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Hello Hovercraft Constructor:

You haveselecteda project which will changeyour life. Building the DiscoverHover One
presentsopportunities to experience many new ideas and to learn or perfect new skills.

Bob Windt originally designedthis machine asan entry level project for studentsand enthusiasts
who belongedto the Hoverclub of America, Inc. After watching how practical andwell received
this project was, the World Hovecraft Organisation decidedto improve the drawings, add
teachertraining ideas, and make plans available to students and clubs without charge.

The original plans consistedof two blue prints, which lacked much detail, so a project was
undertakento convert the drawings into Auto Cadfiles andto bring theminto line with
professional drawing practices. Initially, Tim Envall in Australia and studentsfrom Indiana State
University in the USA beganthis work. Rob Wilson, Neoteric Hovercraft's Technical Director
who residesin Australia, hasfinally reworked all of the drawings and madecorrections where
necessary.

Becausethe future of world DiscoverHover competitions meanscraft could needto be shipped
all over the world, the machine was redesignedto be knocked-down, making it more stackable so
that machines can nest together and shipping volume can be minimized. This is also an
advantagewhen putting the Hovercraft inside a small cargo or passengervan, or a pick-up truck.
The conceptaddedmore complication to the construction. Now the cockpit, the hull or base,the
thrust duct, and the engine module are separable.

Pleaseinform usif you uncover any drawing errors or have suggestionsfor improvements, and
we will promptly revise the drawings and notesaswell aslist the changeson the DiscoverHover
forum. Pleasenote that drawing numbers have interuptions and do not be alarmed when certain
numbers are missing. For example there are no drawings 71,72,73,74, and 75. This is not
important. Numbersidentify partsfor which adrawing is unnecessary.Also, the order of the
numbers has no significance, and the product codeis for useby the World Hovercraft
Organization.

The original construction notes have beenreleasedalong with the drawings. They have had
limited editing so take care when using this information. Double check before cutting materials.
Inform us of any errors that you discover.

Pleasedocument your project, sendDiscoverHover your digital photographs, commentsand any
pressarticles so everyone can sharewith you in the world of DiscoverHover and learn heaps
about science at the sametime.

Good luck with your undertaking andhave fun.

e -'-.--;:F;,-F"ﬂ"'*'{?;
s and { I
Chris Fitzgerald
Chairman
World Hovercraft Organization/DiscoverHover
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GENERAL CONSTRUCTION TIPS DAGEY ROCKS

All joints and seamsmustbe fiberglassedwith 2 layers of 60z [0.2 kg/m?] fiberglass cloth. Below is a
step-by-stepdescription of how to hand-lay fiberglass. The thrust duct is a cylinder madefrom 1/8” [3
mm] plywood with afoam andfiberglassinlet lip. The topside of the craft should be painted with a light
color to prevent heatbuild up from the sun. This is especially important with the top of the thrust duct.

Step 1) Prepareall surfacesto be bonded by sanding with 40 grit paper. Brush away
dust or dirt with a clean rag to remove contaminates.

Step2) Apply epoxy (check mix ratio) to the fiberglass areaby: either a paint roller for
larger areasor a brush for small areas. The brush is usedto apply athin coat of
epoxy to the surface to be fiberglassed. A natural hair brush is recommended
becauseits bristles are unaffected by the resin.

Step 3) Lay a section of fiberglass mat or cloth just large enoughto cover the joint or

surface (seefig. 1).

(Fig. 1)
Step4) If the fiberglass showsdry spots, place a thin coat of epoxy over the fiberglass
until properly saturated. Glass must be completely saturatedfor correct bonding.
Stepb) If the epoxy is excessive, usea squeegeeto saturate the glass and distribute the
epoxy uniformly. Remember,the strength and stiffness is from the high glass
content not the resin. The epoxy should be just enough to saturate the fiberglass.

Too much epoxy just addsuselessweight.



Step6) For proper fiberglass curing allow 24 hoursat 70°F [20° C].

HULL CONSTRUCTION

Foamand plywood hovercraft have many advantages.They float no matter how badly damaged.Bilge
pumps and drain plugs are not needed. The craft can be parked on rocks without concern of puncturing
the bottom. A foam hull is simpler to build becauseyoudon't haveto build ribs and stringers. It is also
easier to keep clean of grass, leaves, dirt and sand.

Purchasefoamand 1/8” [3 mm)] plywood skin first. The plywood should be exterior or marine grade. If
1/8” [3 mm] plywood is not available try for 5/32” [3 or 4 mm]. Use extruded Styrofoam only. This foam
is available from mostlumber or timber yardsin 4’ x 8 x 2" [1219 x 2438 x 50 mm)] sheets.Somefoam
factories will have 3 inch [76 mm] available. Foamshould have a density of 1.8 - 2.2 Ib. [27 kg/ m®] per
cubic foot density. Otherfoam that works well is 2 Ib. per cubic foot [30 kg/m?] urethane.This foam is
not affected by gasoline or polyester resin. Somebuilders have usedwhite beadfoam in 1 -2 Ib [27
kg/m®] density, but this foam is weak, cracks easily and absorbswater. Choosefoam with aflat surface
and smooth edgesto make gluing and laminating easier. Lay up the pieces so the bultt joints do not occur
in the sameplace on different layers on the length and width. Glue about 18-24” [530 mm] of 40 grit sand
paperto aflat board 3" [70 mm)] wide to sandfoam edgesflat for gluing. Use only epoxy glue on
Styrofoam. Fit piecesto make the hull about aninch [25 mm] larger than shown on the plans.

Procedures:

1) Cut 1/8” [3 mm] plywood sheetasshownin drawing 1, 2 and 3, 23, 28 and29. Cut 42" (6mm)
plywood parts shownin drawing 23 & 24.

2) Cut the foam as shown in drawing 9, 10, 11, 14, 34 and 35.

3) Find a flat surfaceandjoin parts 1, 2 & 3 with light fibreglass cloth strips. Use a plastic sheet
under joints to keep the resin off the flat surface.

4) Epoxy glue foam parts 9, 10, 34 & 35to 1/8” (3mm) plywood parts1, 2, & 3. Good bonding is
necessaryfor adequatestrength — epoxy all surfacesto be joined. Use 20 -50 Ib [23 kg] sand/dirt
bagsor buckets of water to hold assemblydown flat while glue sets.

5) Oncethe epoxy hasset, place 11(both sides) and 14 (front) on the foam side and glue down with
epoxy adding uniform pressure(seeFigure 2).

6) Next, place 23 x 2 (front and back), 24 x 2 on the sidesand apply pressureto bond with epoxy.
Masking tape can be usedto keep the skirt attachmentstrips from falling.

7) At the sametime 28 and 29 should be placed and glued to the hull, again applying pressurefor
good bonding.

8) After the glue hasset measure11 inches [279 mm] from the outside edgewith al- square
(framing square)to find where the outside edgeof 30, 31 and 32 (skirt attachmentstrips) are to
be glued.

9) Finally screwthe Landing Skids 53 to the hull on 31, positioned 18” (457mm) and96” (2438mm)
from the aft end of the hull.



(Fig. 2)

Body Subassembly

For this craft the body has beendesigned to be detachable for easytransportation.
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Procedures:

Cut 1/8” [3 mm] plywood asshownin drawings4, 5, 22 & 27.

Cut V2 (6mm) plywood part asshownin drawing 65.

Make wood parts asshown in drawing 6, 15, 17, 20, 21 & 25.

Make aluminum part shownin drawing 60.

Glue andnail two 15s to 65 leaving 1.5” [38 mm] spacefrom the edgeand following the shapeof
65 (Base).

Place 6 (Engine Post) in the squarenotch on 65 (Body Base).

Align 4’ (Cockpit Side) with 6 andglue & nail themto 15's (Stringer Bottom) which are already
in place on 65.

Glue andnail two 20s to 4sleaving a 1/8” [3 mm)] spacefrom the top andfollowing the shapeof
5 to fit top correctly.

Place 60 andglue with epoxy applying pressurewith clamps. Let it setover night.

10) Place 17, glue and nail together to reinforce the structure of the body.
11) Glue andnail 5 (Cockpit Top) and27 (Front Infill) to closebody.
12) Glue and nail 25 x 2 to the inner walls of the body and place 22.

