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DESCRIPTION AND INTRODUCTION

DESCRIPTION AND INTRODUCTION

The Q2 is a high performance, homebuilt ajrcraft.
[ts compact external size and extremely efficient
design results in superb performance and unequalled
fuel economy using a low horsepower engine. Inside,
it provides side-by-side seating comfort for a pilot
up to 6'8" tall and 250 1bs, plus passenger, as well
as some baggage 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 origin of the Q2 dates back to 1977.
Although the Q2 has much in common with the QUICKIE,
considerable progress has been made since that earlier
effort. As a result, the Q2 has lower drag than any
other two place aircraft available to the public.
Likewise, it has proven to be the most fuel efficient
two-place aircraft ever offered to the public.

The Q2's high-1ift canard (forward wing) is
fitted with a plain elevator that controls the air-
craft'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 out-
standing ground stability during taxiing, takeoff,
and landing.

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

Yaw control is provided by a rudder mounted
on the vertical fin, and is actuated by convent-
ional rudder pedals.

The pitch and roll capability is provided by
a side stick controller in the center of the cock-
pit. This feature permits precise control of the
Q2 while reducing pilot fatigue and cockpit clutter.

Optional dual controls provide the option of
pilot checkout and instruction.

The tailwheel is actuated directly from the
rudder pedals, without any springs, thus providing
positive steering at all times while on the ground.
Since the tailwheel is not raised on takeoff roll
Tike other taildraggers, this positive stecring is
available until the aircraft is airborne, making
for very safe takeoff and landing characteristics.

Even though the Q2 has low horsepower, it can

P N8WAQ is
powered by the
Jabriru J3300A
engine. At the
time of
construction,
this engine has

been tested and plan
flown on severajjas ; g

Perspective

The builder of an amateur-built aircraft is the
manhufacturer; 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 manufacturer of your aircraft, we do,
through these plans and services, provide you with
information about how our Q2 was built and what we
feel is the best way for you to build a safe, reliable
airplane. We do encourage 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 design, the structure, and the systems, and prov-
ing their adequacy with appropriate tests.

IT you modify the airplane and then ask us if
your modification will work, we cannot give you an
answer without conducting the appropriate tests and
totally quaiifying 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 attri-
buted to our design, the Q2. Because of this, we
must insist that if you modify the airplane with any
major change such as an aerodynamic change, primary
structural change, or using a non-approved engine
installation, that you call your airplane a differ-
ent name, rather than a Q2. If you make a major
change, you must consider yourself involved in
basic aircraft design and development, an extremely
risky business. As such it is not fair for us to
be associated with any results of your development.

We state this, not to discourage inventiveness and
progress, but to release ahy connection of your new
development efforts with our proven design, the Q2.

We are particularly concerned about individuals
using alternate engines to power their Q2's. The
02 was designed around the engine; any change would
require an exhaustive test program to determine not
only the new engine's suitabjlity as an aircraft
powerplant, but also its suitability as a Q2 power-

t .***
These Q2 Construction Plans have been specifically
ned to educate you in the construction materials,

outperform most general aviation aircraft while retainQ2aircraftin their use, and to guide you through each step of

ing unequalled fuel economy. The maximum speed is
actually faster than most retractable gear aircraft,
such as the Piper Arrow, and the fuel economy exceeds
60 miles per gallon.

The Q2 obtains this remarkable performance with-
out resorting to retractable Tanding gear, without
flaps, without turbochargers, and without variable
pitch propellers.

Further, the Q2 was designed to be built by the
inexperienced builder, so these Q2 Construction Plans
and the Q2 kit contents have been developed for ease
of construction. Construction time should require
only 500 manhours spread over less than one year of
the builders spare time, with no special tools
required.

The composite structure of your Q2 provides
some important advantages over conventional metal,
wood, or fabric construction. It has been tested to
loads far in excess of those required for FAA certifi-
cation. Fatiqgue margins are higher. Contour is
maintained underload, the structure does not "oil
can," buckle, or distort. It provides excellent insu
ation and damps noise. It has no hidden joints, no
water traps, and is far less susceptible to corrosion.
[t is easier to inspect, more redundant, and easier
to repair. It is net susceptible to thermal stress
due to temperature changes. Properly protected from
UV, it has an unlimited Tife.

1

the US and

internationally.

