112 HOAT BUILDER'S HANDEGOK

More Speed—More Stability with this

HYDROFOIL BOAT

Want a faster boat? Or greater s’rabili_fr on rough water?
2

If so, this willing mermaid is

above Lhe surface of the water, they will
usually ineresge thu apeed of a boat-rnd-
metor combingtion by 259,

Footgh waves that will rock & eanvin Liomnal huall
do not affect hydrofoils, which ride below Ui
surisoe, Thus you have grester stability and a
timoother Hide with hydrofells. And maneuver.
ability at high speeds Is soud, because the fuils
don't skid on the whter.

The building plans for the hydroloils ghovar in
this article sre the vesult of degigning and lesting
meny different tvpes. sizes and shapes of hyvdin-
foils over g posdod of sevetul vears, Detailed
plans for building the apeeific bort with which
we leated thess hydrofoils are gives, but Yol
carl also wse lhese hydrafsily on most any lgal
up fo 18 ft. in length. Some experimenlation as
to placement of the two forward hydrateils on
ahy nther boat will aof course, have to b worked
aul fr & sevies of test Tuns for best performanoc
£ut more about that laler. Right now, let's gat
slarted with the conatraction of the hydrafiils,

Making a Set of Mydrofoils, The st consizts of
three separate hydrodoile: bwa af them maunted
on opposite gides of the hout hull up farward gs
In Fig, 2 and one fuil fastened fo the transom.
All foils may be swune up eleur of watér s thad
boat ean by beached ay in Fig 5

Startng with the traneom o afl fail :I‘_['.I.'ﬂi:u- L_hr_'
metal puris detailed i Figs. 24 B: Cand . 1§
these hydrafolls are to be used on g boat ather

BEC&UEE hydeofoils 1#e the culire haat lall

ETATEMENT GOF UBES

USES: Experimental nathoard powerad hemt and
hydredolls for leating spead inereose, Joad eor.
Tving . capacity and mareurerability of hydrg-
foil equipped beml Bogt may olss be used
whihoul fails for spart god lishing 1se,

BORL: Fiol hatiem, scow-dypo hull with Latlensd.
ik mps en boliom o aid Ielly in Yuiickly
Liting boot frém suriaoe af Wertar,

HYDROFOILS: Stesl bromewark with Liber gloas,
air-ial]l shaped lift- surfores. Folli are eatrect-
ahin.

FOWER: 10 o 40 by longshail cuthosrd metors,
10 hp Evinrads ‘58 fong-shalt matse used in
making lest dencribad, _

BOAT LENGTH: 10 i, BOAT BEXM: 4 .

BOAT WEIGHT: 200 lbs. wiih foils and @il ArEELL
ot

r you

By WILLIAM D. JACKSON
Craft Print Projact Mo, 304

thaan the ane shown here, wou iy Have to alo
the design of the aft-foil support brackel [Fig
20, by putting = 80° bend an it for lgstening di-
rectly to the lransom instesd of to the pradect g
ends of Lk mottan plonking ax on our bosl, The
alher parts shauld work well on ane boat. Whers
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e haped bow ond haitened
ode Lraps on underslic of Bomt
Tl aid 18 quickly Hiting beot
clear of water, Bool then Tides
on the thres hydsmfoil suriases
which oen submeiged & o 3

inchen ln waier.
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there f2 a rounded eorner indicuted on the mulal
parts, suw ofl the corner diagonally with a hack-
Faw and grind to ehape.

hMake the wooden uft {oll from a &4 x 6 x 46-in.
picee of clear, straight grained fir. Since the per-
formance of a hydrafoil in water is gimilar 1o an
alrplane wu-g ln the air, ils cross se-:ficmil

T thi' :ﬂr;lhmd, ma!ﬂng lttmp}at:e fm" bath

- CIHERRAL

FORE BOTTOM FOIL FLATE, B REQ
'ﬁiTEEI.PLﬂ.TE I=Ri=AT, [-LEFT

upper wnd under foil sections.

Shape the undetside of the foil first by runoing
the piece of fir stock across your ® or 10-in. oir-
cular zaw-at right angles to the Llode ug in Fig.
4. Make the 3 in. deep concave citout in three
pasyes gerods the =zaw blade, ratsing the hlade
L In, for each pass. Then qug'h vul the rost of
the underside with a block plane and finish to the
coniour of the template with cosrse sandpaper,
Plane the Ltp’g:rﬁr side-of 1he foil to shupe with &
jock plane snd finish to the contour of the upper
template with coarse sandpaper.

