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Introduction
The project is divided into two distinct segments:

1. The first segment is a tutorial on "How to Convert a Set of Plans to Plank-on-Frame
Construction."

2. The second segment is devoted to the detailed steps involved in building an Admiralty
-Style Model of the Brig Eagle of 1814.

Many of you have built kits and/or plank-on-bulkhead (POB) models of ships, but | sus-
pect that few of you have attempted a plank-on-frame model from scratch, and still fewer of
you have drawn your own set of plans to be used for a plank-ion-frame (POF) model. These
two segments will explain the mechanics of how you can take a set of line drawings of any
ship, draw your own set of frames and building jigs yourself, and then proceed to use your
own plans for building a plank-on-frame model or even an admiralty-style model. Of course,
this is a time-consuming task but it is not a difficult one, and | can promise that, if you follow
these two segments from beginning to end, you will experience the most rewarding feeling
that is possible in this hobby.

Before we begin the tutorial, it is essential that you acquire the following tools and materials:

1. A copy of Kevin Crisman's dissertation on the Brig Eagle, which we will be using to de-
velop POF plans from his drawings found in the book. His dissertation is available from two
sources:

a. A free download from the Texas A & M University website. It contains 410-pages of vital
information, including his line drawings for the "Eagle" and a great deal of important narra-
tive about the vessel. We will use this dissertation constantly in our discussions and in all of
our drawings. It is available at the following site, where you will first see an introduction to
the vessel, and then a free download area at the bottom of that page: http://
nautarch.tamu.edu/anth/abstracts/crisman.htm

b. Kevin Crisman's published book, called The Eagle: An American Brig on Lake Champlain

during the War of 1812 is still available from many used book sites, including abebooks,

eBay, and Amazon. | should mention that his book contains some data that does not appear,

or has been edited, in his dissertation. A r evi ew of his book appears i
tion at the back of this book, where you will find details you may need for ordering it. It is not

essential that you obtain a copy of the book, but it is recommended, especially if you like to

work with a hard copy of the data and if you would like to read the fascinating history of the

ship without doing so on line.

2. A good scanner. This will be used for scanning plans from Dr. Crisman's book.

3. A copy of a program called "Brava Reader," which is also available as a free download
from many different sites on the web. Just google those two words and you will find it. This
program will be used for enlarging plans that you scan. The program allows even unusual
enlargements, such 3.62 times, with great accuracy. I've used the program for at least a year
now, and | have found that it is free of any distortion in enlarging plans to any scale you like.

4. A pair of proportional dividers. This tool is essential from drawing frames and other details
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in plans, and it is also extremely useful in determining planking widths on ship construction.

5. 1/4"-square graph paper. This graph paper will be used exclusively for all drawings of the
"Eagle." | recommend that you obtain about 100 sheets of standard-size graph paper.

6. A steel-edged ruler. This will be used on almost every drawing. | have also found it useful
in cutting thin planks as well as many other uses.

7. A draftsman's T-square and a 90-degree draftsman's triangle. These items are necessary
for dividing Crisman's plans into individual frames. You will be using them for almost every
one of his drawings.

8. Pencils, of course.

9. An X-Acto knife or single-edged razor blades. This will be used for making mirror-images
of frames. In effect, you will be drawing one half of a frame, then scoring the centerline of the
frame, and duplicating the other half of the frame without re-drawing it.

10. Carbon paper. This item is not essential but you many find it useful.

11. Lots of patience and perseverance. | cannot stress these items enough. Learning to
draw your own plans will take time -- lots of it. It typically takes 30-40 hours to draw a com-
plete set of POF plans, At times, you will find yourself making mistakes and doing things
over again. This is hormal. My best advice in this area is to take your time, go slow, and stop
when you're tired. | never work on plans more than a couple of hours a day myself, mainly
because | start seeing lines that don't belong there.
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PART ONE:

HOW TO CONVERT A SET OF PLANS TO
PLANK-ON-FRAME CONSTRUCTION



CHAPTER 1

Understanding Plans in General

This chapter will introduce you to the meaning of the various lines found on a typical set of
plans. Many of you may be familiar with these lines already but it won't hurt to review. For illus-
tration purposes, | will be using the plans for the Eagle found on pages 251 and 252 of Dr. Cris-
man's dissertation. You may want to scan these pages and enlarge them to 1:48 scale in your
Brava Reader program, because you will be using these same plans throughout the entire build
of the Eagle itself. An annotated picture of the stern half of these plans is given at the end of this
chapter.

It is essential that a good set of plans contain the three basic views, including the Body Plan,
the Sheer Plans, and the Half-Breadth Plan. All three of these plans are required in order to
build a three-dimensional model with any kind of precision, because each view shows the ship
in different perspectives.

The Body Plan: The Body Plan is sometimes called the Section Plan. It is divided in half, with
one half showing a stern view of the vessel and the other half showing a bow view. In Dr. Cris-
man's body plan, the bow view is on the left-hand side of the plan, with the stern view being on
the right-hand side. The lines on this plan are comprised of four types that you will use to draw
your own frames: waterlines, section lines, buttock lines, the deck line, and diagonal lines, each
of which will be explained momentarily.

The Sheer Plan: The Sheer Plan is sometimes called the Elevation Plan. It represents a view of
the ship from its side. Note that it, like the Body Plan, contains waterlines, section lines, the deck
line, and buttock lines. It also contains many other important pieces of information, including the
locations of gun ports, rails, and masts.

The Half-Breadth Plan: Sometimes, the Half-Breadth plan is simply called the Plan View. It is a
view of the ship looking from the top downward. Only one-half of the plan is necessary because
the other half will be a mirror image of the former. Like the Body Plan and the Sheer Plan, the
Half-Breadth Plan also contains waterlines, section lines, buttock lines, and diagonal lines.

Now that we know what each plan represents, let us discuss the individual kinds of lines found
on each plan. Let's start with waterlines. Waterlines are horizontal lines that pass through the
hull at each area shown on the plans. Usually, these lines are designated with numbers from the
keel upward starting with 1, and every plan will show the same waterline number. As you can
see, the waterline near the midsection of the hull will be wider and slightly longer than the water-
line below it.

Section lines are lines that pass perpendicularly in a vertical plane through the hull. These lines
define the basic shape of the hull much more graphically than other lines. They are especially
important for building the frames for a POF model. Any given section line on the existing plan
may be an exact placement for a frame, but you will be require to develop many more section
lines yourself when drawing the frames for a POF. Usually, section lines on plans start with a
centerline somewhere near the midpoint of the ship (in other words, at its maximum beam).
Moving away from the centerline toward the bow, the section lines are labeled A, B, C, and so
forth. From the centerline toward the stern, they are identified numerically. Of course, the Body
Plan, the Sheer Plan, and the Half-Breadth Plan will all have the same identifying letters and
numbers.