1)
2)

ENGINE MOUNT

Place the body subassemblyon the hull and secureit with bolts through the craft and washersand
nuts on the bottom side.

Cut 1/4” [6 mm] plywood part asshownin drawing 16. Cut andlaminate 5/8” [16 mm)] thick
plywood part asshownin drawing 33.

Place 33 (Engine Mount) on 6 (Engine Post) and securewith 7 & 8 (Bracket Right & Bracket
Left).



4) Glue andscrew through the 5/8” [16 mm] engine baseinto the cockpit stringers with 1 1/8” [29
mm] drywall screws. The engine mount gets most of its strength from the 1/8” [3 mm] plywood
cockpit side covering. Use good workmanship for strong fits to obtain maximum bonding contact
area.

5) Next place the fins to the engine mount for additional strength (SeeFig. 3). Use the previously
cut wedges 21 between the engine baseand the fins to obtain an appropriate angle and support
against the base(seefigure 5). Glue eachblock to the inside lower edgeof eachfin. Place alayer
of thin plastic or polyethylene on the deck. Position the fin and apply about 5 layers of fiberglass
and epoxy to the lower edgeof the fin. When dry trim to a neatshapeanddrill two 74" [6 mm]
diameter holes through the fiberglass and the hull. Removethe fins and enlarge the hoesto 17 [25
mm] diameter in the hull. Bond two wooden dowel pins in the holes flush to the top of the deck
by using epoxy. Glassthe flush surfaceson the top and bottom. Reinstall the fins and using the
holesin the fin fiberglass drill two 2" [6 mm)] diameterholes through the dowel pins. Fit
appropriate bolts using large fender washersat least 1 /4" [31 mm)] diameter and lock nuts. Apply
5 layers of fiberglass on the edgesconnecting the fins with the engine bas(SeeFig. 3). Also
createaslit in the thrust duct so that the fins run through the duct (seefigure 4). Apply 5 layers of
6 0z [0.2 kg/m?] fiberglass for a strong joint.

| -

(Fig. 3) (Fig. 4) " (Fig. 5)
THRUST DUCT

Good workmanship on the duct will pay off not only in appearancebutalso in increasedperformance.
The shapeof the inlet lip and the close clearance betweenthe prop tip and the duct wall are most
important in achieving the bestperformance.
Procedures:
1) Startby making the 1/8” [3 mm] plywood duct inside wall. Cut 3 ply piecesacrossthe grain (for
easierbending) 13” x 18 %" [330 x 476 mm] (seefigure 6).
2) Put the piecestogether, on a smooth surface, by using 2 layers of fiberglass on eachside of each
joint to getapiece 13" x 114 %" [330 x 2915 mm].
3) Now cut 2 discs36 74" [914 mm] in diameterfrom V2" or %4” [13 or 19 mm] plywood (seefigure
6). (a nail in the center and a wire asa compassis preferred radius scribe) The discs are held
about3 %" inches [89 mm)] apart by screwing 6 small piecesof wood 2” x 4” [51 x 102 mm]
betweenthem. Use a squareto be sure the disks are lined up with eachother and drill a1” [25
mm)] diameter hole thru the center of eachdisk
4) Now sanda taperon leading edgeof the 114 %4” [330 x 2915 mm)] plywood. This will be the start
of theinlet lip radius.
5) Wrap the 1/8” [3 mm] plywood aroundthe disks so the taperis to the inside. Pull the plywood
down tight againstthe disks by using a nylon rope or ratcheting tie down strap.
6) Nail the endsof the 1/8” [3 mm] plywood to the disks with small %4” [19 mm] nails.
7) Mount this assemblyto a benchor table by inserting a piece of %2” [19 mm] steel conduit, 48”
[1219 mm] long, thru the center of the disks so the assemblycan be easily rotated (seefigure 6).



(Fig. 6)

8) Make the Styrofoam part of the duct by cutting the inner & outer radius shown on drawing 39
(SeeFig 7). When making the radius, mark a line at eachendfor cutting off excessfoam. The
second piece may be traced from the first.

10) Glue the 2 piecesof foam together and trim to the lengths shown on drawing 39.

(Fig. 7)

11) Fiberglass one side of the foam exceptthe last /2’ [13 mm] nearestthe 131” [3327 mm] length.
This will makeit easyto sandthe small outside radius later. Use 2 layers of 2 oz/yd [0.1 kg/m?]
cloth or 1 layer of 4 - 6 oz/yd [0.2 kg/m?] fiberglass cloth. The 4 - 6 0z [0.2 — 0.3 kg/m?] cloth is
easierto work with andit's easierto avoid bubbles and wrinkles. You may usea round metal resin

roller to remove air bubbles andto pressthe glassin place. Vacuum bagging may be usedhere to
give a smoothfinish with minimum weight of resin.



12) Shapethe foam by cutting the taperon the 13” [330 mm] of the trailing edge,asshownin the
thrust duct cross section 39. This cut can be madewith a band saw, a hand saw or a hot wire
cutter. After cutting, sandto shapeshown and sandthe inlet lip radius. Now make saw cuts into
the foam to a depth of 74" to 2" [6 to 13 mm)] abovethe fiberglassed surface (or 172" to 1 %" [38
to 44 mm] deep).

13) Make the cuts every inch [25 mm] along the full length of the foam andevery V2" [13 mm] for the
last 4” [102 mm] at eachend (seefigure 8). Thesecuts will permit the foam to bend easily around
the disks with the 1/8” [3 mm] plywood ring. Bend sofiberglass is to the outside. Bend without
gluing first to checkfit.

(Fig. 8)

14) Now roll epoxy on the foam and the plywood disc. Then rap the foam around the disc and tighten
with 2 or more nylon strapsor 2 or more ratcheting tie down straps (seefigure 10). Be sure the
trailing edgeof the foam and plywood line up. The endsof the foam should be about 17 [25 mm]
short of coming together. This will be the bottom of the duct andwill befilled with foam sealant
when the duct is mountedto the hull. Next finish sandingthe inlet radius andfiberglass with
small pieces (9" x 9" [229 x 229 mm]) of fiberglass, overlapping eachpiece. Somecar or auto
body filler may be usedover the fiberglass to make a smooth surface. The outside surface of the
duct mustbe painted a light color to protect the epoxy from the harmful effects of sunlight. Very
dark colors may absorb so much heatfrom the sunto melt foam on sunny days.

(Fig. 9)

For 36 %2” [921 mm] inside diameter ducts:
L2=132"[3353mm] L1=1145/8" [2911 mm]



1)
3)
4)

6)

7)

R2= 130" [3308 mm] R1= 112 4’ [2851 mm]

(Fig. 10)

AIR BOX

The air box hasalso beendesigned to be detachable for transportation.

Procedures:

Cut 1/8” [3.175 mm] sheetof plywood asshownin drawing 63, 36, 26, 38, and 37.

Using small blocks of wood, nail and glue two 38'’s (Airbox Side)to 36 (Airbox Back).

Drill 1/32” (0.8mm) holesevery 6” (152mm) along the upper & lower edgesof 36 & 38, theinner
edgesof 63 (Duct Base)and back edgeof 37 (Airbox Top).

Tie part 63 to the assemblyof 36 & 38’s with wire. Fibreglassthe joints.

Center & squarethe air box in position on the deck and mark its position.

Cut the bottom of the thrust duct soit sits flat on the hull with the 1/8” (3mm) plywood inner
surface about 1” (25mm) above the deck (seefigure 12 & 13). Now cut a section out of the duct
on the trailing edgeto a width of 9” (228mm) and a height of 9” (228mm) abovethe deck (see
figure 11).

P%sition t)he thrust duct on the air box and fiberglass in place. Wire 26’s (Airbox Infill) to 63 and
fiberglass to thrust duct.

(Fig. 11)



8) Wire 37 (Airbox Top) to 36 and fiberglass all joints to form the air splitter which divides the lift and
thrust air (see figure 12 & 13).

9) Fibreglass the upper & lower rudder mounts in place as shown. These may be drilled %" (19mm)
after installing to align upper & lower holes. Paint all wood surfaces with good quality
polyurethane, epoxy or other exterior paint.

