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Description and Introduction

The Quickie 1s a medium performance,
homebuilt alrecraft. Its compact external
size and extremely efflcient design results
in superb performance and unequalled fuel
economy using a very low horsepower engine.
Inside, it provides comfort for a pilot up
to 6'5" tall and 210 1lb, plus some baggage
capability in the roomy compartment behind
the seat. Its canard configuration was
designed not only for performance, but to
provide improved flying qualities and safety
as compared to the conventional light plane.

The Quickie's high-1ift canard(forward
wing) 1s fitted with a plain elevator that
controls the aircraft's pitch attitude. The
canard also serves as the main landing gear
spring since the main gear is mounted on the
tips of the canard. This feature results in
a remarkably smooth ride as well as outstand-
ing ground stability during taxling, takeoff
and landing.

Roll capability 1is provided by ailerons
on the inboard portion of the main wing.

Yaw control is provided by a rudder
mounted on the vertical fin, and 1is actuated
. by conventional rudder pedals.

The' pitch and roll capablility is pro-
vided by a side stick controller on the right
side of the cockpit. This feature permits
precise control of the Quickie while reducing
pilot fatigue and cockplit clutter.

‘ The tallwheel is actuated directly from
the rudder pedals, without any springs, thus
providing positive steering at all times while

on the ground., Since the ta
ralised on takeoff roll 1like .

this positive steering 1s av.

- aircraft is airborne, making

takeoff and landing characte:

Even though the Quickie
horsepower, it can outperfor
aviation alrcraft while reta
fuel economy. The maximum 8]
faster than a Cessna 150, an
exceeds 100 miles per gallon

The composite structure
provides some important advar
conventional metal, wood, or
tion. It has been tested to
excess of those required for
tion. Fatigue margins are hi
maintained underload, the st
not "oil can," buckle, or di:
vides excellent insulation ar
It has no hidden joints, no s
16 far less susceptible to c¢
1k easier to inspect, more r
er to repair. It is not susc
stress due to temperature ch:
protected from UV, it has an

The engine that powers :
a reliable four-stroke, dire
cylinder opposed, engine dev
Aircraft Corporation specifi.
Quickie. The basic engine o
Quickie powerplant is based,
engine made by the Onan comp:
been building engines of thi.
for over 20 years,

{E




wt

These Quickilie plans have been specl-
fically designed to educate you in the construc-
tion materials, their use, and to guide you
through each step of assembly in the most
¢fficlent manner possible, It is our intent
to drastically reduce the non-completion rate*
common 1o homebuilt alrcraft. With that in
mind, we have: '

1 Preceded the plans with an education
chapter intended to thoroughly acquaint
you with the tools and materials, and
how to use them. )

2. Laid out the plans in a detailed,

step-by-step format to answer the
question of "what do I do next?".

3+ Provided all appropriate information
to each step adjacent to the words.

Due to binding requirements, the larger
drawings are grouped together in an
appendix.

4. Provided full-size templates where re-
quired, to avoid the work and confusion
associated with scaling up drawings.

5. Provided a complete kit from ope

- Source to eliminate time spent looking
for materials.

6. ?dentified the difficult to build
1tems, and - /rch ey Shem (pre-
fabricated and ready to instali)

/. Ser up our newsletter, "The Quickie
Newsletter' as a continuing plans up-
dating/correcting system.#**

*  Over B0% of homebuilt airplane construc-
tion projects started, are never finished
and flown,

*% Because plans updates occasionally are of

a mandatory nature, a subscription to

"The Quickie Newsletter' {is mandatory for
those building a Quickie.

Building Sequence .

The hature of the type of Quickie structure
requires that a part be left alone to

cure for a longer period of +time than that

requlred to build it. Thus, you will fingd

that when following the Step-by-step order,

you will often find yourself out of work,
wead T o Frav e e _—_

Y . [

that the majority of question
builder asks are already answ
in the plans, We have made c
effort in the Quickie manual t
infarmation visible. If you

stand something, study the wo
study the sketches and all re
views/photos, then look throu
size drawings that show that
the alrplane.,If its a method
re-read the educatlon chapter
fication. If the answer ig g
it may be that, that item is

detail in another chapter (th
necessary overlap). It is -pc
question related to the opera
of the airplane or its mainte
swered in you owners manual.

your back issues of "The Quic
for plans updates or clarific
you have checked everything a
still stumped. You can do on

1. Ask a friend. Often a
of an item is unclear t
vidual and clear to anc

2. Write to Quickie Aircra
leaving room on the pag
question for our answer
SELF-ADDRESSED, STAMPEL
INCLUDE YOUR AIRCRAFT ¢
We do our best to answe
ions within two days of
cannot answer questions
application of non-recc
or regarding non-approv

Quickie Aircr:

P.0, Box 786

Mojave, CA 9-

3. Call Quickie Aircraft C

805-824-4313

Also let us know if you

better way of doing something

we'll publish it in "'The Quic

so that all Quickie bullders

it is not a good idea, we'll

if you include a self-address
envelope,

Do keep us up to date or

of vour bprotectr  Qand 112 a F




Perspective

The builder of an amateur-bullt aircraft
is the manufacturer; he is responsible for
quality control on all parts, all construction,
and the conduct of his flight tests. While
Quickie Aircraft Corporation is not the man-
ufacturer of your alrcraft, we do, through
these plans and services, provide you with
information about how our Quickie was built
and how we feel is the best way for you to
build a safe, reliable alirplane. We do en-
courage you to build the airplane as shown
on the plans because we have found that our
airplane provides us with reliability and
safety, and any problems that we experience
with our aircraft are documented and reported
in "The Quickie Newsletter'. We have gone
to a considerable effort in developing the
deslgn, the structure, and the systems, and
proving thelr adequacy with appropriate tests.

If you modify the airplane and then ask
us 1f your modification will work, we cannot
give fou an answer without conducting the ap-
propriate tests and totally qualifying the
modification. This would obviously be quite
expensive. Our concern then, is that if
your modification is not successful, and
causes an incident or accident, this would
be attributed to our design, the Quickie,
Because of this, we must insist that if you
modify the airplane with any major change
(such as an aerodynamic change, primary struc-
tural change, or using a non-approved engine
installation), you call your airplane a dif-
ferent name, rather than a Quickie. If you
make a major change, you must consider your
self involved in basic aircraft design and
development, an extremely risky business,

As such 1t 1s not fair to us to be associated
with any results of your development. We
state this.not to discourage inventiveness

and progress, dbut to release any connection of
your new development efforts with our proven
design, the Quickie.

We are particularly concerned about in-
dividuals using alternate engines to power
their Quickies. The Quickie was designed
around our engine; any change would require
an exhaustive test program to determine not
only the new engines suitability as an air-
craft powerplant, but also its sultability

_FAA licensing Procedures

This procedure applies in
The FAA has a definite pro
tering and licensing homebd
There ise nothihg complicat
they ineist that you follo
fully, '

1.

Contact your local FAA
and manufacturing dist
or FAA general aviatio
fice. Tell them you a
Quickie homebuilt. Gi
lowing information:
¢ 3-View drawing of th
* Alrcraft serial numb
*» Aircraft registratio
available(see step
* Approximate date of
* Engine-type
FAA will then answer vy
an idea of how much no
for them to inspect yo
you where the approved

This step is optional,

. 1f you want to reserve

gistration number (the
paint on the tail). Y
all numbers, numbers f
single letter or numbe
two letters. They are
letter "N." (For examp
etc.) Be sure to give
and third choice, in ¢
you want is already ta
to reserve your specia
dress: FAA Aircraft R
25082, Oklahoma City,
Do not register your a
don't need to pay regi
property taxes, etc.,
plane is ready to fly.
When you are ready for
contact your local FAA
you have an ailrxframe 1.
able from Aircraft Spr
FAA can make an ianspec!
To prepare for your fii
be sure you have: the
on, the "Experimental"
ters) on the canopy fr:
(avallable from Aircral
an airframe log book ar
book.

Before final inspectior
application for registr
#ACBO50-1), a notarized
that you built the airy
that you bought yoursel
$5 registration fee. &



BILL OF MATERIALS

Upon recelving your Quickie kit, you
should immediately watch the packing 1ist
in each box against the actual contents
of each box. Any descrepancies should be
reported immediately to the appropriate
vendor (e.g. Alrcrdft Spruce, etc.) We
can not be responsible for shortages that
80 unreported for longer than 5 days after
recelpt of the materials.

QAC maintains a close liaison with
Quickie subcontractors to assure proper
materials specification and quality
control. Do not make substitutions for
the materials provided. The materials
provided were selected, developed, tested,
and optimized for ease of construction
and structurdl integrity. If you insist
on making non-approved substitutions for
replacement and spoilage, we insist that
you do not call your aircraft a Quickie.
QAC will not provide asslstance in the
application of substitute materials or
components, :

In addition to the materials pro-
vided in the kit, you will have to furn-
ish a few items that are readily avail-
able locally. We do this to save you
some money. These ltems are as follows:

L. 2" x 2" plece of aluminuam screen
door screen.

2. 10" length of 1/4" diam. wood

dowell material.

3. Masonite or aircraft quality ply-
wood for templates.

4. Lumber for a workbench and jigging.

Finishing Materials; Dupont 70S

dark gray lagquer primer surfacer,

Acrylic laquer paint in the color

of your choice(see Chapter 19),

and Silicon Carbide or Aluminum

Oxide type sandpaper In Coarse

(36,40, or 60), medium (100 to

150), and fine (220 to 320).

N

Tools required are covered in the
Education section (Chapter 3).
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In this section, you will make all
of the plywood parts in the aircraft.
They are as follows:

1. Firewall

2. LG4, the wheel pant reinforce-
ment (4)

3. CS19, the outboard elevator
hinge insert (2)

Careful layout will allow you to
make all of these parts from the 2'x2'
x1/4" piece of plywood supplied in the
kit., It is suggested that you layout
all of the pieces prior to cutting any
of them out.

The firewall should be cut so that
the wood grain runs horizontally across
the firewall. Glass each face of the
firewall with one ply of BID at 45 deg.
to the grain. A full size flat pattern
for the firewall may be found on
Appendix sheet 1.

The other parts are glassed after
assembly in the aircraft.
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The red foam (approx. 5.9"x10.6"x1")
included in your Quickie kit is used to
make the following parts:

1. Vertical Fin reinforcement

2. Tallspring Support

3. CS18, elevator center hinge
support (4) :

4. CS10, aileron hinge insert (2)

These parts are presented here in
full size drawings.
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HOT-WIRING THE FOAM CORES

In this section, you will hot wire
the foam cores for the wing, canard, vert-
ical fin, rudder, ailerons, and elevators.

Begin by reviewing the education
section on the techniques for hot-wiring.

Some important points to remember are:

1. Always go slow around the leading
edge of an airfoil.

2, Always pause at a notch to allow
all of the wire to catch up(i.e.
eliminate lag).

3. Never destroy any scraps; they
will all be used later.

4. Triple check all template loc-
atlons before hot-wiring; other-

wlse, you are likely to make errors.

Nominal lengths on the elevator, rudder
~and alleron segments are given. You
will probably want to make the pieces
8lightly longer to allow for some
trimming later,._

Main Wing

Square up the three 7" x 14" x 64"
blue foam blocks so that they are each
52" long. Hot wire one of them so that
it becomes two 7' x 7" x 52" blocks.
The two sketches show you how to effic-
iently obtain the main wing cores out of
the four blocks. The notch at one end
of the 7" x 21" x 52" block combination
is to make the outboard cores 48" long.

{
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. After hot wiring,
should be left in the f
needed. This will mini
Foam should be stored i
place and kept out of t

An alternate methg
wire cores right before
This method is suggeste
you who plan to stretch

Now is the time tc
all of the cores that j
with. They are all inc
We recommend either for
for the template materi
you need to make two of
patterns: Canard BLI10O,
and outboard), and rudd
willl need to duplicate
level lines on each sgid

In order to keep tt
you should hot-wire the
of the foam core first.
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BASIC ATLERON CONSTRUCTION

Both allerons can He constructed
together to save time. These instruct-
lons will only cover the construction of
the left aileron, but the right one is a
mirror image.

Begin by rounding up CS9, which is a
3 ft. length of 1" 0.D. x .035" wall
202473 Aluminum tubing. You have already
hot-wired the Inboard and Qutboard Aileron
foam cores, so gather those together also.
The inboard alleron foam core should be
trimmed to 36" length; the outboard core
should be trimmed to a 6" length.

Basically, you will join CS9 to the
inboard core; join the outboard core to
that combination; sand the leading edge
to remove bumps and joggles; layup the
bottom skin; layup the top skin; and
finally trim the trailing edge after
installation.

Begin by sanding CS9 to remove grease,
finger prints, and the oxidation layer on
the aluminum. Fit CS9 to the inboard
foam core; mix up some micro slurry, and
joln CS9 to the inboard core on a flat
surface, Use nails to hold the two
pleces together.

