




































































































































































































































































































































































































































figure 18-4 

The marvelous spar-finishing machine 

..... - -------- 15" - -----_ 

'/a" 
threaded 
cod 

Spar hung at 
eyebrow height 

Threads 

hand le 

' __ Sander belt turned 
imide-out 

Electric drill 

We made scarfing jigs and spar damps, and 
convinced ourselves that the glued joints were 
the strongest parts of those assemblies. We 
decided that the making of hollow spars is 
pro ba bly the easiest part of boatbuilding. \V ith 
enough dry spruce (or fir, or other light and 
tough wood) of any available size, we could add 
length to existing spars. mend broken booms. or 
build new light masts that would stay straight 
forevermore. \Ve had taken yet another step 
toward controlling our destiny-and had lost 
the primitive joy of seeking out that perfect tree 
in the depths of the swamp. 

Therefore, we'd better get to the business of 
gathering the few, simple bits of equipment 
you' ll need. 
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f--_4" _ ..J 

4"-diameter 
rubber-covered 
wooden drum 

Ground 6-sided 
for dri ll chuck 

Large washer to protect hand 

Make up half a dozen tall (36-inch) horses, 
and space them 6 feet apart down the middle of 
the shop Figure 18-5). Shim them to a tight 
string, tack them to the floor, and brace every
thing diagonally to withstand all the end
thrus t you can put on it with your good right 
arm. Fit a 2- by iO-inch plank along one side, 
full length, to tie the horses together and to 
provide a solid base for scarfing, rabbeting, and 
edge-joining the staves that will make up the 
completed spar. Note that this spar bench can 
be disassembled, to sleep peacefully under the 
shop for 50 weeks of the year. It's slightly more 
elabora te than you'd need \ 0 shape and glue a 
solid boom, and it could be improved to handle 
all the possibilit ies in a full-time spar shop. 
LTse your own ingenuity, but keep it true and 
uncl uttered so that you can march up and 
down both sides, and around the ends, and 
spread glue at a dead run. 

And on this bench you'll damp a scarfing 
jig, which is a very simple device for marking 
and controlling chisel-like matching cuts. (Sec 
Figure 18-6.) Two identical wedges, with a 
slope of I inch in 12 inches, are screw-fastened 
to a short p lank-exactly abreast of each other, 
separated only enough to accommodate the 
widest pieces you'll be joining. The wedges 
will, of course, be deeper than the work-piece 
you're about to slide between them and out to 
the jumping-off place. To fit an end, you'll 



d amp as shown, make cutS across, split off 
most of the wood bet ween cu tS, and finish with 
a long jointer , p recisely to the slope of the 
wedges. You cou ld, of course, cu t these slopes 
almost to size o n a bandsa\v, or do the whole 
j ob wi th a h igh-speed rou ter and a special jig, 
o r even work them dOh'n with repea ted passes 
on a movable ra mp in a su rface p laner. J USt be 
sure that the ends match perfectly. 

Un less you o .... 'n or can borrow vast numbers 
o f C·damps, you'd best make upa sel of special 
spar damps, as show n in Figure 18-7-two 
pieces of hardwood, twO continuous -threaded 
'/ 8-inch steel rods, with nuts and washers above 
and below. You'll need one every fOOl for the 
longest spar you'll make. You can dis tribute 
th e pressure (on staves less than an inch th ick ) 
by inserting a 6-inch pad above and below, as 
shown. You ca n even squeeze the staves 
together with giant host-clamps, or rope and 
wedges, or spiral wrappings with strips of 
TubbeT or nylon lint, but you won't have the 
good control o f pressure that you get with these 
homemade clam ps. 