(g- 12) (Fig. 13)
ENGINE MOUNTING INSTRUCTIONS

The engineis bolted to the 9" x 9” x 5/8” [229 x 229 x 16 mm] engine base
Procedures:

1) Placebody subassemblyonthe hull andattachfirmly with 3” [76 mm] #8-32 [M4 x 0.07] bolts,
plywood washers,fender washers,and lock nuts or equivalent metric bolts.

2) Placethe air box subassemblyandattachfirmly with 3” [76 mm] #8-32 [M4 x 0.07] bolts,
plywood washers,fender washers,and lock nuts or equivalent metric bolts.

3) Align the engine shaft with the 1” [25.4 mm] hole in the duct forming discs. Washersor pieces of
aluminum sheetfor shims may be usedto obtain appropriate height.

4) Use atransfer punch or a pencil to transfer the bolt pattern from the engine baseto 33. For
accuracy,pre-drill bolt holeswith a 1/8” [3 mm)] twist drill.

5) Dirill clearanceholes(111/32” [9 mm] through 33.

6) Bolt engineusing 5/16” [8.93 mm] bolts, washers,and nuts or equivalent metric bolt. The length
of the bolts will vary depending on the engine used. Large washersshould be used on the bottom
to distribute the load andto prevent the bolts from sinking into the wood (SeeFigure 13a).

7) Removethe wooden discs from the thrust duct.

8) Install the 4.5” [114.3 mm)] aluminum hub to the engineshaft. Refer to the Propeller Hub
Mounting Instructions section on page 18 of this manual. Allow approximately 17 [25.4 mm] of
shaft extension to protrude into the wooden propeller.




(Fig 13a)

PROPELLERS

Choosing the correct propeller for a Hovercraft is important. A wrong choice canresult in very poor
performance. To get best performance from a given engine the propeller must let the engine tum fast
enoughto develop maximum horsepower, but not so high that it will exceedthe maximum engine rpm
when at full speed.Note the maximum propeller rpm at full throttle will increaseascraft forward speed
increases, usually about 100 rpm per 20 mph [32.2 km/h] speedincreases5 rpm per mile per hour [8
km/h].

Choosing the correct propeller pitch is just asimportant asthe correct engine rpm, so asto develop
maximum thrust. A large propeller will always develop more thrust than a smaller diameter propeller. For
example,a 2 foot [610 mm)] diameter propeller will develop about45 pounds[20.25 kg] of thrust at 10
horsepower[7.5 kw] while a4 foot [1219 mm] diameter propeller will develop about 75 pounds[33.75
kg] of thrust. The number of bladesor the width of the bladesmakeslittle or no difference in thrust for
practical purposes. Therefore usethe largest 2 blade propeller you possibly canto get best performance;
but very large propellers needlarge and heavy guards, mounts, ducts, and very high reduction drive ratios
for proper engine rpm. Larger propellers also causemore nosedown pitching on a Hovercraft, sothere
must be a compromise on propeller size. Your propeller size is limited by the duct design and engine
transmission. On the mower type enginesa belt drive systemis usually not worth the extra effort and
weight becausepropellers can be madeto match the engine speed close enough.

Instructions for finishing the pre-shaped Propeller

Required Materials The Finishing Process

Sandpaper There arefive main stepsto finishing a
Electric/Pneumatic Power Sander propeller or fan. They are:

Wood Filler/Bondo/Epoxy Filler (if applicable) 1. Surfacepreparation/sanding

Epoxy Resin 2. Drilling the centerbore hole

3- 60z.[0.2 kg/m?] FiberglassCloth 3. Drilling the propeller bolt holes
Home-madepropeller/fan balancer 4. Fiberglassing & balancing

Drill PressCenter Punch Prop/fan hub w/ bushing 5. Finish sanding/check balance

Knife



Step 1- Surface preparation/sanding

After shapingthe propeller, if any dentsor gougesexist, fill themwith wood putty, automotive body filler,
or epoxy filler. Sandblades smooth. The leading edge should be sandedround, and the trailing edgeshould
be sandedto a sharppoint (seefigure 14).

Darection of Rotation

eimemtee (LY |\ |\ \

Blade cross-section. Note- the smooth radius on the leading edgeand the sharper point on the trailing edge.

Trailing Edgs

(Fig. 14)

Step 2 - Drilling the center bore hole

Startwith anl/8” [3 mm] or 5/32” [4 mm] pilot hole drilled in the center.Useadrill pressanddrill ahole
that is the samesize asthe bolt that will allow abolt to fit the engine shaft.

Step 3 - Drilling the propeller bolt holes

Before drilling the bolt mounting holes, it is important to make surethat the holes will be centeredwith the
center bore hole. Tighten the bushing and prop hub onto the correct diameter shaft and then slide the
propeller onto the sameshaft (seefigure 15). Mark the correct location of the mounting holes using a
transfer punch. Once all holes have beenlocated and marked proceedto drill the bolt holes using a drill
pressanda 3/8" [10 mm] twist drill.
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(Fig. 15)

Step 4 — Fiberglassing & balancing

Balance the prop during the surfacefinishing process.This will enablegetting close to being balancedwhile
still be able to add extra material. Oncedry, frim off the excess,andfinish sand.Then checkfor balance.

Thefirst stepis to make agood prop balancer (seefigure 16). This balancer canbe homemade
inexpensively. It is essentially two pieces of angle iron with one edgeon eachsharpenedto a razor edge.
These pieces of angle iron are spacedabout 5 inches [127 mm)] apart and should be mounted to a pair of



sawhorses. Run a shaft through the center bore hole of the prop and rest the axle on the edges. The heavier
blade should rotate down dueto gravitational attraction.

Angle iron screwed to saw horse.
Top is sharpened to a razor edge.

Make sure each angle piece is
level.

Balancing shaft is inserted
through prop and rests on
—_— 4»/ sharpened angle iron rails
. - ’ set atop of 2 saw horses
(Fig. 16) P

The propeller should be balancedstatically. If you have accessto adynamic balancing machine andan
experienced personget the propeller dynamically balanced. For approximate balance, position the propeller
bladeshorizontally. Releaseandobservewhich blade falls. Add extra fiberglass to the lighter side to balance
the weight until the propeller remainsin a horizontal position after releasing. This statically balancesthe

prop, but doesnot account for dynamic balancing.
Add fibergles in £his are o
halance vorlseally

4

L
Top hall - lagivier
—————————— ik e s e — — —— —
Botiom half - hexvier
i

Insert through prop and reston angle iron knife edge so the prop is between the two sawhorses.

(Fig. 17)

Recommendedamount of fiberglass

When fiberglassing the propeller, cover the entire blade surface with two layers of a 3-6 0z [0.2 kg/m?]
fiberglass cloth. Then add additional 2 or 3 layers to the leading edgeto help prevent tip erosion. Do not
fiberglass in the areaof the bolt. Coat theseareaswith epoxy to sealthe wood from moisture.

Step 5 - Finish sanding

After curing, trim all excessfiberglassnot covering the surfaceof your prop with a razor knife. Using a
power sander, (or 220 grit sand paper), sandthe prop smooth. Recheckfor balance after finish sandingis
complete. Prop can be unpainted for a natural look or painted any color.

Waming - breathing fiberglass dustmight be hazardous to your health. Take
precautions to avoid breathing fiberglass dustand getting fiberglass duston your
skin. Somepeoplewill developitchy skin and someare affected by a reaction to
epoxyglue. Wear glovesand a carbon filter maskif you are allergic to epoxy.



Propeller Maintenance

A prop canlast along time when maintained properly. It is natural for hovercraft propellers to becomeworn
over time becausethey are constantly operating in water spray and dust. Dents and gashesupto I/8 the
width of the blade canbefilled with epoxy filler or carbody filler andfiber glassedto restorethe prop to
safe operating condition. When a hovercraft is not being used, rotate the propeller horizontally with the
ground. This prevents moisture in the wood from running to one side causingit to be out of balance. Check
that prop bolts are properly torqued before operation. 3/8” [10 mm] diameter bolts or metric equivalenton a
prop hub 46 hub torqued to 16-18 foot-pounds [22 Nm)]. Do not torque bolts to where the wood is
compressed.Propeller backing plates madeof aluminum should be usedto prevent this problem.

