
























































































































































































































































































































































































































































































































































































































































clamp as shown, make cuts across, split oft
most of the wood between cuts, and finish with
a long jointer, precisely to the slope of the
wedges. You could, of course, cut these slopes
almost to size on a bandsaw, or do the whole
job with a high-speed router and a special jig,
or even work them down with repeated passes
on a movable ramp in a surface planer. Just be
sure that the ends match perfectly.

Unless you own or can borrow vast numbers
of C-clamps, you’'d best make up a set of special
spar clamps, as shown in Figure 18-7—two
pieces of hardwood, two continuous-threaded
3/8-1inch steel rods, with nuts and washers above
and below. You’'ll need one every foot for the
longest spar you'll make. You can distribute
the pressure (on staves less than an inch thick)
by inserting a 6-inch pad above and below, as
shown. You can even squeeze the staves
together with giant hose-clamps, or rope and
wedges, or spiral wrappings with strips of
rubber or nylon line, but you won't have the
good control of pressure that you get with these
homemade clamps.

(And vou may say at this point, “Who needs
pressure’ Doesn’t the old...fossil realize that
epoxy has changed all that? At last made wood
a reasonable substitute for the more commonly
accepted materials for boat- and spar-making?
Fills the gaps, seals against fungus f[orever-
more, makes joints stronger than welded iron’
No pressure needed?”” —Sure enough. But I
still prefer cold-water-mix Weldwood, which
does not require controlled temperature or
humidity, costs very little, and forgives my
incompetence as a chemist. And anyway, we
grew up together.)

One more bit of soul-searching. What about
this caution to scatter scarfs, the weak spots, as
widely as possible? If vou hark to that implied
doubt and accept it, you’d best stop right here.
Glued wooden spars are not for you. But if yvou
believe, as 1 do, that the glued-scar{ sections are
always the stiffest and strongest parts of the
stave, then vou'll be happy to see them all
cheek-by-jowl, or however else chance and
avatlable lengths may dictate their spacing.

So here we are with a bench, a scarfing jig,
some clamps, glue, and a pile of 18- and 20-foot
spruce planks—2 by 6, which actually measure
about 112 by 542 inches. We need a mast for a
moderately powerful jib-headed cutter, which
we'll sail in the track of the Spray to the Straits
of Magellan. Nothing special, but it’s to be as
light as we dare make it. It must be strong
enough to take a hundred knockdowns in arow

figure 18-5
Spar bench

with the spreaders in the water, and never the
slightest doubt that it can take another hundred
without a worry in the world. It must, of
course, be able (with once-a-year maintenance)
to cope with the tropical sun and northern
winters through the next 30 vears. Nothing
very special, as you can see—no controlled
bending, or internal halyards, or engine ex-
haust up the hollow. Since time is not of the
essence, we can afford to spend all of six days on
this job. (Let's pray for cool and cloudy
weather for gluing, hot and dry for the cure.)
We'll make it round, for the natural look, and
because we might decide to switch to a gatf-
headed rig at the last moment. We'll need to
scarf an 18-foot piece to a 20-foot one to make,
comfortably, the 35-foot overall length of each
stave, with some left over to trim back on the
butt end of the finished spar. We'll do all the
tapering in the upper section of each stave,
before gluing the scarfs. And when we clamp
these scarfs together, with slippery glue on
both faces, we'll be agonizingly aware of their
desire to skid lengthwise and out of line when
the clamps are tightened. So we'll squeeze them
between perfectly straight cauls, a foot longer
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figure 18-6

Scarfing jig—1:12 slope for all spar-stave scarfs

Wedge of plank-butt to be hewn
off, then planed clean

Clamp prevents slipping
of the stock in the jig

Slice (here)
slick, or
sharp axe
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Plane rides diagonally
on the wedge-shaped
runners of the jig.
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than the scarfs, exactly the width of the stave,
and with waxed paper between caul and scarf
(see Figure 18-8). And we'll use plenty of
clamps: four C-clamps on cach scarf 1o hold the
joint in line, and four of your special spar
clamps to spread the load. Leave them for now.
You can do no more until the morrow, when
the thumbnail test will tell you 1if 1t's safe to
release the clamps. (Il the ocozed glue 1s brittle,
the bond 1s safe to handle.)