Next are the buttock lines . These are the lines that pass through the hull in a position that is
parallel to the centerline. The Sheer Plan shows their true shape. On the Body Plan, however,
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the buttock lines appear as vertical straight lines, and on the Half-Breadth Plan they appear as
horizontal straight lines. Although the buttock lines are rarely used in constructing the model
itself, they will be quite useful in verifying the section line shapes.

The diagonal lines pass through the hull at an angle to the vertical plans of the centerline. They
are usually not used in the actual construction process, but they do serve the purpose of check-
ing the accuracy of the other lines.

Each of the above four major types of lines will be used in creating your own POF plans. Of
course, there are a few other lines on a set of plans that are important to the scratch builder.
They will be discussed when the need arises.
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CHAPTER 2
LOFTING PLANS

A. Gathering Information

All of the POF plans that you yourself draw for the Eagle from this point forward will be the same
plans you will use to build a POF model of the vessel itself. Therefore, if you have not yet
scanned Dr. Crisman's lines drawings, including the Body Plan, the Sheer Plan, and the Half-
Breadth Plan, it is imperative that you do so now. After scanning pp. 251 and 252 of Dr. Cris-
man's book, load them one at a time into your Brava Reader program, and enlarge them to 1:48
scale (1/4" = 1'). You must figure out the exact proportion by which to make the enlargement,
which may take some trial and error in test-printing the scale. A fixed enlargement number can-
not be assigned, because this would vary from scanner to scanner and from computer to com-
puter. Do not be satisfied until it measures precisely 1/4" to the foot. Of course, this can be
easily verified by testing the lines against a 1/4"-square piece of graph paper. Test a longer pro-
portion than a mere 1/4". For example, test that a 10-foot full-scale length of the ship meas-
ures 2.5" on your graph paper.

The Body Plan, when enlarged to 1:48 scale, will fit on a single sheet of standard paper (8.5" x
11"). However, when the Sheer Plan is enlarged to 1:48 scale in your Brava Reader program,
you will need to enlarge four different sections of the plan and then tape them together, making
sure that the lines match precisely for each section of the plan. The same holds true for the Half
-Breadth Plan.

While it is true that paper shrinks and expands even without taping individual sheets together, |
don't believe you will experience much of a problem in this area, mainly because these plans will
only be used for the duration of time that it takes to create the POF plans you will be drawing --
perhaps a month.

Mylar could be used as a substitute for paper, if you so desire, but | don't think that's neces-
sary. Remember that these are temporary plans that you will probably never use again once
this tutorial is finished.

| suggest 1:48 scale because this is the common standard for admiralty-style models. If you
wish to build on different scale, make sure you print all plans consistently for your scale.
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On the previous page is how your plans should look after you've done all the enlarging and tap-
ing of the sheets.

It is also important that you read pages 197-218 of Dr. Crisman's dissertation, which covers
most of the items you will be lofting in your own plans, including the keel assembly (keel, stem,
sternpost, and deadwood), the frames (square frames and cant frames), and the keelson. You
should also take a look at Figure 56 on page 282 of the dissertation, which you will need to lay
out your drawings, because it shows a good section view of the ship. Take notes on each of
these topics as you read, especially noting full-size measurements, which you should convert to
1:48 scale. Any time you see a measurement that has been averaged, | highly recommend that
you use that average throughout the drawings for that particular item. Check your scale conver-
sions carefully, ensuring their accuracy, because any mistakes you make here will be carried
over into your drawings and ultimately to the model itself.

Here is an example: On page 197, Dr. Crisman tells you that the keel "averaged 18 inches
moulded and 12 inches sided.” Converted to 1:48 scale, this becomes 3/8" moulded and 1/4"
sided. Jot this down in your notes for the keel, because it will be used for drawing your keel on
graph paper.

Once you have accumulated measurements for the various items you will be drawing for your POF plans,
you will be ready to start lofting your plans.

IMPORTANT NOTE: The dissertation states that the moulded dimension of the keel is
16". However, his book has been edited to show the CORRECT MOULDED DIMENSION OF
18". Please correct this figure in your notes.

Your notes should contain the following information, as a minimum:

KEEL: Moulded dimension = 18"; sided dimension = 12". It consists of three timbers flat-
scarfed end to end. It contained a V-shaped rabbet 1 ¥2" thick by 2" wide.

STEM: It was flat-scarfed to the keel, in the dimensions stated on page 218 of the dissertation.

FRAMES: There are three types of frames: 4-6 cant frames at the stem; 44 square frames; and
9 half-frames at the stern. The square frames are spaced along the keel at 2-foot centers, with
each frame having overlapping pieces. See p. 228 of the dissertation (Fig. 36) for a view of the
overlapping pieces.

KEELSON: It is flat-scarfed end-to-
end from the apron to the uppermost
stern deadwood timber. The mast
steps were located in the keelson. Eagle Midship Frame — Square Frame

.. X p. 282 of the dissertation
Some of this information can be noted

directly on the midship frame enlarge- | 44 squere frames:spaved along kel at
. . . TR 2-foot centers

ment, as shown in the illustration to il

the right.

| V-shaped rabbet

B. A Few Definitions
! 11/2" x 2°

Since many of will are unfamiliar with g
some of the terms in your notes, | will R G Sy
provide a few definitions.

Moulded = — fpimizdaisd
. . 187 /) |

Lofting plans: Originally, this term R

was used to describe the act of laying Sided = 12" (1/4%)

out a full-size drawing of a part of a
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ship, such as a frame. The term has been carried into model shipbuilding for any act of drawing
any part of the plans, whether it is the hull lines, a frame, or whatever. Thus, you will be lofting
the midship frame momentarily.

Moulded dimension: The height or width as seen in the Body Plan.

Sided dimension: The measurement across the outer frame faces or tops of longitudinal tim-
bers. It is the opposite measurement from the moulded.

Flat-scarfed: Like the joints shown in the keel in the Half-Breadth Plan. This particular joint is
sometimes called a hooked flat-scarf joint.

Rabbet: A groove cut into the keel, stem, and sternpost that receive the hull planking.
Stem: The forward vertical extension of the keel, which is a part of the keel assembly.

Square Frame: A frame that is perpendicular to the keel and extends all the way across the hull
from port to starboard.

Half-Frame: A frame that does not extend all the way across the hull; rather, it is a frame con-
structed in two separate parts that are attached to the deadwood.

