to remove one of the servos. If the servos are not mounted exactly in the right place, you
might find that one of the screw heads is under the edge of the deck and  cannot be reached. The
servos will be mounted on the RC platform as shown in Diagram L. In this diagram you will see
that 4 of the attachment holes in the servos show a small x indicating the head of a phillips head
screw. These are the holes that will receive the screws.

Slide the main deck of the boat into place. Make certain that the deck is lined up with the
marks that you made earlier to show that the deck is in the correct position, not too far forwards or
too far back.  The front servo goes crosswise on the RC platform towards the front of the platform.
This is the rudder servo. This should be the S1113 servo. Position this front servo so that the body
of the servo is more than half way underneath the main deck. This servo should be centered from
side to side on the RC platform. The back two holes for screws should be just barely accessible
through the cockpit opening so the screws can be removed from above through the cockpit open-
ing. The front two screw positions are under the deck and will not be used. This front servo must
be as far forward as possible, or the second servo, the servo which controls the sails, will be too far
back for its screws to be accessible.  If the servos have white circular discs mounted on top of them,
remove the discs by removing the screw in the center and prying up on the disc. You will not use
these discs. Notice on the top of  the servo there is a fluted round hub with a screw sticking out of
the top. The hub rotates and the control arm will be mounted on this hub. This hub is off-center
from the middle of the servo. The front servo must be mounted so the control arm hub is to the
port or left side of the boat as shown in Diagram L. The control arm that is mounted on this hub
will point to the starboard or right side of the boat.

 With the main deck of the boat in place, mark the position of the front servo on the RC
platform with a pencil line along the back edge of the servo. Remove the main deck and mark along
the other three sides of the servo. Cut a piece of  servo tape 1 1/2 inches long, the same length as the
bottom of the servo. Stick the tape firmly to the bottom of the servo, remove the backing paper from
the tape and carefully stick the servo into its place on the servo platform where you have marked its
position. Once the tape has touched the servo platform it is hard to pry loose, so try to get the position
of the servo exactly right to start with.

The receiver will attach to the RC deck just behind the first servo. The on/off switch will be
attached to the top of the receiver lying on its side with double sided servo tape. The second servo
which controls the sails is attached behind the receiver on the starboard side of the RC deck. This
servo should be the HS422 servo. This servo should line up parallel to the centerline of the boat, in
other words, perpendicular to the first servo. To allow room for the long brass sail control arm that
mounts on this sail control servo to swing freely without hitting the inside of the boat on the port
side, this servo has to be all of the way over to the starboard side of the RC deck, but with the four
screw holes still accessible when the deck is in place. The back outside screw hole may be just
barely under the curve of the cockpit opening, so we will not use this screw hole. The battery pack
fits in beside the sail control servo. The battery pack will be lined up lengthwise parallel to the
centerline of the boat and is held in place by the sail control servo on the starboard side and the
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battery box side piece on the port side.

    

    

Place the receiver in position just in back of the front servo (touching the servo) so the
receiver is between the front servo and the back of the boat. The longer dimension of the receiver
goes crosswise on the RC platform. Use the small piece of adhesive backed velcro to attach the
receiver to the RC deck.

Remove the screw in the top of the servo hub on the second servo and slide the long brass
sail control arm onto the hub. Replace the screw loosely so as not to lose the screw. This servo is
positioned behind the receiver with the longer dimension parallel to the centerline of the boat. The
front flange of this servo slightly overhangs the receiver, just barely leaving room for the thickness
of one of the stainless steel screws between the body of the servo and the receiver. There should be
just enough room to plug the wires from the servos into the plug connectors on the top of the
receiver. The receiver should be pushed up tight against the front servo. The rotating hub of the
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second servo on which the long brass sail control arm mounts must be towards the front of
the boat. Swing the long brass sail control arm towards the port side of the boat and make certain
it will clear the inside of the boat. With a pencil, mark the position of this second servo. Slide the
main deck into position again and make certain that the back inside screw of the second servo will
still be accessible. You will use the back inside screw and the front outside screw to attach this
servo.

If the placement of  the servos looks correct, remove the main deck and cut a piece of servo
tape 1 1/2 inches long and use this tape to attach the second servo to the RC platform in the posi-
tion you have marked. Make sure there is enough room for the outer end of the long brass sail
control arm to swing freely without hitting the port (left) side of the boat on the inside.

Cut a piece of servo tape 1/2 inch long and use it on the bottom side of the on/off switch to
stick the on/off switch to the top surface of the receiver. The on/off , modelsailboat.com, label
should be pointing upwards so it is easy to read. If you want to check the positions again to make
sure you will have access to the screws holding the servos down, it is not a bad idea to put the
deck in place once more.

With the main deck off, drill holes in the RC platform for the four screws that will hold the
servos in place. Use a 3/32 inch drill bit. Don’t drill through the bottom of the boat! On the front
servo drill just the two holes towards the back of the boat. On the back servo drill the outside hole
(the hole closer to the side of the boat) at the front end of the servo. Drill the inside hole (the hole
closer to the centerline of the boat) at the back of the servo. Screw in two stainless steel screws in
each servo down through the RC deck in the holes you have drilled. Screw the screws down so the
head of the screw just barely touches the top of the servo flange. Any more pressure will pull the
flange down and pry the servo loose from the servo tape or even strip the holes in the RC platform.

At the back of the battery pack make a pencil mark to indicate the position for a screw-eye.
This screw-eye will keep the battery pack from sliding backwards on the RC deck. Drill this hole
for the screw-eye in the RC deck with the #53 drill bit included in the kit and screw in a screw-eye.