Good enough. Off with the clamps, clean
oft the glue, joint the matching staves exactly
alike and pertectly square on the edges. Cut
that rabbet, as shown 1n the cross section in
Figure 18-9, full length of the [orward and after
staves, to stop iInward movement and help with
alignment of the side staves during the final
assembly. (Or, if vou wish, you can attach tem-
porary cleats to the side staves to stop that
mward and uncontrollable skid.) Fit a solid
plug, 2 feet long, at the top end where the main
halyard sheave and all the masthead rigging
tangs come together; fitanother at the buttend,
long enough to reach above the halyard cleats,
winches, and main-boom gooseneck. Run
through a dry dress rehearsal; rally vour
helpers, trained in the ways of clamps and
brushes; mix two quarts of glue, and go to 1t.
Wet both surfaces, work fast, set up those
clamp bolts as it you had a built-in torque
gauge 1n vour right arm—and let 1t set for 24
hours. While vou wait, vou can soothe your
impatience by gluing stock for a 3-inch-diam-
eter solid boom, or a tapered mast for your
peapod.

When vou can wait no longer, strip off the
clamps and taste pure joy. You've got all the
time in the world, now, to clean, shape, and
round that beautiful thing, and every move can
be sheer delight. And when you've got this one
done (except for the sheave, spreaders, tangs,
sail track, and a few other things the plans call
for), you’'ll know about all I can tell you about
sparmaking. Stay with that one-in-twelve
slope for all scarfs; smooth surfaces to join;
keep wall thickness no less than one-fifth of the
diameter, whether round or box-section—and
that's about 1t.

Figure 18-10 shows various cross sections
using four staves, or two thick ones hollowed
out and glued together. You can, of course,
build up that thickness by gluing two and two
together, and then dig out the valley in each of
these built-up halves. Use your adjustable-
depth circular saw to make nicely calculated
lengthwise scores, close together, four passes

figure 18-7

Homemade spar clamp

Slot saves
time in
opening.

Spar clamps set
about a foot apart

for each setting, down the steep sides and across
the bottom of the fjord. Break out the wafer-
thin leaves with a gouge, and smoaoth the hol-
lows with a round-faced plane. You will, of
course, have stopped the hollowing short of the
ends, for built-in plugs, and you could also
leave a solid section where the spreaders will
thrust and shroud-tangs will bolt. Glue these
two troughs together, and round off the outside
in the usual wayv.

If you have tools and patience to handle the
scooping-out process, you may decide that this
is the simplest and most satisfactory way to
make a hollow spar. And if, in the glory of vour
new-found confidence vou decide to try an
eight-stave construction—go right ahead, but
don’t expect me to help you. I have trouble
enough handling four. (I will, though, pass on
a rumor I heard that saddles and giant hose
clamps are the answer,)
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figure 18-8

Scarf-joining a spar stave

C-clamps are set first to hold
scarfs in alignment and to
prevent slippage.

Scarfs to be mated

Waxed paper,
newspaper, or
scrap polyethylene

Spar clamps compress the joint,

Lengthening a spar

Once upon a time, a man [ knew shaped a
magnificent round spar for a new catboat, and
he measured off the length from the top (the
stick was several feet too long) and cut 1t off—
on the wrong mark, so that 1t was 2 feet too
short. Some appropriate words were spoken,
and another member of the crew, under better
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emotional control, cut the remains into 6-foot
tapered rolls, which arealways handy arounda
boatyard. No great harm done, vou may sav.
You'd be wrong. That man told me with tears
in his eyes that he'd never since been able to
pick up a crosscut saw without his hand trem-
bling. The pitiful part of this 1s that 1t was
completely unnecessary. Had he known what



figure 18-9
Making up a hollow spar
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figure 18-10

Cross sections of hollowed spars

e e 4-stave round spar
S BN _aee— with wall thickness 14
' the diameter at its

INNer Corners

Staves would be at least
1/" thick to yield a 6”
diameter.