Cant Frame: A frame that is not perpendicular to the keel. They are usually found attached at
varying angles to the deadwood at the bow and at the stern.

Deadwood: Solid timbers attached atop the keel to which half-frames and cant frames are at-
tached. The deadwood is a part of the keel assembly.

Keelson: A long timber mounted atop the entire length of the square frames. It locks those
frames in place and provides additional strength to the keel assembly.

Mast Steps: Fittings mounted on the keelson into which the lower end (heel) of a mast is set.

C. Creating a Grid

In order to begin lofting your square frames, you must first create a grid on which to make your
drawings. The grid will be used to create ALL of the frames; however, we will start by lofting
only the square frames. Every sheet of grid paper (1/4" graph paper) will use the exact same
grid lines throughout the project, so you can draw a single grid and make copies of it as you use
them, or you can keep drawing individual grids. If you do copy them, | advise that you re-draw
the thin blue lines on the graph paper with a dark pencil, because copiers don't handle the light
blue color very well.

To draw the grid:

1. Draw a vertical centerline right down the center of a sheet of ¥4" square graph paper, but
do it so that the paper is turned long-wise facing you. (See the photo below.) This line repre-
sents the vertical centerline of the vessel, therefore also the centerline of the keel.

2. Draw a baseline near the bottom of the sheet of graph paper. This baseline represents
the bottom edge of the keel.

3. Next you will draw the waterlines on your grid. If you have enlarged your plans properly,
measure the distance between each of the waterlines found the Body Plan and the Sheer
Plan; they should be exactly ¥2" apart. On the Body Plan and the Sheer Plan, mark the wa-
terlines 1, 2, 3, and so forth, starting from the baseline (bottom of the keel) upward. Now, do
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the same on your grid.

4. Now you will draw the buttock lines on your grid. Measure the distance between each of
the buttock lines on your Body Plan and your Half-Breadth Plan; they should measure ex-
actly 1" between each of them. Now label these A, B, C, and D starting from the centerline
going outward. This should be done on both sides of the centerline, using the same letter
designations, because both sides of each frame are mirror images of each other.

You will use about 65 copies of this grid in the process of lofting all of the frames.

| should mention that the waterlines and buttock lines that you've just drawn on your grid fit very
neatly right on the lines of the ¥4' graph paper; however, this is not usually the case for the plans
of other vessels. Of course, the principles for lofting frames for OTHER vessels will be exactly
the same, but your grid may have to be specially drawn and will not conform so neatly to the
lines already drawn on graph paper.

D. Locating the Placement of Frames

First, it is necessary to determine the measurements of the frames on 1:48 scale. The disserta-
tion tells you that the moulded dimension between the keel and the keelson of a typical square
frame averaged 11". This should be rounded out to 12", which is ¥4" on 1:48 scale. The 1" dif-

ference is too miniscule to cause concern; in fact, 1" on our scale is equal to slightly more then
1/64". Furthermore, wood is generally available in ¥4" thickness. When you actually build the
model, this difference is entirely negligible to the viewer.

Now, the sided dimension averaged 8" to 10".  For this measurement, too, | suggest you use
3/16" on scale, which will make for easy construction of the frames. Since the frames are built
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in two |l ayers, the total thickness of each

Another indication that 3/8" x ¥4" will work perfectly in the final model is the fact that the frames,

as stated in Crismanbdés dissertat i onfpotderdgerst Thet

means that that must be 1/80 spaces between
be a 3/80 frame followed by a 1/ 80 spaced f

The next task is to determine the location of the midship frame, which is the reference point for
all other frames. First of all, the midship frame is always the one located at the widest part of
the vessel, looking across its beam. Take a look at the Sheer Plan, and you can see that the
widest part of the vessel lies somewhere near the 50' mark on the scale above the drawing. On
many plans, the midship frame is situated right on a section line, but unfortunately, this is not
true for the Eagle plans, so you must decide where to place it yourself. Thus, you will be mak-
ing this decision based on what you find on the Half-Breadth Plan.

Now, look at the Half-Breadth Plan at the same 50" mark. Now, we will apply some trial-and-
error logic. As a trial, let's assume that our 3/8" midship frame is placed adjacent to this gun
portopening Take your ruler and measure off 3/8"
happens to those lines. You will find that there will be a consistent slight overlap at the edges of
each gun port opening. Therefore, placing the midship frame adjacent to this gun port will make
almost every gun port have frames adjacent to both sides of each port, with a slight overlap,
which will make things much easier to build on a consistent basis.

On ship plans OTHER than the Eagle, it won't be as easy to find the location of the midship
frame. In these cases, the object of your test-trials is to find a location for the midship frame so
that it interferes with the least number of gun ports. Frequently, you will find that you must
change the thickness of the frames and spaces. Sometimes, you will find no measurements
that work, and you will find yourself spending time reconstructing each and every gun
port. However, this poses no problem with the Eagle plans, where everything fits nicely.

Thus, the midship frame is located right at the 50' mark, just adjacent to that gun port.

Now that you have found the exact placement for the midship frame, your next task is to draw
the locations of all frames on the Sheer Plan and the Half-Breadth Plan, starting with the mid-
ship frame and following the Room-and-Space Rule. All these frame lines must be perfectly
perpendicular to the base of the keel, and all frame lines will be parallel to each other. Although
time-consuming, the frame lines can easily be drawn using a T-square and a draftsman's trian-
gle. Both the Sheer Plan and the Half-Breadth will have frame lines drawn on them.

After drawing the frame lines, each frame must be assigned some identification mark. The mid-
ship frame is commonly designated with a symbol that is a circle with an "x" in it. Label it with
this symbol. Progressing outward from the midship frame toward the stern of the vessel, you
must label each frame with numbers 1, 2, 3, and so forth. Progressing from the midship frame
toward the bow of the vessel, you must label each frame with letters A, B, C, and so forth. La-
beling the frames in this manner is commonly used for all POF plans. IMPORTANT
NOTE: STOP WITH FRAME "32" GOING TOWARD THE STERN, AND STOP WITH FRAME
"T" GOING TOWARD THE BOW. DO NOT DRAW FRAMES BEYOND THESE

POINTS. Frame beyond these points are different, and they will be discussed later.

The following picture shows a part of the frame lines drawing on the Half-Breadth Plan as well
as the labeling procedure. This should also be drawn on the Sheer Plan (not shown).

E. Lofting Square Frames

The square frames extend from Frame T at the bow to Frame 24 near the stern. There are sev-
eral different types of square frames: (1) Those that extend across the beam from port to star-
board, and that contain no bevels, (2) Those that extend across the beam from port to star-
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board, and that contain bevels of varying degrees, and (3) Those that intersect with gun ports,
and that may or may not contain bevels of varying degrees.