25) Mounting the Servo Control Arm for the Rudder. Be careful in connecting the servos to the
receiver. If the servo wire plugs are inserted upside down into the receiver ports, the servos will not
function. The servo wire plugs must be plugged into the ports in the receiver with the black servo
wire towards the outside edge of the receiver. This puts the yellow wire towards the center of the
receiver. Plug the wire from the front servo into the receiver where the receiver says “Channel 1”.
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Plug the wire from the back servo into the receiver where the receiver says “Channel 2”. Plug the
switch into the receiver with the black wire towards the outside edge of the receiver. Plug the
battery pack into the switch as shown in the instructions with the RC gear. Install batteries in the
battery pack and in the transmitter. Make sure your batteries are charged up! If they are recharge-
able batteries, they are sometimes sold with no charge in them and must be charged up before
being used. Switch on the receiver. Switch on the transmitter. (Roll the batteries in place if there is
no contact at first).

On the right hand (rudder) control side of the transmitter there are two switches near the
control stick. The trim lever slides back and forth sideways below the control stick for small adjust-
ments to the servo angle. The second switch reverses the direction the servo arm moves when the
control stick is moved. On the left hand (sail) control side there are three switches near the control
stick. The trim lever slides up and down to the left of the control stick. The “center neutral switch”
is to the right hand side of the control stick and has just two positions, up or down. The up posi-
tion centers the servo when the control stick is centered,. The down position throws the servo over
20% one way when the control stick is centered. For our use we want this switch to be in the up
position. The third switch reverses the direction that the servo moves when the control stick is
moved.

Center both servos by sliding the trim levers on the transmitter to the center positions. (The
trim levers are the small sliding switches which adjust the position of the servos a small amount,
not the large control sticks which really control the servos.) The rudder will be controlled by the
control stick that moves back and forth sideways (Channel 1). The sails will be controlled by the
control stick that moves up and down (Channel 2). Center the control stick for the sails if it is
already on a ratchet instead of being spring loaded. Find the servo control arm and mount it on the
top of the rudder servo (the forward servo) with the  arm pointing to the starboard side (right side)
perpendicular to the centerline of the hull with the servo in its centered position. The screw on top
of the servo control hub takes a very small Phillips screw driver. The long brass sail control arm
will not be mounted until later (if it is still mounted, it is best to remove it now). Leave the servo
control arm for the rudder mounted on top of the forward (rudder) servo. Keep all of the wires,
including the antenna wire from the receiver, bundled up so the wires will not get caught in the
epoxy later when you are gluing on the deck. After gluing on the deck, the antenna wire can be
pushed forward under the deck. The Servo Control Arm for the Rudder must remain mounted
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at this point before gluing on the deck. Otherwise the rudder servo would need to be removed
to attach the servo control arm, since the screw that holds the servo control arm down on top of
the servo is partially covered up by the deck when the deck is glued in place.

26) Gluing on the Deck.  Cut 10 new pieces of masking tape 4 inches long and set these pieces
aside for holding the deck in place while it is glued on.

Mix 1 large mark of clear resin with 1 small mark of hardener. Stir thoroughly. Clear coat the
top insides of the hull in a band 3/8 in. wide along the top edge of the sides. Clear coat the top
edge of the transom and the inside of the transom down 3/8 in.. Clear coat the bottom of the deck
along the edge in a band 3/8 in. wide and across the back.
           Mix 4 large marks of pre-thickened resin with 4 small marks of hardener. Mix these right on
top of any clear epoxy that you have left in your container. Stir thoroughly. Add phenolic powder,
but not as much as before since now you want a mixture that can sag slightly. You don’t want this
mixture runny, you just want it so that over 15 minutes it will move slightly and settle onto the deck
after you flip the boat over and gravity is pulling it down.

           

Spread a little less than half of this mixture along the outside edge of the deck and across the back
of the deck where you have clear coated. Quickly spread the remainder of this mixture inside the
sides along the top edge where you have clear coated and along the top edge of the transom. Slide
the deck into place. The deck should sit on the top edge of  the sides and on the top edge of the
transom. Make certain that the deck is lined up with the marks that you made earlier to show that
the deck is in the correct position, not too far forwards or too far back. Tape the deck securely in
place with 4 pieces of masking tape on each side. Use tape at the back where the deck sits on the
transom if necessary. Use additional tape to pull the deck down to the sides if the deck is not
touching the top of the sides at any point.

Flip the hull upside down. If you want a little less sanding, set the boat upside down on
blocks that are narrower than the deck. Use a thin piece of extra plywood to scrape off the excess
epoxy that is squeezing out around the deck edges. After cleaning up the edges, set the boat with
the deck facing down on a flat surface coated with plastic that the epoxy cannot stick to. Voila! Finis!
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Before the epoxy hardens, the partially thickened epoxy on the sides will sag down onto the
deck, creating a fillet on the inside between the sides and the deck. One final reminder - make sure
your whole boat is on plastic so it does not glue itself to the table. If you have time you can con-
tinue and complete the next step now as well.

       

27) Building the Bow Out. Where the two sides meet at the bow, you will want to build a finer
entry by building the bow out to a point with epoxy. Right now the bow of the boat is formed by
the two pieces of 1/16 inch plywood coming together so they touch each other or almost touch
each other at the bow. Where these two side pieces come together, the bow is roughly 1/8 inch
wide along the front edge, or slightly wider if the two sides are not quite touching everywhere. The
front of the bow is more or less flat, not pointed, where the two sides meet. Place your boat upside
down with a piece of plastic sheet under the bow. Mix 10 drops of clear epoxy with 2 drops of
hardener. Coat the front edges of the sides where they meet at the bow with this clear epoxy mix-
ture. Mix 1/2 of a large mark of thickened resin with 1/2 of a small mark of hardener, add phenolic
powder until the mixture is fairly thick and will not sag appreciably. Spread this mixture in a ridge
down the front of the bow where the two sides of the boat meet. It will be fairly easy to sand this
mixture down to the right shape to form a pointed bow as long as the epoxy sets up in a shape
that is slightly larger than you want the final shape of the bow to remain. Use what is left of the
thickened epoxy mixture to fill the push pin holes on the sides from when you were first assem-
bling the sides and bottom.