Naw, cut two 1 1s-in. wide notches in the upper
surface of the foil 28-in. apart; as in Fig 2D, This
provides a Hat surface on which to mount e
two aft-foil brackely, Fosten the brackets to the
foil with ‘4.m. fh bolts as In Ses. A-A Fig 2
Then bolt the other aft-foil supports wud brackets
topether as in Fig. 2 end set the assambly sslde
for mounting on the transom of vour Lot Yolee.

Twa forward foils, for mounting on esch side
of the bosl, sre reguired, Thess are ldentical in
gize and shape but must bhe made 1 proirs—Ldl
hand for port side onid vighl hund as detailed in
Figs, 2 and '3 for festening to the starboard side

MATERIALS LIST—HYDROFOILS

Na. Req. Eira will Bsgarrpl bios Lise
FOHWMARD FoIL®
3 xdliox 207 het rolled steal plate hedtam. dadl
i."% e g blnh =il T’Eu r"ruj | :unw:iﬂ s
& 12* pundnrosa fine fairkng bbokks
H 4 | gii fh staue holea Iul; :'glh. 5
4 L™ Hoar hinges ford folls-
1 I % S a 3E 1ir suppert blacke
2 X £" gurriags halts Support blocks
12 'T # 1™ Thowaod sl lisnges
12 10-32 % & 1)y machiis v hinges
4 .J:? | 1';;3"" Pl wiml seryws gport blacks
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_ AFT FRIL
1. X Jog w 36Y clear hr lwinler i tail
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B b 1 17 Th $loor th_'-s a.ﬂ; foil
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f ?sﬁmﬂm holts fmfhu:ht'ﬁ ;
4 o % LG ey, head cap ecrewi tratisum krzchel

FIBER GLASS
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y By loozenipa fwar Ralbe on eus swing 1he hinged
hydredalls lip and Oul ol ihe water. Howl coTl L& i1
L used o tha :q,n-ru-nl.in._m:_t'l. . A

of your haal, Cut off the protroding cids of tha Lolts and
Firzy make thc Fore bottam fuil plates (Fig. gy, file them fush with the surlace af the ateel toil
feom  hu-im thick sleel, Although you ean SO plates: When the [oils are anered with fibur
{hiz muterial with & bocksaw, it would he worthi- ploss and resin, there will be no danger uf the
while to have il eut 1o shope gna etol ghesr ar  OLLS laegerine and falling out,

witha tarch at your Yotal weld shop. When hend- Fair the 2U'% . loan pipe that ig-welded to: the
g thest pleces e gure to mnake-onu Tight hond  bent up eind of the buallom fail plate with lwo
‘e the ulher lelt hand. fairing bloelks shaped &s S e e

Wuke the foll gindard from Ya-in. hluclk-iron When fustening these Llacks to the pine, b RUTE
pipe cut to lengths graen in Fig. 3G, Sow 1l4-in,  to have thie Hat surface on thy autside and 1ne
long €lolg In the onds of the dhe in, long pipes e eurface fpcind towairids: the boat, Covel
ie thoy can be slid on the bent-up ends ol the hoth gurloces with I4p-in. thiek venucr, glued and
hottom Toil plates el welded.  All other pine mradded in place 1o keep hath foiving blocks on
joints are gimply butted logether e wlded. the gipe. Thon wrap st gpirally with Tha-n. wide:
Naw raaky bwo fiai} smppark hlacks ag in B, A, fiberpluss 1BPE wrrl apply seviral coats ol CHORY
Befare drilling e Y in. holes in the plooks, bend — TERIL
the top ends of the fenwrard foll stunidards sliphtly Althouph the twe vertical pipe standunls ex
zn thoy will be parslicl Thip megsure th cliz= tending from the bottom fail plate 1o Lhe suppart
winee botween Lthe bent pipes und gpuce the 1y lock oo not provide any 1ift, they wmuast be faired
i, linles s the ende of tho pipes can he driven O reduce wator resislancs, 11ke thres pinc Tair-
- in them.  Bipo ¥i-im. plpe has an oD, slightly Ing Wieclks shaped a8 in Sec. DD, Fig. 21 exicnd-
over ¥a im, the pipe slandards will have to be  ing from the hattom plate Lo the lower Lross P
.driven intg the hioless in- the hlecks with & haim- between the two etundords, Wrap these [niring
e, Drill two %5 i hales through the hort  Blovks with Aber glass tupe and soal with spoxy