Ly

4

We will start by lofting the midship frame, which is an example of #1 above. To loft each of the
square frames you will need:

1. The enlarged-to-scale Sheer Plan.
2. The enlarged-to-scale Half-Breadth Plan.
3. Sharp-pointed pencils, preferably soft leaded, about 2B grade is fine.
4. A pair of proportional dividers.
5. A sheet of 1/4"-square graph paper for each frame.
You should expect to consume at least 20-30 minutes lofting a single frame. Since accuracy
is extremely important in this stage, | suggest that it be attempted only when you are fully
rested and have lots of time on your hands.
A few observations are in order. First, look at the midship frame on the Half-Breadth Plan. Note

that the waterlines that cross this frame are almost perfectly parallel to the centerline of the keel.
This means that the construction of that frame will contain no bevel. Now look at the frames
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close to the bow and those close to the stern. Note that the waterlines cross these frames at
greater and greater angles to the centerline the closer you approach the bow or stern. These
angles are the bevel angles that must be incorporated into your drawings.

Another observation that you might want to draw on your first grid is the shape of the keel, which
we already found measures %" x 3/8". The dissertation tells us that the keel contains a 1/32"-
deep V-shaped rabbet that is also 1/32" wide, and the rabbet is located 1/32" below the top of
the keel. We also know that the distance between the two edges of each square frame at the
keel is ¥4". This information is drawn on the grid shown below, mainly to show how a square
frame fits on the keel. It is not necessary to draw this keel information on your frame grids.

Now let's start lofting the midship frame. If you haven't done so already, mark the Buttock lines
A, B, C, and D on your Sheer Plan, with Buttock A starting closest to the keel centerline and go-
ing outward. Also mark the Waterlines on the Half-Breadth Plan 1, 2, 3, 4, 5, 6, and 7, starting
with Waterline 1 closest to the keel centerline.

Using the Sheer Plan, place one end of your proportional dividers firmly on the baseline of the
keel (its bottommost edge) right at one side of the midship frame, and stretch out the other end
of the dividers until it reaches Buttock A. Now, keeping the dividers open to this dimension,
transfer this exact measurement to your grid by placing one of the divider points onto the base
line of the keel at Buttock A, and placing the other end right on the same Buttock A. Press
slightly on the point above the base line. Take your pencil and mark a sharp point here. Now
return to the same Plan and place one end of your dividers on the same keel baseline right at
the same side of the midship frame, and stretch them open until they reach Buttock line B. Now
transfer this measurement to your grid by placing one point of the dividers on the keel base line
at Buttock B, and by placing the other end of the dividers right on the Buttock B line. Make an-
other sharp dot with your pencil. Now repeat this same procedure until you have completed all
four Buttock lines.

Now using the Half-Breadth Plan, place one end of your proportional dividers on the centerline
of the keel at the same side of the midship frame. Then stretch them open until they reach Wa-
terline #1. Transfer this measurement to your grid by placing one point of the dividers at the in-
tersection of the centerline and Waterline #1. Then place the other end of the dividers firmly on
the same Waterline #1. Press the point of the dividers down, and then mark this point with a
pencil. Now return to the Half-Breadth Plan, place your dividers on the centerline right at the
same side of the midship frame. Then stretch out the dividers to Waterline #2. Transfer this
measurement to your grid by placing one point of the dividers at the intersection of the center-
line on the grid with Waterline #2 and the other point of the dividers right on Waterline #2. Press
down, and then mark a point with your pencil. Repeat this procedure until you have exhausted
all the waterlines.

Now connect all the dots with a smooth line. Drawing this line will take a little practice, and you
might be finding yourself erasing it and starting anew every now and then. Follow the dots pre-
cisely, while still keeping a smooth line, making a nice smooth curve where necessary.

So far, your grid should look like the one shown below in the first diagram. The dots are much
enlarged to clarity - they should be mere pinpoints on your grid.

At this point, we need to add three more key lines to our grid: the bottom edge of the rail, the
deck line, and Framing Jig reference line.

EDGE OF THE RAIL - This is found on the Sheer Plan. It represents the uppermost edge of the
frame. This line will vary almost unnoticeably with every frame you loft, but it is important that it
be marked precisely on every frame because there is a slight concave dip in the top rail of the
ship, as is true of most sailing ships. Thus, this point must be marked individually on every grid.
Extend your proportional dividers by placing one end of the dividers on the base line of the keel
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right at the midship frame and ex-
tend the other point up to the bot-
tom edge of the rail (which is also
the uppermost edge of the frame).
Transfer this measurement to your
grid by placing one end of the di-

MIDSHIF FRAME

viders on the base line of the keel *~Top edge of frame

near the outer edge of the frame . | Interior frame line traced
and the other end of the dividers 4. Dieck line | tiom Fig. on p. 282

at that height, and then mark a v~ Jig Reference line

point with your pencil. Draw a . . g _ Exterior frame line should
short horizontal line across this 5 | exactly match Fig. on p. 282
point. oy B Frame identification

DECK LINE - The deck line should

be marked as well. It will be a ref-

erence point for installing the wa-

terways and decks on the model itself. Using the Sheer Plan, extend your proportional dividers
from the base line of the keel right at the midship frame up to the deck line. Transfer this infor-
mation to your grid in the same manner as you did for the top edge of the frame.

FRAMING JIG REFERENCE LINE - The Framing Jig will be explained more fully in a later part
of this tutorial. At this point, it is sufficient to know that, during the construction of the ship, all
frames will be placed in a Framing Jig as they are being built. The jig holds all frames in place,
ensuring that they are perpendicular to the keel and are perfectly square with it. The Framing Jig
Reference Line remains in its same position for all of the frames. When a constructed frame is
inserted into the Framing Jig, the Framing Jig Reference Line on each grid will be precisely lo-
cated with the top edge of the jig itself. You will be in a better position to understand this as we
progress further into the tutorial. The Framing Jig Reference Line should always be parallel to
the base line of the keel, no matter what ship you are building. For the Eagle | have selected
Waterline #4 as the Framing Jig Reference Line. By the time this tutorial is finished, you will un-
derstand why.

Using the Sheer Plan, extend your proportional dividers from the base line of the keel up to Wa-
terline #4, which measures exactly 2 inches. Transfer this measurement to your grid, marking a
point 2" above the base line of the keel. Draw a small horizontal line across the frame at this
point. The location of this Framing Jig Reference Line will be in EXACTLY the same position on
every frame grid.