RUDDERS& TRIMING

The purposeof ruddersis for steering the hovercraft and for maintaining directional stability; in other
words to keepthe craft pointing into the wind when the ruddersare straight. Directional stability is
important especially at high speeds.Insufficient rudder areaor if one or more rudders should fall off at
speedthe craft could turn sideways or backwardswith a possibility of overturning. Also during a high
speedplow-in, having alot of rudder areais important so asto maintain somecontrol. Ruddersshould
turn at least 60 degreesin eachdirection for good low speedsteering. All rudders should have a
symmetrical airfoil shape.That is a small leading edgeradius tapering up to a maximum thickness of 1/3
of the cord. The pivot point on arudder should be 20 to 22% of the cord measuredfrom the leading edge.
If the pivot is too far forward the rudderwill bedifficult to turn especiallyto large angles.If the pivot
point is further aft the rudderwill be difficult to hold straight especially at high speedsandpossibly
dangerous.

CONTROLS

Rudders

1) Shapetwo 15" x 24" x 1" [38 x 610 x 51 mm] foam piecesinto anairfoil shapeasshownin the
full size rudder cross section drawing 43. Rudder can be shapedby using a hotwire, belt sander,
or foam hand plane.

2) Sandrudder airfoil shapesmooth. The leading edge should have a nice round radius, and the
trailing edgeshould taper to a rounded point. (seefigure 18).

3) Fiberglassthe rudder surface with onelayer of 3.25 0z[0.1 kg/ m?] fiberglass. Lay wax paperon
awork area.This will allow fiberglassing on oneside thenflip it over andfiberglass the other
side. Once the epoxy glue has dried, peel the wax paper off.

4) Wrap asingle piece of fiberglass aroundthe entire rudder to eliminate joints in the fiberglass
which have to be sandedsmooth. The top and bottom edge of the rudder need not be fiberglassed.
Simply coat the foam with epoxy resin to seal out moisture.

5) Using apiece of %" [19 mm)] conduit, drill a 3" [76 mm] deephole on eachend of the rudder.

6) Shapethe pieces of wood to make the rudder ams as shown in drawing 41.

7) Sandasmall radius on the square comers of the bottom side of the rudder amms. This makes
wrapping glass over the wood surface easier. When fiberglassing rudder arms to the rudder foam
fiberglass over square comers.

8) Useepoxy resin to glue the rudder armsto the bottom of the rudders making sureto line up the
holes drilled in the foam andthe rudder arms. Apply epoxy glue to both surfacesbeing glued.
Fiberglass the rudder arms to the rudder foam using (2) layers of 3.25 0z[0.1 kg/ m?] fiberglass
cloth. Fiberglass should cover at least 1" [25 mm] of the bottom foam on one side of the rudder.



Wrap glass around the wooden rudder arm, and overlap at least another 1” [25 mm] of the foam
on the other side.
Use epoxy resin to glue the %2” x 5" [19 x 127 mm] dowel rods in the top andbottom holes of the
rudders to create the rudder pivots. Apply glue to both surfacesbeing glued together. This may
require a small bit of epoxy being poured down the holesin the foam to ensure enoughis usedto
saturate the dowel. Using a squareensurethat the dowel rods are aligned to the rudder. A crooked
pivot point will not allow smoothrudder operation. Fiberglassthe upperand lower wooden pivots
to the foam Ruddersshould look like examplesin Figure 18.
o - -

(Fig. 18)

Finished rudders ready for painting.

Controls

1)
2)

Make the wooden parts as shown in drawing 18 and 19.

Use epoxy to glue upper- rudder supports, 12" [305 mm] apart, to the inside of the duct at the top.
The hole is perpendicular to the deck of the hull. Add shims when gluing. Use (2) small wood
screws per piece, which are usedto hold the support to the duct while the epoxy glue dries.
Remove the screws after the epoxy has hardened.

Fiberglass supports to the inside of the thrust duct using (2) layers of 3.25 0z [0.1 kg/ m?]
fiberglass cloth. Note: a crooked hole will not allow the ruddersto pivot smoothly.

Using epoxy, glue the lower rudder supports to the top of the air box using sametechnique as
explained above.

The lower rudder supports should line up with the upper rudder supports so that rudders are
perpendicular to the hull deck.

Fiberglass the lower rudder supportsto the air box top.

Make the rudder connecting bar asshown in drawing 40

Make sure the rudders are exactly parallel. Then connect part 40 to the underside of the rudder
ends,usinga ¥4™-20 x 172" [M6 x 1 x 38 mm] carriage or hex bolt or metric equivalents. Drill a
V4" [6 mm] hole in the bottom of the rudder

The Steering Stick

I. Construct the steering stick asshown in the steering sub-assemblydrawing 56. The steering stick
connectsto 57 with a hinge (See Figure 19). It is recommendedthat the hinge be fastenedto a piece of 5/8
[16 mm] thick woodenblock that is first glued andfiberglassedto cockpit floor. This will ensurescrews
for the hinge do not penetratethe hull.



(Fig. 19) The steering stick should be mounted to 57

Connecting the Steering Stick to the rudders

The rudders and steering stick are connectedwith 1/16" [1.6 mm] stainless steel aircraft cable that is
routed through four deck mounted pulleys asper drawing 98. Locations for the steering block and
steering pulleys are shown in drawing 70.

1)
2)
3)
4)

5)

Drill a’4” [6.35 m] hole through the cockpit sidewalls to allow cable passage.

Manufacture steeringjoy stick to drawing 13.

Loop the cable and slide down the steering stick and under the washers. Do not tighten the nut
until final adjustmentof the rudders.

Criss-cross steering cables at the back sothe right side cable attachesto the left side of the rudder
connecting bar and the left side cable attachesto the right side of the rudder connecting bar.

Use 4” [6.35 mm] copper tubing or 1/16” [1.6 mm] cable crimps (also called nicropress sleeve)
to fasten steering cable to the rudder connecting bar.

Installing the Throttle

1)
2)

Place the steering as per drawing 70.
The throttle handle canbe madeusing a piece of 34" x 6" x 1/16” [83 x 152 x 1.6 mm]
aluminum or equivalent. A bicycle break lever may be substituted asa throttle lever.

The throttle cable

1)

3)
4)

Attach one end of the throttle cable to the throttle lever. Attachment may vary dependingon the
type of throttle lever used.If abicycle break lever is usedthe proper connectors can be purchased
at abicycle shop. Connectlevel by drilling ahole in the lever and looping the inner cable through
the hole andsecuringwith %2” [6 mm] coppertubing or 1/16” [1.6 mm] cable crimps.

Use a hoseclamp to hold the throttle casing againstthe steering stick (joystick) to prevent cable
slippage. Note: Over tightened clamp may makethe throttle difficult to operate.

Attach the other endof the throttle cable directly to the throttle lever on the engine carburetor.
The engine governor must be removed. The propeller is now the engine governor. A bracket may
needto be fabricated to hold the throttle cable in position depending on the engine used.
Connecta small spring to the throttle valve on the carburetor to return the throttle to close when
the throttle is released.



GUARDS

A propeller guard is the mostimportant safety item on the craft. Make the guard by following drawing 44.
Next pre-drill 1/8 inch [3 mm] holes in the centersof the % inch [ 19 mm)] piecesof wood that are evenly
spacedaround the outside of the thrust duct. Insert eye screwsinto theseholes. Center the guard on the
duct and use safety wire through the eye screwsto attach the guard.

HOVERCRAFT SKIRTS

The skirt is the mostimportant part of the hovercraft. A well constructedskirt will produceawell
functioning craft. There have beenmany different types of skirts usedon hovercraft. Of all these,the bag
skirt has many advantages.Bag skirts give avery stable ride especially at high speedsandin rough
weather. Bag skirts are madefrom either a neopreneor vinyl coated nylon with aweight between 12 to 21
oz. per squareyard [0.4-0.7kg/m?]. The most commonly usedmaterial is the Vinyl coatednylon with a
weight of 18 oz. per squareyard [0.6kg/m?]. This material is very wear resistant and remains flexible at
low temperatures. It can be glued and repaired easily. Skirt material and glue can be purchasedfrom atent
and awning supplier.