Jepgth ol plpe between Lhe standords under the vesin. Algo pover the Bottom foil with filergluss
hloek and dreive two 407 3 114 vh serews ot the cloth and vesin. Use strips of fiberglass cloth ter
bloek. .. Fsild 1 & streamlined fillat where the standsrds
Portiong ol the forward [oils-will have o he jein the hottom [oll plate. Glve the fore and st
faired us in Fig, 2] to give thu parts thot remam  hydiofolls two couts of marine pnamel to cont
in the walc the shape ol un abrfoil rection. Stari- phete e,

ing with the botton foil plate, eul two Y. Building the Boat We selected u hull design
thick pine blecks ta thy shape of the plate, join- hawing 3 yeowsshaped  bow with battenad iy
ing them of the venter ol the plute whore the yraps on the underside hecouse theee highi-lifs
etandords are welded. Tland and sutid the top churaeteristics aid - the fuils in lifting the
gurface of these blocks 0 the contour shown i clear of the water more regdily thana cunyen-
cue. DB, Fig. 2. A cerdhoard {erplate the  tonully shoped boat.

of the lore 4 Jeading, cdge of (he fairing Srart biv layving out the two hall side peees OF
-"1-":.{.'.. 1 pi% logk Lo uni- @ 10-ft, langarant] of Sgein . plywond to (e dimeti-
: SRl ER e S mﬁ PR . % ol Alje BILCS taper
the biottonn foil plates & i Tig. ©F & Hukte § it the stermy.
fmi‘ﬁg bluscks with-3y x 1 . i bl additional bp in. & ow it gkl he b
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116 BOAT BUILDER'S HANDBOOK ]
represents the sheer rail (Ses, DD in Fig 8)

to be attached later. Be sure to lay o
eut the Bg-in. notch onn the bottom
the sides. Do not, however, vul notehes in the
hull sides for the 2 % d-in. atock used Lo back
up the sewn in the bottons plankdng.
With the sides cut to shupe, use them as
patterns to mark the curver and notches [or
cutting the chines from 8 x 4-in. stoek. Cut
thie 104 x A%g-in. notches in the fore ends ol
the chines before fastening them to the hull

L an

sides. Hip saw the sheer muldings lrem &%

dain stook and eut & 1 % 134-in, rabbet along
one side of each molding for the hull sides
as in See. DD in Tig. 8 Apaln using the
curvad bow of the hull sides 65 a plzzl.mrn loy
out and eut o stem and fller hlock piece for
each hull side. Alsu cut the two Y-in. ply-
woord pussets at this time.

Wow, asscmble chines, shesr moldings and
stern pieces to the hull :m.'lw with wat&rpranf
ghio and #8x 14-in. fh sorews spaced 4 in.
apart, Use & double row of serews along the
chines. When assembling the sides, be sure
o matlee them up os o pair, ene right and one
left hand. Cut the aft side [pumes (Fig. 8E),
foil retuining-halt braces and upright {Fig. E}
and fasten o the Lull gides. Rip the seat
risers (Sec, A-A, Fig. 5} irom a 2x4 aod
fusten (o each hull side member with #12%
2xeun, fh screws.

You are now repdy to assemble the two

gides to make up the hull. Since the bottom

15'. covered with stock size plywood which 15

d [ wide, vul the geat boards, stem cross
plece, butt block and transom exectly 471
it l::rng., ivet locate and fasten the seatf
boards to the seut viscry with 28 x 1b-in. th
serews as in the top view Fig 8. Then us-
sermble the 24-in, plywood transon to the
il side [ame menibers with Kuhls or Stay
Tite neoprene sealer wistead of glue, and
fasten with #83% 1M-in. fh screws spuaced -
in, apart. Fasten the sten cross plece to the
gteme with two #1Zx2V%-in, fh serews ob
wach jobty The other fransem frame mem-
bers shown in Fig, 7 can now be cut to size
gnd fastened to the plywood transom wi
glue and #8x 115-in, Jh gerews.

Next, turn the hull framework upside down
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and block it up off the faor on & couple uf
2 x 45, Check the chiney wﬁl;r;r el length-
wige mtid soross them with a st ibeed e s
level to mske eer the hull framewark is
not twisted. Use u wﬂ-ﬁi’ﬂ ur simnll block to
raise o low side er corner if need be. Then
place the 2 % 4-in, bottom-planking butt block
in the motches cut in the chines and fasten
with two #12 % 2% -in, fh gcrews,

Befora installing the Lotlum }ﬁmﬂ{mg fair
the edges of the chmﬁ hutt blnck, transom
and stems particularly where these members
joir one anather &0 that the plywood planking
will make good contsel with them, Coat
thise contacting  surfaces with necprens
sealer and place the 4 x 8-ft. Eﬂiﬂei of % in,
© mmd on the hull ‘framemnr with the fure

EL& ugainst the 3§:in. notehes cut in the
ahines amﬂ. hull sides. The aft end of the
plywood should project & in. beyond the tran-
som. Fasten the plywoed to the chines and
traneem frame with #8x -, fh screws
spaced 2 in. apart. Space the serews abeut
B in. apart when fastening the plywood to
the butt block, .