So far, our grid only shows the exterior portion of the midship frame. Now the inner frame lines
must be determined and lofted. First of all, it should be pointed out that the bulwarks of any ves-
sel are of a consistent thickness throughout the length of a ship. If you are researching a vessel
other than the Eagle, this can usually be determined by observing their thickness on the plans.
Of course, the thickness will be at its thinnest point at the rail, and the thickness will increase
gradually as you move toward the keel. The top edge of a square frame at its center point meets
the bottom edge of the keelson. In between these two points, you will be required to loft a
smooth, tapering line that will represent the shape of the frame. Once you have established a
satisfactory shape, those general measurements will be used to all frames.

The dissertation has made this easy for us. We don't have to determine our own measurements,
for the dissertation provides a perfect picture of the Eagle's midship frame. See Fig. 56 on page
282. Enlarge this drawing to 1:48 scale, and you have your required measurements. Simply lay
your grid on top of this drawing and trace the inner portion of the frame onto your grid. Inciden-
tally, if you have drawn your outside frame line properly, it should be exactly the same as what
appears in this drawing. These measurements (the distance between the interior and exterior
lines are various points) will used throughout lofting the plans for most the remaining frames.
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Next, we must identify this frame clearly in placing its name directly on the frame itself. For the
midship frame it is customary to use the symbol of a circle with an "X" in it. For other frames you
should use its number or letter designation. If you don't label it, you will lose track of it, which is
the last thing you want to do, because you have a total of more than 60 frames by the time
you're finished. Each one will be very slightly different from each of its adjacent frames.

So far, the lofted midship frame should look like this diagram:

You have completed only one-half of the grid drawing. The best way to complete the other half
is to use the following procedure, which ensures that all of your frames will be perfectly symmet-
rical.

1. Using a steel ruler and a sharp-pointed X-Acto knife or a single-edged razor blade, gently
score a line directly down the centerline of the grid. This scoring line must be precise,
because the goal is to make both halves of the grid perfectly symmetrical. Do not cut all
the way through the paper; instead, score just enough to be able to fold the grid sheet in
half.

MIDSHIP FRAME

" "T~Top edge of frame
¥ Interior frame line traced
\-L.Deck line from Fig. on p. 282

+—-Jig Reference line

e Exterior frame line should
LT /e:actly match Fig. on p. 282
. -

' T+ & ——__ Frame identification

' i " t E; 1 +
c P A E C P

1

W

2. Crease the grid drawing right at the fold you just scored with the black side of the grid IN-
WARD.

3. Now turn it so you can see the grid you drew.

4. Place a sheet or carbon paper (or graphite paper) under the entire folded sheet but FACE
UP.

5. Using a sharp-pointed pencil, trace over all the lines you lofted.

6. Open the grid and you can see that all the lines you traced have completed the other half
of the grid.

7. You are now finished with the Midship Frame.

Of course, our more computer-oriented members can find a better way to complete the other
side of the grid. The grid could be scanned and opened in a program that creates a mirror im-
age, and then printed out a one completely whole and symmetrical frame. The goal is to create
a completed, symmetrical frame, and whatever way you choose to do this is perfectly accept-
able as long it achieves your goal.
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F. Lofting Frames Containing Bevels

As | pointed out earlier, the Midship Frame is the reference point for all other frames. Moving
away from the Midship Frame toward the stern, frames are designated by a sequence of num-
bers. Moving away from the Midship Frame toward the bow, frames are designated by a se-
guence of letters. The further apart you move in either direction away from the Midship Frame,
the bevels on those frames will increase more and more. As an example, let's look at Frame M
on the Sheer Plan. Note that the Buttock Lines for this frame veer off on a slant, far from being
parallel to the base line of the keel. The same observation can be made on the Half-Breadth
Plan for the Waterlines of Frame M - they form significant angles to the keel's centerline.

The angles shown for the Buttock Lines and Waterlines on these two plans represent the angle
of the bevel to be drawn on your grid for Frame M, which will be cut on the frame when you con-
struct it for the model. The bevel is the angle at which planking will rest perfectly at that point. It
is important that the bevels be accurate, because any significant variance from the plans will
result in constructing a frame on which the planking material will not rest properly.

IMPORTANT: As you loft the plans for each and every frame, keep this rule strictly in mind. Of
course, every frame will have two sides. All frames going away from the Midship Frame toward
the stern (all numbered frames) MUST be drawn as follows: The front on the frame will be
lofted from the left-hand side of the frame, and the rear of the frame will be lofted from the right-
hand side of the frame. The opposite holds true for all frames going away from the Midship
Frame toward the bow (all lettered frames). In this case, the front side of the frame will be lofted
from the right-hand side of the frame, and the rear of the frame will be lofted from the left-hand
side of the frame.

This rule will be clear when you understand this: The bevel on the numbered frames (those go-
ing sternward) will taper at a northeastward direction (toward the upper stern), while the bevel
on the lettered frames (those going toward the bow) will taper at a northwestward direction
(toward the upper bow). Thus, when you construct the actual frames from you grids, the bev-
eled side of the frame will be placed in position so that the bevel is in its proper location on the
ship.

Now let me explain
how to loft Frame M,
which will face to- FRAME M - An Example of
ward the bow. | am a Beveled Frame

using this frame be-
cause it contains a
very noticeable
bevel and is fairly
easy to display in an
illustration.  Other
frames will contain 8 £
miniscule bevel, and
still others contain
greater bevels.

Start lofting Frame
M by drawing the
frame, remembering
to use only the left-
hand side of the
frame from the |

Sheer Plan and Half-Breadth Plan. To summarize:
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1. Find and mark the Buttock points on your grid, using the Sheer Plan.

n

Find and mark the Waterline points on your grid, using the Half-Breadth Plan.
3. Connect the points, drawing them smoothly with a pencil.

4, Loft the interior line of the frame, using the same measurements in your Midship
Frame.

5. Add the location of the rail.
6. Add the location of Deck Line.
7. Add the Framing Jig Reference Line.

Now, stop at this point. Next, you will loft the beveled side for Frame M, which will correspond
to the right-hand side of the frame on the Plans. Repeat Steps 1 through 7 above, with one dif-
ference: Use a dashed line for drawing this beveled side of the frame. This will distinguish it
from the face side of the drawing, which is extremely important during its construction.

You will discover that the bevels differ widely from frame to frame, and you will also find that a
single bevel can vary widely on each individual frame. Generally, it will start very small at the
keel, get wider near the larger curve of the frame, and perhaps get thinner at the upper part of
the frame. It is important to note that it is very important to loft this line as carefully as possible.