After this combination has cured,
join the outboard foam core to the out-
board end of the CS9-~core combination
with micro slurry. Grey tape can be used
to help hold it tight against the inboard
core. '

ANRERR e, .
g

7oss (eso) ’
A1) wn?ly yndogrd
T OF STy Cope

Once this combination
are ready to glass the bott
sanding away all of the bus
Turn the aileron over and .]
on the table. Put Peel Pljy
trailing edge by using smal
hold it in place. Layup or
45 deg. to the trailing edsg
leading edge, let it drop .v
the table. Cut the . traildir

the "eventual trim Line" ti
put.

When this layup has cu
the aileron over and lay it
the table. At the leading
the BID ply to the foam to
joggle. At the trailing ec
the "tail" until you reach
Remove the Peel Ply, and t}
ready to glass. Layup one
45 deg. to the trailing ed;
leading edge overlap a mini
At the tralling edge, layur
Leave the aileron alone unt
curing to avoid tampering v
alignment.

Leave the trailing eds
until after the aileron is
the main wing.
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BASIC ELEVATOR CONSTRUCTION

The basic elevator construction 1is
very similar to the basic aileron con-
structlon that you have already accom-
plished. Reread the "Basic Aileron
Construction' gection before proceeding
further.

These instructions only cover the
construction of the left elevator, but
the right one is a mirror image.

Begin by rounding up CS16, which
1s a 6 ft. length of 1" O.D. x .035"
wall 2024T3 aluminum tubing. You have
already hot wired the inboard and out -
board elevator cores, so gather these

together also. When the cores are joined

they should total 6 ft. in length,
Basically, vyou will join the in-
board and outboard core together, insert

C516, replace the front foam pleces, sand

the combination after curing to remove

bumps and joggles, layup the bottom skin,

layup the top skin, and final trim the
trailing edge after installation.

J8 /6

First, check to make s
cutout for CS16 that you hoi
foam cores is large enough 1
cores, CS16, and the front |
dry. If the front piece wor
against the core, carefully
cutout for CS16 until 1t wil

Sand CS16. Mix up mica

on both CS16 and wherever C¢

contact with foam. Join the
outboard foam cores togethe:
CS16; then insert the front
Do_not telescope CS16 into !
pushing it from ocne end; thi
volds in the bond. Instead,
be inserted all along the sj
time. Use nails to hold eve
Place while it cures(see ail

The elevator receives c
45 deg. to the trailing edge

one ply exactly like you did
allerons.
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FUSELAGE BULKHEADS

The fuselage bulkheads that you will
be making in this section are as follows:

1. Seatback Bulkhead
2. Tuel Tank

. F389 Bulkhead

« FS110 Bulkhead
5. FS153.7 Bulkhead

A1l of these bulkheads are cut from
the orange foam.
- The following sheets detaill the prep-
aration and glassing of these 5 bulkheads.
The Fuel Tank and Seatback Bulkhead
require that the foam be bent before it
is glassed. To dq_this, use a heat gun or

a high wattage hai? dryer in the following
manners

a. Hold the heat gun approximately
6" from the foam and pass it back
and forth along the bend line.

Be careful not to "scorch" the
foam by getting the gun too close
or by concentrating the gun for
too long in one ares.

b. As the foam warms up, it will
bend easily to the desired shape.
Using a 1"0.D. tube along the
bend line may facilitate the
process.

c. When the foam has been bent to
the desired shape, allow it to
cool for 30 seconds in that pos-
ition. It will then hold its
new shape.

You probably will want to experiment
on small scrap pleces first before tackl-
ing the two heat-formed bulkheads. Also,
1f your hair dryer doesnt put out suffic-
ient heat for the job, you may find that
a portable electric heater can be used to
warm the foam so that the hair dryer can
provide sufficient extra heat for bending.

Details for making the side console
pleces are also included in this section.

/6';{”
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. Join FS89 top to FS89 bottom.

. Glass the forward face with one BID.
3., Glags the back face with one BID,
noting the GLass-to-Glass areas.
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ABO0v 7 BlLoO

FUSELAGE BOTTOM

- Initial Layout - Join together two
pieces of green foam as shown. Locate
and mark BLOO on the foam with a felt-
tipped marker. Do not be afraid to gouge

- the foam to a depth of about 0.2" in

order for the line to remain visible.
Mark STA32.9 about 1" from the left edge
of the first foam piece. Now, using
STA32.9 as a reference, mark and label
stations every 10 inches starting with
STALD (e.g. STALD, STAS0, STA60, etc.).

The next step is to layout the fus-
elage bottom using the given offsets.
As an example, at STA50, draw a line
perpendicular to BLOO. Measure zlong that
line 11.4" from BLOO and place a mark.
That mark defines the outside edge of the
fuselage bottom at STAS0. This procedure
should be repeated for each STA/Cffset
listed.

SUGGESTEL /AYOU 7T foE£  Cu77iNG
FUSELAGCE BOTTON F FUSELACE A&7 707

P x DL x S GREEN FOA07 N
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BO7 7047
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Contouring - -In order to reduce weight Areas that are not contoured include: .MMJ
and increase the interior room, the fus- 1. Within 2" of the edge of the ﬁllt

elage bottom is contoured on top side.
The drawing above shows the STA of
each bulkhead that attaches to the bottom
of the fuselzage. These locations should
be marked on the foam.
The dashed lines on that drawing

enclose areas of foam .that may be contoured.

Section A-A shows what a typical part of
the bottom looks like after contouring.
In essence, the homebuilder removes foam
until the thickness is reduced to a mini-
mum of 0.4" A toothpick with a mark at
0.4" is an effective way to check your
progress.

fuselage bottom

2. Within

that you marked earlier.
Furthermore,

volve smooth

corners or bumps are permitted.
A-A details what the contouring should

look like.

A wire brush, sandpaper, and scraps
of green foam,

the bottom.

~uum often during the contouring.

1" of the bulkheads

all contouring must in-
transitions, i.e. no sharp
Section

e

are useful for contouring J
Always wear a mask and vac- LEF STA
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Glassing - In order ‘to better sim-
ulate the final curvature of the bottom
(see a side view of the aircraft), the
foam should be elevated off the table at
the following STA:

STA Ht, off table
—Tl:a on
90 LI'.SH
125 5.5"
172 o

Blocks of wood can be used and the tol-
erance on the height can be 1/2 inch.
One ply of BID at 45 deg to BLO0OO
ig used to cover the bottom on the con-
toured side. You may wish to peel ply
the locations of the bulkheads to save
future sanding-as well as all edges.

Once this layup is cured, +the bottom

should be handled with considerable care
to avoid overstressing the foam.

Until the outside ply is glassed, the
structure remains flexible and prone to
damage.

The FUSELAGE AFT TOP should be
glassed on a flat surface with one ply
of BID at 45 deg to BLOO on the bottom
side(i,e, the side that will be inside
the fuselage after assembly). Peel ply

the edges. '

FUSELAGE SIDES.

Initial TLayout -~ Laying out a fuse-
lage side 1s very similar to laying out
the fuselage bottom, WLL15.0 replaces
BLOO as the primary layout line,

You will have to make the canard
BL10 template and the Wing BLOO template
in order to complete the layout.

After cutting out one fuselage side,
use it to trace around and cut out the
other fuselage side. It is important for

jigging the fuselage later that the sides
be equal.

Contouring - The fuselage sides are
also contoured to reduce weight and in-
crease interior room.

The procedure is the same as what

- you did on the fuselage bottom with these
exceptions)

1. Contouring to within 1" of the
‘edge is acceptable.
2. You hould +trial fi1+ hath +he

READ THE EDUCATION

SECTION BI

accompanying sketch depic
technique,

All glassing of the
sides is accomplished usi

" 45 deg to WL1l5. Accompl]

the following sequence:

1. Glass one ply ¢
the entire fus:
2, Glass an addit:
STALL.8 to STAC
3. Glass another ;
from STAYL,B +

When you have finished,

gide will have 3 plies o:
forward part, 2 plies of
mediate section, and 1 p:
aft fuselage, all of the:

~to WL15.

The other luselage :
glassed in the same mann
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ASSEEBLING THE FUSELAGE

Before beginning this step, you
should have both fuselage sides, the
fuselage bottom, and the fuselage aft
top plece. contoured and glassed on the
inside.

elage bulkheads should be completed,

Jigging the basic fuselage will re-

- quire about 4 hours of work.
Begin by placing the fuselage bot-

Also, the Firewall and all fus--

Take one of the fusel;
trial fit it onto the fuse]
Use blocks of wood and foar
bottom closely fitting the

°  Remove the side, mix 1
dry micro, and apply 1t to
the bottom where they meet
back to STA70. S

In the forward fuselag
up'a similar STA on both t}
the side and join ‘the two I
basic reference is the fory
the fuel tank. Don't WOrry
toward the back will not 1i
due to the curvature of the
tom. Verify good Micro sque

L]

FisELAsSE SIDE

tom on the table and elevating it off
of the table at the following STA:
STA HT. OFF TABLE
40 Q"
90 4.5"
125 5.5" .
172 o
o

" Next, while one person holds the side

in place, have a helper mix up a small
batch of 5-minute, and gather up some
small nails. Dab 5-minute about every

6 inches on the outside to hold the side
and bottom .together. After this has
been accomplished all of the way to the
tall, the side should stand vertically
without holding it, An alternate method
1s to use naills to hold the two pleces
together. '

Look along the inside seam of the
bottom/side and verify a good fit.
Verify good squeeze out on the Micro
at the forward fuselage area.

Lay a dry Mlcro radius along the
inside joint all the way to the tail.
Use a 2" BID tape to join the side and
bottom together on the inside all the
way to the tall. At this point, the
angle between the side and the bottom
should be about 90 deg. '

Carefully repeat this operation with
the other fuselage slde. Be sure that
the same forward fuselage marks are used
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Take a 30 amlnute break to allow
all the tapes to begin getting tacky.

When you return, carefully begin
trial fitting all of the fuselage bulk-
heads except for the Fuel Tank. Sand
and Trim these where necessary. Be care-
ful not to damage the tapes that were re-
cently put in.

‘Carefully Insert the fuselage bulk-
heads with dry micro wherever the bulk-
heads meet the fuselage. Use the follow-
lng order:

L. FU89

2. FU110

3. Seatback Bulkhead

4, FUL53.7 - Leave out for now.

Use the bulkhead position.lines on each
fugelage side to positlion each bulkhead.
Ignore the lines on the fuselage bottom.
After inserting each bulkhead, run a 2"
BID tape along both front and rear face
before proceeding to the next bulkhead.
Make sure that you get good micro squeeze
out and form a micro radius wherever the
tapes go.

The fuselage aft top can now be put
on. Use 5-minute or nails to hold it in
place, a micro radius along the inside
edge, and.a 2" BID tape along the joints
on the inslde. Then insert and tape
the FU153.7 bulkhead in place.

"~ The final step, checking the Fuse-
lage alignment, 1s ilmportant. Since the
tapes haven't kicked yet, the fuselage
can still be tweaked to obtain the proper
alignment. Since the two fuselage sides
were made and fitted ldentically, check
the basic level of the fuselage by laying
a level across the fuselage sldes at sev-

. eral locatlons. The squareness of the
Firewall had been previously checked but
it wouldn't hurt to repeat that check also.

When you are satisfied that the fus-
elage is jigged and level, walk away from
it for at least one day to let it cure.
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GLASSING THE QUTSIDE FUSELAGE

Glassing the outside fuselage skin
will consume about six manhours. At least
two people should be present; preferably
three so that one individual can just mix
the epoxy.

The fuselage receilves one ply of BID
over its entire length plus one ply of
UNI at 45 deg. to WL15 from the seatback
bulkhead area forward. The glassing pro-
gresses from the aft fuselage forward.

The top of the fuselage as well as the
longerons, are glassed after this first
layup has cured.

Begin by jlgging the fuselage level
in an upside down position. Cut a piece Jﬁ?f
of BID with these dimensions: ————

Before glassing the outside
install the 1" square x 1/4" thic
for the fuel drain valve installc
See sheet 7-6 and sheet 12-1.

This piece wraps around the fuselage
'sides and bottom from approximately STA
110 to STA 154. Begin by placing Edge A
sarallel to the top fuselage line and along
iz corner where the Inside fuselage tape

sy lween exposed by previously removed :&;2f“>—r y.
weerhane foam., Of course the 52" long r .‘_7 :
s should be the one at STALLO0. Once Seosrom
thai Edge A has been attached all the way 77y
back to STAL53, begin to unroll the piece 274 HQ HET

around the fuselage accross the bottoam

toe the same corner on the other side.
Remember that since the fuselage is jigged
upside down, that the fuselage bottom 1is
actually on top. Also, be liberal with
the micro slurry that you cover the green
foam with prior to laying the cloth down.

After wetting out and squeeging this
first piece of cloth, you can cover the
fuselage aft of STA 153 with scrap cloth
and 1" overlapping.

Next, cut out additional BID for the
area forward of STA110. Remember that the
cloth should be at about 45 deg to WL1S
on the sides, that 1" is the minimum over-

lap, and that wrapping the cloth around the
fuselage from loneeron ta longeron will
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STIFFENERS

In this section, you will make the
firewall stiffener, and the left and right
canopy stiffemers. The canopy stiffeners
will be used later in the canopy section.