The skirt is madefrom 30 inch [762 mm] wide material. Find material 60 inches [1524 mm] wide and cut
in half. Measureall inner and outer skirt attach strips on the craft and cut the skirt material 1 inch longer
on eachto allow material for gluing and sewing. Make the skirt to fit the actual size of the craft.
Therefore the hull must be completed before attempting to make the skirt.

The length of the front skirt is 2” [51 mm] longer than the front attachmentstrip’s actual size. This
provides for the front skirt to lap over the side skirts by one inch [25 mm] on eachside. Also, the sameis
true for the sidesexcept, they will only be 1 inch [25 mm] longer than the side attachmentstrip’s actual
size to lap over the rearskirt by 1 inch [25 mm]. The rear skirt will be the samelength asthe attachment
strip’s actual size.

Make a template of the S shapecorner found in drawing 64. Use a piece of Flat cardboard or a scrap piece
of plywood. Check the material to seeif one side hasmore coating than the other and put that side to the
outside. Cut one end of eachof the pieces.Again check that the side of the material with a thicker coating
is going to the outside of the craft.

The bestglue for skirt work is HH-66 Vinyl glue or instant glue. Contactcement,exceptlatex types, will
work if you follow label instructions. Other types of glue including urethanebond and epoxy will work
but require ovemight clamping. For Neoprene skirt material use Harod 628 Neopreneadhesive.

Skirt Joints

Glue 17 [25 mm] of material at eachcorner joint so glued sectionswill cometogetherasshownin figure
20. To make a wear resistant joint overlap one inch of material and bond with adhesive. For Neoprene use
Harrad 628. Place the edgeof the bendedmaterial away from the normal direction of travel. Mark the
material with the 1inch (25 mm) lap width to assistassemblyalignment. Overlaps shouldface the rear
of the craft. Make a complete corner from paperfor practice andto insure proper fit before cutting
expensive skirt material. Many material bonding adhesivesare of the contacttype. After coating the area
to be bondedallow 5-10 minutes for evaporative drying. When bond surfaceis tacky to the touch press
seamtogether and squeeze. Use a hammer headto rub along the seamand force into full contact. Once
contact is madethe joint cannot be moved or remadewithout beginning the processall over. Avoid




wrinkles at all cost becausethey increase skirt resistance and encourage excessive wear. Each seamcan
be sewn using a commercial machine such asusedby an upholsterer.

All thread should be coated with alight coat of urethaneglue on the inside and outside to prevent wearing
and unraveling. Note that urethaneglue expandswhen drying andif it is too thick it will peeloff. Other
glues can also be usedfor coating but urethane is best. It can be found at many hardware and department
stores. If excesswear is found at someareaof the skirt, urethane glue can be spreadover that area.

For extended operation over concrete, asphalt, gravel or ice a wear strip can be stitched to the bottom of
the skirt at the contactline (seefigure 21). The contactline is 1 inch [25 mm] in (toward craft center)
from the centerof the skirt material (16” [406 mm] from outside on 30” [762 mm)] wide skirt. Make the
wear strip from a 174" [38 mm)] strip with a narrow strip of glue down the centerto hold while stitching.
Run onerow of heavy nylon stitching down the centerof the 172" [38 mm] strip. Thenfold the outside
flap toward the centerof the craft and stitch it down asshown so this flap is about 1/4 inch [6.35mm]
shorter than the lower piece. Again coat all thread with athin coat of urethaneglue.
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(Fig. 20) (Fig. 21) [25.4]

Installing the Skirt

Place the craft on alow benchand screw the 4 corners inside first. Then adjust the skirt to the best
position for leastwrinkling and evenhanging. By adjusting the skirt, try to get the contactline to bein the
sameheight plane. What happensto the rest of the skirt is not important. Justthe contactline is important
in achieving good performance. Use 1/2 x #6 [M3.5 x .0613 x 13 mm)] round Phillips headsheetmetal
screwsevery 4” to 6” [102 to 152 mm] for skirt attachment.

It is bestto check skirt adjustmentwith the craft hovering on hard level ground. Inspect for wrinkles and
high or low areas,especially atthe corners.Adjust by taking in or letting out material at the skirt attach
strip or by moving the tack line either way. In extreme casesyou may haveto redo a corner to take up
more material. But the extra 5to 15 mph [3.1 to 9.3 km/h] in speedis worth the effort.

The aft part of the skirt gets most wear and tear. Take care when attaching the skirt especially acrossthe
aft inside attach strip. The skirt attachment should be checked after high speedoperation on rough water.
Rough water imposes high pulling forces on the skirt and on attachmentstrips. Loose attach strips or
screwscanresult in large tearsin the skirt by permitting the skirt to scoopwater. Properly placed skirt
attachmentstrips, good driving techniquesand a properly balancedcraft will minimize skirt repair.

Oneway to attacha skirt correctly the first time is to mark perpendicular chalk lines on the skirt every
three feet (meter) on eachside. Then mark the corresponding lines on the hull perpendicular to the outer
skirt attach strip, or tangentline at that point, marking the outer andinner skirt attach strip. Attach the
inside skirt at these points and adjust the excessmaterial evenly between thesepoints. It is easiestto do
this with the bottom of the craft upside down.

The skirt should be checked and repaired before eachouting. One loose screw can causeothers to come
loose until the skirt no longer functions properly. A small tear quickly getslarge enoughto impair
performance.



When a hovercraft is shutoff on water the bagskirt will slowly fill becausetheskirt tendsto sink. A good
skirt drainage systemis necessaryto drain the skirt when the craft begins to take off. Two slits 3" to 4”
[76 x 102 mm] long starting behind and above the contactline, cutin the rear of the rear bag. When the
skirt is full of water usejust enough power for a stable hover. Move forward at aslow paceuntil the skirt
completely drains. Use of more power can causeexcessive spray and propeller blade erosion aswell as
more noise and possible skirt damage.Whenon land, with the engineis off, lift the front of the craft to
drain the skirt.

If the front skirt wantsto tuck back easily when the craft is at cruising speed,checkfor loss of skirt air at
the tack strips. Sometimes you may have to usefiberglass to seal and help hold thesetack strips to the
hull. Checkfor holes or tearsin the skirt. The bag air feed openingis about 3” to 4” [76 x 102 mm] to
insure enoughair is fed to the skirt. Note: Prop tip clearanceshould always be assmall aspossible (slight
rubbing contact is acceptable.)

SKIRT REPAIR

Most damageto skirts occursin the rear panel. This damagecan be avoided by trimming the craft
correctly, driving carefully, avoiding snagsand sharpobjects andavoid sliding backwardswhen departing
from a parked position on ahill. Try to preventthe skirt from sliding under the skids when landing
or departing.

The vinyl coatednylon glues better than other skirt materials and when correctly applied, the cormners can
be glued without sewing (ditto with Neoprene and Harrad adhesive.) Patchescan also be glued without
sewing. Tears canbe repaired with inside outside patchesor by whip stitching the tearwith 1.8 inch [46
mm] stitch spacing. For increasedwear resistance, coat the exposedthread with vinyl or urethane glue.
The inside outside patch is done by putting the patchon the inside in the forward direction and on the
outside in the aft direction. Seamscanalso be riveted using Aluminum Solid or pop rivets with aluminum
back up washersinside and out. Seamsmust be riveted before skirt is attached.

MOUNT THE PROPELLER

Attaching hub 46 to shaft:

1) Do not useoil when assemblingpropeller mounting hub. Oil will increaseoutward pressureon hub
up to ten times the allowance resulting in a cracked hub.

2) Slide bushing onto shaft with keyway in place. The key should not extend beyond either end of the
assembly.

3) If the bushing hasaraisedkeyway the hub will not fit onto the bushing. This keyway will needto
be ground off. Do not machine a keyway into the hub.

4) Inset2-5/16" (4.5 & 5.5) hub mounting bolts. Make finger tight while pushing the hub andbushing
together.

5) Tighten the bolts evenly using a torque wrench. Alternate from bolt to bolt every half turn while
tightening up to the max torque. Seefollowing torque recommendations.