Now loft the inner part of the beveled side of the frame. This can be done by sight; just make
sure that the same distance of the bevel appears on the outer side of the frame as well as the
inner side of the frame.

Now mark the identification letter directly on the frame. Then complete the grid by making a
mirror image of the grid, as described above. Your finished Frame M will appear similar to the
first drawing below.

G. Lofting Frames That Intersect with Gun Ports

You will notice that every fifth frame intersects with a gun port. To draw these frames, follow the
lofting instructions already described, including bevels, if there are any. Note on the Sheer Plan
that the lower side of every gun port is exactly 1/8" above the Deck Line. This 1/8" will also be
true when lofting grids that contain gun ports. Hence, there will be no rail points to mark, and
the frames simply cease at 1/8" above the Deck Line. Frame 4 is shown below to illustrate this
type of frame.

There are 45 square frames to be lofted. If you follow the instructions already provided, all
these frames may now be lofted. As | mentioned earlier, the lofting of each frame will take
about 20 minutes. Multiplying 20 minutes by 45 frames means you will be busy lofting these
frames for somewhere around 15 hours.

Please do not attempt to loft any frames, except those between Frame T and Frame
24. Frames other than these will require more information that | have not yet provided.

The diagram below will show the exact dimensions that should be applied consistently for all
square frames.

The taper for each square frame is more difficult to apply; however, we know the precise taper
of the midship frame, as shown in Crisman's diagram for that frame. You'll note that it starts its
widest point at the keel, narrows slightly as you approach the rounded portion, then tapers to
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FRAME 4 — An Example of
a frame that intersects
with a gun port
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3/16" at its top where its meets the rail. This is the typical appearance of almost any ship's
frames. This same taper should be applied to all square frames, ending with 3/16" at its top

i mmm— keelson
_5/16" |
~ 3 |
1/4" frame :
-'-._ | _J_,.-"--‘-
=l ] it =] e =%
1/16" - L
= | | keel it
1/16" rabbet | _
| 174"

Measurements at the Keel & Keelson

edge. Remember also to loft your bevel lines as closely as possible to this same taper as
well. Your eye is the best judge. When you actually construct and install the frames on the
keel, you will find it much more difficult to cut out and fair up inside bevels than the outside ones,
so you should loft these lines with as much care as the outside bevels. When we built the ves-
sel itself, | will provide more suggestions.

H. Frame Designations

| would like to point out an important difference in the designation of frames in the thesis' plan
(from Kevin Crisman's thesis) and in what | will call "the tutorial plan”. This is due to the fact, that
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the position of the main frame in the tutorial plan is different from that in the thesis plan.

The situation is shown in the figure below. The lower part of the figure shows the thesis' half-
breadth plan and the five section lines M, H, Main, 22 and 32, which denote the positions of the
corresponding frames. The upper part of the figure shows the location of frames with equivalent
designations according to the tutorial plan. The figure clearly shows that the thesis' frame posi-
tions correspond to the frames R, M, E, 17 and 27 in the tutorial plan.

This is important, when you compare the results of your frame lofting with the body plan (Fig.
49) or with the hull sections (Fig. 47) as given by the master thesis. | would strongly recommend
such a comparison in order to confirm your results and to make sure, that you apply the method
correctly. Therefore | suggest that you start your lofting work with frames E, M, R and 17 (of the
tutorial plan) and compare these to the main frame and to the frames H, M and 22 of the thesis.

Framen?c;enseignatl-ons R ] H E ® Gene's Plan 17 22 27 32

Hiaus 13.08

M H @ Thesis Eagle Plan 22 3z

When the corresponding lines match, you can believe in your ability and proceed.
|. Determining the Location of Half Frames

Half frames are numbered Frame 25 through Frame 32. They are called half frames because
they are built in two halves, with one half lying on one side of the deadwood and the other side
lying on the opposite side.

Usually, all half frames are canted, meaning they are installed at a slight sternward angle to the
deadwood. However, this is not the case with the Eagle. As Crisman pointed out, there were a
maximum of 6 canted frames, all located at the bow. Thus, our stern half frames will be con-
structed exactly like the square frames, without cants (angles).

As a side note, let me say that if you will be building a model of the Eagle, you will need to
enlarge all of the appropriate plans in the dissertation to the proper scale. As a minimum for
building the Eagle, you will need to enlarge the Deck Plan on page 266 as well as the Inboard
Profile Plan. If you expect to mast and rig the ship, you will also need to enlarge other appropri-
ate plans, including the Tops, Caps, and Crosstrees on page 270 and the Masts and Spars on
page 271. Furthermore, all the plans you yourself are currently lofting will actually be used in
constructing a POF model of the Eagle itself, so don't destroy them.

Now, to determine where to locate the half frames, we need to copy the Inboard Profile Plan
found on page 266. You will note that this Plan has the bow facing east. | recommend that you
reverse the image before enlarging it to your scale, so that it faces west like your other
plans. There are many ways to do this. The only | used is to scan the plan from the disserta-
tion, then open it in "Paint," where the image can be flipped horizontally. Once you have done
this, then open the flipped image in your Brava Reader and enlarge them as you did the other
plans, making sure you watch your scales.

Right on the Inboard Profile Plan, mark out the location of the deadwood, which | have shown
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highlighted in blue in the picture below. Then, superimpose this highlighted deadwood directly
onto the Sheer Plan. This is necessary because you need to know the precise location of the
deadwood in order to draw your Half Frames. This is shown below as well.

You have already drawn the location of the frames lines on your Sheer Plan. In a picture be-
low, | have isolated where the half frames will come in contact with the deadwood. Note that the
frames stop at the "bearding line." This line is shown here to explain its purpose. It is an exten-
sion of the inner rabbet line at the stern. Here, the deadwood tapers toward the aft end of the
keel rabbet and the stempost rabbet of the ship. It is the place where the exterior planking rests
smoothly. You will be deriving its precise location when you loft the lower ends of the half
frames, which will be described shortly.

e ——

—_— —

Inboard Profile Plan (p. 266 of dissertation)

Stern deadwood — 4 timbers
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J. Lofting Half Frames

When lofting half frames, it is definitely helpful to add extra Buttock lines to the Sheer Plan and
extra Waterlines to the Half Breadth Plan. | suggest that you add at least one more of each half-
way between each of the existing Waterlines and Buttock lines. You should be sufficiently famil-
iar with purpose of these lines to draw them yourself. This is not absolutely necessary but it will
provide greater accuracy in lofting the frames.