The engine/
airframe
combination is
now proven
airworthy. The
Jabiru engine
also has
advantages in
weight and
power over the
original
Revmaster and
Continental
0O-200 engines.

In addition, this

J3300A
installation (in
NS8WQ)
includes liquid
cooled heads
and other
upgrades that

further improve

reliability by
contolling
cooling,

improving valve

train life and
alternator
performance.
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assembly in the most efficient manner possible.
our intent to drastically reduce the non-completion
rate* common to homebuilt ajrcraft.
mind, we have:

It is
With that in

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

Laid out the plans in a detailed, step-by-step
format to answer the questions of "what do I
do next?"

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

Provided full-size templates, ready to cutout
and use, to avoid the work and confusion
associated with scaling up drawings.

Provided a complete kit from one source to
eliminate time spent Tooking for materials.
Identified the difficult to build items, and
included them (prefabricated and ready to
install) with the basic Q2 Kit.

Set up our newsletter, "The Quickie Newsletter"
as a continuing plans updating/correcting
system,**

Over 80% of homebuilt airplane construction
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 Q2.



Building Sequence

The nature of the Q2 structure requires that a
part be left alone to cure for a Tonger period of time
than that required to build it. Thus, you will find
that when following the step-by-step order, you will
often find yourself out of work, waiting for a cure.
In most cases,you can skip to another chapter and
build another part while waiting. With a 1ittle plan-
ning and familiarity with the entire manual, you
should be able to use all of your time productively.

Questions?

Please use the procedure detailed here if you do
not understand something and need an answer. First
of all, do not be concerned if you do not understand
everything the first time you read through the plans.
Many things that may not be obviocus just reading the
drawings, will be obvious when you have that portion
of the airplane in front of you or have built a simi-
lar part in a previous chapter. Also, we will be able
to help you better if you are Tooking at that portion
of your airplane. So, do not ask for clairfication
until vou are really working on that particular chap-
ter. We have found through our Quickie and Q2
experience that the majority of questions that the
homebuilder asks are already answered somewhere in
the plans. We have made considerable effort in the
Q2 Construction Plans to make the information visible.
If you do not understand something, study the words
in the step, study the sketches and all related sec-
tions/views/ photos, then ook through the fullsize
drawings and components that show that portion of the
airptane. If the answer is still not found, it may
be that the item is covered in detail in another
chapter (there is some necessary overlap). It is
possible that a question related to the operation of
a part of the airplane or its maintenance is answered
in your Q2 Pilot's Manual. Also, check your back
issues of "The Quickie Newsletter" for plans updates
or clarifications. QK, if you have checked every-
thing and you are still stumped, you can do one of
three things:

1. Ask a friend. Often a descriptign of an item
is unclear to one individual and clear to
another.

2. MWrite to Quickie Aircraft Corporation, leaving
room on the paper under each question for our
answer. INCLUDE A SELF-ADDRESSED, STAMPED
ENVELOPE and INCLUDE YOUR AIRCRAFT SERIAL
NUMBER. We do our best to answer all such
questions within two days of receipt. We can-
not answer questions regarding the application
of non-recommemded materials or regarding
non-approved modifications.

Quickie Aircraft Corporation
P.0. Box 786
Majave, CA 93501

3. Call Quickie Aircraft Corporation:
805-824-4313

Also, Tet us know if you have found a better way
of doing something. If we agree, we'll publish it in
"The Quickie Newsletter" so that all Quickie builders
can benefit. If it is not a good idea, we'll tell
you why, if you include a self-addressed stamped
envelope.

Do keep us up to date on the progress of your
project. Send us & black and white snap shot of your
airplane for publication in "The Quickie Newsletter".
Photos in the newsletter are particularly beneficial
if they are of an area of the airplane that's not
clearly shown with photos or sketches in the plans.
Remember, the primary purpose of "The Quickie News-
Tetter" is to support your airplane project.

If you are not a member of The Experimental
Aircraft Association (EAA), do join. This is the
only organization who looks out for the homebuilder
as far as FAA regulations are concerned. Membership
in your local EAA can be extremely beneficial both
in building your airplane and in meeting people who
share your interests. Their monthly publication,
"Sport Aviation," is worth the membership fee in
itself.

EAA
Box 229
Hales Corners, Wisconsin 53130
EAA often publishes reports on builder's projects,
so send them photos and some words on your progress.