(An d you may say a t this point, " Who needs 
pTessure? Doesn ' t the old ... fossi l rea lize that 
epoxy ha s changed all that? At last made wood 
a reasona ble subst itute faT th e mOTe commonl y 
accepted ma terial s for boal- and spar.ma king? 
Fills the ga ps, seals against fungus foreveT
more, ma kes joints stronger than \\'elded iron? 
No pressure needed? "' - Sure enough . But I 
sti ll prefer cold-water-mix Weld wood, which 
does nOt require controlled temperature or 
humidity, COStS very little, and forgives my 
incompetence as a chemist. And anyway, we 
grew up togethef.) 

One more bit of sou l- searching. Wha t about 
this cau tion to SCalteT scaTfs, the weak spots, as 
widely as possible? If you hark to tha t implied 
doubt and accept it, you'd best stop Tight here. 
G lued wooden spars are not for you. But if you 
believe, as I do, that the glued-scarf sections are 
always the stiffest and strongest parts of the 
Slave, then you ' ll be happy 10 see them all 
cheek· by-jowl, o r however else chance and 
available lengths may dicta te th eiT spacing. 

So heTe weare with a bench , a sca rfing jig, 
some clamps, g lue, a nd a pileof 18-and 20-£oot 
spruce p la nks-2 by 6, which actually measure 
about 11/2 by S lj2 inches_ We need a masl (o r a 
modera tely powerfu l jib-headed cu ner, which 
we 'll sail in the track of the Spray 10 the Straits 
of Ma gell an . Nothing specia l, but it 's 10 be as 
light as we dare make it. It must be strong 
enough to take a hundred kn ockdowns in a row 

figure 18- 5 

Spar bench 

wi th the spreaders in the water, and never Ihe 
sligh test doubt th at il can take anal her hundred 
without a worry in the world. II must, o f 
course, be able (with once-a-year maintenance) 
to cope with the tropical su n and northern 
winters through th c next SO years. Nothing 
veTY specia l, as you can see- no controlled 
bending, or internal ha lyards, or engine ex
haust up the hollo w. Since time is not of the 
essencc, w e can afford to spend all o f six days on 
thi.~ job. (Let' s pray fo r cool and doudy 
weather for gluing, hal and dry for the cure.) 
We'll make it round, (or the natural look, and 
because we might decide to switch 10 a ga ff
headed rig at the las t momen t. We' ll need to 
scaTf an 18-foot piece to a 20-£001 o ne to make, 
com forta bl y, the 35·foot overallienglh o f each 
stave, with some left over 10 tri m back on the 
butt end o f the finished spa r. We' l\ do all the 
taperin g in the upper section of each stave, 
befoTc gluing the scarfs. And when we d amp 
these scaTfs together, with sl ippery glue on 
both faces, we' ll be agonizing ly aware o f Iheir 
desire to skid lengt h wise and out of line when 
th e clamps are tightened. So we' ll squeeze them 
between perfectly straight cauls, a foot Ion geT 
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figure 18 - 6 

Scarfing jig-l:12 slope for all spar-stave scarfs 
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~ 
I • 

Cla mp prevents slipping 
of the stock in the jig 

Slice (here) 
slick, or _" 
sharp axe 

~.' -, 

. , ,. 

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

36" - ------0-< 

Clamp 

Plane rides diagona lly 
on the wedge-shaped 
runners of the jig. 



than the scarfs , exactl y the width of the stave, 
and with waxed paper between cau l and scarf 
(see Figure 18- 8). And wc'll use p lenty of 
damps: fo urC-clampson cach s<"arf to hold the 
jo in! in line, and four of your special spar 
clam ps to spread the load. I .eave them for now. 
You can do no mo re um il the morrow, when 
the thumbnail test will tell you if it ·s sa fe to 
release the da m ps. (If the oozed gl ue is brittle, 
the bond is sa fe to handle.) 

