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An “All Things Boats” Introductory Project
By
Bruce W. Campbell
January 20, 2015

Table of Contents
Why Build a Lapstrake Toolbox?
Tools
Class Material List
Lapstrake Toolbox Construction Steps
Illustrated Construction Steps
Side and End Views
Lapstrake Toolbox vs. Lapstrake Boats
What is a Lap?
A Few Words
References & Recommended Reading
Epoxy Safety

2
4
5
6
8
20
24
24
28
29
30

Why Build a Lapstrake Toolbox?
This project introduces wooden boat building techniques
and methods but without the time commitment and cost
of building a full size boat. Building this simple and
unique toolbox is easier than building a small scale model of a boat because it is larger in scale than a model, has
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fewer parts than a model, and above all you don't have to
decide on a boat design.
The glued lap construction method is arguably the fastest, strongest method for building a light, stiff, and
round displacement hull. We will use modern epoxy and
lightweight marine plywood. Marine plywood is stronger
and more stable than straight grained lumber from old
growth forests of yore. The epoxy joint between the
planks is stronger and stiffer than clench nailing or riveting.
Glued lapstrake construction is free from internal ribs
and frames, yet retaining the elegance of boats built in
the 1890's and early 1900's.
This introduction to glued lap construction is intended to
allow you to create a unique toolbox you can use to
proudly carry your tools to the next boat building class
in your future!

Tools we will use:
Low angle block plane with lap bevel guide
Back saw or fine toothed pull saw
1/2 inch chisel
Random Orbital
Sander (Makita 2 amp
or better)
Ziploc bag to collect sanding dust for
epoxy putty
8 oz. hammer
Band saw or jig
saw
Glue and clamps
Electric Drill and
1 1/4 or 1 1/2 inch
bits.
Folk School has a band
saw, I will bring drills,
bits, epoxy, fillers, mixing cups, gloves and more.
Each participant needs 6 lap clamps with 4” of reach of
your own make. You also need 12—2” spring clamps ($1
each at Home Depot).
The most important tool in your kit is your low angle
block plane (Sentry Hardware, $44.95). If you want a better plane, keep the Stanley and order a Hock Tool Steel
blade at: www.hocktools.com/BL.htm. I really like my
Hock A2 blade for use in hard epoxy.
Your random orbital sander will want rapid cutting 60 or
80 grit and 150 or 220 grit finishing discs.
A fine tooth 21-24 tpi pull saw or 14 to 19 tpi back saw.
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Class Materials List
1/2"x7 1/2 x 26” mahogany planks for the bottom
1/2”x 7 1/2” x 24” mahogany for the transom ends
4mm x 12” x 28” marine plywood for the lap planks

3/8 x 3/4 x 30” shear rails (2)

Plywood molds/jig, ribbands, epoxy, gloves, mixing cups,
copper plated brads, nails
Dowel for handles
Oil and varnish.
I believe the effort in this project makes it worth using
nice wood. If you have another idea please don’t hesitate
give me a call and ask about dimensions and to let me
know so I’m not buying or cutting wood we won’t
need. Bruce 488-1667, 322-9221.

Lapstrake Toolbox Construction Steps:
The molds and jig frames have been assembled with all
but the last two ribbands on each side. A brief outline of
the steps include:

1) Attach ribbands to mold/jig
2) Attach the transom end wedges
3) Shape the bottom:
A) Pencil outline of batten on bottom
B) cut to outside of line with band or jig saw,
C) bevel sides and ends with plane
4) Shape the transom ends
A) Clamp to end mold
B) mark batten ends and top of bottom
C) draw a faired curve through the batten
marks, and into desired shape of toolbox end.
D) Trim outside of line with bandsaw
E) Drill holes for the handle at wedge angle
F) Plane bevel to match bottom and sides
G) Clamp to mold
5) Clamp plywood onto mold, mark outline of laps
6) Bandsaw the laps, outside the line
7) Plane and match left and right pairs of laps
8) Use plastic shipping tape to cover the mold
9) Clench nail or clamp and glue the shear rail to the
second lap .
10) Glue the transom ends to the bottom
11) Glue and nail the first lap to the bottom
12) Plane the lap bevel and cut the gain.
13) Glue and clamp the second lap to the first and
nail to ends.
14) Remove all excess epoxy, especially at nails.
15) Allow glue to cure, remove from the mold.
16) Sand and finish.
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Epoxy Safety
It is not common but overexposure to Epoxy can create
a rash, swelling, blisters, and itching on the skin. While
relatively few users are afflicted, the amount and length
of exposure can influence the likelihood and severity of
your body’s reaction. So it is important to minimize exposure and use proper hygiene.
Minimize exposure by wearing gloves, working in a well
ventilated area, and minimizing exposure to epoxy sanding dust. Clean epoxy off your skin with orange zest
cleaners, not solvents that can drive it deeper into your
skin! Avoid harsh solvents, apple vinegar will clean
tools.
Gloves are your first line of defense. Wear them the minute you begin to mix or use epoxy. Don’t touch your
face. Replace when they tear. Epoxy on gloves will soon
get on tools and wood, so replace gloves frequently.
Ventilation is most important when using a lot of
epoxy. This class uses small amounts of epoxy in a
modestly large shop.
Sanding dust control: dust should be picked up with
dust collection filters on your sander, and by wearing
long sleeve shirts and gloves.
It is important to minimize exposure because once you
have a reaction you may be sensitized and have difficulty using the material in the future. The worst part of an
unpleasant reaction may the negative association it
forms between you and the boat you built. Please use
proper shop hygiene when using epoxy.
A good source for added information on epoxy safety is
found in Chapter 10, “The Gougeon Brothers on Boat
Construction, West System Materials”, Meade Gougeon,
5th Edition, 2005.
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Illustrated Construction Steps

Setting molds onto a plywood “strongback” with center
lines aligned.

Trim ends of the ribbands flush to the angle of the
transom ends
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Trace the ribband outline onto the bottom,

Trim the bottom on the bandsaw of jig saw, leaving the
line plus an 1/8 inch or more.
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Plane the bevel into the bottom sides and ends. The wooden guide attached to the plane follows the ribband below
to set the correct bevel angle.
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Mark the ends of the ribbands onto the transom
ends. Remove the end from
the mold, draw the shape of
your end and cut it out on
the bandsaw. Be sure to
leave the line! Plane both
ends to match.

Center and drill both ends
for the handle, matching the
angle of the wedges under
the transom end.

Bevel the
transom
ends to
match the
bottom
and sides.

Remove the beveled bottom and ends. Use clear packing
tape on all the mold surfaces to help ensure the toolbox
is not glued to the form. .

Clamp the marine plywood in place and pencil around the
ribbands and transom ends to draw the outline of the lap
plank onto the marine plywood.
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Outlining a lap plank at the transom end.

Plywood clamped in place to draw the second lap plank.

Following the ribband to outline the shape of the lap
plank, being sure to keep a gap between both planks.

Fairing the lines prior to cutting out on the bandsaw.
When you cut these out you must leave the line and
1/8” or 1/4” of wood beyond the line. Final fit of the
plywood lap planks is easiest using a plane.
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Left and
right pairs
of lap
planks are
carefully
aligned,
clamped
together,
and
planed to
match.
Plane to the outer line, then check fit on the mold. It is
more important
that both
left and
right sides
match,
than the
fit to either
ribband.

Assemble to check the fit of the bottom, ends and lap
planks. The planks
are held in place
and a line is drawn
to indicate the
width of the lap
bevel.

Tape the mold ends and ribbands in preparation for epoxy.

Use clear packing tape so the epoxy releases.

Prior to mixing glue, we want to have both: 1)
the transom ends ready to glue, and 2) the
shear rails drilled and ready to clench nail to
the top of the second lap plank.
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Shear rails are
drilled, lap planks
taped, and ready
to clench nail in
place. (Note: nailing the shear rail
in place is optional. Alternatively,
clamp it into place
and allow the glue
to cure.
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Mix Epoxy Glue.
Glue transom ends
to the bottom.