Begin by cutting three pieces of
orange foam wilth the following dimensions:

1. 1.2" x 18" (Firewall stiffener)
2. 1.2" x 25" (Lt. canopy stiffener)
3. 1.2" x 43" (Rt. canopy stiffener)

Mark each pilece with the proper name
and mark one end of the canopy stiffeners
as the aft end.

Before glassing, some plywood inserts

need to be located im the canopy stifferners.

The firewall does not receive any of these.

The right side canopy stiffener gets
plywood inserts of 1" square at 6.9",11.2",
29.9", and 34.2" forward of the aft end.
Remove the orange foam, Insert the inserts
wlith micro, and make a smooth transition
with the orange foanm.
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The left side canopy
1" x 2" plywood insert 19"
aft end,a7d z7" Lpresan

So that the glass wil

‘the edge, round one of the
each stiffener.

Set each stiffener ve
held in place with a few d
remaining square edge shou
on the table. Lay up thre
stiffener, with the orient
along the length of the st
the end resting on the tab
trimmed, you don't have to
the part of the stiffener -
the table.

After the layups have
square edge so that the wi
is about 1". '
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BUILDING THE VERTICAL FIN AND RUDDER . ST 01{ &dd&-
" The rudder is constructed exactly
like the alleron was so review that
" section on the "Basic “Atleron Construc-
tion” before proceeding. ,
. Begin’ by making CSZl which 1is a
6” long plece of 1/2"0.D. x' .035 wall
2024T3 Aluminum tubing. Also make CS22
which 1s a 1" length of 7/16" x .063"
steel tube. Find the two CS23 phenolic -
bearings, and the CSALO rudder horn asg-
sembly.

The hot wired rudder foam core will
have to be cut to a 26" length. Save
the excess as this will become part of
the upper vertical fin. Now, layup one
BID over the rudder just like you did
with the allerons.

Begin building the vertical fin
by laying up one BID in the rudder slot
at 45 deg to, and parrallel to, the
trailing edge. After that layup has
cured, sand off one of the talls so
that the top flows smoothly into the
rudder slot. Shape the vertical fin
tip to a pleasing shape.

- Next, install the Vertlcal Fin
Reinforcement by removing the blue
foam where necessary and using micro.
The red foam will have to be sanded
to obtain the same ailrfoll shaped
contour. Sand the rudder slot into
"1t also. ,

Now layup one BID over the vertical
fin, in the same manner as the ailerons.
A second plece can be used for the tip
areada,.

Next on the agenda is installing .
the rudder. The centerline of the Lol Cs,
lower pivot 1s located 1.5" along the e 3
rudder slot from the base of the vext- - €s23 |
ical fin. 'Dry fit' a C$23 at that loc- e DS
ation, and then, using the rudder, loc- i”;:”'l |L}D~l——— 777

' ——-—_;—_;;;;;_;_;;;_;_
/6"’7‘ o V!"'?‘?CB_/ /

ate the other C523 at the top. The S
rudder should have about .06" freeplay. NSTE: LSE-
Before mounting the CS23 bearings EMERM PAPER - |
permanently, you will have to verify - .0 SAND c.$22 II
proper gap between the rudder and the apDd CSAY T
vertical fin. Insert CSAlO into the AlOl T To - ‘
‘bottom end of CS21, and CS22 into the Py HQ'ID:CS"‘”' |
top end of CS21, with the CS23 bearings : |
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INSTALLIKG THE VERTICAL .IN

Before beginning this section, the

fuselage whould be glassed on the outside,
the tallspring support installed, and the
Vertical Fin/Rudder combination completed

and working. Begin by leveling the fus-
elage laterally.

The vertlcal fin may have to be
trimmed both front and back so that it

will fit snuggly into the fuselage. When
in position, the bottom of the fin should
be resting on the bottom of the fuselage,

and the tailspring should be resting
against the bottom of the vertical fin
reinforcement. When you are satisfied
with the fit, check the vertical align-
ment. If you stand back and eyeball
the fin, you probably can estimate
within 1 deg. when the fin is vertical.
A more accurate way of dolng it is

to use a plumb bob. Since the fuselage
has been leveled laterally, the plumb
bob hanging vertically should follow
the vertical trailing edge of the fin
when the fin 1s level vertically.
Finally, check that the fin tracks
straight along BLOO.

flormb
Lok

e

ALSGASING  THE NS

e
AP RO ¢ AL

Use micro wherever the £
fin joln to mate except for t
spring. At the tallspring, u
to permanently mount the tail

After mating, recheck th
leveling laterally, and then
alignment and tracking of the
fin. When satisfied, let cur
day.

The next task is to make
to cover the gaps between the
fin and the aft fuselage. It
ably easiest to use several P!
green and orange foam, S5-Minu:
in place, and then sand and c
to obtain an pleasing shaped
Avolid letting the foam get le:
0.3" thick during the carving
cess. You can check the thic
with a nail or toothpick like
dld when you were carving the
elage sides. Layup.2 BID on
filet, overlapping by 1" both
fuselage and vertical fin.

/
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RUDDER CONTROL SYSTEM CH _IDDEE DAL ATT
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of rudder pedals, 3/32" cable running
directly to the tailwheel, and then |
1/16" cable running from the tailwheel
assembly to the rudder. The 3/16"
Nylo-flow tubing is used for cable

fairleads. o .

Begin by mounting the rudder pedals.’ LOOEIG  fORMALD AT REAL
It will be necessary first to make two FRCE  OF fAREWALL
£520's out of the aluminum extrusion. /

Note the tab on CSA9 points toward the
aft end of the aircraft. . _
The side view included with these ¥

wplans shows the general routing of the
‘Mmdem. Avoild sharp turns through the
fairleads, and at the location where _ . )

the cable exits the fuselage, position ._ ‘ Gtz oF

the exit so that .the cable will runm fAREwA L EXTEMT 1O
.parrallel to the tailspring. This is

_to prevent being able to pull the cable
at an angle, which would put excess loads
on the structure. .

Note that the AN115-16 cable shackle
is used only with the rudder pedals and
the outboard CS24 attachwents; the other
four points, because of much lower loads,
delete the shackle and pull directly
against the Thimble.

CS.
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BUILDING THE MAIN WING

The main wing is a composite struc-
ture with solid foam core, spanwise tapes
of UNI for bending strength, and two lay-
ers of UNI at 45 deg. to the trailing
edge for torsional stiffness and surface
durability. The trailing edge of the
wing is perpendicular to BLOO, i.e. the
trailing edge of the wing has no sweep.
The ailerons are attached to the in-
board half of the wing, and there is a
shear web in the inboard half of the
wing also.

First, you should cut out the UNI
spar caps. Letter each one of them for
identifying later, as well as placing
a centerline in the middle(where the
UNI will cross BL0OO). For cutting the
spar caps out, use the technique des-
cribed in the basic education section.
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SHOULDER HARNESS INSTALLATION

Prior to glassing the bottom skin
oft the main wing, you will have to in-

stall two 1" square, 3/16" thick mild

steel plates for installing the shoulder
The plates should fit

harnesses later.
flush with the bottom wing foam line.

Following glassing -the bottom skin

on the main wing, layup ten plies of
BID 2" square over each steel plate,

Once the layup has cured, drill and tap

An assembly
Remember that the
shoulder harness bolts are at BL4.5 on

X m " fpom J

for a AN4 bolt in each plate.
drawing 1is included.

each side.
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Construction begins by glassing the
alleron slots on both inboard pieces.
When the layups are cured, cut .the BL52
and BLOO templates at the 18-A-B-C-18
line. Use these templates to hot wire
the inboard foam cores into two pileces
each in preparation for laying in the
shear web,

Before doing that, however, the
wing must be jigged upside down on the
layout table.

Make some wood templates roughly
cut to represent female versions of
the top portions of the hot wire tem-
plates. Full size drawings .for these
are included. These templates are
used to jig the wing cores with the
-correct dihedral. _

To help in getting the trailing
~edge of the main wing straight(i.e.
perplindicular to BLO0O), the follow-
ing procedure has been developed:

1. Run a taut string from one

end of the table to the other.
To get it taut, you may want to
let it extend over the side of
the table and hang weights from
1t. Its location should be at
the aft end of the BL100 female
jigging template.

2. Study the full size female jig-
ging templates for BL100, BLS52,
and BLOO. Notice that a demin-
sion 1s given from the string to
the aft edge of each female jig-
ging template; e.g. the distance
is 0" for BL100 because you set
it that way.

3. By using the distance given, you
can set the inboard female jig-
ging templates to give a straight
trailing edge when the foam cores
are placed in position. - =

BLS2  (TuroAe

’/—ffrﬂkkzg

g

/8

4

As you are.locating
position, check to,verif
level lines on the.cores
This is important so be .«

At BL0O, you will h:
the two inboard wing foar
allow them to fit togethe
the proper dihedral angl.

Also, stand back anc
along the wing to verify
is not bowed or kinked.
laid spanwise 1s also uge

Don't be concerned 1
need to be moved inboard
slightly to remove any b
When everything is satisf
up some bondo and bondo t
to the table top in the [
After that is accomplishe
cores should be just rest
templates.

The next step is to
cores together with micro
each level line as you dg
stopping, 5:MIN the foam
templates with small dabs
careful not to move the ¢

CAUTION! The foam c.
within 1/16", and the slo
used to join them, or exo
result.
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When the micro has cured, rotate
the table 90 deg nose down so that the
shear web can be done.

The shear web extends from BL52 left
to BL52 right.

- Note that the glass wraps around
both the top and’ the bottom of the wing,
so that the shear web corner will have
to be rounded slightly to get the glass
to lay down. Also, at BL52, the layup
turns 90 deg, and follows to the trail-
ing edge of the wing, still wrapping up
over the top and bottoam suxface (which,
therefore must be 'scooped' out .026"
so that the two plies will fit flush
with the rest of the core.

After laylng up the two BID at
45 deg. for the shear web, the rear
half of the 18-A-B-C-18 hot-wired
plece can be reattached with micro,

Use tape to hold the combination to-
gether until it cures.

3¢ /OO . ’

TOL Vs _
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TRIMMING THE FOAM CORE

At this point, the wing should be
jigged on your layout table upside down.
Using a hard block on the foam core,
clean up all joggles, excess micro, and
bumps. At BLOO, round that joilnt so
that the glass can flow smoothlv acracsa

on the wing foam core witl
BL9.3 on each side at the
of the foam cores and conr
marks. Before cutting out
of the foam core, measure
varlfyv that aftrer tha mise



" fuselage sldes. Check this to be sure.

" account for the’ buﬁldup\gf ‘glags later .
“on, move the line aft 0.1" . ‘That is the

. cut line; it should intersect the leading
© edge of the wing at, or inside of, the’

If it intersects the leading edge.outside
. the:fuselage, you will have to taper and
‘round the core area outside the fuselage
% 8ldes to avoid a flat spot, Cut off the
foam_core -along the cut line and round:
%corners) slightly so.that the glass .
lay. down properly :

Sand . off the ”tails“ at the aileron
wmslots and: smoothly contour the alrfoil-
~'backito the alleron slot. Put .a micro
corner in as shown.

LAYING UP THE BOTTOM SKIN AND SPAR CAPS

You are now ready to lay up the
bottom skin 'and spar caps. This. layup
wlill require about 2.5 hours and take
at least 2 individuals, and preferably
3.

) Begin by cutting UNI glasscloth for
the skin;. Roll .the cloth along the cut
direction and mark it with the width.
The wide’ pieces(22”) go outboard while the
narrower' $ieces (17") go inboard.

Next, reread the aileron c0nstruction
section and peel ply the ‘tralling edge of
‘the wing: outboard of BL52 the same way.

'+ "The‘UNI layup is crossed at. 45 deg.
“to the tralling ‘edge of the wing to pro-
vide torsional stiffness. The fibers '
must be straight, so take your time get-
ting the wrinkles and kinks out. Unrol-

x Nomber

e @

o SPAe AR POSITIONS,

S@g- S‘f?é‘d’.?‘ i"‘/

- PLY BID

1ing the cloth as you need
also to reduce the awkwardr

~scrap UNIL oriented in the

to fill any spots not cover
skins, :

At the leading edge,,l
hang down vertically. Tric
of the tangent pt. Trim tt
the edges to .within 1" also.
board portion where you cut

‘the seatback bulkhead fitti
_UNL to wraparound to the bc

Nopoterlap is required

i?the skins together. + Squeeg




LAYING UP THE TOP SKIN & SPAR CAPS

Let the bottom skin cure for at
least one day.

Build a framework out of lumber
and Bondo, as shown, to hold the wing
jlgged in place while you turn it over.

After the wing has been turned over,
leave the lumber on and check the level
lines on each tip. Shim as necessary
to get the tip level lines absolutely
level; then Bondo the jlgging to the
table in preparation. for glassing the
top skin.

At the leading edge, feather the
bottom skin. to a feather edge at the
tangent point just like you did with
the allerons.

Glassing the top skin and spar caps
1s just like what you accomplished on
the bottom skin with these changes:

L. The top of the wing has more
spar caps. :
2. At the leading edge, the top
' skin must wrap around the
leading edge and overlap the
‘bottom skin by about 1"

Although thils layup involves more
cloth, you should still be able to
finish 1t in about 2.5 hours with two
or three people.

