




















































































































































coincides with one end of the cant frame.  Then, mirror copy the frame line with the horizontal construction
line as the axis of copying.  After selecting the entire half breadth plan and placing the reference point on
the junction of the construction line and the cant frame line, we rotate the selection until the arm of rotation
falls on the copy line.  As a consequence the cant frame we want to project should be level.  The
construction line and the copied frame line are then erased.

As we draw the cant frames on the body plan, the keel and buttock lines can be eliminated.  The
square frames used these lines, but in a more technical sense they were simply permanent projections from
the half breadth plan.  Because the cant frames require the rotation of the frame, the keel line and the
buttock lines of the half breadth plan no longer project as straight lines onto the body plan.  Hence, they
should be removed as we project the cant frames.  If this explanation does not impress you, that s fine.  But
erase the keel and buttock lines on the body plan anyway.

The same procedure is used for lofting the cant frames as we used with the square frames with
the addition of only a wrinkle or two.  Outside lines on the square frames began at the intersection of the

side of the keel and the keel line.  In
essence, the keel line (that is, the
bottom of the frame) was projected
from the profile plan and the side keel
line was projected from the half breadth
plan (which you recall was a straight
line on both the half breadth and body
plans).  The fact was that, for the
square frames, these reference lines
never moved.  In the case of the cant
frames, however, these lines do shift;
but the bottom of the frame is still
projected from the profile plan and the
side of the keel is still projected from
the half breadth plan.

As custom now dictates, the
after face of the cant frame is marked in



red and the forward face in blue.  For no apparent reason I will start with the after face.
So, we start with a vertical construction line placed on the half breadth plan at the intersection of

the after line and the side of the keel.  Similarly, we move to the profile plan and place a horizontal
construction line at the heel (bottom) of the cant frame.  The intersection of these two construction lines on

the body plan area defines the lower
boundary of the cant frame s after
outside line.

To the half breadth plan we
now add vertical construction lines at
the intersection of the cant frame line
and the waterlines below the wales.
Each construction line creates an
intersection with its appropriate
waterline on the body plan area.  As
you have surmised, we now connect the
keel line intersection and the waterline
intersections with a polyline and a tail
to one side.  The construction lines are
now erased.

The waterlines above the
wales on the half breadth plan now are
marked with vertical construction lines.

On the profile plan the intersection of the cap rail and the frame line is marked with a horizontal
construction line.  Returning to the body plan, we are set to draw in the cant frame.  All the intersection
points of the polyline line are traced with the spline tool and then the spline is continued along the
intersections defined by the construction lines and waterlines.  This is old hat for you by now and the work
should go fairly quickly.

Drawing the inner line of a cant frame differs not at all from the method used with the square
frames.  The futtock lines are brought over from the profile plan as is the height of the frame at the heel
(that is, the cutting down line).  Then the widths of the various futtock heads are set down with circles of
the appropriate radii.  Additional perpendicular construction lines are inserted between the futtock lines
with circles of intermediate radii.  Finally the intersections of lines and circles are joined with a spline and
the inner line has been completed.  The only additional factor is that the side of the keel must be set down
on the body plan with a vertical line fixed at the end point at the bottom of the frame line.

Right now, the frame appears as it sets flat against the deadwood.  When we build the model, the
frame could be fixed to the deadwood in this manner, but let us suppose we want to add a shoulder to the
frame so that it can be set into the deadwood.  This reflects real world practice.  I have decided to add to the
frame an extra 3 inches for the shoulder.  This will match the amount of recess into the deadwood that I
will have to incorporate into that piece as well.



At the bottom of the outside line of the frame I place a horizontal line three inches long.  A similar
line is placed at the bottom of the inside line as well.  The ends of the two horizontal lines are joined with a
vertical line and the shoulder is complete.

What is good for the after face is good
for the forward face.  In other words, this
procedure is now followed for the forward lines
of the cant frame.

For the moment, draw the forward face
exactly as you have just done.  The work may
get a bit close, but it will be no worse than you
have already encountered. When you come to
drawing the inside line, the futtock lines will
already be in place so you have no need to add
them.  This is one reason we made them a bit
longer than their final configuration.

At the heel of the frame you will see
two sets of lines representing the shoulder that
we decided to put on our frame.  A pair of
connector lines completes the shoulder.  What
you have now is a representation of the bevel

that eventually will be cut into the end of the frame.  This will set the cant frame at its proper angle to the
keel when you cut the frame out and attach it to the deadwood.  It can be imagined in this way.  Consider
that the red lines (the after face) were drawn on one side of the frame and the blue lines (the forward face)
were drawn on the opposite side.  Consider also that the two sets of lines are aligned with each other
perfectly.  Now imagine that you carve the end of the frame from the shoulder of the after face to the
shoulder of the forward face.  To do so you
would have to angle the cut to match the angle
we desire for the cant frame as a whole vis-à-
vis the keel.  This, by the way, is exactly the
procedure you can use when you cut the
frames out for the model.  It is the same
principle as seen for the bevel along the edges
of the frame.

In the course of drawing frames,
several approaches have been used to keep the
forward and after face lines distinct.  One of
the most common is to use a dotted line for
one face and a solid line for the others.
Thanks to CAD s ability to use color, I have
chosen to use red and blue lines to assist me in
telling the lines apart.  The important thing is
that you can determine what each line
represents on your drawing.