Spread
thickened
epoxy on
the bottom
end, and
the edge of
the transom end.
Clamp it
into place
with glue
squeezing
out.

Remove excess glue squeezed
out by the clamps.

Spread unthickened epoxy on
drilled shear rails
and the top edge
of the second lap
plank

With tack in
drilled hole,
tap it in just
to one side of
the clenching
iron. As the
tack drives
through the
wood it is
curled by the
iron, then
slightly shift to
center the
tack on the
iron and firmly
seat the tack.
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Attach the first lap plank to the bottom:
Spread lightly thickened epoxy on bottom edge, 2” of the
transom ends, and 1/2” of the lap plank.
Clamp, then
nail lap to
bottom and
ends.
Repeat for
the other
side.
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The line we drew on the first lap, guides our planning of
the bevel into the lap.

The lap bevel is formed with the low angle block plane in
contact with the next ribband. Leave the line.
The bevel goes thru the first ply and almost all of the
middle layer of the plywood, it does not cut into the last
ply.
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Bevel the first
lap plank after
it is nailed in
place.
The bevel cuts
the outer plywood layer, and
most, but not
all of the inner
ply.

Changing lap angles
and ply cuts illustrated in: John
Brooks, How to
Build Glued Lapstrake Wooden
Boats 2004, page
130.

Gain: Carefully saw along the bevel line almost half way
through the plywood at the transom to form the gain or
tapered bevel for the next lap to fit into, flush to the end.

Chisel the gain into the edge of the next lap. The goal is
to have the second plywood lap smoothly at the transom
end, with very little gap for the epoxy to fill.
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Test clamp the second lap to be sure it fits, paying special
attention to the fit at each end, into the gain. Adjust as
needed, keeping both sides symmetric. Mark the center of
both laps to assist alignment once glue is in play.

Spread slightly thickened epoxy onto the lap joint. Note
the tape used to keep from gluing the toolbox to the ribbands and mold! Clear tape worked best, green illustrates for photo.

Carefully align and
clamp the second
lap to the first,
keeping an eye on
your center mark
and both ends.

Gently clamp
the second lap
plank in place
and nail the
ends to the
transom.

The gain cut into
the first lap bevel
allows the second
to wrap smoothly
onto the transom
end.
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When the glue has set, remove the toolbox from the mold!

Ready to sand and finish!

Finish tips: A heat gun can help remove excess epoxy
and minimize sanding. Oil or varnish will hide many
epoxy splotches. Caution on sanding copper plated
nails, or the steel core will show!
It’s a toolbox, so please put it to hard use. Added wear
and use will increase the character of the project!
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Side and End Views
First version had too much curvature. After breaking
many of the ribbands trying to nail them into place, I
finally had them all attached, turned away from the
bench, and pow! Another broke. The sweep of the bow
curves are limited by the bends we can impart to the
ribbands (not our 4 mm plywood). I thought you
should know because boaters can’t resist improving on
a design!
Tall ends are needed to use a straight dowel handle.
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Second Version
The second version of the toolbox has a narrower midship
mold, and a steeper lap joint, to allow use of slightly
thicker and stronger ribbands. The wherry transom end
and arched handle is optional. The ends need to be taller
to use a dowel for a handle as in version 1.
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Lapstrake Toolbox vs. Lapstrake Boats
We will follow the techniques offered by Thomas Hill in
his book: Ultralight Boatbuilding” 1954, International
Marine Publishing, available for $16.99 on Amazon. It is
a must have book you need in your library as an apprentice Boatwright. I also placed a copy in the Folk School
Library for you to read or review before the class.

What is a Lap?
Our toolbox involves two bevel joints on each side. The
1/2 inch thick bottom to the lower lap plank is simple
enough. The lap joint is the beveled connection, planed
into the first lap, at a bevel allowing the second lap to fit
smoothly and our epoxy glued to seal. The joining of
these two laps is our introduction to lapstrake planking.
Our thickened glue makes both of these quite easy and
amazingly forgiving joints.