Now that you have these additional lines on your Sheer Plan, you are ready to loft the Half
Frames. They are lofted in the exact same manner as the Square Frames, with one big differ-
ence. Only half the frame is lofted. Furthermore, when you attach the frame to the deadwood
area in building the ship, you will cut a 1/16"-deep groove into the deadwood so it has a firm
resting place. Since this groove is cut on both sides of the deadwood, this means that both
sides of each of the Half Frames should be extended by 1/16" in order to fit into the cut



groove. Therefore, each and every Half Frame will be lofted so that it rests in its groove.

As you plot the bottommost edge of the frame, there will be a point where it is not flush with the
top edge of the rabbet line, In fact, the farther you go toward the stern, the farther away from
the top edge it gets. Plot it as you find it, because this will represent the precise location of the
bearding line. Going sternward from Frame 29, you will find that the rabbet line veers further
and further away from the keel.

You may also note the angle at which the bottom edge of each Half Frame varies. You can note
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this on your frame drawings as well, if you like.

Finally, | suggest that you draw the location of the lower Waterline right on your Half Frame
drawings. When you build your Keel Assembly (far in the future), these same Waterlines will be
marked on the deadwood. Drawing the location of the Waterlines on each Half Frames will defi-

nitely assist you in placing the most precisely on the Keel Assembly when you build it.

Frame 28 is shown as an illustration.

Half Frame 28

1/16" away from
I" f ] Centerline
|
Hh
I

R
Extra Waterlines =\

W
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K. Drawing the Placement of Cant
Frames at the Bow

There are seven cant frames at the Cant Frames on Half-Breadth Plan
bow. The width of these frames at the
OUTER EDGES of each frame will be
3/8" with 1/8" spaces between them,
exactly like the square frames. There-
fore, at the OUTER edge of hull, mark
off these 1/8" spaces and 3/8"
frames. This is true only at the outer
edges, which are all canted (at an an-
gle). The wood used to make the
frames will only be 5/16" in thickness,
and they will be spaced directly abut-
ting each other at the keel. Thus,
starting at Frame T (the last square
frame) and going toward the bow,
mark 5/16" intervals at the edge of the
keel.

Outer edges of frames at
Waterline 7 equals 3/8"with
1/8" spaces between them

Now draw in the lines for the cant | \
frames, and label them from U to AA e : A——— —
going toward the bow. This is shown \ [ A
in the following illustration. =

Each point 5/16" apart

L. Locating the Bow Deadwood - S

All bow cant frames will be positioned directly on the
bow deadwood. The bow deadwood is highlighted in
red below. It is a fairly narrow timber attached directly to
the keel. It will necessary to mark your 5/16" intervals
along this deadwood as well, keeping all spacing paral-
lel to the keel.

M. Lofting the Bow Cant Frames

Because all bow cant frames lay at irregular angles to
the keel, lofting these frames requires special consid-
eration. You have already marked the locations of the
can frames on the Half-Breadth Plan, so nhow you must
determine the curves of the outside edges of these
frames (the area where exterior planking will rest).

Degsdvnad On INpaard Prodite Plas

wighkghted in red

Using the illustration below as a guide, which only shows the aft side of Frame W, perform the
following steps, one at a time:

1. At the exact point where each Waterline intersects the cant frame, draw an extension of that
Waterline at a precise 90-degree angle to the edge of the frame. Extend the line several
inches. Repeat this for each of the Waterlines. All these lines must be parallel to each
other. This step is shown in red.
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2. Now, starting with
the baseline of the keel
(shown in brown), draw
the Waterlines exactly
as you see them in the
Half-Breadth  Plan,
which we already know
are spaced at 1/2" inter-
vals, making sure that
they are perpendicular
to the red lines.

3. Now you can see
the exact points
where identical Water-
lines lines inter-
sect. For example,
note that Waterline 3
from the Sheer drawing
intersects with Water-
line 3 of the Half-Breadth drawing. Place a dot at this point. Re-
peat this for all the existing Waterlines. Then connect the dots with
a smooth hand-drawn line.

LOFTING AFT SIDE OF FRAME W

4. Now repeat this procedure for the fore side of Frame W right on
the same drawing in order to find the required bevel line for Frame
W, which should be shown as a dotted line. Then, still maintaining
a consistent thickness for the frame, draw in the inside of the
frame, along with its bevel.

5. Of course, you will need a mirror image of this frame for the
other half that will be attached to the opposite side of the dead-
wood.

6. Follow exactly the same steps for another frame, using a new
sheet of paper for each frame.

N. Counter Timbers

Next, we will begin lofting the Counter Timbers located at the tran-
som of the Eagle. The Counter Timbers will probably be the most
difficult timbers to loft properly, and it will not be easy to ex-
plain. I'm sure it will help to understand how the Counter Timbers
are actually constructed on the model before attempting to loft
those timbers.

The illustration below, which pictorially shows how the Counter
Timbers are usually constructed for a POF model, originates from
Wolfram zu Mondfeld's book, "Historic Ship Models."

First, a series of pieces of wood that contain the finished shapes of
the Counter Timbers, along with spacers, are screwed or glued
together. Then, the unwanted portions of the spacers are removed
from the transom area. The area for the rudder post is also re-
moved. The underside of the assembly is sanded or filed to a

Waterlines

Construction of
Counter Timbers
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shape that conforms to the shape of the vessel itself. Then, the outer edges of the frames are
attached. Finally, the spacers are removed from the underside of the assembly. Everything that
remains is then attached permanently to the aftmost square frame.

O. Lofting Counter Timbers

Diagram 1 below shows the location of Counter Timbers on the Body Plan in yellow. Note that
the Counter Timbers and Spacers run the full width of the transom, so you will be making mirror-
image

Counter Timbers at
Transom

pieces for the other side of the transom as well. Visualize them by
noting how they will be built, which I illustrated earlier. | have shown '
one way to design them, using 1/4" thick pieces of wood and 1/4" |
spacers between them. You may use whatever thicknesses you are '
comfortable with, because they will be fully planked over on the inner |
side as well as the outer side when you build the model.

TRANSOM

I have designated the central Fashion Piece as TC (Transom Center),
and it will lie on the midpoint of the transom. Proceeding outward -
from the midpoint, | have labeled each Counter Timber T1, T2, and so f Counter
forth. In between each of the Fashion Pieces are Spacers. A mirror - Timber
image of these same pieces will also be created for the port side, too.

Diagram 2 shows the location of the center Counter Timber (TC) on
the Sheer Plan. It is important to note that each and every Counter
Timber will rest upon and be attached to Frame 32, which is the last
Half Frame.