= e I - - L3
" Lo i T g L g R
i e L)
. e ey £ o
K R AR g T Jol
s

Hollowed

Hollowing plane

we know now (and had he thought he could
convince the owner that we, uh, ke had meant
to do 1t that way), he would have laughed off
that litele mistake almost as a childish error,
and instructed one of the gang to lengthen her
out as called for. Just one more instance of the
New Freedom in the post-glue era, more useful
even than the elliptical patch, which brings
forth exclamations of wonder and delight from
casual observers, and hides a hideous knothole
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from the owner's eye. And yet one more: some-
one comes in with a splendid boom broken
clean in two, and the sad story that it will take
s1X weeks to get a new one from the factory—
what then? Let's first lengthen that mast.

Look to Figure 18-11. We'll dress the butt to
a tlat wedge with our standard one-in-twelve
slope exactly the same on both sides. This is
most easily controlled and accomplished with
the ard of another scarting jig, one slightly
deeper than the diameter of the mast with a
fairly snug fitalong its sides. Clamp the buttin
the jig, as shown, Make saw cuts across, whack
off the chunks, and dress the result down with a
long plane that rides toe and heel on the
wedges. Turn it over exactly 180 degrees,
exactly at the same fore-and-aft location in the
trough, and do the other side likewise. Now
saw out {or build up of two picces glued
together) two slabs, rectangular in section,
each about /1 inch wider than the diameter of
the spar, and Vs inch thicker than the half-
diameter (and, of course, long enough for the
desired extra length). Cut a chisel-style scarf on
one end of each, using the same jig and tech-
nique. Clamp them together, and try them for
fit to enclose that wedge on the butt of the mast.
Finally, glue the works together, laking extra-
ordinary precautions against endwise sliding
and crecping oult of line. Dress down the new
part in the square to the proper size and taper,
then round and smooth it to match the rest of
the spar. If you paint it, nobody’ll ever know
what happened. (We've lengthened out a gaff-
headed mast as much as 8 fee(, Lo convert to
Jib-headed, and we've replaced 3 feet of mast-
head that went soft bencath the eyes and sheaves,
In every case, the operation was successful, and
it sure beat making a new mast.)

As for that broken boom: simply do the
same joint twice, as shown in Figure 18-12,
scarfing your two side pieces to the wedges cut
on the two broken ends—with a flat between
scarts, ol course, calculated to restore the origi-
nal and proper length of the boom. Or mayhbe
vou'd like to make it a bit longer this time, while
you're at it. Use this method if vou've broken
your best spruce oar, or your boathook handle,
or your beautiful 7-foot curved tiller—scarfing
and gluing can get 1o be a mania.

And one last thing. To hide and seal that
porous knot, to restore wood to the spot where
your broadaxe has sliced too deep, vou proceed
thus: Scoop out a depression in way of the
defect, smoothly curved from end to end and
perfectly flat across. A compass plane, set to the



figure 18-11

To lengthen a spar—

(3) Slabs dressed
separately to the
same slope

(5) Slabs faired with
the remainder of
the spar

.

e,

(4) Slabs flipped,
aligned with the

butt, and glued
together
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figure 18-12

Re-joining, or lengthening, a broken boom

Scarfs cut to the same
slope in the same jig

Stringers, nailed—
1o prevent migration
of the ends during
gluing
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arc you want, is the best tool to use on this dip,

o but you can do the job perfectly well with a
smoother. If you want some sort of figure to go
by, let's say that the radius of the arc of the
depression should be no less than 24 times the
maximum depth of the scoop. Make a tem-
plate, if you wish, with a 12-inch radius, which
will, according to the above, give you an accept-
able length for a patch Y2-inch deep. This
sounds overcomplicated, and 1s thrown in only
to scare vou into making that cut long and easy,
s that the slope of the glue joint will not be
abrupt at the ends of the patch. (Look at Figure
18-13, and ignore most of this wordiness.)




figure 18-13
Elliptical patch

“Dished out”
(flat across,

smooth curve
lengthwise)

The next move, of course, 15 to fit and fasten
a patch that can be rounded off to look as 1f 1t
had grown there. You can cut this to fit, if you
wish, or vou can bend it in—in one piece, or 1n
several laminations, Whichever vou do, you'll
appreciate the long and easy shape of that

curve.
Clamp as shown, with caretul spreading of
the pressure. Dress fair, with a drawknife,

(or)

Patch laminated
from thin stuff
pressed down

into the “dish”

plane, and sander—and be smugly modest
when the audience marvels at the perfection of
those joints. ""Nothing to it!"”" says you. “"Any
craftsman can do as well.” And between vou
and me, that's the hell of 1t; he doesn't even
have to be a craftsman.