Good enoug h. orr h' ith th e cl amps, clean 
off tht· glue, jo in! the ma tchi ng staves exactly 
alike and perfectly square on th e edges. Cut 
that rabbe t, as shown in th e c.ross section in 
Figure 18-9, full length of the forward andaher 
staves, to stop inward movement and help wi th 
alignment of th e side staves d uring the final 
assembly. (O r, if you wi sh , you loan attach te m
porary d eats \0 the side staves to stop that 
in ward and uncontrollable skid.) Fit a solid 
pI ug, 2 feet long. at the top end w here the main 
halyard sheave and all th e masthead rigging 
tangs come toget her; fit anOlher at Ihe butt end, 
long enough to reach above the halyard deats, 
winches, and main -boom gooseneck . Run 
throu gh a dry dress rehea rsal; rally your 
hel pers, trained in the ways of clamps and 
brushes; mix twO qua rts of g lue, and go to it. 
Wet both surfa<.-es, work fast, set up those 
clamp bolts as ir you had a built-in torq ue 
gauge in your righ t arm-and let it set for 24 
hours. Wh ile you wait , }'OU can soothe your 
impatience by glu ing stock for a 3·inch-diam
eler solid boo m, or a tapered mast for your 
pea pod. 

Wh en you 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 tha t bea utiful thing, and every move can 
be sheer delight. And when you 've gOt this one 
done (except for the sheave, spreaders, tangs, 
sai l track, and a few other things the plans call 
for ), you'll know about all r ca n tell you about 
spar making. Stay with that one -in-twelve 
slope fo r all scarfs; smooth surfacl's to join; 
keep wal l thickness no less than o ne·fifth of thl' 
diameter, whether rou nd or box·section-and 
that's about il. 

Figure 18- 10 shows vario us cross sections 
using four s taves, o r two th ick ones hollowed 
ou l and g lued together. You can, of course, 
build up that th ick ness by g luing 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 cL.mp 

5101 saves 
time in 
opening. 

Spar clamps set. "~-:::=-- n----about a foot la .... 

x 12"" th readed rod 

I 'll x I'll x 12"" oak 

'-.. Pads to distrib ute pressure 

for each setting, down the steep s ides and across 
th e bonom of the fjord. Break out the wafer
thin leaves with a gouge, and smooth the ho l
lows with a round·faced p lane. You will, of 
course, have stopped the holl owing shan of the 
ends, for built· in p lugs, and you co uld also 
leave a solid section \\'here the sprt'aders will 
thrust an d shroud-tangs will bolt. Glut' Ihest' 
two troughs together, and round off the outs ide 
in the usual way. 

If you have tools and patience 1O handle the 
scoop ing-aLit process, you may decide that this 
is the s im plest and most satisfat::tory way to 
makea hollow spar. And if, in theglo !" ), of your 
new-found con fidence you decide to try an 
eight-stave construction - go rig ht a head, but 
do n ' t expect me to help yo u. I ha ve tro uble 
enough handling rour . (l wi ll , though , pass on 
a rumor I heard tha t ~add le~ and giant hose 
clamps are the answer. ) 
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figure 18-8 

Scuf.joining a spar stave 

---. . .•. . -- -

Cauls 

-'-----.-

C.clamps are set first to hold 
sca rfs in alignment and to 
prevent sli ppage. 

._--

Spar clamps compress the joint. 

Lengthening a spar 

- -.~. 

O nce upon a (ime, a man I kn~w shaped a 
m ag niflcen t round spar for a new ca thoat, and 
he measured off the len gth fro m th e top (the 
stick was sev eral feet too long ) an d cut it off
o n th e wron g mark, so Iha l i t was 2 feet too 
shorl. So me a ppropriate words were spo ken , 
and a not her mem ber of th e (:few, under belter 
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Sc.nh 10 be mated 

----

--
Waxed paper, 
newspa per, o r 
scrap polyethylene 

emo d o na l control, cu t th e rema ins into 6- foo t 
ta pered roll s, wh ich are always ha ndy around a 
boa tyard. No great harm done, yo u may say. 
You'd be wrong . That m all tol d me with tears 
in h i§ eyes that he' d never s in ce been able 10 

p ick up a crosscut saw wilhnu t his h and trem
hlin g. T he p iti fu l part of th is is tha t it was 
com p letely Unllt'cessary. Had he known wha t 



figure 18-9 

Malr.ing up a hollow spar 

Section 

R~bbets in 
forward and 
after staves 

,-.. 
• 

Solid plugs -

, 
• , 
, , 
/ 

b · 
~ ... .. 