28) Sanding the Hull and Deck. After the epoxy holding the deck to the hull has set up hard,
remove the masking tape. In sanding, always sand with the grain and never across the grain. Be
careful not to sand through the first layer of veneer on the plywood. Sand the entire hull with 100
grit production paper to remove any bumps of epoxy or edges of plywood that stick out too far.
Make certain that the bow epoxy has set up hard. Sand the bow to a graceful point, but not too
sharp. Round the bow a little bit. Bevel the bottom edges of the hull to a slight curve where the
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sides join the bottom. As a later step, we will fill in any voids along these edges with clear epoxy.
Cover the brass grommet in the deck with a small piece of masking tape so as to avoid

sanding the grommet. Sand the deck smooth with 150 grit, then 220 grit production paper.

  

29) Laminating the Mahogany Veneer onto the Transom. For the mahogany veneer transom, use
the 1 5/8 inch wide piece of veneer 4 1/4 in long. Hold this piece of veneer up against the transom
with one edge sticking out above the deck 1/32 of an inch. This edge will be sanded off smooth
later, flush with the deck after the epoxy holding the veneer to the transom has hardened. Mark
this veneer along the remaining three sides and cut it to shape so it sticks out just 1/16 of an inch
on each edge. Again these edges will be sanded smooth after the epoxy has hardened.

Sand the transom smooth so the veneer will lie flat with no bumps under it. This makes it
easier to glue on the veneer and the finished job will look much smoother.

When gluing the veneer in place, use a combination of push pins and regular straight pins
(the same as are used in sewing) to hold the veneer down while the epoxy sets. The push pins are
easier to use, but they are thick enough that they tend to split the veneer if they are spaced closer

than 1 1/2 in. from each other or if they are placed too close to the edges of the veneer. The
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straight pins are much thinner and can be used much closer together to hold the veneer down
between the push pins. Fairly rigid straight pins are easier to use than really thin pins, also a big
head makes the pins easier to push in - a plastic head on a straight pin can be ideal. For me the
easiest way to push the straight pins in is to grasp the straight pin 1/4 inch above the pointed end
with the tip of a pair of needlenose pliers and to use the needlenose pliers to push the pin through
the veneer and into the plywood.

Mix  20 drops of clear epoxy resin with 4 drops of hardener and then add phenolic powder
to thicken slightly. You do not want this mixture too thick, because a thick mixture will hold the
veneer away from the back of the boat in places and may not squeeze sideways to fill voids be-
tween the veneer and the back of the boat. Spread the mixture on the back end of the boat. Put the
veneer in position and use a combination of push pins and straight pins to hold the veneer in
place. I often use two push pins to position the veneer and the rest straight pins which leave a
smaller mark. Use a small piece of veneer to clean off excess epoxy that squeezes out from under
the transom veneer. Ideally you want to have some epoxy squeeze out along every edge so that you
know there are no voids underneath the veneer.

When the epoxy has set up hard, remove the pins and push pins. Sand the edges of the
veneer gently with 150 grit production paper until the veneer is flush with the sides, deck and
bottom of the boat. An additional detail that can be a nice touch is to take a paper towel dampened
slightly with warm water and to pat the surface of the veneer until it is slightly damp where the pin
holes have been. The veneer, when dampened, swells slightly and closes up the pin holes so the
holes will be hardly visible.

30) Fairing the Hull. Mix 1/2 large mark of clear resin with 1/2 small mark of hardener. Check the
joint along the deck and the hull sides to see if there are any small voids which you will want to fill
with epoxy so the joint is smooth . It will also give a much smoother finish for painting if the edge
of the deck plywood has been coated with clear epoxy. The clear epoxy will soak into the edge of
the deck and make the deck edge less porous so that it will cover more smoothly with the paint.
Clear coat any exposed plywood edges along the chine where the sides and the bottom come
together. Fill any gaps along the chine and the deck edge. Add a small amount of phenolic powder
to thicken the resin if there are some bigger gaps to fill. Fill in over the push pin holes in the sides
of the hull if you have not done this yet. When this epoxy work is set up, sand the hull smooth
again ending with 220 grit sandpaper to achieve a fine finish.

31) Fitting the Rudder Column. Find the short length of rigid black carbon fiber tube. The tube
forms the rudder column. The rudder column surrounds the rudder post where it comes through
the hull so water cannot come up through the rudder hole. The rudder tube goes through the hole
in the bottom of the boat and up through the hole in the deck. Before applying epoxy it is a good
idea to make sure the tube will slide into place easily. Slide the stainless steel shaft of the rudder
into the carbon fiber tube. Use the shaft of the rudder to maneuver the carbon fiber tube into place.
If necessary use a 5/32 inch drill bit  to enlarge the hole in the bottom of the boat very slightly so
the tube will slide into place with one end through the hole in the bottom and with the top end
through the hole in the deck. When you have made certain the tube will fit easily into place, re-
move the tube from the hull.

32) Glue in the Rudder Column. Mix 10 drops of clear resin and 2 drops of hardener. Clear coat
inside the hole where the rudder column will come out of the deck. Clear coat inside the hole
where the rudder column will go through the bottom of the hull. Clear coat the top and bottom of
the carbon fiber rudder column. Try to avoid getting epoxy inside the carbon fiber tube. If a small
amount of epoxy does get inside the carbon fiber tube and you cannot clean the epoxy out while it
is still liquid, you can drill the epoxy out later when it has set up hard using a 3/32 inch drill bit.
Slide the stainless steel shaft of the rudder into the carbon fiber tube. Use the shaft of the rudder to
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maneuver the carbon fiber tube. Slide the carbon fiber tube up through the hole in the bottom of
the hull and into place through the hole in the deck. You want to leave approximately an equal
amount of the carbon fiber tube sticking out above the deck and below the hull - however, make
certain that you have at least 1/16 in. (the thickness of the T27 plywood) sticking out above the
deck, otherwise the rudder linkage rod will be scraping on the deck. Remove the rudder shaft from
inside the carbon fiber tube. You do not want to leave the rudder shaft in place while the epoxy
sets up because the rudder shaft may become glued in place if a small amount of resin has gotten
into the carbon fiber tube. Place your boat with the deck down and with the back of the boat
slightly elevated so the bottom of the boat at the stern where the carbon fiber tube comes through
the hull is level. Use the remaining resin mixture to fill around the carbon fiber tube where it comes
out through the bottom of your boat. Leave a small pool of resin around the carbon fiber tube
where it comes out through the bottom. You want this point to be well sealed where the carbon
fiber tube comes out the bottom of the boat. If there is still some resin mixture left, use the resin to
fill in any voids along the chines of your boat where the side and the bottom meet if there is any
place you missed earlier.