Permit the wing to set for two
days before breaking loose the lumber.
Before moving the wing, Bondo a board
onto the wing surface in the level
position (L.e. so that a level set on
top of the board will be level with
the tip level lines). This will allow
you to easily tell when the wing.is
level as you mount the wing to the
fuselage later. )

By the way, to avoid letters
and phone calls to us, it should be
noted that the photos accompanying
these words show the level board
and lumber framework on the canard.

The principle is identical, however.

After the level board has been
bonded to the canard, you may carve
the wing tip to a pleasing shape and
glass over it with one BID, overlap-
ping onto the wing skin at least 1",

r ot o

T
Fearbom BolFomy sk

:aﬂijrﬂt? 7o Sk
7 a//lro.r  comy 7




'HOUNTING THE OUTBOARD AILERON PIVOT

The outboard pivot 1s mounted at
approximately BL38.

‘ Screw CSM3 into CSM2 and retain it
~with a 1ocknut, ag shown. It must be:
~tight.' Round the end of CSM3 slightly.' °
- - Measure! 28" outboard from the in-

" board’end of:the alleron(that's the end’
"whichlstill;has CS9 visible). Using a
‘router blt, route a slot 1/8" wide for
about plus or minus 25 deg. of rotation.
(see sketch). Next, insert CSM2 into

CS9 with the flange pointing inboard,

You may have to sand CSM2 to get a snug
_flt. Push CSM2 outboard thru the tube
with & stick untll you just see 1t flush
.wlth the routed slot. Rivet 3 MSP43 cherry
rivets to -hold 1t in ptace.

‘ The routed slot must be opened up so
that CS1ll can slide off of CSM3 and out of
CS% while remaining perpindicular to €S9,

' This means that ‘the slot must be about .
~0.5" to 0.6"-wide. Also, check to see that
. G511 .can-rotate:about CSM3 approximately

-« 25 dég"in each direction while inside .

- €59." Debur:the slot and round all corners
to avold stress cracks. Do not make the
slot any larger than you have to.

Repeat this procedure with the other
alleron. Be careful that the flange on
CSMZ points inboard so that CS1l will,
slideoff CSMB as the aileron is moved
'inboard :

.C510. 1s a shaped block of red foam
which 1s mounted Iin the wing. Later on,
CS1l: will ‘be'imounted in CS10 permanently.
To find out- '‘where CS10 should go, tempor-
- arily set each aileron in its approximate

..._..,..,............-....n—_._..._-—r-.......

position on the wing, with 1
aileron edge at BL10. <CSll

-. against CSM2. Now you can I
C510 must go to capture CS1]
that, to:remove the alleronmns,
moved . inboard(while CS11, rem
in CS10) until CS11 slides.¢
‘then the aileron can be.pull
‘'you don't stand back and thi
this, you are likely to err«
the installation, _

Once you know where CS]
the blue foam of the wing cc
CS10 with dry micro,and san:
bumps and’ joggles. " CS1l wi
manently .installed into .CSl
during: the alleron installa

.frigging.‘
o ‘One BID over CS10, top
18 used to permanently atta
the main wing
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INSTALLING THE AILERONS

The allerons are installed and rig-
ged prior to the wing being mated to the
fuselage. Therefore, after mating, only
£S5 and CS12 need to be hooked up for the
aileron system to function.

. Begin by jigging the main wing vert-
ically with the leading edge at the table.
This will make the followlng techniques
much easler. |

" Take CSM1 and make a 0.8" length pilece
for the Right Alleron, and a 1.8" plece for
_the Left Aileron. If necessary, sand these
to allow them to snugly fit inslde CS9,
flush with the inboard end of CS9.

Remove CS11 from the outboard pivot
so that it doesn't get in the way.

Find phenolic bearings CS6 (2) and
¢S7. Dull the phenolic with sandpaper.

‘ Find CSAS5 and CSA4. These two welded
assemblies will be used with the allerons
to jig both CS6 bearings. ,

The "purpose of the follawing descrip-
tion, which applies to the right ailexon,
is to allow you to jlg CS6 without risk-
ing aileron binding:

1. Trim the wing core locally so
that CS6 can be positioned at

: BL9.3

2. Have one individual hold CSé
against the core while you
hold the aileron in position
and push CSAS thru CS6 into
CSM1

3. Verify that the orilentation
of CS6 does not cause any bind-
ing during alleron actuation.
1f it does, beveling the wing
core slightly should allow CS6
to line up properly.

4. Mix up some 5-Minute in order
to join CS6 to the core. Repeat
the first part of Step 3 and
hold everything 1in the proper
position until the S-Minute
has cured; then remove CSA5 and
the aileron.

5. Repeat Steps l-4 with the left
aileron except that CS7 will have
to be aligned also. The top face
of C57 can be sanded so that it

will fit properly to CS6(rt. All-
eron). 5-Minute CS7 to CS6(rt..

N I B S B o B ol N S 99 ad1Taremsm Yy =4
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Begin by positioning °
the wing, leaving about 1/
CS6 and the alleron for th
spacer, With CS11l up agal
mark where CS1l will enter
a router, route out CS1l0<s
will f£it. CS1l1 is ‘inserte
It {5 very important that'
air spaces in the joining.
serting CS11l, stuff flox 1
until it wont hold any mor
CS11 with epoxy & slowly
the slot, moving it around
good squeeze out. If you
remove CSll and repeat the
When you are satisfled, wi
squeeze out and carefully
CSM2 and slide CSA4(or CS#
the side) thru CS6 to comg
ging. The idea is to use
alleron to jlg where CSll
tape wrapped around the aj
wise, stirring sticks, anc
Bondo to hold the aileron
position with the proper |
_ Once the layup has c
“~alleron’and carefully insj
The only operations
fit the CS8 spacers, and-
AN3-14A bolts that join t
CSA4 or CSAS. |
Using the aileron ri
verify that the alleron c
up or down from neutral w
With the aileron taped at
the arms on CSA4 and CSA5
the leading edge of the w
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BUILDING THE CANARD

.

The Quickie canard has swept leading
and trailing edges, anhedral, a plain
elevator which also serves as a flap,
and in addition to carrying about 607
of the aircraft weight, it provides the

BOT TN Q\%@\L\@u

and the experience that you have gained

from building the main wing should enable
you to build the canard in about the same
amount of time. It is best to reread the
sections on building the main wing to re-

view the procedures.

First, you should cut out the UNI
cloth used for the spar caps. Letter
each one of them for future identification,
as well as marking a centerline.

energy absorption(i.e. '"'spring') for the
main landing gear that is mounted at the
tips of the canard.

Because of these factors, the canard
is somewhat more complex to build than
the maln wing is. However, the basic
principles and techniques are the same,
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Construction.begins by glassing the
elevator slots with one BID at 45 deg. to
the spanwige direction, just like
the aileron slots. When the layup has
cured, -cut the BL10, BL49, and BL88 tem- . ..
Plates‘*at the 33-F-G-H-I-32 line., Use
these templates to hot wire the foam cores
Into two pieces each in preparation for
glassing the canard.

The canard must first be jigged upside
down on the table. Note that since the
canard has anhedral rather than dihedral,
the canard tips will be higher than the
root, which is opposite of the main wing.
Full size patterns of the female jigging
templates are included, and these should
be made at this time.

Also included is a top view of the
canard, showing the sweepback on the trail-
Ing edge. Reread the main wing construct-~
lon section to review the use of a string
to help jig the cores. The dimensions
glven on the canard top view are dupli-
cates of those on the female jigging temp-
lates for the canard and represent the
distance from the string to the aft end
of the jigging template,

The elevator slot foam cores should
be stored since they will not be jigged
at this time.

As you are locating the cores into
position, check to verify that the level
line on each core is level. Thisg is
important so be careful.

At BL10, left and right, you may have
to do some sanding to make the cores fit £
together at the proper angle. CAUTION!'
the cores must fit within 1/16" or ex-
otherm damage can occur,

L BL49
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LAYING UP THE BOTTOM SKIN AND SPAR CAPS

Using a hard block on the foam cores,
clean up all joggles, excess micro, and
bumps. At BL10O, left and right, round
the joints so that the glass can flow
“smoothly across BL1O. _

_Round the aft face of the shear web
slightly so that the glass will turn the
corner ok. -

You are now ready to lay up the
bottom skin and spar caps. This layup
will ‘require about 3 hours and take at
least 2 individuals, and preferably 3.

. The procedure used is identical to
that used on the main wing. Begin by
measuring, and then cutting the UNI
cloth for the skin. As before, roll
the cloth along the cut directlion and
mark 1t with the wldth. Remember that
" the UNI plies are crossed at 45 deg.
to the tralling edge of the canard to
provide torsional stiffness. The
fibers must,be straight, so take your
. time getting the wrinkles and kinks
out. Unrolling the cloth as you need it
is advised also to reduce the awkward-
ness. Use scrap UNI oriented in the
same directions to f1ll any spots not
covered by the main skins.

LAYING UP THE TOP SKIN & SPAR CAPS

Build a framework out.of lumber and
bondo to hold the canard jigged 1in place
while you turn it over.

After the canard has been turned
over, leave the lumber on and check the
level of the tips. Shim as necessary
to get the tips level; then bondo the
jigging to the table in preparation for
glassing the top skin.

Lay in a flox corner at both BL10
left and right, just like you did on the
bottom of the canard.

Clean up all joggles, excess micro,
and bumps, At the leading edge, feather
the bottom skin to a fedther edge at the

tangent point. Remember that the top
alrdn mi1er wrarm ga+mA11med =ha Teaocdd me melom

Ln Ik 7;7 cov/
Flosh

At the leading edge, lef
hang dqwn vertically, Trim |
of the tangent point. Trim |
of the edges to within 1" al;
tralling edge(the shear web)
must wrap around down to the
the face.

No overlap {is required;:
fit the skins together. Sque
cloth well to avoid the buil
excess resin, L g

Find the canard spar caj
and D." These will be put on
Use the technique used on the
to put them on.‘''In order to
buildup of material on the ce
web, trim B and D even with t
edge so that only A and C wre
down to the bottom of the she

- Peel ply the joints, the
web, andithe initial 2" of tt

Knife' itrim'the ‘leading e
tangent !point before quitting

Let this bottom skin cur

least one day.
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INSTALLIRG THE ELEVATOR SLOT FOAM CORES

_ Before installing the elevator slot
foam cores to the canard core shear web,
dig out for, and micro in place, the 3/16"
diam. brake line conduit., Allow it to
overhang each end by about 8-10".

The installation will be easier if
the canard is jigged vertically.

After mounting, the inboard end of
the elevator slot foam core should be
no further outboard than BL10.2

Review the section of the main wing
plans on TRIMMING THE FOAM CORE as it
applies to sanding down the "tails".
Do that with the elevator slots, in-
cluding the micro corner, and then layup
one BID top and bottom to join the ele-:
vator slot foam cores to the main portion
of the canard. Lap the BID a minimum
of 1" onto the maln canard skin.
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MOUNTING THE OUTBOARD ELEVATOR PIVOT

Find CSM7 and locate it about 0,25"
inboard from the outboard end of CS16.
Use 3 pop rivets to hold 1t in position.

Find €CS19, and insert CSM5 as shown
with the three washers and the AN363-428

nuts.

There must be a minimum of 0.6"

from the last washer to the end of CSM5
so that CS16 will have to be moved 1n-
board quite a ways before it can fall off

CSM5.

Round the end of CSM5 as shown.

Later, when CS19 is installed against

the canard shear web permanently, the ele-
vator slot foam core will be trimmed span-
wise so that CS19 will f£fit flush against
the end of 1t.
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FTTTING THE MIDSPAN ELEVATOR PIVOT

This section is quite similar to
what you had to do to mount the outboard
alleron plvot previously, so review that
work before reading any further. .

The midspan pivot 1s mounted at BL49.

Screw CSM3 into CSM2 and retain it
with a locknut. It must be tight. Round
the end of CSM3 slightly.

Measure 38" outboard from the inboard

end of the elevator. Using a router bit,
route & slot 1/8" wide for about plus or
minus 17 deg. of rotation. Next, insert
CSM2 into CSL16 with the flange pointing

inboard. You may have to sand CSM2 to get

a snug fit. Push CSM2 outboard thru the
tube with a stick until you just see it
flush with the routed slot. Rivet 3
MSP43 cherry rivets to hold it in place.
Note that the rivets grip the tube/CSM2
assembly, To do this you will have to
drill access holes thru the foam so that
the rivet gun can reach the rivet. These
holes .can be filled later with foam and
mlcro.

The routed slot must be opened up
so that C517 can slide off of CSM3 and
out- of CS16 while remalning perpindicular
to CS16. This means that the slot must
be about 0.5" to 0.6" wide. Also, check
to see that CS17 can rotate abguyt CSM3
approximately 17 deg. in each direction
while inside C§16.

Repeat this procedure h the other
elevator. Be careful that ¥e 'Elange on
CSM2 points inboard so that CSl7 will
slide off CSM3 as the elevator is moved
inboard.