" • • • 

, 

\ ," 
" '. · ' · ". ':.

• If' .,t ' , 
" . · , 
" 

• 

i:~ .i 

I' 

, 
, 

, , , • , • 

! 
• , , 

~ __ Tangs and sheaves 

I--ti~-- Spreaders 

,,_+-+ ___ Mast partner 

, C-' > • 
. .,- r ,' 

". ..... 
" I· • 

_E'- - - -- Tenon for ste p 
" ~~ , .. -, , .. - -,' 

, , 

Wedges driven to 
compress sides 
at each clamp 

II 

" I ~ , 
, 

" 

Jointing 
matching 
~taves 

. - . ' . '" '.. ", 
I • 

- . '- -' .- . , - .. -' , _ -' .,.. ~.- . ,-.- ".-, , ~, ., .. ,--., ..... . 

Glue and clamps 

Wedges 
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figure 18- 10 

Cross sections of hollowed spars 

4-stave round spar 
• F with wall thickness '/j 

the diameter allis 
inner cornelS 

Staves would be at least 
1'/.~ thick to yie ld a 6# 
diamete r. 

4_~lave hollowed round ~pa r ___ _ ___ ~ 

Two staves, hollowed and glued - --____ _ o 

_,0;"-..0.;,'" :.... . 

Hollowing plane 

we know now (and h<ld he thought he cou ld 
convin ce th e ow ner th<l t we, uh, he had mean t 
to do it th<lt way), he would h<lve laughed off 
that liule mista ke almost as a chi ldi sh error. 
and inslTucted o ne of the gang to lengthen her 
OUI <IS called for. J USt one mo re instance of the 
New Freedom in the post-glue era, more usefu l 
even than the ell iptica l patch, which brings 
forth exclamations of .,·,'onder an d del ight from 
casual observers, and hides a hideQui) knothole 
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from the Oh'ner's eye. And yet one more: some
one comes in with a splendid boom brokell 
dean in twO, and the sad story that it willtak(· 
six weeks to get a new one from the fac.tory
what then? Let's first lengthen that mast. 

Look to Figure 18-11 . We 'll dress the butt 10 
a flat wedge with our standard one-in- twd \"!' 
slope exactl)' the same on bot h sides. Th i.~ i" 
most easily controlled and accomplished wi th 
the aid of another SCiufing jig, one slight l~ 
deeper than the diameter of the mast wi th a 
f ai f Iy sn lIg fit a lon g its sides. Clam p th e butt ill 
the j ig, as shown. Make saw cuts across, whack 
off Ihcch unks, and dress the resul t down with a 
lo ng p la ne that rides loe and heel on Ihe
wedges. T urn it over e"acll y 180 degrees. 
exaclly at the sam e fore -and-a ft location in the 
trough, and do the o ther side likewise. Nm\" 
~aw out. (or build up of two pieces glufd 
togdher ) two slabs, rectangu lar in section . 
each about 1/ .. inch w ider than [he d iamet er of 
th e spar, and 1/ 8 inch thicker than the half, 
d ia mete r (a nd, of cou rse, lon g enough for the 
desired extra lengl h). Cut a chisel -style scarf all 
one end of each, using the same jig and tech 
nique. Cla mp them together, and try them for 
fi t to enclose that wedge o n the bul t of the masl. 
Fi n a lI y, glue the works together, taking extra
ord inary precautio ns aga inst endwise slid ing 
a nd creeping ou t o f line. Dress down the ncw 
p art i n the square to the proper size and tapt'f, 
then round and smooth i t to match the rest of 
the spar. If you paint it, n obody 'll ever kn o\\' 
what happe ned. (We've lengthened out a gaff
headed mast as mu ch as 8 fee t. to con vert to 
jib-headcd, and we 've Tepl(lced 3 feet of mast
head thai wenl soft bem:a th Ihe eyes and sheaw's. 
In every case, the operation was successful, and 
it mrt' hea t making a new mas!.) 