And that, I think, 1s mv final word on spar-
making. All you need is a jig, some clamps,
glue, a hand plane, and a little confidence.
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Chapter Nineteen

The Rudder

You may find 1t hard (o believe that there are
hundreds of ways to make and hang a rudder,
and about as many wavs it can go wrong—ito
bind, or break, or jam, or fall off, or twist the
stern of the boat out of shape. In some wavs, the
rudder is the most complicated and important
part of vour new vessel. I'll attempt to describe,
with the help of Sam’s drawings, how I have
made and installed just two types of rudder, as |
have done them dozens of times. (I'll skip the
pop-ups, the bhalanced spades, the Viking
steering-oars, the aimable jets—all ot which
simply move the stern of the boat sideways, and
aim the bow where you want 1t 1o go.)

The first type, then, is the classic inboard
rudder. It is hung on the sternpost, usuallv with
a jog 1n its forward edge to make room for a
propeller; the stock enters the counter through
a watertight tube and stutfing box. It 15 con-
trolled bv tiller, or quadrant with cables, or one
of the various worm-gear, rack-and-pinion, or
hvdraulic push-and-pull mechanisms. In olden
tirmnes (before I started making rudders, that 1s),
this stock might have been made of wood, an
upward continuation of the rudder’s leading
edge, housed and turning in a planked-up
rudder trunk or port. I have rebuilt such an
installation in elderly Friendship sloops and
catboats {and have listened to bitter complaints
about how the damned ports always leaked).

but T am happy that we later builders, with
access o better and cheaper metal, have man-
aged to do a neater and possibly more reliable
job in our little boats. Bear with me, then, whaile
I try to describe my way of building, hanging,
and controlling this inboard rudder.

Shaping the rudder stock (inboard)

[ usually start operations by making a skel-
eton pattern, showing the location and angle ot
the propeller shali, the propeller aperture, the
exact angle of the jog in the stock, and the
locations of the pintles. All this information 1s
marked on or tacked to a straight lath that
represents the forward edge of the rudder-to-be
(see Figure 19-1).

The first and apparently most formidable
job 1s to shape that stock—either by making a
pattern, and casting 1t 1n bronze (as we've done
several times, In agony and at vast eXpense), or
by bending a good piece ol propeller shatt o the
correct angle. The lauer is the simple and, 1l 1
may say so, theright waviodoit. A good bronze
propeller shaft (we usually managed (o lind a
secondhand one. cheap) is a reliable piece ol
gear, while a casting 1s sometimes suspect; I've
known of a couple of rudder stocks that wrung
off at a bad moment.

So—to hend this shaft to the exact angle,
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figure 19-1
Rudder pattern (inboard)

Rudder port test batten
(now strongback for rudder
pattern; see Figure 6-2d)

Wn

Tail feather

Centerline shaft

Angle to bend
the rudder stock

Gudgeon/pintles

14" x 3" slat = . ‘
e
'l.lif - e

Salvage propeller shaft
(now rudder stock)

Angle of bend
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you clamp 1t atop something solid, with the
short end overhanging the edge of the plattorm.
Arrange a stop to catch the end when 1t droops
to the proper angle, and proceed to heat 1t at the
bending point with a big, blue flame from vour
borrowed torch. Mind not the color of the heat,
nor grow impatcent and doubting. Maybe apply
a very light pressure out on the end, and wait
until it droops gently of its own sweet will, and
stops just where vou planned. Leave 11 to cool.
Drill it precisely fore-and-aft tor the Y2-inch
holts. {This is best done on a drill press, ol
course, and the holes will require some tapered
reaming and countersinking to take the forged
heads of the bolis)) You will rejoice at the
thought that the dogleg in this rudder stock
handles the main part of the turning load, and
the bolts are thus relieved of a great deal ol
SLrEss.