CS18 are shaped blocks of red foam .
which are mounted in the wing, butting
up against the rear face of the canard
shear web. Later on, CS17 will be
sandwiched between a pair of CS18's,

To find out where the pailr of CS18's
should go, temporarily set each elevator
in its approximate postion on the canard;
with the inboard elevator edge at BL1ll.,
C517 should be against CSM2. Now you can
mark where the palr of CS18's must go to
capture CS1l7. Remember that to remove
the elevators, they are moved inboard

ﬂ'\

(while CS17 remains fixed b
pair of CS18's) until CS17 .
CSM3; then the elevator ¢an
off. If you don't stand ba
about this, you are likely |
during the installation.
Once you know where the
Bo, use a router as you did
ailerons, to remove that po:
the elevator slot foam core,
the BID on top and bottom
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INSTALLING THE ELEVATORS

The elevators are installed and rig-
ged prior to the canard being mated to
the fuselage. Therefore, after mating,
only CS13 needs to be hooked up for a
functioning pitch control system.

This section is also quite similar
to what you had to do to install the
ailerons previously, so review that
_section before reading any further.

© " Begln by jigging the canard '
vertically, with the leading edge at the
table.

Take CSM1 and make a 1.3" length
piece for the right elevator and a 1.8"
length to the left elevator. If nec-
essary, sand these to allow them to
snugly fit inside C516 flush with the
inboard end of CSl6.

Remove CS17 from the midspan pivot
so.that it doesn't get in the way.

Find phenolic bearings CS15 (2)
and CS14. Dull the phenolic with saund-
paper.

Find CSA8, CSA6, and CSA7. These
three welded assemblies will be used
. with the elevators to jig the phenolic
bearings.

The purpose of the following des-
cription is to allow you .to fit the

elevator in a way so as to prevent binding:
1. Trim the canard core locally so

that CS15 can be positioned at
BL10.3

2. Find CS19

3. Have one individual hold CS15

against the core while you hold

the elevator in position and
push CSA7 thru CS15 into CSML.
The inboard elevator should be
about 0.5" outboard of CS15 so
that the CS8 spacer will fit.

4. Slip CS19 into CSM7 and position

C519 against the rear face of
the canard shear web
5. Verify that no binding occurs

during elevator movement. If -
it does, modify CS15 and CS19

t111 they allow the elevator to

rotate freely. Don't be too

concerned with the elevator gap

near the mldspan hinge since

o L s
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INSTALLING THE MIDSPAN PIV

Once the inboard and
over the bearings are cure
want to permanently instal
each pair of CS18's. The
which should be min. . 0.06
can be set by where CS17 i

~vertically.

Begin by installing
on the inboard and outboa

“memberuto leave a gap of .
‘board -for CS8 spacers lat

install CS17 on CSM3 agai
of CSM2. Make it the cor
wich with a pair of Csl18'
fit the sandwich in the c
the shear web({ the cutout
wich should have been don
When satisfied with the f
mount the CS18's and CS17
Use tape and stirring sti
tain the elevator gap tor
at about 0.06". Permit t
to cure one day, then la:
across the sandwich top :
smoothly join them to the
Some sanding of CS18 may
to make a smooth transit:
this procedure with the

INSTALLING THE CS8 SPACE

The CS8 spacers pre
from sliding off the piv
installation 1s the same
for the aileroms. Allow
1/16" free play in the s
that the elevator must r
and CSM3 until it has mc
least 0.3" inboard.
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WHEEL PANT CONSTRUCTION
In this section, you will make one
'left wheel pant and one right wheel pant.
The wheel pants are composite struc-
- tural shapes that must carry all landing
gear loads into the canard. Therefore,
they are made much stronger than the or-
dindry cosmetic type wheel pants found
on many homebuilts. There 18 some carv-
ing required, but after having finished
the fuselage, you will find that easy.

Begin by making two
and LG3. LG2 and LG3 ar.
orange foam. The LGl co
from the blue foam. Mar,
and one set Right to avo:

The following proce
to make the left wheel p
right wheel pant is just
8o that the same basic ir
cover it also. You will
i1t easier to do both of 1
time. :

See /4/0/06-’#4@

po -
N T o Cight A Ledr
AN3-74 BolH, Ar 265-1D, A8 210~ 14 (2.
53" /)27(4 Sosare /y/snnv/’um) t/OOD‘

;‘/1'7’7‘ 2 cCcoun ﬁf"J'd/J & (-;44;17 /Q/‘//E‘? I
solicl rrve’s

Use a plece of 0.063" th
one lnch square, drill a hole
bolt in the center, and then
plate to the aluminum so that
pass through the aluaminum int
Assemble the pulley combinati
Next, trilal fit the assembly
core, removing foam so that ¢t
will fit flush with the LGl £
satlisfied, remove the pulley
protect the nutplate hole wit
and mount the aluminum/nutpla
to LGl with flox.
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Once that curing is accomlished,
lay the combination on the table with
LG3 face down, and layup two plies of
BID on the inside of LG3, allowing the
cloth to lap up on the LGl faces that
surround LG3.

Tiwo BID /apping

) _Onto LG/ Fages Kot Trim

\\L\\\“ai ST phMHW\\\ mmhsfr{mm

2517 - W o | Top face
t].f ) 0Kk L&)

Laz |
Now, you are ready to flag the UNI
stiffener over the location of the LG4
inserts. Begin with a piece of UNL cloth
10" x 7" with the orientation along the
7" edge. Flag the piece 5 times along
the 7" edge(i.e. every 2"). Flagging
consists of the following procedure:
1. Fold the cloth over on itself
2. Wet out the cloth
3. Lightly run a new razor blade
across the bubble
Stipple the cloth down

Repeat steps 1-4 as many times
as needed. .\m\ rimds)

TARBLE

4.
5.

While the LG2 layup is still tacky,
join LG2 to LGl with micro. Now, layup
two BID tapes on the inside to join the
LG2 glass layup to the LGl glass.

At this point, you should have a
sandwich, with LGl as the core, LGZ as
the outboard face, and LG3 as the in-
board face.

Drill in the pulley hole with a2 short
angle drill. If you don’t have one, cut
the hole with a small exacto knife.
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Next, the two LG4 inserts must

be placed into postition after the
previous layups have cured. Remove
orange foam from LGZ and LG3 down to
the inside glass layup in the areas on

- Z” St iiener (Orientation the LG2 and LG3 patterns which denote

Ll - . \ reets sule  Fase: fe. the locations of the LG4 inserts. Then

et m ptren Loo ks v AL use micro to permanently insert the LG4
inserts.
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After these layups are cured, drill
in the pilot holes for the axle with a
long 1/4" drill. To do this, with the
wheel pant laying flat on the table,
drill through both faces, keeping the
drill perpindicular to the pant.

S

——




3

J

- TP greEryrmT=J2 o GAirAT TR e Wi W W S WA e e

to attach the pant to the canard and a
plece of lumber is attached between the
1G4 insert and the canard so that the
assembly will not move.

Begin by rigging the wheel pant in
the approximate position. Bracing is used
to keep it firmly fixed. Sight thru the
axle holes,keeping the two holes in the
wheel pant concentric(like sighting thru
the sights on a gun). . Move the wheel pant
until the line of sight approximately
intersects the other canard tip where the
axle holes on that wheel pant will be loc-
ated. Bondo the lumber in place.’

' Next, repeat the operation with the
other wheel pant except that now you can

.actually sight on the opposing wheel pant

axle holes.

The objective is to be able to sight
through each wheel pant and see the other
wheel pant axle hole lined up im the "sight".
The process is iterative until you can con-
firm that a bullet fired along the sightline
through each wheel pant will go right thru
the opposite wheelpant axle holes. At this
point you have 0 toe-in and O camber, which
is what you want, Some minor trimming of
the canard tip may be necessary so that
the wheelpant fits flush against the can-
ard tips.

Now, turn the c¢anard over and jig
it right side up, being careful not to
change the alignmernt of the wheel pants.

CONTINUED ON NEXT SHEET
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and the pictures provided to visualize
-, what you want the finished product to
% look like. The templates are provided
to help, but use your eyeballs to develop
‘a pleasing shape. Sowme points to remember
‘are as follows:
1. LG4 should remain .250" thick at
the axle hole.
2. A smaller pant will be lighter and
cleaner looking, so don't leave
excess foam on the pant.

After the wheel pant 1s carveqd you
are ready to glass the wheel pant. First,
put in the flox corners as shown; then
layup two BID over the outside face of the
canard. Lap up on the canard a minimum
of 1.5" and use a minimum of 1" overlap
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SECTION AA

wherever else you overlap the cloth.
After this layup has cured, remove the
lumber jigging from the inside face of
the wheel pant, touchoup the inside
face contouring if needed, and then
glass two BID on the inside face..

Also, the flagged UNI stiffeners will
have to be laid up, using the same tech-
nique as you did earlier.(See Section B-B)
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BRAKE INSTALLATION

The brake system consists of one
mechanical tire scrubber per tire (BSW1),
actuated by a 1/16" cable that runs over
a pulley (AN210-1A) in the wheel pant,
through the 3/16" diameter Nylaflow tubing

to the opposite wheel pant where it connects

up to another
The system 1s
the cockpit.

spring loaded

BSW1 in the same fashion.
actuated by a pull handle in
The brake shoes (BSW1l) are
in the "off" position.
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The brake pull handle
of pine, or any other dure
cable is looped through a
end of the handle and ther
with two nicropress sleeve
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MOUNTING THE WHEEL

Begin by mounting the tires on the

wheels, To do this, take the two wheel halves
apart (note that an allen head tool is required),
slide the two halves over LG8 (see below) after
mounting the tire, and rotate the two halves
until the 1/2" diameter tire tube hole (at the
wheel halve split line) are lined up. Then,
reassemble the halves with the allen head screws.
Open up the 1/4" axle pilot holes in
the wheel pants to 5/8" dlameter.
The following procedure and sketches
are for the left wheel, but the right wheel
is a mirror image.
Make LG8 after carefully measuring the
appropriate distance off of the wheel pant.
The LG7 spacers are made out of 6061T6 Alum-
inum tubing of 7/8" diameter and 0,125" wall,
The LG7-bearing-wheel-bearing-1LG7 length
should be about 0,02" less than Distance "A".

By lnserting LG6 thro
keep them in the proper po:
S8lide the assembly up into
ition inside the wheel pant
and push LG8 from left to 1
pushing LG6 out the other :
LG8 is resting between LG2
the AN970-3 washers on the
the AN3-44A bolt. The bolt
until it clamps up the LG7
the bearings. If LG8 is t
Prevent the clamping effeci
Spacexrs are too short, the:
either. Therefore, you wil
trial and fitting to make t
right, In the future, whet
remove the wheel, use the 1
reversing the above procedi
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FUEL TANK INSTALLATION

Begin by cutting the openings for
the fuel gauge and filler cap assembly,
and the notch for the fuel line.

Next, fabricate the fuel tank stif-
fener from orange foam. The semlcircle
in it 1s to allow fuel to drain from one
side to the other. Once you have the
approximate shape, join it to the fuel

tank with one BID on each side. —_—

Approx. R dam hole
Sr Fre/ &Gaze
Locate O.7" /nboared
Ond at i 6c/je.

pat—_ "Wotch” cof out Sor fue

Larye CuFav?”
or

Le/ Liller cap

9" x 344" (desin 4 inboard
oF edge of Sank

Now, you are ready
fuel Inlet line and fuel
fuel drain is threaded 1
thick aluminum plate you
to glassing the outside
The screen 1s used to en
inlet to keep out FOD.
and held in place with
inlet line is 1/4" diame
ing. Use lots of flox w
meets the screen. The ]
the left rear part of tt

_ : " “ fuselage side, so that i
Alninuwy Screep Doar Lome tank a% the notch you pt
Screern From Aardusare Sdore in the fuel tank.
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" The fuel gauge is made by shaping
"ia plece of green foam to the shape shown,
.sticking an 8'" long 1/4" wood dowell into
“"the foam, and then coating the assembly
" with leftover epoxy, and hanging it up
to drip-dry. The clear PVC pipe should
be mounted after the fuel "tank has been
installed. _ ,

To install the fuel tank, use plenty
of Flox all around the tank and on the fus-
elage where the tank joins it, and then
carefully lower the tank into position,
making sure that you get very good flox ,
squeeze-out everywhere. That is the best
way to prevent fuel leaks later on. At
the back left corner where the fuel line
exlts, use a lot of flox and then one BID
over the area to seal 1t well. Layup
two BID tapes at every seam, except along
the trailing edge of the tank, where you
should lay up two BID pleces that over-
lap onto the seatback bulkhead, to pro-
vide some additional protection as you
step into the cockpit., '

To complete the fuel gauge, install
the clear PVC pipe with flox and use a
redgoam stopper for the top and a red
foam” spacer for additional rigldity. Be-
fore attaching the PVC pipe permanently,
verify that the float will not hit the
stopper when the fuel tank is full.
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FUEL CAP

The fuel cap 1s made from a top off
of a 1 pint storage bottle. This is be-
cause the plastic will bond good to the
composite fuel tank.

If you don't mind occasionally spil-
ling fuel inside the cockpit, and if your
FAA inspector permits, you may elect to
mount the cap directly to the tank inside
the fuselage. However, we feel that it
{s worth the extra trouble to make a
filler pilpe and mount the cap on the
fuselage side where it is accessible
only from the outside. By the way, if
you elect to use the inside fuel cap
idea, you will have to plumb a separate
fuel tank vent line;otherwlse, a small
hole in the cap will vent the vapors to
the outslde air if the cap is mounted on
the fuselage side.