33) Clear Coating the Keel and Rudder and Filling around the Keel on the Outside. Mix 1 large
mark of clear resin and 1 small mark of hardener. Place your yacht upside down and level. Clear
coat the front and back edges of the keel where the edges of the plywood grain are exposed. Clear
coat the front and back edges of the rudder where the edges of the plywood grain are exposed.
With your boat still sitting upside down, fill in around the base of the keel in front and in back and
along the sides where the keel goes through the bottom of the hull. A sharply pointed stick or a
pencil point can work well for running a thin bead of epoxy along the sides of the keel where the
sides of the keel join the bottom of the boat. Mix one large mark of clear epoxy and one small
mark of hardener and use this mixture to brush a very thin clear coat over the entire keel, going
back over the edge grain at the front and back edges of the keel where the epoxy has sunk in.
Brush over the entire keel to further smooth the clear-coated surfaces. Clear coat the rudder with
the resin mixture left over from clear coating the keel.

Congratulations on your progress so far!

Part C: Varnishing and Painting

1) Finishing the Hull and Deck.  For the varnish, any oil-based or polyurethane based exterior
clear varnish is suitable. We generally choose a gloss varnish, rather than a satin finish. Do not use
a water-based exterior varnish, because it will not bring out the true beauty of the wood and will
not, in our experience, be nearly as durable. Marine varnish is excellent for durability and elegance.
If you desire to stain the wood darker it is usually best to use a varnish that has a stain mixed in to
darken the wood. A traditional stain that is rubbed into the wood before varnishing will not go on
evenly where there is any epoxy on the wood.

For the paint use a good quality exterior high gloss oil based paint. Latex paint is not so
suitable even if it says exterior. Any alkyd oil, or epoxy based paint will work fine - basically any
paint that you need to use paint thinner rather than water to clean the brush should be suitable.
Marine paints are not necessary although they are a good choice, but often they are hard to find in
smaller amounts. Bootstripe paint is suitable and can usually be found in marine stores in pint
containers, although the choice of colors is somewhat limited.

Sand the chines to a smooth curve with 150 grit paper where you have filled with epoxy.
After sanding the chines smooth, prepare the entire deck, hull, keel and rudder by sanding lightly
with 220 grit paper. Put a small piece of masking tape over the brass grommet in the deck so as not
to sand the brass grommet.

Take all of the screw-eyes out of the mast. Sand the mast, boom, and jib club with 220 grit
paper until smooth. Sand the base of the mast until it is small enough that with two or three coats
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of varnish the mast will still slide easily through the mast hole in the deck and into the mast step.
Varnish the mast, boom, and jib club at the same time as the deck. Varnish the mahogany

veneer transom at the same time as the deck. Follow the instructions on your varnish container.
When varnishing keep dust and movement of air in your drying room to a minimum until the var-
nish is tack-free. Sand lightly with 220 grit between each coat of varnish. Two or three coats should
give a nice finish. Always brush with the grain of the wood. As many as six or eight coats can be
applied to achieve a perfect finish. There are some additional varnishing tips that may be helpful on
our web site at www.modelsailboat.com/varnish.html

An attractive approach is to varnish the entire hull and then to paint the keel and the rudder.
If you are planning on varnishing the deck and painting the hull, it works very well to put on

two coats of varnish on the entire boat including the hull and then to tape off the deck and paint
the hull. A thin blue 3M painters masking tape is excellent here. Make sure the varnish is thor-
oughly dry before putting tape on the deck surface.

Follow the instructions on your paint container. Usually two coats are sufficient. Either brush-
ing or spraying the paint is suitable. If you spray, cover the entire deck area with plastic taped
down around the edges so as not to get paint spray on the deck. It is sometimes easier to get a
finer finish with spraying, but remember to spray successive light coats allowing the paint to dry
thoroughly between coats, otherwise the paint will run and sag, or even worse it may never really
dry. Brushed on coats should be thin as well to avoid runs.

When you have finished painting the hull, pull the tape off the deck, run a piece of 220 grit
sandpaper very lightly along the edge of the deck to clean up the line between the paint and the
varnish, and then sand the deck lightly and apply the final coat of varnish to the deck. This is the
best way to get a very sharp line between the painted surface of the hull and the varnish on the deck.

If you have used a dark colored paint, you can apply one or more coats of varnish over the
paint, sanding between each coat. This results in a very smooth job with a deep gloss. Do not var-
nish over the paint if the paint is light colored, since light colored paint will be discolored by the
varnish in an uneven way.

On the rudder, tape off the bronze tiller shaft above the rudder plate to avoid getting paint
on the rudder shaft where it has to slide through the hull. Paint the rudder at the same time as the
hull.