The blade itself

So now we need a blade to wave behind this
stack. [ have always shaped this of wood, usu-
ally in two pieces—the main part fitted pre-
cisely to the bronze stock, and the atier piece
drified to it, tapering to a {ine edge aft. That’s a
simple proposition, but some care 1s needed n
the selection and shaping of that wood. If vou
have had to cope with a few warped rudders,
vou'll understand the problem—which arises
from wood’s tendency to change shape with
every change in moisture content. It 1s therelore
reasonable to suggest that the wood, when
shaped, should be as wet as wel can be, because
that's how Old Ocean will keep it. You don’
want something “pertectly seasoned’™; you
want, il possible, a piece from the middle ol
the log, with the annual rings square across it
You may also want to install a cleat on the
bottom—and two sets of flat bronze bands,
through-riveted, if all else fails. You must, of
course, groove the rudder’s forward edge to
accept almost half the diameter of the stock 1n a
light-tight fit, and then drill dead-center for the
bolts.

(It might be worthwhile at this point to con-
sider what happens if this rudder can be made
without the bend in the stock—for a boat with
an off-center propeller, Herreshotf style, or for
no propeller at all. This pleasant state would
seem to allow a simpler, more efficient rudder;
but its strength would depend almost entirely
on the edge-bolts’ resistance to bending, with-
out the great power of that crooked stock to
apply pressure to the blade.)

Hanging the rudder (inbhoard)

Let's assume that vou've bolied the main
(forward) piece of the rudder blade to the stock,
as in Figure 19-2, and are ready to hang (or
hinge) this rudder in place. 1 like to support 1t
on four bearings: a stuffing-box of some sort on
top of the tail fteather, one bearing above the
propeller aperture, and two more below 11—
with the bottom bearing as low as possible. To
vou who have gared long at modern spade
rudders, this may seem a needless excess of good
bronze castings; but I will not begrudge the
extra cost. Look at Figure 19-3, and prepare 1o
make the patierns,

The bearing above the propeller aperture
must t1it, of course, around the main stock, and
must be such that vou can mstall 1t with the
rudder in place—and, incidentally, remove 1t
with no great trouble in case of damage. The
ercal Nat Herreshoff used a two-piece fitting,
riveted together and to the sternpost. I have
meekly and thankfully used the same device
since I first encountered it on a Herreshoff boat,
and have not known it to fail or ¢ven wear to a
sloppy fit. One pattern, of course, will do the
two halves. Use ¥s-1nch hardened copper rivets
through the sternpost, with perhaps a z-1nch-
bronze rivet where the two halves come together.

And as for the bearings below the propeller
aperture: I use one-piece castings, as shown, on
the sternpost, with long straps let in flush and
through-riveted. The mating half, on the
rudder, slides in and is secured by the tloating
pin. (1 assume that vou can handle the simple
patternmaking involved, and I hope that your
foundry will pour good, old reliable naval
bronze, which will bend, and stretch, and hang
in there long after the supermetals have per-
ished from an ¢xcess of strength,)

Let's go clear to the top, now, and arrange
for the stock to lodge inside the boar. This
requires a hole through the tail feather that 1s
aimed exactly down the line of the sternpost,
and had best be lined with everlasting metal (o
keep the worms out. ( They love dark, unpainted
rudder-stock holes.) We usually achieved this
ideal by boring for a threaded-pipe rudder port,
of best red brass, screwed down through the
timber. The right clearance for our standard
11/2-inch-diameter rudder stock was provided
by 1/2-inch 1.D. pipe, and a pipe cap, drilled
out to shaft size, served to jam flax packing
around the top of the stock to keep the port
watertight, This installation required some
precise work—boring a hole exactly in line, of
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figure 19-2

\\ Rudder assembly {inboard)

All fastenings are laid i
out on the plank stock ;:Egﬂ:ﬁiﬁ‘id
Eiﬂ;e any drilling is drilled to

Y

Counterbored
for carriage
ar stove-bolt
head (to be
filed smooth)

IO oy

receive the
rudder stock.

Hollowed

Drifts are set
from the inboard side.

~ Rounded

‘ Rounded

Rudder-stock bolts set and
tightened

- Faired

Access port to accommodate wrench, nut, and washer

Graving piece {shaped carefully to close the void
and to lock the nut)














































































figure C-1

Wooden centerboard trunk, for a dory or a sharpie

lr,. Strand of cotton wicking III' Pivot radius (almost /3

the width of the board)
retains sufficient length
of board within the
trunk to prevent serious
wrenching damage.
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