Begin by cutting the storage bottle
at the neck(right before it widens out).
Next, for a filler neck mold, find a
household bottle with a compatible diam-
eter. After placing some Saram Wrap
around the bottle, lay up 3 plies of BID
around the bottle and allow to cure.

Then trim it(after removing the bottle,
of course).

The pictures included in thils sect-
ion show you what the finished product
looks like. Basically, you must cut a
hole in the [Luselage side, and angle the
filler ncck and cap so that 1t will stay
as low as possible to avold taking up space
occupied by the side console and left hand
Instrument stack. The fuel cap 1s mounted
on the lelft fuselage side.

The hole through the fuselage side is
protected by using a mlicro corner inside
and out, and a BID layup around the hole
to protect the bare [oam.

Later on, you may wish to fabricate
a light metal cover for the hole.

Ugse two plies of BID to join the
filler neck to the tank and the cap to
the filler neck, Work carefully to avoid
lealkks which might allow fuel vapors into
the cockpit.
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MOUNTING THE MAIN WING

The waln wing is permanently attached
to the fuselage with 2" BID tapes on both
the inside and outside of the fuselage,
and 2" UNI tapes on the inside.

" Begin by leveling the fuselage, both
longitudinally using WL15, and laterally
using the longeroms.

The procedure for fitting the main
wing is one of fitting, then trimming,
then refitting until the main wing fits
properly.

Some important considerations are:

1. When the fuselage sides were
made, the BLOO main wing tem-
plate .was used to approximate
the cutout. This cutout must

" be trimmed to make it fit the
actual wing.

2. The level board on the main wing
. must be level when the main wing
i{s in the proper position. Re-

check the fuselage leveling also.

3. Avoid having to use lots of flox
to fill voids during the mating
process by being careful in the
trimming.

4. Check to make sure that the main
wing centerline is on the fuse-
lage centerline. .

5. Check the dihedral of the wing by
siting across the span with a
level as shown.

Line oF site c«ﬁmj

o .. A

When everything is re
glass wherever the fusela;
meet, and then mix up som
areas on the left and rig

" where the mating owcurs.

on the front and rear fac
where it will meet the FS
and the seatback bulkhead
plenty of flox to fill an
the bulkhead and the wing
main wing onto the fusela
squeeze out and then remo

Now, check the level
and wing again, as well a
angle, When satisfied, 1
alone for one day in orde
to cure.

Then, you can begin
BID and UNI tapes that pr
strength. Note that two
everywhere.
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MOUNTING THE CANARD TO THE FUSELAGE

The .canard is permanently attached
to the fuselage with 2", BID tapes on
both the inside and the outside of the
fuselape.

" Begin by leveling the fuselage both
longitudinally and laterally. The fus-
elage should be high enough off the
ground that the canard can be slipped
under it and up into position without
noving the fuselage.

" The procedure for fitting the
canard to the fuselage is onecf fitting,
then trimming, then fitting again until
the canard smoothly mates to the fuselage.

Some. important points to remember
as you are doing thls work are:

1. When the fuselage silides were
made, the BL10 canard template
was used to approximate the
cutout. This cutout will have
to be trimmed to fit the real
canard.

2. The level board on the canard
must be level when the canard
is joined to the fuselage. Re-
check fuselage level also.

3., Avoid having to use lots of
dry micro to £111 volds during
the [inal mating process by
being careful in the trimming
process,

/..-Dry mreren

4. Check to make s
canard centerli
fuselage center

5. Check the skew
measuring the d
axle to STA172(
spring meets th
each side. The

When everything is r
micro and apply it libera
canard and to the fuselag
two will mate. Gently la
into position on top of t
sure that you obtain good
everywhere and then remov

Now, once again chec
the canard and fuselage,
skew of the canard. When
that everything is absolu
lined up, leave the aircr
about a day in order for
cure.

Then, you can begin
BID tapes that provide th
Note that two tapes are u
both_ inslide and out.
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SIDE CONSOLE INSTALLATION

The side consoles can now be
installed. Use one BID over the
bare orange foam side, overlapping
onto the fuselage, fuel tank, and
seatback bulkhead. Some trimming
of the sides may be necessary be-
cause of differences in your locat-
ions of the fuel tank, etc. Also,
the top side console rests on_top
of the side console.
"7 After installation, therefore,
you will have one ply of BID on
each face of the consoles.
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TRIM SYSTEM

Roll trim and rudder trim are by
ground ajustments. The pitch trim can
be altered in flight, even though for
most flying, you will probably find
that you don't retrim very often.

Roll trim 1s adjusted by changing:
the length of the rod end combination
that joins CSA6 and CSA7. This must
be done on the ground, of course.

Rudder trim should be accomplished
by placing a small tab on the rudder
and bending it to make the rudder trim
at the desired angle. Remember that
bending the tab right will make the nose go
left. The rudder trim ekoild anlv ho

s . u

may have to stretch,
both springs to get tl
travel. Without touct

trim system should be
elevator within a plu

range from neutral.
the down elevator con
For the trim arm
blade from the local |
to the correct length
notches with a file
at least 1/8" deep. °
that you will end up -
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CONTROL_STICK INSTAL)

This section is

|.0 MAR the fuselage has bee:
the side consoles in
Begin by instal
right hand side cons:
face of CS1 should b
Note that two plies .
& wrap-around config
C51 to the RH top si
addition, the same p;
used to join CS1 to
A ply front and back
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SEATBELT ATTACHMENT

Begin by cutting :
of the 5/8" triangular
two pleces go on eithes

N tom fuselage corners be

and the seatback bulkhe

-~ rounded on both ends s
) up will flow smoothly -
/  FSS’_%—,. Mount them in place wit

Next, you will las
Seatbeckt BID cloth over the sprt
Rutichead cloth must lap up on tl
one inch everywhere.
While that layup i
aluminum angle pieces ¢
stock. The hole for tt
drilled before mounting
holes must be drilled i
inside of the fuselage
show countersinking the
the outside of the fuse
but it does reduce the

LOCATE SEATBELT A77RCHBEAS
N THIS AREA BLOTH SIDES
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FRONT COGKPIT COVER

The first step_ toward installing the
canopy 1s to-.make the front cockplt cover.
This cover is hea? formed similarly to
what you d/d on the -fuel tank angd seat-
back bulkhedd, :

The cover extends from the forward
face of the firewall to STA58(initially).
Use the firewall and the instrument panel
bulkhead to aid in contouring the cover.

Begin by temporarily installing the
instrument panel bulkhead at STA37.5
with dabs of Bondo. Next, rough cut a
plece of orange foam and begin heat
- forming it to the required shape. Go
slow,:and check for dips and bumps often.
When you have it formed, Bondo it in
place to the fuselage at the longerons.

oA RO Canvor
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Next, layup 2 BID at 45 deg.
on the top of the cover, Us
wrap around the longeron and
sides will facillitate keepi
off of the fuselage. Knife
9lass even with the longeron

After the Iayup has cur.
the cover from the fuselage
o07¢ BID on the inside face.
layup become very tacky, and
it back on the fuselage so ti
cure in the proper position.
cloth is not tacky, the glass
off of the foam when it is up
Epack the layup often.

The instrument panel bu]
mounted to the front cockpit
one BID tape front and back.
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MAIN WING-FUSELAGE COVER

Once the main wing has been mounted
to the fuselage, and the aileron control
system permanently installed, and the
canopy mounted, the main wing-fuselage

cover can be formed and installed,

The material used is the orange foam.

You will probably Ffind it easier to make

The foam is formed using :
8s well as using the contourin,
existing fuselage, in order to
with a shape that ig Pleasing.

Once the shape is develope
one BID on the inside face of t
Let it become tacky. so that 4



TRE CANOPY

The canopy is sent to you molded to
shape. It is crated to protect 1t from
scratches during shipment. We suggest
that you protect your canopy from scratches
by spraying or brushing on a "peel coat'*
or by taping paper or plastic over it for
protection while you are building the frame
and while you paint the aircraft. Leave
this peel coat in place except where you
need to remove it to lay down grey tape or
lay up glass. When your canopy is com-
plete and the airplane is painted, this
coating will peel off easily.

Trim the canopy plexiglass along the
premarked lines provided. A band saw, an
abrasive cutoff disc in a hand held grind-
er or skill saw, or a saber saw, will do
the job, but in any case, go slow or you'll
ruin your whole day(not to mention your
canopy). We've found that the abrasive
disc is the easier method. Another ex-
cellent tool 1s the number 406 steel saw
blade (about 1" diam. disc) that's avail-
able as an accessory for your dremel hand
grinder.

Laying down a layer of grey tape on
both sides of the cut line will not only
help guide you, but also help minimize
breakage.

Remove all nicks from the plexiglass
edges with a file. Polish the edges with
320 grit sandpaper. Nicks or scratches
can start cracks in the plexiglass.

Next, make the aft canopy bulkhead,
and locate the left side and right side
canopy stiffeners that you made back in

the fuselage section.
The canopy must be fit to your air-

craft. You will find that you have to

fit and trim several times before you are
satisfied. Read over this entire chapter
before preceeding to understand what 1t

1s you are trying to accomplish. Basically,
the tighter that the canopy fits the fuse-
lage, the more airtight and attractive

it will be.

Bondo the forward fuselage cover to
the forward fuselage. (Several dabs)

Lay three layers of grey duct tape
along each longeron from the seatback
bulkhead to the instrument panel bulk-
head on the right side, and 4" forward
of the aft edge of the forward Fuselage
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FORWARD CANOPY SEAL

Before doing this step, the canopy
should be permanently attached to the
forward cockpit cover.

The forward cockpit cover 1s cut so
that the canopy can swing open after the
front part of the forward cockpit cover
has been glassed to the aircraft. In-
cluded in this section are the details
for making a seal for this joint to min-
lmize air leaks.

Begin by deciding where to cut the
forward cockpit cover. To do this,trial
fit the instruments and note how far for-
ward they project, including the pitot
static tubing(see Chapter 16). Since the
Instruments remain with the canopy as it
1s opened, you must make sure that they
willl clear the front(fixed) part of the
forward cockplt cover., Draw a line on the
cover to represent the cut line. It is
suggested that you make this line slant
aft, as shown, in order to provide a
"clamping' effect as the canopy is closed.

Next, drill several #40 holes along
the cut line so that it wmay be redrawn
on Lhe inside face. Then layup grey tape
as shown. Finally, layup a three BID
lip, as shown, on the inside face of the
forward cockpit cover. Let it cure for
a day.

Now you can go ahead and carefully
cut the forward cockplt cover along the
cut line, being careful not to cut through
the lip. ¢se a Aacksac,

Lay up one BID lapping onto the 1lip to pro-
tect the orange foam. Another layup of

one BID protects the bare foam of the edge
of the canopy.
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With this framework now mounted securely
in place, you can now begin the final trim-
ming of the canopy. The various sketches in
this section should be studied to help.
Baslically, the sides of the canopy should 0.6" 7ye
rest against the grey tape on the longerons, tf“”?’
the aft canopy should fit flush with the oty
aft canopy bulkhead, and the front part of
the canopy should follow the contour of the e
front cockpit cover. Don't be discouraged ~
as you trim, cut, and sand several times. =~
The better job you do here, the nicer the GLey THLE cbfg
finished canopy will look. (esed fo cCondrn/ ‘
¥f the main wing cover has already /éyﬂgﬂ ov? Ckzmy%y)
been made, you might set that in place to '
judge the canopy height at the aft canopy
bulkhead; 1f not, just remember that the
cover is about .33" thick.
The aft end of the forward cockpit
cover will have to be trimmed so that the
edge conincides with the canopy edge. This
ls so that glass tapes can be wrapped around
the corner joint later.
After you have established the final

canopy trim line, place a layer of grey tape
as shown, inside and out. This grey tape
will help control the glass layup that you

will be doing on the canopy. You won't have
to worry about the layup portion om the grey .”_,;._)___ _L_ _‘_ __L_h{p

tape. Next, sand the plexiglass dull in- ¢ v f 1
side and out within that zonme. Round all (////
”’h\.‘/ﬁ'j J%’Cés '/‘-‘ y=

the edges of the plexiglass so that the /%?
lass will flow smoothly around the corners., 7

s Bondo two wood sti}::ks (nominally 1/2" craopy agains? sahiio
square) across the canopy stiffeners, as

shown. These sticks will prevent the Sr1oE  LrEe
stlffener from bowing in.