Diagram 3 shows where each of the Counter Timbers will be attached
to Frame 32. Remember that the aftmost side of Frame 32 is shown
as a dashed line, which represents the beveled side of the frame,
which is also the side upon which all Counter Timbers will be at-
tached. The exact same spacing that you used on the Body Plan for
the Counter Timbers is now applied to the aft side of Frame 32. This ————
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DIAGRAM 3

=2 [

- Point b~ /)
LOCATING THE PLACEMENT / !
OF COUNTER TIMBERS p# |

FRAME 32 .
Point a

-
Base of keel -

Diagram 4 shows how to loft the drawing for T1, and only T1.

DIAGRAM 4

LOFTING
COUNTER Vo
TIMBER T1 fof

FPoint b

Foint a

A similar drawing must be prepared for each and every Counter Timber and each and every
Spacer between the Counter Timbers. Including the mirror image pieces for the port side, you
will have a total of 21 drawings. To loft T1, first lay out the following information on a separate

sheet of paper:
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1. From the Sheer Plan, trace out the Keel Base Line and the inner side of the Sternpost.

2. Draw the location of the aft side of Frame 32.

3. Trace the location of the Transom Center Counter Timber, but only up to the location of the
Sternpost.

Now, you might want to duplicate this information on 21 pieces of paper, because this much of it
will be identical for all Counter Timbers and Spacers. The aft edge of the transom is flat and
perpendicular to the keel, so this portion of all drawings will be the same.

Now we must find the location of the points at which T1 attaches to Frame 32. Look at Diagram
3. Note that the lowest point of T1 at the aft edge of Frame 32 is shown as Point "a." The high-
est point of T1 is at the aft edge of Frame 32 is shown as Point "b." Now, the object of the next
operation is to transfer this data to your drawing of Diagram 4. Do this by taking your propor-
tional dividers and placing one end on the baseline of the keel on Diagram 3 and stretching
them open to the lowest point on T1, at the same time keeping both ends parallel to the center-
line of this diagram. Now transfer this measurement to Diagram 4 by placing one end of the
proportional dividers at the baseline of the keel, and the other end of the proportional dividers on
the aft edge of Frame 32, keeping the dividers even with the frame, and then mark the
point. Repeat this process for Point "b." Now connect Points "a" and "b" with a smooth line to
the edges of the existing lines for this Counter Timber. The result is the lofted drawing of
Counter Timber T1, which is shown in yellow in Diagram 4.

This drawing can be duplicated for the other side of the transom as well, and it will be a mirror
image.

Now repeat this process for each Counter Timbers and for each Spacer. However, be sure to
keep the Deck Line in mind, because remember that Counter Timbers are attached directly to
Frame 32 at points BELOW the Deck Line, not above it. The Counter Timbers that are not at-
tached to Frame 32 will still be necessary to build, but that process can be completed at the time
we go to building the vessel.

P. Lofting the Keel Assembly

The purpose of lofting the keel assembly is to develop a pattern for laying your keel for your
model. It includes the keel itself, the sternpost, and the cutwater at the bow, as well as the
deadwood areas. You should already have all of these lines marked on your plans, so it is sim-
ply a matter of transferring all this information onto a keel assembly pattern.

Use the Inboard Profile Plan for your main pattern, which shows all these details for the full
length of the vessel. This is shown in the illustration below. As you loft your own drawing, make
sure you mark all pertinent information that you will need to build the keel assembly, including
the location of every frame, the rabbet line, the location of all scarph joints, the placement every
piece of deadwood, the bearding line, the areas on the deadwood that will require indentations
for holding half frames and cant frames -- in short, everything you know.

The stern portion of the keel assembly is shown below to get you started. Make sure every
marking is as precise as possible, because this indeed will be the backbone of the model you
will begin building shortly.

Note that the keelson, which is also a part of the keel assembly, is not shown on the illustra-
tion. The keelson rests on top of all square frames and holds them securely in place.
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Q. Lofting the Framing Jig

First, let me explain the purpose of the Framing Jig and how it will be used. When we start to
build our model of the Eagle, we will use a Framing Jig and a Keel Assembly Jig to provide a
supporting framework for the entire ship throughout its construction. Its purpose is to ensure
that the keel is always aligned properly, and it also hold every frame in a perfectly upright posi-
tion while the building progresses. It also allows the builder to check the accuracy of each stage
of the framing process. Furthermore, a POF model cannot be built without a Framing Jig. I've
added a couple of photos below to show its use.

The Framing Jig is essentially a piece of 1/4" plywood cut out with the location of all the frames,
which is set at a certain height to hold the frames perfectly in position. For the Eagle, this height
will be Waterline #4 on the Half Breadth Plan, which is precisely 2" above the base line of the
keel.

Lofting the Framing Jig is a relatively simple process. However, it is very important that it be
lofted as accurately as possible, because the perfect alignment of all frames depends on its ac-
curacy. If something is even slightly out of alignment on your Framing Jig, this misalignment will
be carried to the model itself.

To loft the Framing Jig, you will need a piece of paper 11" wide by about 34" long. Such a sheet
can be made by taping 4 sheets of 1/4"-square graph paper together. Draw a centerline down
the center of the paper longwise (down the 34" length.

Starting at the left-hand side of this long sheet, leave an inch or so blank space. Then mark off
alternate 3/8" and 1/8" spaces, which are exactly the same measurements of our frame and
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space measurements on our Keel Assembly that we've already lofted. Do this all the way
across the length of this long sheet.

Now place the Keel Assembly plan on this long sheet. Place it so that you can leave an inch or
two spacing at the bow area. Now locate where the midship frame should be on this long
sheet. Mark this point and set the Keel Assembly aside.

Next, USING ONLY WATERLINE 4 ON THE HALF BREADTH PLAN. plot points for both sides
of each frame Do this with your proportional dividers by setting one point on the centerline and
extending the other point to Waterline #4. Transfer this to your long sheet. Repeat this for the
other edge of the frame. Remember that all bevels must be taken into consideration, just as you
did in lofting the frames. Repeat this process for port and starboard sides for every frame.

The depth of these notches should be at least 3/16". A greater depth is okay but not neces-
sary.

You will note that Waterline #4 does not exist for Frame AA or for the knighthead. Just ignore
these -- you're only interested in Waterline #4. Note on your plan also the exact place where the
keel stops at Waterline #4 and mark this on your plan.

When you reach Frame 32 at the stern, you will find that both sides of this frame are very close
together. That's okay. Just after Frame 32, draw a wide-open oval shape. This area will leave
room for us to construct the stern area of our model while the model is still sitting in our jig.

| have illustrated the stern area of the Frame Jig below. To let you know what happens next,
you will be pasting this lofted framing jig on a sheet of plywood and then using a jigsaw to
cut out every notch and curved exactly as you've drawn them
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