6) Usethe specified torques and do not tighten the bushing until it touchesthe hub.




Specified Torque:

= 5/16” [127 mm] - 6 ft/lbs (72 in/lbs) [8.3 N/m]
= 3/8” [10 mm]- 8ft/bs. (96 in/Ibs) [11 N/m]

Attaching propeller to hub:

1. Slide propeller onto shaft. Shaft should extend at lease1 [25 mm] inch into propeller or fan for
centering.

2. Tighten bolts with wrench, socketor torque wrench in a clockwise direction. Do not useoil as

lubrication.

Use7/16” [11 mm] washeron the 3/8"-16 [M10 x 1.5 mm] bolts.

Usethe following torque patterns:

1,324

Hw

Specified Torque:

= 3/8" (8 - 10ft/lbs [8.3 —13.8 N/m]) or until washerslightly deformsthe surfaceof the propeller
wood.

VACUUM BAGGING

This technique can be usedto obtain excellent bonding of foam plywood andfiberglass. It is an
interesting technique and teachersand studentsmight wish to utilize for the additional benefit of a
leaming exercise. The two most common types of vacuum bagging are surface and enclosed bag. The
surfaceis any flat level surfaceincluding a large table or aconcretefloor. Note that the hull will resemble
the surface it is vacuumedto. The bagging process begins when the Styrofoam pieces that make the hull
are ready to be glued together. Use 2 workers, one to mix the epoxy and the other to spreadthe epoxy
over the Styrofoam. The work areashould remain at 60-85 degreesF° (21° C) until the epoxy is cured.

Materials Needed:
4 blankets (large enoughto cover the craft 2 times)

1 | Roll (0.005in [0.13mm]) Polyethylene 10ft X 20ft (3048 X 6096 mm) thin plastic clear or natural
color

4 6 mm plastic sheetslarger than the hull on all sides (polyethylene or polypropylene.)
2 6 mm plastic sheetslarger and wider than the hull (polyethylene or polypropylene.)

20 Ft (6096 mm) of 1'4in (32 mm) diameter vacuum plastic hose— drill small holes every 4” [120 mm]
to 6” [152 mm].

1 Vacuum pump or shop vac
2 rolls of duct tapefor holding vacuum bag together

1 paint roller



2 3" [76 mm] disposablepaint roller covers
several screws or nails to hold Styrofoam while vaccum bagging

Optional: bathroom scale

Lay 6 mm plastic over the floor or benchtop. Lay the Styrofoam on top of the plastic. Mix epoxy for 2 - 3
minutes, and spreadonto all Styrofoam on all surfaces. Spreadthe epoxy on with a paint roller like a thick
coat of paint. Recoatif the epoxy soaksinto the Styrofoam. Use long screwsor nails to hold the
Styrofoam in place while the epoxy is curing. Lay the 2nd piece of 6 mm plastic over the hull. Cover the
entire hull with blanket. Lay the vacuum hoseonto the hull. Cover all of the exposedhosewith another
blanket. If the optional scaleis used, put the scale close to the center of the hull. The scale should read
between50-150Ib [23 — 68 kg] when the vacuumis turned on. This setup should put about| Ib. /sq. in.
[0.07 kicm?] or 144 Ibs. /sq. foot [703 kg/mz] on the hull. The larger 0.13mm piece of plastic sheetis now
drapedover the hull. Tape the plastic down around the perimeter, 6" [152 mm] away from the hull. This
will leave slack in the plastic until the vacuumis turned on. Attach the vacuumto the hosewith adapters
or duct tape. Turn the vacuumon. Within 30 seconds,the plastic should be pressedfirmly up againstthe
hull by outside air pressure.Check for leaks in the vacuumbag and sealwith tape. Pull on the plastic in a
few areas.It should bedifficult to move. If it isn't, there areleaksin the bag. The leaks needto be found
and taped. The vacuum should have someair moving over the motor. It may be necessaryto position a
fan next to the motor on the vacuum pump to cool the motor. Watch the setupfor at least 1 hour before
leaving. The vacuum should run for 4 - 12 hours until the sampleepoxy in the mixing cup is cured (see
figure 22).
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(Fig. 22)

The enclosed vacuum bagis the sameexcept that there is no level surface to vacuum to, so the bag goes
around the entire hull. The plastic can either be one large piece folded in half, or 2 pieces. The bagon the
top and bottom are tapedtogether at the seams.The first piece of plastic is the larger one. Lay the small
piece of plastic, then the hull. After the hull is glued, lay another small piece of plastic over the top. Place
6 mm plastic to prevent the blanket from sticking to the Epoxy. Next place the blanket, then the hoseand
then anotherblanket. Finally, cover the hull with the other 0.13 mm plastic. Fold the larger piece over the
hull. Tape the seamsand apply the vacuum. Check for leaks. Carefully remove the vacuum bag and save
for anotherjob.

DRIVING YOUR HOVERCRAFT




You will probably haveto teachyourself to drive your hovercraft. So proceedwith caution. Startby using
just enoughpower to lift off. Rock the craft from side to side; move your weight around and feel the
stability of the craft. Shutoff the power and notice how long it takesfor the craft to sit back down onits
skids. Since the skids are the bestbrakes for emergency stopping. Cushion delay time is the time in
secondsfrom shutting off throttle or killing the engineuntil the craft touchesdown onits skids or on the
water surface.

After afew testruns to get the engine and controls adjusted properly, the craft may be test flown. Before
starting the engine a complete check of all systemsshould be made. Check all fastenings on the engine,
mount, propeller and controls. Seethat they are tight. Removeall loose pieces of material from the
immediate area. Never run avehicle in an enclosed garage. The air flow may causeloose object to be
drawn into the fan and the exhaustgaseswill reach a dangerouslevel in a short time. The fuel system
should be checkedfor leaks. The throttle controls should be checkedfor free operation. For the first run,
the vehicle should betied or held in place. The engine run slowly at first, checking for any unusual
vibrations or noise. The RPM is slowly increasedto full power. If there are any unusual noisesor
vibrations the engine should be shut down immediately and the defect found and corrected. Be sure to
follow break-in procedureson new engine. After the first run, inspect all fasteningsfor looseness.If
fastenersdo comeloose, they should be safely wired or cotter keyed in place. A loose or missing bolt
could causethe propeller to be destroyed, and in some casesbending the crankshaft on the engine.
Personalinjury canresult from the fast moving parts. The engine mounting and the propeller guard or
covers should be checkedfor security and for signs of fatigue cracks before every outing and before
every engine start.

Thefirst free flight should be madeon water or a clean grassfield. There should be little or no wind. The
vehicle should be driven afew feet and then tumed around 180 degreesand driven back again. Be very
cautious about picking up speedespecially in windy conditions. Sometimesleaning will help in making a
turn. In any caseknow all the characteristics of the vehicle before operating in windy weather. If you get
in trouble don't be afraid to setthe vehicle down on its skids. Normal stops should be practiced by doing a
180-degreeturn and holding thrust power on until the vehicle stops. Then shut down the engine. You will
notice that steeringis only effective when thrust air is flowing rapidly over the rudders. More thrust
meansbetter steering.

Sometimesit is difficult to turn out of a headwind. By leaning in the direction of the desiredturn you will
causethe skirt to drag on the surface. This increaseddrag canhelp tum the vehicle. When the vehicle is
sliding sideways, it may be turned back to the forward traveling position by leaning back, causingdrag at
the rearand permitting the front to travel faster than the backwhich rotates the vehicle. It requires much
skill and practice to stop the rotation at the desired position. There are times you may have to use this
method of control evenon a vehicle equippedwith good rudders.

There is also a method of turning a vehicle in a zero turning radius on a smooth level surface. By leaning
forward andto the left side, the vehicle will rotate clockwise or turn right. Leaning forward andto the
right or backward andleft will causecounterclockwise rotation. This operation works better on water than
on land and better with a bag skirt and a rectangular shapedhovercraft. A hovercraft can even be backed
slowly by leaning back!

A hovercraft may also be spunin several 360 degreeturns while stopped or while operating at speed.