Next, Bondo a board(nominally 1-1/2"
by 3/4") to each side such that by wedging
mixing sticks in between the board and the
canopy, the canopy will be positioned
against the stiffeners.
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After the layup has cured for one day, . . T
remove the lumber, break the bondo joints,
and remove the canopy-forward cockpit cover
assembly. :
Make sure that all edges of the plexi- GRSy
glass are radiused, and that the plexiglass TAPE
that. will be glassed onto is dulled. As the
sketch shows, two BID tapes are wrapped
around from the inside plexiglass around
the stiffener onto the outside plexiglass.
As you can see,. the grey tape controls how
far up the plexiglass the layup will go.
At the aft canopy bulkhead, two BID are
wrapped around inside and out. At the
forward, curved edge of the canopy, you
have already laid up the outside two BID,
but radius the inside edge and lay up
two BID there also.
In order to make sure that the canopy
doesn't warp during curing, place.siran
wrap on the fuselage -longerons and place
the canopy-forward cockpit cover in the
proper position until cured.
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HINGING THE CANOPY

The canopy is hinged on the right
hand side with two 6" hinges. The
installation drawing gives all of the
necessary details.

Remember that you previously had
put in some plywood stiffeners(4) into
the right side stiffemer. The bolts
holding the hinge to the canopy should
go through these inserts. The 7" and
30" distances on the installation
drawing are approximate; as you can see,
the important item is for the plywoed
inserts to be used.

Note also that the right side
longeron is carved out so that the
hinge is even with the top of the long-
eron. Re careful not to overtorque the

bolts.
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CANOPY _ TNSTALLATION (HINGE)

CANCPY LATCH

The canopy latch is located on
the left hand side.

Begin by making C3, and rounding up
Cl, and C2Z.

Install Cl as shown. Next, take the
C3 part, a batch of Bondo, climb into the
cockpit, clocse the canopy, and position
C3 on the left canopy stiffener to match
the position of Cl, as shown. Hold the
C3 in place until the Bondo hardens, then
gently open the canopy and drill in C3.
Depending on the location initially of CIL,
it may be necessary to racess C3 some-
what into the plywood insert{(the imsert
was put in when the stiffener was made).

'Finally, after climbing back inside
the aircraft with the cancpy closed Bondo
C2 in place so that the canopy is clamped
down tight when the AN525 head is slipped
into the hole in €2. Then dzill C2 in
place. The Macrame Bead is available from
any variety store).
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ANQOPY PINS

In order to increase the stiffness
f the fuselage with the canopy closed,
wo pins, one at the front of the canopy
nd one at the back of the canopy, are
ermanently mounted to the left side
anopy stiffener and rest in a hole in
he longeron when the canopy is closed,
hus providing some extra rigldity for
ateral flexing of the fuselage.

Begin by cutting the heads off of
‘wo AN3-12A bolts, then cutting off the
,hanks(the threaded porticn), and then
-ounding one end-of each. At the forward
ind aft ‘end of the left side canopy stif-
fener, drill a hole and permanently mount .
-he cut off bolt with flox. | ;

Next, mark where the bolt intersects
:he longeron as the canopy 1s closed.

yrill a 5/16" hole there and £111 the hole QORI DPET A

#sith Flox. After the hole full of flox et
nas cured, drill it out so that the bolt 7:V£ 7//29/77‘_{ b-

#ill slide in. Repeat this procedure
for both bolts.

——

INSTALLING THE FORWARD COCKPIT
Once’ the' canopy has been i

on the aircraft the forward co
cover which is not part of: the
frame canibe permanently attach
_ the fuselage. Use two BID tape
. each side and two BID tapes at
' firewall. It is necessary only

this on the outside of the fuse

SECONDARY CANOPY LATCH ' ' ‘\‘\""‘*-5‘

Failing to securely latchythe canopy
before takeoff will probably cause it to
open in flight. The flight characteristics
of a Quickie with the canopy open are un-
known; however, it is potentilally a very
dangerous situation and could result in
the aircraft becoming very difficult to fly.

For that reason, these plans reflect
a secondary canopy latch similar to:an
auto hood latch. Make sure that you install
it, even though you probably think "it won't
happen to me,

This secondary latch catchcs ‘the canopy: .|
lo case you forget to latch it. To open the }ﬁ : ‘;1"5£W9ﬂ
canopy, raise it 2" then push in on the stain- N Q067
less piece, then open. . (?—’ﬁ\;‘:{f‘;{;{f |_._

- The AN509-10R10O screws are ’ 2
, 400)( s 1D sapcer
installed through the plywocod insert that €
vou put.into the left cockpit ct-i ffernetr {?Am-If?‘ZJ
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INSTRUMENT PANEL

The instrument panel is made out of
orange foam using Z BID on each side for
rigidity. A full size pattern 1s included.
Don't get carried away with installing
too many instruments; you will be much
happler with the aircraft 1if you keep
everything light and simple. The sug-
gested panel layout should be consid-
ered as having the maximum amount of in-
strumentation; the instruments supplied
with the kit are all that are required,

The instrument panel is mounted to
the instrument panel bulkhead using the
three 100PM-6 shock mounts,

The small panel contailning oil temper-
ature and oil pressure gauges 1s mounted
on the right side of the cockpit at the
same station as the Instrument panel. One
ply of BID on each face, and one BID on
each side to join the panel to the fuselage
side should be sufficilent,

NOTE: The Instr. Fhne! Bolichead mae

lrave HFo be podilied Ao aflows

SAe st uts S /on,.U'ecJ“ Forwerd

7‘7;/"00@ A /‘7‘-.

PITOT-STATIC SYSTEM

The pltot-static system conslsts of
a cockplt static source and a pitot tube

mounted on the right wing.

Since a cockpit static source 1s
used, simply drill some small holes in
the statlc hole plugs on the back of
the altimeter and airspeed.

The pitot tube should point for-
ward at about BL34 on the right wing.
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ENGINE INSTALLATION - PART 1

Note; Engine Installation - Part 2
covers the complete installation of the
ONAN engine in the Quickie airframe, and
i1s included with the Engine Package.

ES2

A triangular piece of 1/4" Aluminum is
provided with the kit. It is made into the
ES2 engine mounting plate. The plate comes
to you with centerpunch marks for the center
hole, the engine mount holes, and for the
three 1/4' shock mount holes at the corners.

First, lay out the center hole of 5.9"
diameter with a pair of dividers using the
centerpunch mark provided. Do no cut this
hole out at this time.

Next, you will want to drill out all
of the centerpunched holes with a #40 drill
bit. This is best done with a drill press
but can be accomplished with a hand drill
if you are very careful.

Finally, you will open up the holes
as follows:

1. Engine holes - 5/16" diam.

2. Englne shock mount holes ~ 1/4" dian.

3. Center hole of ES2 - 1/4'" diam.

The next section on "Installing the
Engine Mounts" refers to installing the
shock mounts between ES2 and the firewall.
Later, using the plans accompanying the
Engine Package, you will install the Engine
onto the ES2 Engine mount holes that you
have just drilled out to 5/16" diameter.

A5 Arom. 7‘y/fca/' ?/a/a:ce:
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fORWARD FACE OF THE FIR™WALL

Co the forward face of the fire-
wall, it will be necessary to place as-
bestos and stalnless steel(.016" thick)
as well as to mount the steel firewall
extens.ion(referred to as the 'piepan").

Begiu by measuring and cutting the
1,016" stainless steel to the shape of
the firewall. It is probably easiest
to use the firewall on the airplane for
a template,

Next, do the same thing with the
asbestos material, ' _

When you originally cut the ply-
wood firewall ouwZ, you drilled a pllot
hole for the centerline of the crankshaft,
Working from the cockpit side with a pen,
carefully mark this polnt on the steel.

Round up the steel piepan and use it
to cut out both the plywood firewall and
the stainless steel piece. The piepan
should ‘be a loose fit in the plywood and
the stainless steel. However, since you
will be riveting the piepan to the fire-
wall, be careful not to make too big of-
a hole or you will have insufficilent edge
distance for the rivets.,

The drawing shows what the comblnat-
ion looks like. Use .75" spacing on the
rivets all the way around on the plepan
and enocugh rivets to join the stainless
steel-asbestos-plywood together, . It 1s
easler to do the plepan last. Be sure
to rivet the stainless in the corners
so that it won't pull up.

Finally, open up all of the engine
mounting holes in the firewall that were
covered up when the asbestos and steel
was put on the forward face, Drill thru
from the back side of the firewall.

INSTALLING THE ENGINE MOUNTS

When you originally cut out the
firewall, you drilled a 1/4" pilot hole
that represented the centerline of the
engine crankshaft. You also previously
drilled a 1/4" pilot hole through the
englne mounting plate (ES2) center, as
well as 1/4" holes in ES2 to represent
the locations of the three engine mounts,

Begin by leveling the fuselage
across the canopy rails so that the fus-
elage 1s level in roll. Mount ES? on the
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SURFACE FINISHING

N

INTRODUGTION

Finishing the composite airplane is quite
a bit more important than simply obtaining an
attractive paint job. The finish on a compos-
ite aircraft serves to protect the structure
from weathering and deterioration from ultra
violet radiation (sunlight). The finishing ma~-
terials also give the airplane its final aero-
dynamic shape. Using the proper materials and
techniques, the finishing process is fast,
pleasing (both esthetically and aerodynamically),
and provides for long maintenance-free service.
Use of sub-standard materials can limit the life
of the finish, result in an overweight airplane,
or even limit the service life of the airframe.
Sanding is done constantly during the finishing
process and extreme caution must be exercised
to avoid damaging the structure. A poorly exe-
cuted finishing job can destroy the structural
integrity of the airframe. Even the finished
color of the composite aircraft can effect its
structure. The finishing process is as important
to the structure of the composite ailrplane as
baslc materials and techniques used in fabricatiou
are. Proper techniques must pe adhered to for
safety as well as to obtain an attractive airplane.

The Quickie is very sensitlve to weight
growth. You may easily add 20% pounds during
the finishing process 1f you try to finish
the entire aircraft to sailplane standards
(smooth, wave-free surfaces). For that reason,
we think that only light pilots(under 160
1b. should consider finishing their entire
Quickie to those standards.

There is one part of the aircraft that
must be finished to a smooth and wave-free
surface - the canard. We have found that
unless the canard is smooth and wave-free,
serlous degradation of performance and fly-
ing qualities results. This section will
tell you how to obtain a smooth and wave-
free finlsh on the canard.

The rest of the airplane, in order to
keep it as light as possible, should be
sanded with very little filling, then primed,
and then painted. This will allow some of
the fiberglass weave to remain showing, but
your Quickie will still look good.

Remember, build it light and finish it
1light; every pound of welght that you save
during the construction and finishing will
make the aircraft much more fun to fly in
the coming years.

L
determines how much solar h
White surfaces absorb very
sun's heat while a black su
will heat up tremendously.
graph shows the relationshi
surface temperature. White
the standard color for fibe
preclude any possibility.of
due to solar heating. The
ply to the Quickie, and whi
Trim colors in non=-critical
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Step Two: Coarse Filling
You must be extra cautious in this step or you
may destory your structure. When you take a piece
of sandpaper and start grinding on your compos-
ite structure it's like using acid to clean a
metal wing spar. It must be done carefully!

Start by determining which argas require
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micro filler as shown using a flexible yard
stick and a scale. Prepare the areas to be filled
by hand-sanding lightly. Do not try to use a

sanding block or spline on these areas.
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Step Three: Feather Fill’

Sand .the surfaces lightly by hand or with
. a soft foam sanding block in preparation for feath-
er fill., A spray or brush coat of feather fill
will build up .02" to .03" thick, £ill the glass
weave and any medium sized out of contour spots.
Feather fill will require several hours curing
time before it can be sanded. The cured feather
fill is sanded to contour using a spline or soft
block and 100-grit sandpaper. Again, extreme
caution must be exercised not to damage the glass
structure in persuit of a good finish. The contour-
ing must stop immediately when the highest glass

THE CURED 6LASS SURFACE
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1t 1s heavy, requires a ty—mendous. amount of

sork to get a high gloss _inish, and chips easily

(brittle). ' '
Sanding will occupy a large percentage of

the time spent finishing the composite aircraft.

sandpaper in 36 to 60-grit,, 100-grit, 220-grit,

and 320- grit roughnesses will be used. Standard

4'"x11" sheets are the most versitile. Use a

zood quality aluminum oxide, or silicon carbide

sandpaper, Don't waste your money on the cheap

flint-type sandpapers. Power sanders are not re-

commendedy it is too easy to damage the structure

shile using them. Hard (wood) and soft (foam)

sanding blocks and the sanding spline shown on

rdge 2 will be your primary finishing tools,

A paintpspraying setup will be desirable for

feather:£ill, U.V. barXier primer and finish paint-

ing.. Some hand brushing of feather fill and U.V.

primer will also be done.

THE FINISHING PROCESS

Finlshing the composite airplane is a five-
step operation, Repairs or rework of structure
must be completed first ‘before the obscuring
finish is applied, and final structural inspe -
tions must be complete. Second, coarse contour
f1lling is done with microspheres/mixed with
epoxy {(dry micro) as required in areas requiring
.03 inch to .20 inch of fill. Any exception-
ally gross filling (over .20 in) is also accomplished
at this stage using a foam filler. The initial
contour sanding begins with the cured microsphere
filler, and exceptional caution must be exercised
to avoid damaging the structural skins while sand-
ing. Third, featherfill is applied to £1ill medium
slzed surface defects up to .03, and as a general
£f111 of the glass surface weave. The fourth step
1s the application ofaniultra violet barrier pri-
mer.  Fifth, the final finish paint 1s applied.

The following sketches are descriptive of
the finishing process and its potential pit falls.