For the bow planking, use %ﬁ i, plywood
and install it with the grain ronning sthwarl-
ship s0 it tan be bent around the stems. Coat
cortacting surfaces with neopreny scaler and

loce the forepiece of p[;'."\":ﬁﬁﬂ =0 that it ower-
Lins the siv plenkite & in. Fasten fore pivs
wnnd with = H % 104, fh serews delven into
thie Toutt ek and spaced 4 in, apart. Then
bend the plywood down and svound the stems
and clamp th the stem cross pieve with G-
elernips: gtﬂmng at. the !Epp@d joint end
working towsard the cross picde, fasten the
plywood to the chines and stems with #8 x
1%-in. [ derews spaced 2 In. apart. Finally
fasten the pliwood to the cross piece '

Going tv the afl or transom end of the
hattom planking that extends beyond the®
trensom (Fig 8), lay out the curved aft end
by bending and clamping 3 % H-in, hatten
l.u the plywood. Uge a compass o maeh e

4-im, radius eutout for the outhesrd-motor
shaft, 'hen cut to shape with & coping saw.

Cut & ¥-in: plywood reinforcement piece-
for the aft planking extvnsion lunﬁmﬁj and
fusten to the top side of the p g with
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HEGprene souler and 1
on the top gide.

With vouy cireilar saw set fop
Cut, rip the four bottony b
HA. Ha
the bottom planking 114 jn. fr
and mark '
dapped ;
the batten pegition on
lines un the Lottom 3
chines on each side as In Fig 9, Then dril]
@ sertes of 5/32-in. gergw pilot holes, spacing
thern G in. SRR alung the four ljes

Whan installing the buttens, woaT contacting
surfaces with neaprens scaler and conter
them on the lines of drilled hales. Fivst fastess
efeh battun forg and gft with E13 % 2l dn.
Ih serews driven hto the butt block and
ore the reopren:
the hull oyer

- wire pails clinehed

a 15" beval
Atens as in Pig,

the ha
through the bottem planling as 4 Fig 9

Since a luong-shuft outhoard moter must e
used with thiy hydrofail vraft, make the
motor hasrd 15 44 high ay in Fig. 8. Build
p the board to » thickness of 114 in. by
famninating 4.1 solid Tumber belwaisn twa
Pleces of 14-in plywood, Faston with plie
and elamp until dry. Finish by mawing e
15° Beyvels alung the battom edge as iy Big
8 Drill the two Y=t holes in the board ty
drain water splazhed up behind the board,

ake \wo wedge Blonks #s - in Fig, 8P and
balt the motar board W the iransem with
two 95 x 8-in, varriage bofts and (wo #£12 %
Y-, fh serews.

Instend of using wood for
knees i1
hull, we taades thim

*lefl hand braeg,

dalt them tw the transam ut eich side of the

notor board ay showr in Iig. 2, with 13 X 1.
4. machine bolts and o the bottom planking
xlunsion with 1 x 14i-in, earriage bolis

o @ finish, o IR0 1 e g:
s ' wre J

AL HEVRER (25 3atoon & mpg

Mounting Hydrafeiis
on Boat, 7)o Assemble
lhealt fai 1

plete with sl breckets und fﬂ.uteq it to

ket -of s transom and
48 in Fig, 2 wi th C-clarips,
61 38W Lorses gt this time =0 thay You can

clamp g::hm' long-ghaft uthoard molor to Lhie
otor bourd, We used gn Evinrtide 18 hyp., ‘54,
WATERIALS ST YR ROTD)L BoaAT
o, Feg Slee amd Brescrigling b
L) 03547 10 it o situcs freming, Rattans,
mulding
4 Ldtes TBG % 48 U g Anruce stemg
E +i' % B x 07 fir-gr B IR mater fgir
2 FA T 5 i W Euruce skats
1 ba™x k1 AE exteior e plywuod sides, rackets
1 S 8 AN B A extariar fie PlsWoad  nft butiom
1 o (T S T Eilwond o feeq bartlom
1 o 1d A8 A MERRFig fir mlymegud trangam
e 4 '
Lo i 47 wire nails -
4l gensa Sy 119" th seraws
dox BExITa8 ) AEFIYeg
4 taz Va¥ Washers for ahoyve
7 ez FE X AN M pgreys
Z doz 12 XTI M Soruwe
& oy 1R 0 2057 M berais
e T turringe tofs
= Tm— -*E:;-:::IL‘E"'Tuﬂ-hinph-l-h
& 16 % 8% carriape hofty _
I gt Keihls or Stay Tipe Nevprans Sqaler
1 fnhe Weldwooil 5lug

