build banshee

"Z" Class racing runabout will do about 45 m.p.h. with Crosley

48-cu.-in. converted engine.

Length: 10°-6". Beam: 4'-8".

By David D. Beach, Jr., Naval Architect

HE .“Z” or 48-cu.-in. racing runabout

is the smallest inboard raceboat recog-
nized by the American Power Boat As-
sociation. This class is opening the door to
organized racing for many boating enthusi-
asts because a complete racing outfit can
be assembled for very little money. The
48’s are probably the easiest-to-build race-
boats that are capable of really high per-
formance.

Class rules are fairly easy to comply
with. They specify certain minimum hull
dimensions and say that the power plant
must not have a displacement of more than
48 cubic inches. The most popular engine
is the lightweight Crosley, suitably con-
verted for marine use. When properly
tuned up, it develops almost 40 hp. and
will drive Banshee at speeds up to 45 m.p.h.

Let’s look .at Banshee. She has a long,
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low, hull and a raised, streamlined cowl-
ing around the engine and cockpit. The
cockpit holds but one person. The boat is
strictly a racer and has all the outward ap-
pearances of a right fast one, too.

The over-all dimensions are just a bit
over the minimum specified for the class.
The lines and offsets, Fig. 3, should be
carefully studied. The three views must be
laid down full size as the first step in the
construction. Make a platform of two 4x8-
ft. sheets of plywood and paint it white.
The table of offsets and the dimensions
shown are all that you’ll need.

Start off by drawing the center line and
the station lines. The station lines must
form 90° angles with the center line or you
will have difficulty making the frames come
out right. Now, lay off the half breadths of
the deck and, using a 34x3g~-in. batten and

Mecbanix. Illustrated




SCALE (IN FEET)
1] 1 2 4

f’::;ILL PLATE

e

CUSHION-
TO sSuIT

FABRIC COVERING OVER
ENGINE FAIRING BATTENS

//'

GOCKPIT FLOORING”
%' X3" OAK SLATS

F :
14'X.020" BRASS BINDING
STRIP, CHROME - PLATED.

%3 PLYWOOD BUTTED
'ON CENTERLINE

DECK PLAN

~ brads or wire nails, connect these points
~ in a smooth curve. If the curve is smooth
and fair and the batten misses any point
by a few sixteenths or so, it will work out
all right; so, using a well-sharpened pen-
cil, draw the line in. If your batten isn’t
long enough to draw in the full length at
one setting, be sure there is at least a three-
frame overlap when the second half of the
line is drawn. The chine and stringer lines
are drawn exactly the same way.

Using the center line as a base line, the
boat’s profile is next drawn, superimposing
it on the plan. The center line of the pro-
peller shaft is laid out between the points
of intersection given on Station 3 and the
transom. This center line as given is for
most conversions of the Crosley engine,
but it is well to check your engine before
the hole is bored in the boat for the
shaft

When these two views are completed, the
body plan is laid out. This need not be
made on the same piece of plywood, but
take the dimensions from the two views
just made rather than from the talle of
offsets. This insures that any slight correc-
}tjions in fairing are incorporated in the

oat.

Take the Bill of Materials to your local
lumber yard and hardware store and have
it filled. The kinds and grades of wood to
be used are specified. Since the structural
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quality of wood varies with the grade, be
sure you get what you ask for.

The keel is held by, and the boat is
erected on, a two-by-six fir or yellow-pine
strongback. As indicated on the lines plan,
the keel is a straight line from Station 4
to the transom and all the frames are
erected at right angles to the base line. Set
up the strongback on a fairly level floor,
using two fairly substantial sawhorses.
Nail down (or otherwise securely anchor)
the sawhorses 7 or 8 ft. apart and fasten
the two-by-six on edge so its upper edge
has the same slope as the straight part of
the keel. With a sharp pencil, inscribe the
base line on the strongback. On this base
line, carefully lay off the stations. Remem-
ber that the station lines are perpendicular
to the base line, not to the keel.

Taper the forward end of the keel, as
shown in Fig. 5, and bevel the bottom to
provide a flat landing for the bottom plank-
ing; then securely clamp it to the strong-
back. With wedges and blocks at each
station, bend the forward end of the keel
upwards to the proper curve, using clamps
to hold it in place. If you desire to make
the work a little less strenuous, a good
steaming of the keel will do no harm.

Fig. 4 shows typical frame construction.
Observe that the engine stringers bear on
all frames except No. 1. The depths of the
bottom frames must be figured to permit
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Above: The boat in frame. Note the sheer clamps,
engine siringers, and rudder-bearing bracket.
Below: Locking into the cockpit of the unpainted
boal. A 15-in. steerer with drum is mounted on
the dashboard. The fabric covering and fairing
batiens over the engine are yet to be installed.

the stringers to land on the frames without
needing shims. Each bottom frame is made
in one piece from chine to chine. When the
sides and bottoms are cut, assemble them
right on the body plan with screws and
ample glue at the joints. Clamp the chine
laps until the glue dries. When making the
transom, note that the side frames are half-
lapped into both the bottom frame and the
deck beam.