The sketches are grossly exaggerated scale to show
detalls more clearly.

Step One; Inspection/Repairs

When you begin finishing,
ture must be airworthy. You c
manship from your own eyes and
who will finally approve your
you can't fool mother nature!
be structurally sound before f
applied. The following sketch
and clarification of the quali
teria found in chapter 3. Eac
have a thorough inspection and
completed as the first step in

The best way to inspect t
for bumps or dips 1s to place
the wing or canard span-wise,
under it approaching 1/16" he]
paired, '

The Bpline .

The sanding spline is a finishing tool common to
the sailplane industry. It is an easy tool to
make and does an excellent job of contouring.

You may find it handy to make two, one for coarse
grit sandpaper and one for medium or fine sand-
ing. The spline is an easy tool to use but it

THE YoAm EDGES
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| Paint
a thin coat of epoxy over the area to be filled.
Dry micro is then lumped over the area. The fill
must be high, such that material is sanded away
to bring the area into contour. The micro should
be mixed very dry (lots of microspheres) to save

weight). Let the micro cure at least 24 hours.

TAINT SANDED WrLass

SURFACE WITH ETOXRY

REVOeE STAQLING ol
miclRO FILLER

q[gﬂ 1327 MACZO
LUMPED OoN  HaGh

Sand the micro overfill into contour using a

hard sanding.block, or spline:with.coarse (36

to 60-grlt) sandpaper. Exercise:'extreme caution
while sanding. A few careless strokes with coarse
paper can ruin your structure!

TN Hoxs  Low SUTS oR. GO S
MmO wer BE &ﬁLuu>-€57 J

SAND THE EXCESS Miceo

USE A HACD SANDING BLOLK | SaF
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HL Construction of the LS{1) 0417 Mod Quickie canard

| -/

Review the Q2/Q200 plans included, pages 1-7. Disregard
the last page (B8).dealing with the pitch control system as the
Quickie pitch control system is identical to the original except
for the bearing blocks Even the original bearing blocks can be
used by adding add1t10na1 material.

The construct10n techniques of the Quickie canard are almos
identical to the (Q2/Q9200 version.

Hotwiring: i

]
1

Lay out:your foam blocks similar to your or1g1na1 patt
except note that they are slightly..longer. This is so thatl

wheel pant can be attached under the canard tip rather thar
to the end:

!-Ur‘r','hk/l(:_" r‘[:f'-‘ I.-,)‘ /4‘( ny
Ry ouf ert s @(71\

?L 1 E it

\Aﬁq ‘ Vl wioab oy,
(e \\W\ bi b gl’
' | /8 QL
O l
CANARD |
|
|
|
|
You will need to add counting numbers to the templates. U

your original Quickie canard templates as a quide. .
| p ¢ quz-lnti"&(l

Jigging the foam doreS' -
The sweep and anhedral of the ney{canard are identica
the original.. When you set up y hr'iiﬂﬁkwn your table, the

ing edge of the foam cores shﬁu 4 measure 13.4" from BL 10
92: i
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I
Laminating skin plies:
i .
Three plies of uni are used top and bottom:

LY
380 F

2nD PLY

4st+PLy
!

Add one add1t1ona1 ply on the top surface in thP fuselage a
extending about BW past the fuselage sides.

Elevators: !
!

Construction of the elevators is the
plans show. Please note that Ehé.i?t! 1 d
re
L

S me asmyour or1q

ar
o

417 mod a1rf

e

apdiscrate: bH1ckness instead of 4 sHavpY
Th1s is a very fmportant feature of the
so don't change it.

|

Sparrow Stra1ners,

()
dt
S

These devicer put an aerodynamtc down]oéd on the eleva
and are very important. Do not fly without them, make then
ing the same airfoil shown in the Q2/Q200 indtructions. Ir
of 11.5" long make them 8" long. Some experimentation may
necessary to determ1ne oplLimum mounting anq]e Contact QA
details.

Wheel pants: !

|
These are constructed similar to your originals. Rev
your Quickie construction plans for details. Note in the
plans that the axles have been moved forward about 2 inche!
|
Make new LG1's as shown in the new plans. Use your o
drawings for LGZ2 and LG3 as they have not been chanaged. Lf
moves LG2 and LG3 forward from the original location which
rutts in the axles moving forward the proper amount. Be s;
and redo your weight and balance after installation of the
canard and drop new vreaction points as shown,in The "Initi
Flight Test Guide".

) I
Mounting the canard:
Mount following the N2/Q200 instructions. Be sure an
add a fairing on the bottom using pour in place foam or cu

scrap foam to fit and cover with 1 BID, this area is not s
tural. -

]

i

i i

; |
i
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|

Control System: i

.oz L . P
Fabricate or modify CS14 as shown in thése drawings.
Your old CS515,,CS16, and CS19's can be used but some modifi-

cations will néeed to be made. Install these parts and the
elevators using§ the jigging templates provided.

b

~
-

'
i

i i

)

i

{

|
i

1

NoTk OLD cénl\ MAY BE USED RY T‘i\\mmml+ ADDING A MEW
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JONSTRUCTION OF LS(1) 0417 MOD CANARD.

11GGING THE CANARD:

‘stablish a B.L.15 reference line on the topside of your
-anard jigging table. This can be done with a long straight
»dge or chalk line. Locate and mark on your table B.L.'0-0",
15, 48.8, and 100, both sides. Place jig blocks B.L.15, 48.8,
and 100 in their respeclive places (they are glued to 3" or
thinner plywood, fiberboard, etc.). 5 minute or bondo to
table shimming for level, proper anhederal, and sweep (see
addendum to appendix sheet W-4-8/26/83). (*Also, disregard
strring hole alignment methods aft end of jig biocks). Note:
B... 100 blocks will extend slightly outboard of B.L.100 foan
cores since foam core measurement was flat, not at anhedral
angle. You can move the B.L.100 jig blocks inboard to match
the cores when trial fitting to spars. ]

Trial fit both spars at trailing edges (we he{d ours in place
with large rubber bands). Some custom fittin? will 1ikely be
needed @ B.L.'0-0'. Note, 3.5° + sweep aft of spars at out-

board tips.

Sand spars completely for bonding. There is én extra ply of
fiberglass on the surface for this purpose. Grind center
portion of spars (B.L.'0-0"") at apex to minihize bump. Wear
a dust mask when sanding the black carbon fiber. *See lst sketch
; age 2.
From B.L,15 to B.L.100, the hotwire block sizes aggggxact1y
the same as called out in the Q2 Construction Plans. Trom
B.1.0 to B.L.15, we use 2 pieces instead of 1. The blocks
fov these should be sized to 15.70" lony. These sections are
jigged after the spars and other hotwired sections have lbeen
located. A bevel will need Lo be sanded to allow for the
canard's anhedral. Trial fit cores in place, check Ctran-
sition alignment, and sweep aft. TFrom B.L.15 to B.1.100,
you should measure about 10.5" at L.E. foam cores.

Coat the ends of the spars with flox, then bond to the jigs
with 5-min micro dabs. Remember the spars mugt join together
perfectly with no joggles. Wipe the excess flox off and if
there are no gaps, you may proceed with glassing the spars
together. Otherwise, wait until the flox has :cured and sand.

Laminate the spars together first with 3 ply BID at 45° ex-
tending about 6" either ¢ide of the joint. Stagger the plies
about 1" to 1. Next, the caps are laminated‘using UNI.

These caps are a minimum of 34" wide and may be Taminated on

a clean plastic surface prior to transferring to the spars.
since these tapes are narrow and short, you may find it easier
to use the selvage edge for one side of each ply. This will
reduce the fraying.




We didn't attempt to shape B.L.'0-0' cores for a micro
joint, but instead, left a gap to be filled with pour-
in-place #2 density (x-40 available from Aircraft Spruce).
Build a dam with cardboard and duct tape bottom gap.

sand fair after cure (usually about 30 minutes).

Note: Center blocks (B.L.15-'0-0') are shown with straight
leading edge (B.L.100-B.L.'0-0") B.L.15-B,L.'0-0" blocks
'should be parallel to firewall at leading: edges, thus
'eliminating "approximately .9" sweep B.L.'0-0' - B.L.15.
You can hand shape the inboard blocks since surface con-
‘tour is not a critical flying surface.

Do a final check top and bottom of cores for transition
errors, warpage, etc. Place additiomal support members
(blocks 31.9 & 74.4) in appropriate positions to assist
core support for glassing. We made random felt pen - - -
marks on cored +45° to assist unidirectional cloth align-
ment.

Micro foam cores and allow an hour or 2 seb up time be-
fore glassing.

THE LAYUP:

Better conservation of cloth can be employed by fitling
scrap triangle with selvage edge inboard for first pull.

(e.g.)

START WX yno. .‘
TRIANG L E

~ -

Allow UND. to wra? spar at T.E. and e

at L.E.

Canard skin 1amin5t10n schedule:
1
Bottom - 2 ply at;45° to the spars (9

Top

1 ply spanwise

Overlap the spars with all 3
caps and‘overlap the caps.
Kknife trim the skins at the
curing, sand to taper the sk
the hotwire templates.

2 ply at!45° to the spars (9
1 ply spanwise. We let selv
1 ply spanwise to B.L.15 eac
protection. Overlap the spa
on the s?ar by about 1i". O
lap the leading edge of Lhe
the hotwire templates.

Knife trim 1ead1nb edge, let cure 24
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Use lumber as shown in the Q2 Plans before turning the
canard over. Not as much will be required due to the
stiffness of the spars.

After the canard has been covered, attach the slot cores
with micro. Some sanding may be required to allow for
the skin overlap on the spars. Both the slot cores and
the elevators are exactly the same size and in Lhe same
position as in the Q2 Plans. After the micro has cured,
sand the tabs on the cores down to the canard surface and
alass with 2 BID.

Note: It may be easier for you to build
the elevators before installing the slot
cores & trial fit the attach structure.

The slot cores can be treated as fairing,
sectioned, & installed around CS 15, 17, Install the wheel pants in the same ni

& 19 with one ply BID. Be sure to micro
. . ; . the Q2 Plans. Note extra UND plys. |
high density white foam blocks in place about 1/2 to 3/4% toe out. This is a

as hard parts detailed in Q2 Plans. mark on the insidé—?gcﬁwﬁf each pant
axle hole centerﬁ, then sighting on t
This seems to improve ground handling

Next, build the elevators. Hotwire cores are the same as
is shown in the Q2 Plans. Note that therg is only 1 slot
for cutting the hole for the torque tube.:. When bonding :
the torque tubes in the elevator cores, use a brush and micro |
down this slot. f |

Use the templates provided for jigging the elevators for

glassing. 1t is probably best to jig them after the torque
tubes are installed, but before the micro has cured. Apply
peel ply to bare foam trajling edge 1/4" to 3/8" before
glassing for a stippled close-out. Glass with 2 UNI at *45%.
When you sand down the tabs for glassing the top surfaces,
note that the elevator has a blunt trailing cdyge. Refer to
the hotwire templates. After glassing, sand the elevator
trailing edges to length. Then renove some foam (4") and fill
with dry micro to prevent the skins from peeling. Coat w/pure
epoxy first.

Refer to the Q2 Plans for installation of the elevators, QCSM2's,
€s17, C€S14, CS16, etc.

Build the wheel pants using the tenplates provided. Refer

to the Q2 Plans for detailed instructions. Note that these
pants are designed to fit the standard tires only. We will
design pants for the 500x5 tires later. You may modify the

design yourself by referring to the Q2 Plans.

To fit pants to wing, you may want to fill taper with X-40 foam.

e
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Also, 2 11.5" balsa wing sections.

5" BALGA
AL 2o

5 minute epoxy 2 plywood stringers and airfoil section on
elevator about 1" outboard from inboard but line. (duct tape
and large rubber bands are helpful here). Make small micro
radius at stringer attach to elevator. Cover everywhere with

1 ply BID. (we used a Tlignter weight tooling cloth available
at most hobby houses - about 4 0z.). This cloth is also a good

choice for antenna close-outs.

Installing the new canard to the fuselage will tax

your imagination. Not unlike Chapter 12-2 of the
Construction Plans, it may take several hours to trim
and jig the canard to the fuselage and in referernce

to the wing. You should exercise extreme caution in
leveling the fuselage in all quadrants and jigging the
canard. (You did bond reference levels to canard while
it was jigged for glassing, didn't you?) Please note:
your LS-1 mod. canard mounts at zero incidence as op-
posed to the G.U. Also, without a straight center
."section as on the G.U., there is no bottom reference

to the fuselage. Therefore, it would be best to have
the magneto box cut-out completed as a reference to the
apex of the LS-1 for final canard-to-fuselage assembly.

, ,
After canard is installed with
and 2 ply BID, micro transition}
bottom to canard (44x3/8 white |
inside and outside lapping at 1e
(see drawings-and'photo).

|

Then, with!2# urethane block o
pour-in-place, fair bottom of
firewall and closeout with 1 p
install additional 2.5" stiffe
sides of fTse]age centered ove

%
|
|



Note: We've found only one 'BOB' weight
to be necessary. Lt can be positioned
anywhere convenient from B.L. ‘0' to
B.L. 15.
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