2) Applying the Striping Tape. A 54 inch piece of vinyl PVC automotive and boat striping tape is
included. Find the middle of this long piece of striping tape and cut the long piece in half so you
have two shorter pieces. These two pieces of striping tape can be used along the top edge of the
sides if you varnished the entire boat. Placed at the very top edge of the sides, the stripes will cover
up the joint between the deck edge and the sides. Alternatively the striping can be used to create a
waterline or could be used in some other decorative way. Auto detailing shops carry a wide variety
of striping tapes in many different colors and will usually be willing to sell short lengths. Striping
tape is unusual in that it not only has a backing to remove that exposes the adhesive, but also has a
clear layer on top of the tape that also should be removed. This clear layer is pretty much invisible,
but if it is not removed it will eventually become milky and less transparent by which time it is no
longer possible to remove. Scrape the surface of the tape with the edge of a knife blade and you
will be able to coax an edge of this surface layer to lift up enough that you can peel the layer off.
Experiment with peeling this surface layer off before applying the detailing tape to your yacht.
Paint and varnish will not adhere to this PVC tape, so the tape must be applied on top of the last
coat of paint or varnish.

Part D: Installing the Rudder; Rigging the Sheets and Cockpit Cover

1) Making the Rudder Linkage Rod. Find the thin stainless steel rod 12 7/8 in. long. Each end of
this rod will get a double bend as shown below (see also Diagram O). The pictures below are the
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correct scale, although of course the rod is much longer since the middle of the rod is not shown.
Make a mark 3/4 in. from one end using a felt tip marker pen - this will be the front end of the rod
which will attach to the rudder servo just behind the mast. Measure 11 5/8 in. from this mark and
make another mark. Check these marks against your boat and adjust the marks as necessary. Make
perpendicular bends at each of these marks with the front end bending down and the back end
bending up (in other words, bent in opposite directions).

BACK END FRONT END

      

Make the bends very sharp and square, not gentle curved bends. The best way to get a bend really
clean and sharp is by making the bend in a vice and then tapping the rod lightly with a hammer
while it is still in the vice to get the bend into a sharp 90 degree angle. Pretty much the same effect
can be achieved by using pliers in place of the vice. Do not try to unbend the rod after bending it
because it will break. We will make one more bend at each end. On the front end (the front end is
where we measured in 3/4 inch to make the first bend), measure from the first bend we put in
towards the outer end of the rod a distance of 7/16 in. and make another mark. Bend the end of
the rod up at this mark to a 90 degree angle so the tip of the rod is now lined up with (parallel to)
the long straight middle section of the rod. On the back end of the rod we will make a similar
bend. Measure 3/16 inch from the previous bend out towards the end of the rod and make a mark.
Bend the tip of the rod at this end down at a 90 degree angle so the tip of the rod is now parallel
to the long straight middle section of the rod.

2) Installing the Rudder.  (See Diagram O) Find the rudder control arm (with the set screw) that
comes in the parts bag. The stainless steel socket head screw tightens with the allen wrench which
is included in the parts bag.

Place the rudder control arm on the table in front of you with the rudder control arm point-
ing to the right and the stainless steel set screw on the side facing you. Slide the back end of the 1/
16 inch stainless steel linkage rod (the end with the two bends closer together) up through the hole
in the rudder control arm with the end of the rod sliding into the hole from the bottom. Slide the
end of the linkage rod through the hole past the first 90 degree bend in the end of the linkage rod.
Now the linkage rod should point away from you and lie flat on the table with the rudder control
arm lying on the table in the original position.

Pivot the control arm on the rudder servo (the front servo) towards the back of the boat so it
is visible in the cockpit opening. Lift the stainless steel linkage rod with the rudder control arm
straight up in the air to a vertical position above the cockpit opening. Slide the forward end of the
stainless steel linkage rod downwards into the outermost hole on the control arm of the rudder
servo. As you lower the back end of the linkage rod into position  the front end of the linkage rod
will slide through the hole in the control arm past the first 90 degree bend in the linkage rod. Now
as long as the rod remains horizontal, the rod is captured and cannot come out of the hole.

Slide the stainless steel rudder shaft that comes out of the top of the rudder up through the
carbon fiber rudder sleeve in the hull until the top of the shaft sticks out above the deck. Slide the
rudder control arm onto the top of the rudder shaft with the rudder control arm pointing to the
starboard  (right) side of the boat with the stainless steel set screw towards the back of the boat.
The linkage rod should be leading forward. The rudder linkage rod is hanging just below the rud-
der control arm, but cannot fall out because of the double bend in the rod. Slide the rudder all of
the way up so the rudder itself is 1/8" from touching the bottom of the hull. With the rudder set
straight, and the rudder control arm perpendicular to the centerline of the boat , tighten the socket
screw in the rudder control arm very slightly with the allen wrench.

Install batteries in the transmitter and in the battery holder for the receiver. Switch on the
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transmitter and turn on the switch for the receiver in the hull. Center the trim tab for the rudder by
sliding the small black switch beneath the rudder toggle control on the transmitter to center posi-
tion. This trim tab can be useful for making small adjustments to the rudder when sailing. Loosen
the stainless steel set screw on the rudder control arm and adjust the rudder position so the rudder
is exactly lined up with the centerline of the hull. Tighten the socket screw in the back of the rud-
der control arm as tight as you are able to get it so it will not slip on the stainless steel rudder shaft.
Switch off the transmitter and the receiver in the hull.

3) Preparing the Sheets. Take the thin piece of white Spectra and rig it to control the sails as follows.
Measure along 21 inches from one end of the line and make a fold in the line at this point so the line
is doubled over, but do not cut the line. Slide the doubled over part of the line down through the small
eyelet in the deck behind the cockpit. Grab the folded line from inside the cockpit and pull it forward.
Do not let either end of the line slide down through the eyelet in the deck or you have to begin this
procedure again from the beginning. Slide a silver metal rigging sleeve over the fold in the line, run
the fold in the line through the eye in the end of the long brass sheet control arm and then run the fold
back into the silver metal rigging sleeve. You now have the doubled over part of the Spectra looped
through the eye on the long brass sheet control arm. Leave the loop loose enough so that it can slide
easily on the brass eye and crimp the silver metal rigging sleeve very tightly with pliers to hold the thin
Spectra. From on deck pull the lines back up through the eyelet in the deck enough to be certain that
neither loose end will slip down through the deck eyelet.