The stem and stem knee are shown in
Fig. 5. Shape the stem as indicated on the
profile and bevel it on the forward end to
take the side planking. The stem knee is
fitted to both stem and keel. Four %-in.
bolts tie stem, stem knee, and keel to-
gether. These bolts should be set in coun-
terbores and plugged. Use ample glue in
the joints and set the bolts up tight, mak-
ing certain that the stem is not canted off
to either port or starboard.

The frames are now erected on the keel,
fitting the transom first. The notch in the
transom for the keel should be exactly
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Above: The framing inverted for planking. The
keel has not yet been planed to the proper bevel
for the bottom plywood. Below: The planked boat

before painting. The builder has changed the
engine fairing slightly from that shown on the
plans. This engine has vertical exhaust stacks.

1x4 in. When the cutout is made, place the
transom on the keel and clamp it plumb
with the base line. Holes for 7%-in. bolts
are then bored 2% in. apart through both
keel and transom bottom frame. Unclamp
the transom, spread glue on both keel and
transom, and reclamp it. Drive in the bolts,
put on washers and nuts, and tighten until
the wood just begins to crush beneath each
washer . . . and no more! Be sure to wipe
off excess glue.

Next, string a wire from a nail drivea
into the stem head on the center line to a
similarly located nail in the transom. This
wire will be of considerable aid in erecting
the remainder of the frames, which must
be plumb and parallel. The procedure for
erecting and fastening the frames is the
same as was followed when the transom
was fitted. Whefi'making the cutouts for the
keel, remember that it tapers from Frame
2 to the stem, so the cutout on Frame 1
wil]f be narrower than those from Frame
2 ait.

Mechanix Illustrated
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FIG. 4

The engine stringers extend from Fr. 2
to the transom, as indicated in Fig. 5. The
top of each is a straight line from the tran-
som, where the depth of the stringer should
not be less than 3% in., to Fr. 3, where the
depth must be at least 5 in. A single %-in.
bolt secures each stringer to each frame
and tripping brackets of oak are fitted as
shown. Transom brackets are fastened to
the top and bottom transom frames with
2-in. No. 12 screws. A couple of bolts se-
cure each stringer to each bracket.

Make sure the oak used for the longi-
tudinals (chines and sheer clamps) has a
straight grain and is clear of knots. The
chines should be fitted first. When suitable
notches are cut in the frames and the stem
and you have a fresh batch of glue, you are
ready to go. Both chines are fitted at the

same time, working from the stem aft to~

the transom. Secure each chine to the stem
with glue and two 1%-in. No. 10 screws.
A clamp should also be used to hold the
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chines in until their entire lengths are
fastened. A single bolt and glue hold each
chine to each frame. When you get to the
transom, use screws for fastening, as bolts
cannot be fitted there.

Proceed similarly with the sheer clamps.
Because these members bend down in
sharp curves from Fr. 6 to the transom,
steam the last four or five feet of each.
When working with steamed structural
members, clamp them in place until the
wood dries; then proceed leisurely to se-
cure them with glue and fastenings.

Your boat is now framed and most of the
hard work is past. Your handiwork should
look like Fig. 6. The next objective is to
put in the deck structure shown in Fig. 7.
Note that there are biit three full deck
beams. The remainder are partial beams,
extending just to the hatch coaming. To
avoid waste, template each beam from the
lines and lay the templates out on the
planks before cutting. The beams go on

Mechanix Illustrated
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Note the lifting handles on the transom for use
when handling the raceboat on and oftf a trailer.
Most inboard racers need cranes, but not Banshee!

Here the bronze rudder (with integral stock) and
rudder quadrant are depicted, The rudder-stock
bearing is secured 1o a transverse oak bracket

the after sides of the side frames. When
they are fitted, fasten each lap with glue
and two 1-in. No. 8 screws. When fitting
the partial beams, clamp each until the
glue has set and dried.

Now, cut the kingplank notches in the
beams and fit in the kingplank. Forward,
this is sprung into place and fastened into
each beam with two 1%-in. No. 8 screws.
A small breasthook can be fitted between
the sheer clamps at the stem to take the
kingplank if desired. Aft, between Fr. 8

and the transom, there is another small
section of kingplank. Because of the sharp
drop, this must be sawed to shape from
thicker stock.

Next, spring the cockpit stringers into
position and end-fasten them into the deck
beams. Finally, fit the brace on Fr. 5, which
is simply a straight piece of fir, and the

partial beam between the stringers at the

front end of the engine hatch.
The drawings show a cockpit that is only
20 in. wide. This can be widened, if so de-
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BILL OF MATERIALS

(Approximate Quantities Required)

Plywood

Cowling: aircraft-grade mahogany, 2 sheets, /4" x 15" x 30"

Decking and Hah:g Center Strip: exterior-grade mahogany,
2 sheets, 3/16" x 4'-0" x 8°-0”

Planking: exterior-grade fir, 2 sheetfs, '4” x 40" x 12°.0”

Transom, Hatch Framing, and Seat: exterior-grade fir or
mahogany, | sheet, %" x 4'-0" x 8'-0"

Dashboard: exterior-grade mahogany, | sheet, 4" x 14"
x 26"

Specify that all wood listed below is to be used for boat-
building and is to be air dried to a maximum of 15%
moisture content. All hardwood is to consist of first,
second, and select grades only. All softwood is to con-
sist of A and B grades only.