FAA LICENSING PROCEDURES

This procedure applies in the U.S.A. only. The
Federal Aviation Administration {FAAR) has a definite
procedure for registering and licensing homebuilt
aircraft. There is nothing complicated about it,
but they insist that you follow each step carefully.

1. Contact your local FAA Engineering and
Manufacturing District Office or FAA General
Aviation District Office. Tell them you are
buiiding a Q2 homebuilt. Give them the fol-
lowing information:

* 3-View drawing of the Q2

* Aircraft serial number

* Aircraft registration number, if avaijlable
(see step #2)

" Approximate date of starting construction

* Engine-type

FAA will then answer you, and tell you when

they want to inspect your airplane, where

the approved test areas are, etc.

2. This step is optional, and applies only if
you want to reserve a specific registration
number (the number you will paint on the tail).
You can ask for all numbers, numbers followed
by a single letter, or numbers followed by
two Tetters. They are preceded by the letter
"N". (For example, N77Q, NB490P, etc.). Be
sure to give them your second and third choice,
in case the number you want is already taken.
Send $10 to reserve your special number to:

FAA Aircraft Registry

Box 25082

Oklahoma City, OK. 73125
Do not register your aircraft yet, since you
don't need to pay registration fees, property
taxes, etc., until your airplane is ready to
fly. If you do not desire a special number,
then the FAA will assign you a random number.

3. When you are ready for inspection* contact
your local FAA office. Be sure you have an
airframe log book (available from EAA) so
that FAA can make an inspection entry,

4. To prepare for your final inspection, be sure
you have: The "N" number painted on, the
"Experimental" sign (2" high letters) on the
canopy frame, the ID plate, and an airframe
log book and an engine Tog book.

Before final inspection, fill out an applica-
tion for registration (FAA form #AC8050-1),
a notarized affidavit that you built the air-
plane from parts that you bought yourself,
and include $5 registration fee, along with
copies of your sales agreement and invoice
signed by Quickie Aircraft Corporation. Send
those things tp:

FAA Registry

Box 25082

Oklahoma City, 0K 73125

5. After you have made a final inspection of your
ajrcraft, run the engine, etc., but prior to
any taxi tests or flights, contact your Tocal
FAA office and tell them you are ready to fly.
They will have you fill out an application for
airworthiness (form #8130-6), inspect your air-
plane, and issue you an airworthiness certifi-
cate and a 1ist of operating limitations.

When you have completed your initial test period,
contact FAA to get your operating limitations
amended so you can fly outside your test area.

* Refer to education section - inspection is done
to major areas (wing, canard, and fuselage)
after the glass is applied, but before the area
is painted with any primer, etc., so that the
glass structure can be inspected. The FAA
office has been supplied with the same inspect-
ion criteria that you are given in your

Composite Materials Education Chapter.







BILL OF MATERIALS

TOOLS

There are certain tools which are necessary to
complete the aircraft. Three Tists of tools are
provided here. The first is the absolute bare minimum
required, sacrificing efficiency; the second is a
recommended 1ist for the best compromise of cost and
work efficiency; the third is a 1ist for the "Cadillac"
of shops where ease of construction is more important
than money. The non-common items are stocked by
Aircraft Spruce and Specialty.

FIRST LIST - BASIC REQUIRED TOOLS
- Common household butcher knife

- Coping saw
+1/4" drive socket set
-Small open-end wrenches

- Sandpaper ,

50 sheets, 40-grit, 3M Production Paper D-wt.

50 Sheets, 80-grit, 3M Production Paper D-wt.

20 sheets, 240-grit, 3M Wet or Dry Tri-M-Ite Paper
A-wt. Silicon Carbide Waterproof.

20 sheets, 320-grit, 3M Wet or Dry Tri-M-Ite Paper
A-wt. Silicon Carbide Waterproof.

-Small Weights - Approx. 150 Tbs in 5-15 1b pieces
-6 - 6" C-Clamps

- Square and half-round files

- Pliers

- 1" putty knife

- Hacksaw

.Blade & Phillips screwdrivers

- Box of single-edge razor blades

- 24" carpenter's level

- Carpenter’'s square

- Felt marking pens

- 3-ft straightedge

-12-ft decimal steel tape (Stanley #61-112)

- 1/4" drill with set of fraction and number bits,
#30, #32, #10, 1/4" and #12 bits