7) Mounting the Sail Control Arm. Attach the long brass sail control arm to the rear servo so that with
the servo in its mid position, the sail control arm is about 5 degrees forward of the position that would
be perpendicular to the centerline of the boat (the servo arm goes from the servo out to the port side
of the boat beneath the deck. Make sure the sheet lines are not looped around anything beneath the
deck.

8) Sealing the Cockpit. The Lexan cockpit hatch cover will be rigged so the cover slides back to
access the batteries and on/off switch and then slides forwards to seal the cockpit opening. Place the
2-3/8 inch x 4 inch piece of clear Lexan over the cockpit opening. Have the Lexan centered from side
to side. At the front edge position the Lexan so that it overlaps the deck by 1/8 inch forwards of the
front edge of the cockpit opening. This will mean that the Lexan overlaps the deck at the back edge of
the cockpit opening by 1/4 inch. The rudder control rod comes out at the back edge of the hatch
between the deck surface and the underside of the lexan hatch cover. Cut a piece of the thinnest Lexan
strip with the orange backed double sided tape to 2-3/4 inches long. Peel off the orange backing on
one side of the strip exposing the permanent adhesive. This adhesive is very powerful and the piece
must be positioned exactly right on the first try because the adhesive will not release without destroy-
ing the tape. This piece will stick to the deck right along the front edge of the Lexan hatch cover. The
adhesive surface is down against the deck bonding the strip permanently to the deck. Cut two addi-
tional strips of the thinnest Lexan with the orange backing with each strip 4 inches long. Peel off the
orange backing on one side of each strip. Stick each strip to the deck exactly along the edge of the
Lexan hatch cover on each side.

Now you have a thin strip along the front of the hatch cover and a thin strip along each side.
The front strip is wider than the hatch cover by exactly the width of the thin strips on each side. Find
the slightly wider strip of clear Lexan. Cut off a short piece 2-3/4 inches long. Lie this short strip across
the front of the hatch cover such that the front edge of this strip is perfectly aligned with the front
edge of the thin strip that is bonded to the deck. The back edge of this new strip overlaps the front
edge of the cockpit hatch cover by a little over 1/8 inch. Peel the orange backing off the top surface of
each of the three thinner strips that are bonded to the deck along the front and sides of the hatch
cover. Stick the slightly wider clear strip down on top of the strip that runs along the front of the hatch
cover, centered from side to side. Cut pieces of the slightly wider Lexan strip that are just the right
length to run along the sides of the hatch. These pieces will be adhered to the thin strips that run
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along the sides of the cockpit hatch on each side. The new slightly wider strips will be flush with the
thinner strips on their outside edge and overlap the cockpit hatch by about 1/8 inch on the inside
edge.

Now the Lexan hatch cover is captured under the clear Lexan strips, but the Lexan hatch cover
is  free to slide backwards to open the cockpit opening to access the on/off switch and to change the
batteries. The rudder control rod will exit from beneath the deck under the back edge of the cover and
will slide between the cover and the deck to control the rudder. All we need now is a little loop of
spectra to act as a handle to make it easier to slide the hatch open. With the #53 drill bit drill a small
hole 1/2 inch forwards from the back edge of the sliding hatch cover. Double over a 6 inch piece of the
heavier spectra line and tie a large knot 1-1/4 inches from where it is doubled over. Slide the doubled
over end up from the bottom side of the cover through the hole you have drilled and tie another knot
on the top side of the Lexan cover with the doubled over part.

Part E: Rigging Your Yacht

1) Fastening the Deck Hardware. One closed screw-eye and two open screw-eyes and two screw-
eyes with brass sleeve liners will be glued into the small holes in the deck. You have had all of
these in place except for the eyes with the brass sleeve liners. Set your mixing pot upside down. On
the bottom of your mixing pot mix 5 drops of resin with 1 drop of hardener and stir thoroughly
with something small like a wooden matchstick. You will twist the threads of each screw-eye in the
epoxy until coated, and then screw the screw-eye into place. Turn each screw-eye until it is lined up
parallel with the length of the hull. If you have used the right amount of epoxy on the screw-eye
there should be just a very light collar of epoxy around the base of the screw-eye. It is best not to
try to wipe this off as it is likely to leave a smear on your deck.

The first two open screw-eyes screw into the two holes on the outside edges of the deck just
behind the mast hole. The open part of the screw-eye must be pointing towards the back of the
boat. The first screw-eye with the brass liner screws into the hole 5 inches in front of the mast. The
second screw-eye with the brass liner screws into the deck on the starboard edge of the deck just
behind the back edge of the cockpit opening.  Now screw a closed screw-eye into the small hole in
the deck at the bow.

2. Assembling the Mast and the Booms. Find the jib boom, the shorter of the two small dowels.
Screw a closed screw-eye lengthwise into the hole in the very end of this small dowel. Take the main
boom (the longer of the two small dowels) and screw an open screw-eye lengthwise into the hole in
the very end of the boom. On the back side of the mast, screw a closed screw-eye into the hole which
is 4 in. from the bottom end of the mast. Turn this screw-eye until it is lined up parallel with the mast.
Take the small piece of clear tubing and slide it all the way onto the screw-eye that you have just
screwed into the mast. The clear tubing should be right up against the mast so that it only covers half
of the screw-eye’s opening. If the clear tubing is too long, remove it and trim it with scissors or an
exacto knife. Hook the open screw-eye at the end of the main boom onto this closed screw-eye with
the clear tubing. Once in place, squeeze the open eye closed with pliers.