White Ook

Hatch Fairing Strips: 8 pleces, 545 %" x %", 34" long

Chine Guards: 2 pieces, 545 %" x 114", 10'-8" long

Flooring Slats: & pieces, 545 3" x 4", 3'-6” lon

Sheer Guard: 2 pieces, 525 'i“, 14" wide, 10°-8" long

Pulley Brackets: 4 pleces, 545 14" x 114", 15" long

Kingplank: | piece, 545 'ﬁ" x 27, 4-6” long

Stem Cap: | piece, 545 %" x %", 12" long

Stanchions and Brackets: 40 lineal ft., 545 .l B

Cllaincs and Sheer Clamps: 4 pieces, 545 3% x 1%”, 10-8”
on

Hah‘.a Stringers: 2 pieces, 545 %" x 2”, 86" long

Rudder-Bearing Bracket: | piece, 545 %" x 4", 24" long

Engine-Stringer Brackets: 10 pieces, 525 |”, 2” wide, 7” long

Stem Knee: | piece, 525 114", 6" wide, &” long

Douglas Fir or Sitka Spruce
Stem: | plece, 525 134", 2" wide, 12" long
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Sitka Spruce

Coaming: 2 pieces, 545 %" x 4”, 8’-0” long

Side Framing: 20 lineal ft., 545 %" x 2

Deck Framing: 30 lineal ft., 525 %", 6" wide

Transom Brackets: 2 pieces, 545 3" x 1'4", 12” long
Bottom Framing: 35 lineal ft., 525 3%”, 5" wide

Engine Stringers: 2 pieces, 525 74", 5" wide, 8-2" long
Keel: | piece, 545 114" x 4", 10°-8" long

Fastenings

Stanchions to Frames: 28 bronze bolts, 3/18" x 11"

Chines and Sheer Clamps to Frames and Stringers fo
Brackets: 48 bronze bolts, 3/16” x 3"

Keel to Frames and Stem: |4 bronze bolts, 3/16" x 4"

Engine Stringers to Frames: |4 bronze bolts, 3/16" x 8"

Strut, Shaft Log, Rudder Port, and Fin: about 20 bronze
strut bolts, 14" dia.

3 gross bronze ¥%” No. é flathead wood screws

3 gross bronze |1” No. 6 flathead wood screws

3 gross bronze |” No. 8 flathead wood screws

| gross bronze 14" No. 12 flathead wood screws

2 goun bronze 214" No. 12 flathead wood screws

- Miscelloneous

Weldwood or Cascophen glue as required A

13 quarts spar varnish or Phenoplast for interior

'/g/gallon hard, racing antifouling or bottom enamel

i/; gallon topside enamel =

| quart airplane dope for fabric over engine fairi

Marine hardware and fittings, if unobtainable locally, can
be purchased’ by mail from John Dory, Box 96, Fair
Haven, New Jersey

Mechanix Illustrated



sired, to about 34 in. With a wider
cockpit, two passengers can be ac-
commodated. With two aboard, no
speed records will be broken, or
even approached, but the ride will
be fast.

The next step is to put on the
planking, as shown in Fig. 8. The
first part to be planked is the tran-
som. Bed the plywood in glue and
drive 1-in. No. 6 screws all around
on 2-in. staggered centers.

Next comes the side planking.
When cutting the plywood, leave
a good half inch all around. Make
sure that each panel fits flush
against the frames, chine, sheer
stringer, and stem, planing and
shimming until you are satisfied
that the fit will be smooth. Coat all
the structural members with glue
and clamp the plywood in place.
Using a stoppered bit, bore pilot
holes for the planking fastenings.
These fastenings are 1-in. No. 6
screws on 3-in. centers and are
driven in so the heads are just be-
low the surface of the plywood.
When both sides are fastened,
wipe all squeezed-out glue off the
insides. When the glue has set,
plane off the excess plywood so
the panels are flush with the
chines, sheers, transom, and stem.

Unclamp the keel from the
strongback and, with the aid of
another person, turn the boat over
so the bottom can be put on. With
the boat resting securely on a
couple of sawharses, follow the
same procedure used for the sides.
The two bottom panels must be
carefully beveled and butted on
the center line. Note that these
panels extend outboard and aft to
cover the end grain of the sides
and transom.

Before turning the boat right-
side up, fit the chine guards over
the exposed edges of the bottom
plywood. [Continued on page 157]

LARGE-SCALE
PLANS

will greatly simplify construction.
Send $3.00 to MECHANIX ILLUS-
TRATED Plans Service, Fawcett
Building, Greenwich, Connecticut.
Please specify Plan No. B-180.
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