[

toll Lrackeoly and drill e
the Li-dn balis [Batening the fnil
the support brackets

Use 8 probractyp head with level Lo s&t (he
afl fofl ut the 4° angle of incidence wiik tha
hull bettom us i Fig. 8. Tighten the 9/ Hi-in,
bolt on the fai bracket ty hold the fajl st
the 4% angie, Since it muy b O8CessETY. 1o
change the angle of incidenge E:H?hﬂj.". do not
deill the 91250, holez in the aft. oil supparts
to line up with the %/30.in hole i the afi-fofl
bracket until ygu have test run (ks Brout,

Bult the fore [uils to the shear moldingy 58
in. forward of the transum as in Fig B, using

H ¥ X 1% % 18.0n. wooden filler sirin Bytwesn
the hingeg g i 3

Nl ail,

of the black ay in Fig. &,

Supporly to




EOAT BUILDER'S HANDEOOK
bult, Drill this hole through to the  Go6% HHGE =

Cingide of the hull and nsert the
retaining bolt [rom the inside as
in Fig. 8 A Li-in. welding rod

welded (o the foll retmimung nut j“..-. .

as shown in Fig 2, will eliminsle  aefihmg
the need for having & wrench on  NUT
hand edch time the fore [oils ave
raised and lowered.

Foll Adjustment. Since hydrotoils
are still in the experimental slage,
the only way you can achisve top
performance from these hydro-
foils 1s by tele) and evror methods
during actuul test runs. With
& small boat such as this one the weight and
Incation of tie driver in the beat, or even the
gas tank, can change the center of gravity
visugh to affect the ungle of ineidence of the
foils. You moy find that you will have to shifl
your setting pusition farward or backward
shightly (o trim the boat vnee it is up and rid-
ing on the foily,

The tili-pin setting of the outbosrd motor
ir alzo mn buportant factor in achisving iop
performance.  With the 157 molue board on
this Loal we found the £2 tilt-pin setting on
the 18 hp., leng-shaft BEvinvude we uged,
worked out best. I vou use another moke
ar model outboard motor you may have to
change the til-pin settinge. Do nol attempt
to use an outhaard molor having a regulac
ar stock length shaft,

I the aft fail will not 1ift the sterm of the
heat during o test rum, inesesst the anple of
invidenee to aboul 414%, 1 that does not help,
vary the angle of the molor.

TAft-arnd-full aetion of the aft [vil mdicates
tou great an angle of incidence. Reduce it,
even il you must make it less than'4"

The angle of incidence of the [ore loils is
not sdjustable as is the alt foil If the fure
faile will nel lift, the angle ol incidenee 12
nul cnough as compared to the aft [uil. You
can remedy this to a certain extent by zetting
baclk further toward the stern and s shift-
ing the center of gravity to ollow the bow end
of the boat o lilt higher, With the [oils ad-
justed properly, your boul should start raising
off the water after a run of aboul 20 ft.

Installing Hydrefoili on Other Boots. Frob-
ahly the valy change you will have to make
in adopting the alt il to any other boat is
to muke a set of allernate oft-foll support
hracketz as in Fig. 10, Follow the same pro-
cedure used to mounl the aft foil on the trag-
som of our test eraft

A good rule-of-thumb to follow  when
mounting the fore fuils is to locate the ull
edpe of the [ore-foil support block ot about
the micdle of the lengthwize dimension of the
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ervor method to find the besl exact localiun
at which to purnimently fasten the fore folls.
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Shock Absorber for Anchor Lines

& ‘An anusnally vesilient snubber for your boat
can be provided liy means of a shock cord (about
5OC ot anta supply stores) such ws fa ured for
lushing down car-top carriersd and loads. When

SHOCK ,
I

CORD

—

the cord, which comes equipped with leshing
eves is ntroduced inte wonchor o moaring lnes

of smull hogteg wave surges will huve little effect
Rhateliie i - i |;E_ : i ¥ i far e CRE :
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