On water, this maneuvershould be tried in calm water and while traveling in the direction of the

wind. This will permit more turns before the vehicle loosesits planning speed.DO NOT exceed25

MPH [42 km/h] when trying thesemaneuvers.

There are afew maneuverswhich should be practiced to develop coordination. The first is driving in a
circle over land, first in calm weather,thenin windy weather. Secondis to drive a straight line on a
sloping surface, making 180 degreetumns at the end and driving back. The third maneuveris driving
between obstacleslike traffic cones.

TRAILERS



Many small hovercraft, up to about500 Ib [225 kg] and 6 Y2 ft [1981 mm] wide can be carried on car tops.
A good strong setof car top carriers (two setswill be stronger)will work well if you have people
available to lift the craft. A trailer makesloading and unloading much easier.

Boat trailers can be modified or atrailer canbe built from parts. The trailer will generally be very

light in weight (usually lessthan 500 Ib [225 kg]) asthe hovercraftit will carry will belighter thanan
equivalent sized boat.
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PARTS LIST FOR DISCOVER HOVER ONE

PART #| PRODUCT CODE| QTY DESCRIPTION MATERIAL USED ON USED ON #
1 17143 1 MAIN DECK P3 PLYWOOD 3 mm HULL ASSEMBLY 50
2 17144 1 MAIN DECK PANEL 1 PLYWOOD 3 mm HULL ASSEMBLY 50
3 17145 1 MAIN DECK PANEL 2 PLYWOOD 3 mm HULL ASSEMBLY 50
4 17146 2 COCKPIT SIDE PLYWOOD 3 mm BODY ASSEMBLY 51
5 17147 1 COCKPIT TOP PLYWOOD 3 mm BODY ASSEMBLY 51
6 17148 1 ENGINE POST WOOD ENGINE MOUNT SUB 49
7 17149 1 BRACKET RIGHT STEEL OR ALUMINUM ENGINE MOUNT SUB 49
8 17150 1 BRACKET LEFT STEEL OR ALUMINUM ENGINE MOUNT SUB 49
9 17151 1 HULL FOAM BLOCK 2(RH) FOAM 51mm HULL ASSEMBLY 50
10 17152 1 HULL FOAM BLOCK 3 (LF) FOAM 51mm HULL ASSEMBLY 50
11 17153 2 HULL FOAM BLOCK 6 FOAM 51mm HULL ASSEMBLY 50
12 17154 1 STIFFENER PLYWOOD 3 mm HULL ASSEMBLY 50
13 17155 1 STEERING STICK STEEL TUBE 1" CONTROL ASSEMBLY 56
14 17156 1 HULL FOAM BLOCK 5 FOAM 51mm HULL ASSEMBLY 50
15 17157 2 STRINGER BOTTOM WOOD BODY ASSEMBLY 51
16 17158 2 BRACING FIN WOOD BODY ASSEMBLY 49
17 17159 1 NOSE BLOCK WOOD BODY ASSEMBLY 51
18 17160 2 RUDDER BRIDGE UPPER WOOD DUCT ASSEMBLY 47
19 17161 2 RUDDER BRIDGE LOWER WOOD DUCT ASSEMBLY 47
20 17162 2 STRINGER TOP WOOD BODY ASSEMBLY 51
21 17163 4 WEDGE WEDGE ENGINE MOUNT SUB 49
22 17164 1 SEAT BACK PLYWOOD 3 mm BODY ASSEMBLY 51
23 17165 2 SKIRT ATTACHMENT STRIP F/R PLYWOOD 3 mm HULL ASSEMBLY 50
24 17166 2 SKIRT ATTACHMENT STRIP SIDE PLYWOOD 3 mm HULL ASSEMBLY 50
25 17167 2 SUPPORT WOOD BODY ASSEMBLY 51
26 17168 2 AIRBOX INFILL PLYWOOD 3 mm DUCT ASSEMBLY 48
27 17169 1 FRONT INFILL PLYWOOD 3 mm BODY ASSEMBLY 51
28 17170 1 SKID MOUNT FRONT PLYWOOD 3 mm HULL ASSEMBLY 50
29 17171 2 SKID MOUNT SIDE PLYWOOD 3 mm HULL ASSEMBLY 50
30 17172 1 SKIRT MOUNT FRONT WOOD HULL ASSEMBLY 50
31 17173 2 SKIRT MOUNT SIDES WOOD HULL ASSEMBLY 50
32 17174 1 SKIRT MOUNT REAR WOOD HULL ASSEMBLY 50
33 17175 1 ENGINE MOUNT PLYWOOD 16 mm ENGINE MOUNT SUB 49
34 17176 1 HULL FOAM BLOCK 1 FOAM 51mm HULL ASSEMBLY 50
35 17177 1 HULL FOAM BLOCK 4 FOAM 51mm HULL ASSEMBLY 50
36 17178 1 AIRBOX BACK PLYWOOD 3 mm DUCT ASSEMBLY 48
37 17179 1 AIRBOX TOP PLYWOOD 3 mm DUCT ASSEMBLY 48
38 17180 2 AIRBOX SIDE PLYWOOD 3 mm DUCT ASSEMBLY 48
39 17181 1 THRUST DUCT FOAM 51mm DUCT ASSEMBLY 48
40 17182 1 RUDDER TIE BAR ALUMINUM RUDDER ASSEMBLY 47
41 17183 2 RUDDER ARM WOOD RUDDER ASSEMBLY 47
42 17184 2 /A19mm SPACER ID 10mm LONG NYLON RUDDER ASSEMBLY 47
43 17185 2 RUDDER FOAM 51mm RUDDER ASSEMBLY 47
44 17186 1 SCREEN 40 X 40 X2 STEEL OR ALUMINUM DUCT ASSEMBLY 48
45 17187 1 PROPELLER 3 PINE LAMINATION DUCT ASSEMBLY 48
46 17188 1 PROP HUB STEEL OR ALUMINUM DUCT ASSEMBLY 48
47 17189 1 RUDDER SUB-ASSEMBLY CONTROL ASSEMBLY 61
48 17190 1 THRUST DUCT ASSEMBLY HOVERCRAFT 70, 100
49 17191 1 ENGINE MOUNT SUB-ASSEMBLY BODY ASSEMBLY 51
50 17192 1 HULL ASSEMBLY HOVERCRAFT 70,100
51 17193 1 BODY ASSEMBLY HOVERCRAFT 70,100
52 17194 4 PURCHASED HANDLE NYLON STRAP HULL ASSEMBLY 70,100
53 17195 4 LANDING SKID ALUMINUM HULL ASSEMBLY 50
54 17196 1 FRONT HANDLE ALUMINUM BODY ASSEMBLY 51
55 17197 1 HAND THROTTLE ALUMINUM STEERING SUB-ASSEMBLY 56
56 17198 1 STEERING SUB-ASSEMBLY CONTROL ASSEMBLY 61
57 17199 1 STEERING BLOCK 16mm PINE HOVERCRAFT 61
58 17200 1 STEERING CABLE STAINLESS AIRCRAFT CONTROL ASSEMBLY 61
59 17201 1 THROTTLE CABLE STAINLESS AIRCRAFT CONTROL ASSEMBLY 61
60 17202 1 FRONT ATTACHMENT ALUMINUM BODY ASSEMBLY 51
61 17203 1 CONTROL ASSEMBLY HOVERCRAFT 70,100
63 17205 1 DUCT BASE PLYWOOD 3 mm DUCT ASSEMBLY 48
64 17206 0 SKIRT CORNER CARDBOARD OR PLYWOOD SKIRT 66867
65 17207 1 BODY BASE PLYWOOD 3 mm BODY ASSEMBLY 51
66 17208 1 SKIRT FRONT NEOPRENE COATED NYLON HULL ASSEMBLY 50
67 17209 2 SKIRT SIDE NEOPRENE COATED NYLON HULL ASSEMBLY 50
68 1297 2 FERRULE ALUMINUM THROTTLE CABLE 59
69 17211 1 SKIRT REAR NEOPRENE COATED NYLON HULL ASSEMBLY 50
70 17212 1 | HOVERCRAFT ASSEMBLY EXPLODED 100