The flat bottom and lapped sides of our toolbox compare
to the lapped construction of several classic small boats.
Lapstrake, also called “Clinker” construction by the British, can be used to create many classic small boats.
The Herreshoff rowboat, dory, and wherry section views,
below, are from John Gardner’s Building Classic Small
Craft, 1996. The rowboat and dory are similar to our
project, in that they have a flat bottom, to which the first
lap is nailed. They differ in that the beveled lap joints
are nailed, a technique requiring additional skill and
time. And all of these require elaborate ribs or frames to
hold the planks together. Glued lapstrake construction
does not need ribs because it is much stronger.
These illustrate the variety of lap angles and hull shapes
possible in lap construction. And perhaps illustrate why
starting with a simpler hull might be a good idea! Ha!

Herreshoff Rowboat, Gardner, page 309
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Boston Fishing Power Dory, Gardner, page 435.

Wherry, Gardner page 187. Note the various lap angles, bevels, and hull curves achievable with lap construction.
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Thomas Hill’s method for glued lap construction does not
require ribs or internal framing to hold the shape of the
final boat, nor our toolbox. Ribbands remain on the jig
and play a key role in his simplified building method.
Ribbands (aka: stringers, or battens) connect the molds at
the exact point where each lap ends. Mr. Hill explains
that we use the ribbands to 1) hold the molds perpendicular, 2) trace the lap pattern onto the planking without
more complex spiling, 3) indicate the width of the bevels
needed to join the planks, 4) provide a guide that can be
used to smooth the rough cut edges of the plank, 5)
guides the plane in the exact angle of the bevel,

6) and provides a backing for the
clamp to hold the joint in place
while the epoxy is setting.
Note the ribbands in the illustrations from Hill, Ultralight Boatbuilding, 1954. And how he uses
them to guide his plane while beveling a lap plank:
Spacing of ribbands sets the plank
width and vary with the hull curvature.
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A Few Words: Yes you can. You can build a wooden
boat. When you are done it will float. Your friends will
be amazed. To their eye it will be acres of gorgeous
woodworking. I just want to take a minute and explain
that having built it, your eyes will have acquired a higher
level of critical observation than your hands. They have
to. Your eyes will be able to see flaws. Please don’t dwell
on them!
Handwork skill development follows after you have
trained your eye to see and envision the desired form. As
your skills advance first your eye must see ever finer deviations from perfection, only then can your hands follow.
A beginning mistake is to dwell on imperfections your
hands cannot yet correct. These are what give your project individual character.
As a starting Boatwright you might have an error in a
faired curve that is off by a tenth of an inch. A master
might have the same error but it is only off by a hundredth of an inch. Yes, he can see his mistake, but he
doesn’t dwell on it. Rest assured few have the skill that
you now do, and fewer still can see your mistakes.
So as we take on new skills, we must not dwell on the
imperfections we create but rather we need to see the
whole of what we have built. Don’t dwell on the holes,
savor the cheese.
And Hey, it is just a toolbox. It is not a mantle piece. Use
it. Hard use, dings, and irregularities only increase its
character. Heck, it doesn’t even have to float!

References:
Thomas Hill, Ultralight Boatbuilding 1954, International
Marine Publishing, available on Amazon
Meade Gougeon, The Gougeon Brothers on Boat Construction, West System Materials, 5th Edition, 2005.
John Gardner, Building Classic Small Craft, International
Marine/McGraw-Hill, 1997
John Brooks and Ruth Ann Hill, How to Build GluedLapstrake Wooden Boats, WoodenBoat Publications,
2004.
Also Recommended:
Greg Rossel, Building Small Boats, WoodenBoat Publications, 1998.
Greg Rossel, The Boatbuilders Apprentice, McGraw-Hill,
2007

The closest concept to our toolbox that I have found onlie
is a crib. Beyond my interests, but if you want to build a
crib this is an excellent method.

See: http://
forum.woodenboat.com/
showthread.php?164111
Viking-Longship-Cradle