3. Rigging the Mainsail. On the mast locate the hole 6 in. down from the top of the mast. This hole
should be pointing forward. Slide the sleeve of the mainsail over the mast. Position the mainsail so that
the bottom edge (the foot) is just barely brushing the top of the boom. Screw the screw-eye with the
forestay tube and side shrouds through the front edge of the mainsail into the hole in the front of the
mast. Turn this screw-eye until it is lined up parallel with the mast. Next take the 10" length of brass
wire and cut off two pieces each 1 3/4" long. Use one piece to attach the back corner (clew) of the
mainsail to the back end of the main boom. Thread the wire through the small hole in the back end of
the boom, through the hole in the clew of the mainsail, and hook the two ends of the wire together.
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Trim the ends of the wire as necessary.

               

4. Rigging the Jib. Remove the open screw-eye from the bottom of the forestay tube. Slide the jib sail
onto the tube and then screw the open screw-eye back into the bottom of the forestay tube. Slide the
closed screw-eye that is in the end of the jib boom over the open screw-eye at the bottom of the
forestay tube. Leave this screw-eye in the bottom of the forestay tube open so that you can hook and
unhook the forestay when you want to step and unstep the mast.  Use the second 1 3/4 inch piece of
brass wire to secure the clew of the jib to the jib boom through the single hole at the back end of the
jib boom. Hook the shrouds onto the open screw-eyes and then hook the forestay onto the eye at the
bow.

5. Rigging the Sheets. Cut two pieces of brass wire 1 1/2 in. long. Five inches back from the front end
of the jib club find the pair of holes that you have drilled. Attach one brass clip with a piece of brass
wire through the two holes so that the clip hangs down from the bottom side of the jib club. Using the
second piece of wire, attach the second brass clip through the pair of holes in the main boom 5 in.
back from the front end of the boom. Switch on the receiver and transmitter and center the sail control
arm before measuring the mainsheet. Be certain to slide the small toggle that makes small adjustments
to the servo position to its centered position. Use a metal rigging sleeve to make a small loop in the
end of the mainsheet (the shorter line that comes out of the deck) so that the line from where it comes
out of the deck to the end of the loop is 2 1/8 in. long. Hook the main sheet to the brass clip on the
main boom.

To attach the jib sheet to the jib boom and to get the jib sheet to be the correct length, you
want the main sheet to be holding the main boom to the center of the boat. Use the transmitter to
pull the main sheet all of the way in. Use both the control stick and the sliding trim lever beside the
control stick. Run the jib sheet through the eye on the starboard side of the deck at the aft edge of
the cockpit (Diagram P). Run the line forward and through the round brass eye on the end of the
starboard shroud. Then run the line through the round eye in the center of the deck forward of the
mast.

You want to rig the jib sheet to the jib boom so the back end of the jib boom is pointing at a
point just 1/4 inch inside the side shroud when the mainsail is pulled all of the way in tight. It is
important not to have the slot between the back edge of the jib and the mainsail too narrow by
having the jib boom sheeted in too tight. If the slot is too narrow the boat will not want to sail
upwind as easily. When sailing upwind with the sails sheeted in all of the way, the air should flow
off the front side of the jib, through the slot between the jib and the mainsail and along the back
side of the mainsail. Check below deck to make sure the jib sheet is leading straight and not
hooked on anything below deck. Check that above deck, the jib sheet goes through the eye on the
starboard side of the deck at the aft edge of the cockpit and through the round brass eye on the
end of the starboard shroud. Hold the jib boom in the correct position pointing just inside the side
shroud. Use a metal rigging sleeve to  make a loop so when the line is hooked to the brass clip in
the middle of the jib boom the jib boom will be held at this position when the main boom is all of
the way in.

Finished!     Good Job!     Congratulations!      Celebrate!     Countdown to launching!
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SAILING TIPS   T27  RC

1) Where and When. Your T27 Racing Yacht will sail best in winds from 5-15 mph. It will sail in
stronger winds or lighter winds also. Waves will not trouble the boat. Salt water should not harm your
Racing Yacht, although it is a good idea to rinse off any fine yacht with fresh water after it has been
exposed to salt spray. Keep radio control gear dry at all times.

2) Stepping the Mast. When we finish sailing for the day we often detach the back end of the main
boom from the clew of the mainsail and slide the jib boom off of the forestay tube. (The jib boom can
stay attached to the clew of the jib sail.) Now the booms are free to be lined up with the mast and the
sails can be conveniently rolled up.

To rerig your boat, unroll the sails and slide the base of the mast thru the hole in the deck and into the
mast step hole in the bottom of the boat. Attach the clew of the mainsail to the end of the main boom.
The jib is already attached to the jib boom. The mainsail should be attached in the same way that the
jib is attached.

Next rig the shrouds. The shrouds are the heavy spectra lines that support the mast from the sides.
Hook the shrouds onto the open eyes on either side of the deck just aft of the mast. (It is easier to
attach the shrouds before attaching the forestay.)

There is a brass eye in the front end of the jib boom. Slide the eye in the front of the jib boom onto the
forestay. (The forestay is the clear nylon tube inside the front edge of the jib sail. The forestay has an
open eye-hook at the lower end.) Hook the forestay to the bow eye.

3) Rigging the Sheets. There are two light spectra lines coming from a small hole in the deck aft of
the cockpit. The shorter line is the main sheet. Hook this line to the brass hook on the main boom. The
longer line is the jib sheet . Run the jib sheet thru the eye on the starboard side of the deck at the aft
edge of the cockpit. Run the line forward and thru the round brass eye on the end of the starboard
shroud. Then run the line thru the round eye in the center of the deck forward of the mast. Now clip
the end of the line to the brass hook at the back end of the jib boom.