PARTS LIST FOR DISCOVER HOVER ONE

PART # [ PRODUCT CODE| QTY DESCRIPTION MATERIAL USED ON USED ON #|
71 17213 2 8mm x 63.5 or @5/16" x 2.5" UNF BOLT STANDARD ENGINE ASSEMBLY MOUNT 49
72 17214 2 8mm or @5/16" UNF NUT STANDARD ENGINE ASSEMBLY MOUNT 49
73 17215 4 19mm WOODEN DOWEL 127mm LONG WOOD RUDDER ASSEMBLY 47
74 17216 3 6.5mm x 38.1 or @1/4" x 1.5" UNF BOLT STANDARD RUDDER ASSEMBLY 47,56
75 17217 3 6.5mm or @1/4" UNF NUT STANDARD RUDDER ASSEMBLY 47,56
76 17218 1 HINGE .09 LEAF THICKNESS(13 GAUGE) STANDARD STEERING STICK SUB-ASSEMBLY 56
77 17219 1 TECUMSEH 12.5hp [9.3kw] ENGINE ENGINE MOUNT SUB-ASSEMBLY 49
78 3085 0.05ml SAE 30 OIL THROTTLE CABLE 59
79 3028 9245 mm 4mm |.D. CABLE CASING STEEL THROTTLE CABLE 59
80 3022 364in 1/16in AIRCRAFT CABLE STAINLESS STEEL STEERING & THROTTLE CABLE 58 & 59
81 2326 1 ©50.8mm HOSE CLAMP STANDARD STEERING STICK SUB-ASSEMBLY 56
82 17224 200 1/2 x #6 STANDARD HULL ASSEMBLY 50
83 17225 ? BOLTS STANDARD HOVERCRAFT 70
84 17226 ? NUTS STANDARD HOVERCRAFT 70
85 2062 30 FENDER WASHERS STANDARD HOVERCRAFT 70
86 17228 8YDS CLOTH FIBERGLASS (FINE) CONTROL ASSEMBLY 61
87 17229 12 YDS CLOTH FIBERGLASS (COARSE) HULL, DUCT & BODY ASSEMBLIES 50,59,51
88 17230 14 2 x 1-5/8" STANDARD HULL,CONTROLS & BODY ASSEMBLIES [ 50,51,61
89 17231 1 PINT GLUE CONTACT CEMENT HULLASSEMBLY 50
90 3072 40in 25mm or WIDE STRAP 1" NYLON HANDLE 52
91 17233 60 FT. STRING ABOUT @1/16" OR @1.5mm NYLON HULLASSEMBLY 50
92 17234 6 @3.0mm x 25mm or @1/8"x1" TUBING COPPER CONTROL ASSEMBLY 61
93 17235 12 OZ. URETHAN FOAM EXPANDING FOAM SEALANT DUCT ASSEMBLY 48
94 17236 1GAL. GLUE EPOXY HOVERCRAFT 70
95 17237 10Z. 3/4 x #18 NAILS STANDARD THRUST ASSEMBLY 39
96 17238 2 @921mm or B36-1/4 x 1/2" 1/2" PLYWOOD THRUST ASSEMBLY 39
97 17239 32 1-1/4" SHEET ROCK(DRY WALL) SCREWS STANDARD DUCT ASSEMBLY 53
98 17240 4 PULLEY STANDARD CONTROL ASSEMBLY 61
99 3185 473 mL HARRAD 628 NEOPRENE ADHESIVE SKIRT JOINTS 66, 67, 69
100 17210 1 HOVERCRAFT ASSEMBLY
101 17220 4 PULLEY WEDGE 112x@30° HOVERCRAFT ASSEMBLY 70
102 2125 16 1/4-20x3 HEX Z GRADE 5 BOLT STANDARD HOVERCRAFT ASSEMBLY 70
103 2037 16 1/4-20 NC HEXZ NUT STANDARD HOVERCRAFT ASSEMBLY 70
104 17221 16 8-32 x 3[M4 x 0.07 x 76] BOLT STANDARD HOVERCRAFT ASSEMBLY 70
105 17222 16 8-32 NUT [0.07] NUT STANDARD HOVERCRAFT ASSEMBLY 70




DiscoverHover One AssemblyStructure

‘ Part#Quantity ‘ Description ‘

70 1ea HOVERCRAFT ASSEMBLY EXPLODED
105 16 ea 8-32NUT [0.07]

.85 16 ea FENDER WASHERS
50 1ea HULL ASSEMBLY
- 1ea HULL FOAM BLOCK 1
2 1ea MAIN DECKPANEL 1
I 1ea MAIN DECK P3
IHEE 1ea MAIN DECK PANEL 2
) 1ea HULL FOAM BLOCK 2(RH)
o 1ea HULL FOAM BLOCK 3 (LF)
35 1ea HULL FOAM BLOCK 4
1 2ea HULL FOAM BLOCK 6
14 1ea HULL FOAM BLOCK 5
3 2ea SKIRT MOUNT SIDES

- 1ea SKIRT MOUNT REAR
3 1ea SKIRT MOUNT FRONT
29 2ea SKID MOUNT SIDE

- 28 1ea SKID MOUNT FRONT
53 4ea LANDING SKID
4 2ea SKIRT ATTACHMENT STRIPSIDE
23 2ea SKIRT ATTACHMENT STRIPF/R
89 1ea SKIRT REAR

12 1ea STIFFENER

. 66 1ea SKIRT FRONT

- e 2ea SKIRT SIDE

48 1ea THRUST DUCT ASSEMBLY
! 1ea SCREEN

3 1ea THRUST DUCT

- 4% 1ea PROPHUB

45 1ea PROPELLER

2 2ea AIRBOX INFILL
38 2ea AIRBOX SIDE
e 1ea AIRBOX TOP
83 1ea DUCT BASE




1 : AIRBOX BACK
1= CONTROL ASSEMBLY
@ ruoERsUBAS
R SUB-A
j : /REUDDER SSEMBLY
19mmWOODEN DO
2 : RUDDER BRIDGE UPI\DAI/EIIE'\:_ e
e i:.zmmx 38.10r @1/4" x 1.5" UNF BOLT
2m | A1OmSPACER D 1o
ID
2 : RUDDER ARM PR
e RUDDER BRIDGE LOWER
e RUDDERTIE BAR
e STEERING SUB-ASSEMBLY
i HAND THROTTLE
e i:.zmmx 38.10r @1/4" x 1.5" UNF BOLT
e 5mmor @1/4" UNF NUT
1= ilrr\IJE(fSNG STICK
09 LEAF THIC
: : 250.8mmHOSE C|_A|\/|§NESS(13 o
e THROTTLE CABLE
- FERRULE
Zom  ammiD. CABLE CASHC
D. CAB
(1).05 m SAE 30 -
; ::in STEERING CABLE
" 1/16in AIRCRAFT CABLE
v PULLEY
— 2o 1/2x #6 OR 1/2 x #8 SCREWS
- BODY ASSEMBLY
e COCKPIT SIDE
1o COCKPIT TOP
1= BODY BASE
2= STRINGER TOP
e STRINGER BOTTOM
1 FRONTINFILL
FRONTHANDLE




7 1ea NOSE BLOCK

e 1ea FRONTATTACHMENT
. 1ea SEAT BACK

5 2ea SUPPORT

o 49 1ea ENGINE MOUNT SUB-ASSEMBLY
T ea TECUMSEH 12.5hp[9.3kw]
| 33 1ea ENGINE MOUNT

| 16 2ea BRACING FIN

7 ea BRACKET RIGHT
8 1ea BRACKET LEFT
7 1ea /E8mmx 63.50r @5/16" x 2.5" UNF BOLT
72 1ea /E8mmor @5/16" UNF NUT
21 4ea WEDGE

| 8 1ea ENGINE POST
102 4ea 1/4- 20x 3HEX Z GRADE 5BOLT
| 85 8ea FENDER WASHERS

| 103 4ea 1/4- 20NC HEX Z NUT

- B2 4ea PURCHASEDHANDLE

- 104 16ea 8-32x 3[M4 x 0.07x 76] BOLT
.88 4ea 2x 1-5/8",8 x 3/4" (DRY WALL) SCREWS
o101 4ea PULLEY WEDGE
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