As for that broken boom: simply do the 
same joint twice, a .~ shown in Figure 18-1 2, 
scarfing your two s ide p ieces fa fhe wedges cu t 
on the two broken ends-wi th a flat between 
scarfs, o f course, Ldkula ted to restore the orig i
nal and proper length of the boom. O r maybe 
you'd like 1.0 make it a bit longer this time, whi lt' 
YOLI're a t i t. Use thi s me thod if you've broken 
your best sp ruce oar, or you r boathook handle, 
or your beau tiful i-fOOL curved tiller-scarfing 
and glu ing ca n .get to be a ma nia. 

And o ne last fhi ng. To hide and seal that 
porous knot, to restore wood to the spot w here 
your broadaxe has sli ced tOO deep, you p roceed 
th us: Scoop out a depress ion in way of the 
defect, smoothly curved from end to end and 
perfectly Oa t across. A com pass p lane, set to the 



figure 18- 1' 

To le ngthen a spar-

(' ) Clamp bUll in scarf ing jig. 

,.,,' , 

(1) Dress the bUll to a flat wedge. 

,,, 
same slope 

(4) sl ~ bs flipped , 
aligned with the 
bull, ~nd glued 
together 

L... 

• 

• 
'. . 
•• • .. 

-

, 

I 

_
",_. (5) Slabs fai red wi t h • • the remainde r of 

the spar 
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figure 18- 12 

Re-joining, or lengtheni ng, a broken boom 

Scarfs cut to the ~me 
slope in the .. m 

Stri nger~, nailed
to prevent i 
of the ends 
gluing 
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Break _ ..... 

, . .. 

-
-•• 

r 

'- Joi ned sla bs 

arc yOIl W(ln t, is the besl tool to use on this dip, 
bUl yOLi ca n do th e job perfectly wdl wi lh a 
smoother. If yo u want some SOri o f fi gure to go 
by, let 's say tha t the radius of the arc o f the 
dep ress io n sho uld be no less tha n 2<1 ti mes the 
max imum dep th o f the scoop. Ma ke a tem
p la te, if yo u wish . with a 12- inch radi us, which 
will , accord ing 1,0 Ihl" a bove, g ive you a n accept
a ble length lor a pat ch l/2-inch deep. Th is 
sou mis 0 \'erco m I-1 1 icated, and is thrown in only 
to sca re you into making that (:ut long and easy, 
so that the slope of th e g lue joint wi ll nO! be 
a brupt at tht ends of the patc:h. (Look at Figure 
18-13, and ign ore most o f this wordiness .) 



figure 18-13 

Elliptkal patch 

-------~~ 
"'-<=------------
-~~ 

"Dished out" 
(flat aero,s, 
smooth curve 
lengthwi,e) 

Patch 
shaped 
to fit 

The next move, of course, is to fit and fasten 
a patch that can be rounded off to look as if it 
had grown there. You can eu t thi~ to fit, if you 
wish, or you can bend it in - in one piece, or in 
several laminations, Whichever vou do, you'll , , 

apprecia te the long and easy shape of that 
curve. 

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

Porous knot 

~----/ 
----- /--------

i 
\ 
\ 

(or) 

/ 
/ 

Patch laminated 
from thin slUff 
pressed down 
into the "dish" 

plane, and sander-and be smugly modest 
when the audil'nCt' 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 it; he doesn ' t even 
have to be a craftsman. 