4) Preparing the RC Gear. Both the transmitter that you hold in your hand and the receiver in the
yacht  require batteries. 12 Size AA batteries are required. Rechargeable batteries are a good idea,
although ordinary batteries will work. To install the batteries in the yacht, lift the mylar cockpit cover
by peeling it up from the back edge. Sometimes you will want to remove the cover entirely, and
sometimes you can just lift it part way. Do not fold or crease the mylar. Keep the adhesive surface on
the mylar free of dirt or dust to prolong its adhesive life. The adhesive surface will reseal effectively
many, many times. Lift the battery pack out of the cockpit, but do not detach its wires from the
receiver. Place the batteries in the battery pack and replace it in the cockpit. Install batteries in the
transmitter as per the instructions for the RC gear. Do not leave batteries in place for extended periods
of time when your yacht is not in use. The batteries can leak and damage the RC gear. The antenna on
the receiver works well when it is run forwards beneath the deck, although to achieve the longest
range, the antenna can be run out from under the edge of the mylar cover and  up a shroud.

5) Operating Under Radio Control. Lift the back edge of the mylar cockpit cover enough to turn the
power switch on for the receiver and servos. Turn the power switch on the transmitter on. Both the
switch on the Transmitter and the switch in the cockpit for the receiver must be turned on before the
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SAILING TIPS   T27  RC (cont.)
RC gear will work. Before launching, test out the rudder and sail functions of the RC gear. As you sail
you can adjust your sails for the course you want to sail relative to the wind direction. To sail close to
the wind, set the sails in fairly close. To sail downwind, set the sails farther out. Practice coming about
and jibing. In normal conditions turning the rudder will result in an immediate alteration of course. In
large, irregular waves, it sometimes requires more skill to bring your boat around into the wind and
onto the other tack. Just as on a full size yacht the appropriate maneuver is to head off the wind
slightly to gain additional speed and then to put the rudder hard over quickly, bringing the bow up
into the wind and about. Sometimes you can play the wind waiting for a momentary lull or slight shift
in direction to initiate this tacking maneuver. Holding the rudder hard over when the boat is not
responding just stalls the boat’s forward speed and ensures that it won’t be able to respond to the
rudder. Straighten the rudder, get up speed and then try your maneuver again.

6) Racing!  Race your boat around buoys. Races can be held with two boats or with many boats. The
typical sailing course has two markers to form the starting line. After the start, the first leg is an
upwind leg where the boats have to tack upwind to get to the first rounding mark. The second leg is
off the wind on a broad reach down to a jibing mark. The boats jibe around this mark onto the
opposite tack and then continue downwind on a broad reach to the downwind mark. The downwind
mark is usually the same mark as the mark at the left hand end of the starting line. The next leg is
upwind, the same as the first leg, and the final leg is straight downwind with the finish line at the same
place as the starting line. All rounding marks are passed on the port side of the boat. For a full set of
racing rules see www.modelsailboat.com/rc-rules.html or contact us. We will be glad to help you with
ideas for putting together a racing club in your area. The T27 is the perfect boat for starting a club. Not
only does the T27 sail incredibly, it is also very affordable for anyone interested in getting started in
the fun sport of racing pond yachts. The T27 can be raced as a one design class against other T27s or
raced against other boats. For T27 Class regulations on what modifications are allowable for racing
under the T27 One Design Class Rules, see www.modelsailboat.com/class.html or contact us.

7) Happy Sailing! Remember that enjoying the beauty of the outdoors is an integral part of the
satisfaction of life. Whenever possible help to contribute to keeping our waters clean and our outdoor
areas beautiful and natural.

8) Each T27 is Very Special. We love to get pictures back of the boats sailing or being held by the
skipper or to hear reports of your sailing adventures. We will put your pictures and stories on our web
site. If you have any questions or need replacement parts or if you want to add to your fleet, please call
us at 1-800-206-0006, ask for Will. Or contact us at Tippecanoe Boats Ltd., 4305 Nordum Rd., Everson,
WA 98247. International phone/fax 1-360-966-7245. Visit us at www.modelsailboat.com or send e-mail
to fun@modelsailboat.com.

Will Lesh, the creator of the T27 Racing Yacht, is a world sailor. In 1980 he built a 24' laminated
Western Red Cedar sloop and cruised in it from the Chesapeake Bay across the Atlantic to the Azores
and then on to Gibraltar and eventually to Greece and Turkey. He holds a Master’s License for sailing
vessels up to 100 tons. For years he has taught sailing, skippered charter yachts from Maine to Florida,
and instructed courses in Celestial Navigation. His knowledge and love of the sea and sailing are
expressed in the lines and the sailing ability of the T27. Tippecanoe Boats has produced over 55,000
fine sailing models.

© Tippecanoe Boats, ltd 2007
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Sailing Terms
AHOY: The usual way to greet another boat is to shout out “Ahoy” followed by the name of the other boat.
BOW: The forward end of the boat.
COMING ABOUT: Turning your boat into the wind and through the wind until you are sailing again. Commands:

“Ready About!....Hard-a-Lee!”
JIBE: A downwind turn which causes the wind to cross the stern making your sails whip across to the other side.

Jibes can be dangerous! Commands: “Prepare to Jibe!... Jibe-ho!”
JIB: The sail in front of the mast.
HEEL: When your boat tips from the pressure of the wind.
LUFF: a) When your sail flaps because it is not full of wind. Solution: Sheet in the sail or change course off the wind

until the sail is full.  b) The forward edge of the sail.
SLOOP: A yacht rigged with one mainsail and one jib; the most efficient rig, especially for sailing upwind.
SHROUDS: The rigging on either side of the boat that holds up the mast.
BACKSTAY: The rigging from the mast to the stern of the boat.
FORESTAY: The rigging from the mast to the bow of the boat.
MARCONI RIG: A rig having a triangular mainsail with a tall mast supported by shrouds and stays. Named after the

inventor of the wireless radio because of the resemblance to early radio transmitting towers.
MAINSAIL: The largest sail on a boat.
LEEWARD: The downwind side as in the leeward side of your boat, lee shore or “Hard-a Lee!”
WINDWARD: The upwind side of your boat.
STARBOARD: The right side of your boat when facing forward.
PORT: The left side of your boat when facing forward.
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