Now the frame can be copied from the body plan area and pasted onto an unused part of the CAD
drawing area.  As was the case with the square frames, the individual futtock pieces can be extracted.  The
cant frames are only half frames and therefore will not have a floor piece. The precise number and
arrangement of the futtock pieces will depend on the ship, the location of the frame, and your mood at the
time.

The final step mirror copies the frame and its futtocks about a vertical line.  This creates a
perfectly symmetrical frame for the other side of the ship.

Each of the cant frames receives this treatment.  The half breadth framing plan is rotated so that
the frame in question is level beneath the body plan area.  A series of construction lines projects the shape
of the frame onto the body plan.  After the inner lines are drawn, the drawing is copied off the body plan to
a clear area so that the futtock pieces can be segmented out.



For the cant frames at the stern the same process serves well.  Again, I might suggest creating a
copy of the after cant frames apart from the rest of the rest of the half breadth framing plan.  The only
purpose for this suggestion is that it makes rotating the plan a bit easier.

The Hawse Pieces

The good news is that you have already drawn out the outer faces of the hawse pieces.  Earlier you
drew the hawse pieces on the profile plan.  At that time you drew in splines representing the inner and
forward edges of each piece.  In order to loft out the hawse pieces, we need add the after edge of the piece
and indicate the angle at which it joins to the forward most cant frame.

A copy of the forward most cant frame should be
placed on the body plan area.  More precisely, only the forward
face of the frame is actually needed since this is the surface to
which the hawse pieces are fixed.  While it may be a bit of
redundancy, you might just as well draw it in with the usual
process using construction lines, polylines, etc.  The cant frame is
used to establish the shape and bevel of the heel of the hawse
piece.

The point at which the hawse piece joins the cant
frame is determined on the profile plan.  It is the spot where the
inner part of the hawse piece connects to the cant frame.  A
horizontal construction line should be set at this intersection so as
to project this height above the keel.  On the body plan this
construction line will intersect the cant frame we have placed

there.  This is the beginning reference point for placing our hawse piece.
Now select the two lines on the profile plan that represent the hawse piece you are lofting.  Paste a

copy of these two lines onto the body plan area.  Now it is necessary to move the lines so that the inner line
of the hawse piece rests on the intersection of the cant frame and the construction line.  The astute person
will realize that we have simply moved the hawse
piece lines directly over to the body plan.  The
thickness of the cant frame at this junction of cant
frame and hawse piece will tell us the dimension
of the hawse piece at the lower end.

What follows may resemble the mental
equivalent of following a mouse through a maze.
Still, all we are doing is projecting measurements
from the cant frame to the heel of the hawse piece.
When we are done, we will have lines indicating
the angle at which the piece should be cut in order
to mate properly with the face of the cant frame.

The dimension lines of the heel of the
hawse piece are drawn in with construction lines.
Obviously, the termination of the two hawse lines
will be two corners of the heel.  We need find the
other two corners, connect them, and the heel will be defined.

It should also be intuitive that a line rising straight up from the intersection of the cant frame and
the inner hawse line will be an edge that itself terminates where it intersects the top of the cant frame.
Thus, we should lay down a vertical construction line at the intersection of the inner hawse line and the
cant frame.  The intersection of this construction line and the top of the cant frame will be the third point.

The fourth point will lie directly above the outer hawse line (i.e., it will be the upper limit of the
other vertical edge of the heel).  For this reason we lay down a vertical construction line at the end point of
the outer hawse line.  Stay with me for a few more sentences.  We now set down a horizontal construction
line at the end point of the outer hawse line.  We then place a vertical construction line where the horizontal



line intersects the lower cant frame line.  Now, we place a horizontal construction line at the intersection of
this new vertical construction line and the top of the cant frame.  Follow this horizontal line over to its
intersection with the vertical line that rises from the end point of the outer hawse line.  This intersection is
the fourth point defining the heel of the hawse piece.

If you are confused, just think and work it
through.  If this makes sense to you without doing the drawing, you indeed have a level of contemplative
prowess worthy of admiration.  Draw it out, though.  The construction lines and the cant frame are no
longer needed and can be discarded.  (On the other hand, keep in mind you will need the cant frame to draw

out the remaining hawse pieces, so keep it handy to be put back in
place for the next piece.)

The inside lines of the hawse piece are drawn in with the
same process as we used for the other frames.  Let the futtock lines
on the profile plan determine the placement of horizontal
construction lines.  On the body plan these tell us where to construct
perpendiculars on the hawse piece lines.  Circles of the appropriate
radii are then used to define the width of the piece.  A spline
beginning at the upper heel corners and following the intersections of
circles and perpendiculars completes the inside edges.  The erasure of
the construction lines and circles leaves the hawse piece.

Both the hawse pieces and the cant frames should be
mirror copied.  CAD allows us to create just one side of the framing
and let the computer duplicate our work for the other side.

A Parting Note

The work we have done on the frames is repetitive and, for that reason, goes rather quickly once
you have the procedures down.  Remember to group each frame and frame piece into a single object for
ease of selection later on.  You also will probably want to arrange your collection of frames on a single
drawing.  The manner in which you do so is up to you.

If you have traveled this far with me I should think you have become quite adept at projecting
information from one plan to another through the use of construction lines.  There is an enjoyment in the
sense of accomplishment that comes when you have finished lofting out a set of frames for your ship.