Ami that, I think, is my final word on spar
making. All you need is a jig, some damps, 
glue , a hand plane, and a little confidence. 
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Chapter Nineteen 

Yo u may find it hard to believe that there are 
hundn:ds of way~ to makt: and hang a l'uddn. 
and a bou t as man y W<lys it ca n go wrong - to 
bind. or brea k, or jam . or fa ll o ff, or twist the 
SH'rn of the boat Otl' o f shape. In so me \\'ays. the 
rudder i~ th e mos t compl ica ted and important 
part o f your lIew vessel. I'll attempt wdcscr ibe, 
wi th the help of Sam's draw in gs. how I have 
m ade a nd installed juSt I wo 1 ype_~ of rudd er, as I 
ha vf' done them dOl.e ns o f limes . (I 'll ski p the 
pop-u ps. the ba lanced ~ padcs. Ihe Vik ing 
steering-oa rs. the a imab le jets- a ll of which 
sim pl y move the stern of the boa t sideways. and 
<lim th e bow when' you want it to go.) 

The first type, Ih en. is the classic inboard 
rudder. I t is h llng on the stern post. ll sua 11 y wi th 
a jog in its forward edge to m ake room for a 
prope ller: I he slock enters the <:ounler Ihrough 
a \\'atert igh t IUIx a nd Sluffing box. It is COIl
trolled by tiller . or q uadram with ca bJes. o r o m:' 
of the various worm-gea r. rack-an d-pinion . o r 
hydra u I ic p ush-and-pu II mech an isms . I n o lden 
times (before I start ed rni.lking rudders. Iha t is) . 
th is slock m igh t have heen made of wood . <In 
upward cominua tio u o f Ihe ruddt'r·.~ leadi ng 
edge. ho used and lum ing in a p la n kt'u -u]J 
ruddl"f tru nk or pan. [ have re bu ilt such an 
inSla ll ;ltion in elder ly Friendship sloops a nd 
Gil boa IS (and have listened 10 bi lt er cnrnp laints 
about how the damned ports alwa y .~ leaked ). 

but I am happy that we laler huilders. with 
aLLe~~ 10 bcnn and (heapf'!" metal, ha ve m:m 
aged to do a neater a nd po5.~i bly more reliabk 
jo b in our li tt le boats. Rea r \" ilh me. then . while 
1 try to describe my way of hu il ding. hangi ng. 
and contro ll ing: this in board rudder. 

Shaping the rudder stock (in board) 

ills lIa ll y Slar! operat ions by m aking a skd 
cIOn pa ll ern . showi ng Ihe loca li on a nd angie of 
the propell er shaff , Ihe propeller aperlUff'. Ihi ' 
exact angl e of the jog in th e sto<:k. and Iht' 
loca ti01 1S o f the pintles. Aillhi5 informatio n is 
markt'd on or lacked to a 51raigl1l lath tha t 
H'prf'S('llIS th <: forward edge o f thf' ruddcr-w· be 
(see Figun: 19- 1). 

Th t, first a nd a p part' llI lr most fo rm idable 
job is I f) sha pe thaI stOck - eil her b\" ma ki ng a 
pa ttern. a nd ca sting i t in bronlt· (as we've dOlle 
several tim es . in agon y and <I t vast expense), or 
hy hl:nding a good p iere o f propel ler shaft to I he 
rorrt'ct angl e. The la ll er is Ih e simple and. if I 
may say so, the r ight way 10 do il. A good brome 
prolx 'lIer shaft (we usually managed to find a 
st'mnd halld one. chea p ) is a rt'liahle piece of 
gear. I,'h ilt' a cas ting is somcti mes suspect: I" ve 
knO\\'!1 of" couple of rudder stocks thaI wrung 
off a l a bad moment. 

SO- IO bt:lld this shaft to the exact angle, 
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figure 19- 1 

Rudder p.1ttern (Inboa rd ) 

218 

-

Angle 10 bend 
the rudder stock 

5.ll v~ge p ropeller shaft 
(now rudder stock) 

• 

-

Rudder port test batten 
(now ~I rongback for rudder 
pattern; ~ Figure 6- 2dl 

_ _ Ta il fe ather 

Center li ne shaft 

Gudgeon/ pint le s 

Angle of be nd 



rOll damp it <l WP someth ing solid . \d th the 
short {, lid overh<lngi ng Ih e edgf' of tht, p latfon n. 
Arrangt"' a slap 10 catch the end \d\(' \ \ i I droops 
10 I he' pmf")(:r angk. and proceed to he'a l it al lht, 
bend ing point with a big. blue Hame from yom 
borrowed torch . ]\'lind not the co lor o f th t: heat. 
nor grow impatient afld dOll bting. May bf appl y 
a very light pressure out on the end, and wai l 
until it droop.~ gentl y of its own sweet will. and 
StOpS j 11SI \~' here yo u planned . Leave' i I to ("0 0 1. 

Drill il precisel y fo re-and-ah fOI" the 112· in("h 
boll s. (This is best done on <t dri ll p ress , o f 
course, a nd 1he' holes will [(.'qui rt ~ome ta pe'red 
remning and couIHersinking to !<Ike the fo rged 
heads of the boll s. ) You will rejoicc at the 
though t that the dogleg in Ihis rudder stock 
hamill'S the main pan of rhe turnin g load. and 
til t' bo lt s (If f thu.<; relieved of a great dea l of 
stress. 

The blade itself 

So nm,' we need a blade to wavl' l>eh ind th is 
stock . I ha\"e a lways shaped th is of wood, usu
ally in t\\'o p in 'es- the main »<trt fitted pre· 
cisely to Ihe brome slock, and the a ft er piece 
driftf'd to it. tapering to a fine edge af t. T hat's a 
simple proposition , bur som(' carc is needed in 
the selecdoll anu sha ping of tha t wood . If YOll 

have had 10 cope wi th a few warped rudders, 
yo u 'll understand the problem- which arises 
fro m \"000'5 tendellcy 10 change shape wi th 
every cha nge in mo isture content. It is there'fore 
rC<l sonable 10 suggesl Iha t rh e wood . when 
shaped, shou ld be as wei as wei can he. because 
tha t's how Old Ocean will keep it. You don ' l 
want somet hing " perkcl ly seasonf'd"'; you 
walll . if possible, a piece from the middle of 
the log, \\'ilh the annua l rings square across it. 
You may also want to ins ta ll a deat on the 
bottom-and two se ts of flal bronze bands , 
throul-{h -ri veted , if a ll else fai ls. You ml\~t, of 
cou rse. groove the rudder' s fo rward edge tn 
accepr a lmost ha lf the d iameter of Ihe stock in a 
light -tight fit , and then drill dt!ad-cemer for Ihe 
DOlt S. 

(It m igh t be worthwhile at th is point to can
.~idt'f wh~l( happens if Ihis rudder can be made 
wilhout the bend in the stock-for a boat with 
an off-center propeller, Herreshoff styl e, or for 
no propell er a t all. This pleasant sta te would 
se{'m to allow a simpler. more efficient ruelde'r; 
bu t its strength would depend almost enti rely 
on the edge·bohs' resistance to bend ing , wi th· 
o ut the great power of tha t crooked Slack In 

apply press ure to the blade. ) 

Hanging Ihe rudder (inboard ) 

Let's assllmc thai you 've boIled rhe ma in 
(forward ) piece of the rudder blade 10 thl' stoc k. 
as in Figu re 19- 2, and al"t' ready to hang (or 
h inge ) this rudder in place. I like to su ppOrt it 
on four bearing s: a st uffing·box 01 SO!lW sort on 
top 01 tht: tai l f(';:t ther. onc bearing abo\'t' tht' 
propeller apertu re, and twO more belo\\' i l 
wi th the bottom bearing ilS low as po~~ihle . To 
you who h<t\"e ga7.e'd long at mOO<.'f1l spade 
rudders. I h is ma y Sf'f" 1ll a needless excess of good 
bronze castings; but I will 1I0 t beg rudge the' 
exira COS1. Look at Fi gure 19- 3, and p rep<"lre 10 

milke Ih e pa u ern s. 
The uC<lring a bove Ihe propdkr ape!"l\lff 

mus t lit. of co urse . around Illt: main stock, rmel 
mus t be such rh ar you can install il \dth the 
rudder in plarr-;md. incidcntall y, re mo\"( ' it 
with no grf'at trouble in Gtse of da mage. The 
great Na t HelTt'sholl meJ <I two ·piece fi ll ing . 
riveted together an d to the ~tcrn post. I han· 
meckl y and tha nkfu ll y used the s<lme devict' 
sinn: I first elll'ounc ered it on <I I k rresho ff boa.t, 
a nd ha \'e not known it to fail or evell \"ea.r to a 
sloppy fit. One pattern. o f course. will do Iht' 

IWO hal ves. Usc :1/ &- il1 ch hardened copper rivet s 
throu.~h the stcrnpost , wit h perhaps a l/~ -inch

bronze ri \'('t where th e two hal ves cornc IOge t he'r. 
And as fo r the bear in gs below lilt' propell er 

aprrtun :: I lise one-picTe castings. as shown, on 
the stt' l"II post. with long straps let in flush and 
through·ri veted . Th e' ma ting ha lf. o n the 
rudder, slides in ,md is sew red by the fl oat ing 
p in. (I (I .~su ll\e tha t yOu Lan handle th\: sim plc 
patternmak ing ill\'ol "ed. and I hop~' that your 
foundry \\'ill pour goexl, old reli able nava l 
bron7(' , wh ic h will bend, and stre tch , and hang 
in ther(' long aft cr th e ~upenTl elals have per
ished from an l'XCl'SS o f strength.) 

Let's go clear to tht: top, now. and arrange 
for th e slock ro lodge in side the boar. Thi s 
requires a hol e thro ug h the tail feather that is 
a imed exactl y dow n th e li ne of the stcrnpost, 
and had best be lined wi th everla st ing meta l to 
kf'f'p Ihl' worms ou t. (Th e~' love dark , u n»<linted 
rudder·sto(:k holes. ) We us uall y achieved th is 
ideal by bori ng for a th readed-pi pe rudder pon, 
of best red hnt.~s . . ~("f(:wed down through th e 
tim be!. The righ t cleara nce fo r our standard 
llh-inch-diameter rudder stock wa s provided 
by 11J2- inch J.D . pipe, and a pipe cap, drill ed 
ou t to shaft size , served to jam flax packing 
around the top o f the staLk to keep the port 
wa ten igh t. T h is installation f('qui red some 
pr('c i Sl ~ work- boring a hole exact ly in linc. o ( 
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, figure 19-2 

'\. Rudder assembly (inboard) 

All fa stenings are la id 
out on the plank stock 
before any drill ing is 
done. 
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---, --

Inboard piece 
is hollowed and 
dr illed to 
receive the 
rudder stock. 
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Counte rbored 
for carr iage 
o r stove-bolt 
he~d (to be 
filed smooth) 

Hollowed 
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, " r :...-- Hollo wed 
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Drills are set 
from the inboard side. 

o o 

, 

Rudde r-Slock bolts set and 
tigtllened 

o o 

'"":,, Access port to accommodate wre nch, n ut, and washer 

•
... ___ .-"- Graving piece (shaped carefully to close the void 

and to lock the nul ) 

Rounded 

Ro unded 

. Faired 
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