- Taps; 1/4-28, 10-32, 1/8 NPT (Pipe Tap)
- Ro11 of grey duct tape

- Sabersaw

- Cheap holesaw set or flycutter

+Pop rivet puller

- Homemade balance for rationing epoxy
+Wall thermometer 50 to 100°F

- 6-ft straightedge

- Small set of X-Acto knives

- Dremel-type miniature high-speed hand grinder with saw
and router bits

SECOND LIST - RECOMMENDED TOOLS (In addition to those
in the first Tist

-6" to 9" disc-type hand sander
-Set of 1/4", 1/2" and 1" chisels (wood)
-1/2"-dia 100° counter sink (piloted)

-6" machinist steel ruler

- X-Acto razor saw

- 3/8" variable-speed hand drill
-Hand broom/brush

- Bench-mounted belt sander
'-Stanley surform plane

- Vacuum cleaner (shop type)
-Dovetail saw

- Epoxy Ratio Pump

«Plumb bob

THIRD LIST - FOR THE FIRST CLASS SHOP (In addition
to those in the first and second Tist

-Drill press

» 18-1inch bandsaw

- Vernier Caliper

+90° drill adapter

- Air compressor with blow nozzle
- Orbital sander

-Nicopréss sleeve tool

- Clecos - one dozen 1/8"

- Hotwire Voltage Control

ITEMS USED ONLY OCCASIONALLY AND CAN BE BORROWED
-1 dozen 1/8" Clecos
+ Hotwire Voltage Control
+ 5/8" Spotface

PACKING LISTS

Upon receiving your Q2 kit, you should immediately
match the packing 1ist in each shipment against the act-
ual contents of each box. Any descrepancies should be
reported immediately to Quickie Aircraft Corporation.

We will not be responsible for shortages that go unreport-
ed for Tonger than 30 days after receipt of the materials.

Quickie Aircraft Corporation maintains a close
Tiaison with Q2 subcontractors to assure proper mater-
ials specification and quality control. Do not make

_substitutions for the materials provided. The materials

provided were selected, developed, tested, and optimiz-
ed for ease of construction and structural integrity.
If you insist on making non-approved substitutions for
replacement and spoilage, we insist that you do not
call your aircraft a Q2. Quickie Aircraft Corporation
will not provide assistance in the application of
substitute materials or components.

. In addition to the materials provided in the kit,
you will need to furnish a few items that are readily
available Tocally. We do this to save you some money .
These items are as follows:

-Lumber for a workbench and jigging

"Masonite, hardboard, plywood, etc. for Jigging
templates, rigging templates, and hot-wire templates

*12" piece of 1/4" diameter wood dowell
6" x 6" piece of aluminum screen door screen
‘Battery for electrical system

"Finishing materials: Dupont 70S dark gray laquer
_primer surfacer, Acrylic laquer paint in the
color of your choice

"1 piece shock cord, 3-4" unstretched length

END OF CHAPTER
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INDIVIDUAL PART CONSTRUCTION

INTRODUCTION

The first task in the construction of your Q2 is
to make many of the small, individual parts required
for assembly Tater. Quickie Aircraft Corporation has
found that making these parts at one time is most
efficient and will also give the builder a chance to
gain experience working with his hands on small pieces
that can be easily remade.

The parts include templates that are used for
Jigging and rigging various portions of your aircraft.
Drawings are provided within this chapter, but primarily
the templates are provided in a series of large Appen-
dix drawings included with these plans. All templates
are printed full size.

Jigging and rigging templates should be construct-
ed from material such as hardboard, plywood, or masonite
of 1/4" thickness. Aircraft quality materials are not
required. The hot-wiring templates for the main wing,
canard, and vertical fin, as well as the control sur-
faces, should be made out of thin aluminum, masonite,
or aircraft quality plywood. These templates must
be smooth and wave free, s0 spend considerable time on
each one and sight frequently along the line to check
for waves or notches. Any wave or notch will be
reflected directly in the shape of your wing, etc.
and will be difficult and heavy to correct later on;
so do a good job in the beginning.

Template drawings provided for parts made as a
sandwich composite (glass-foam-glass) should still be-
made on the hardboard, plywood, or masonite of 174"
thickness. It will be much easier to transfer the
complicated curves and 1ines to the actual part if you
have a material more durable than heavy paper.

The phonolic bearing block comes delivered to you
with a1l of the important precision holes already
drilled and reamed to the proper size. The remaining
holes are for bonding strength and are non-critical on
a precise diameter and position.

Be sure to identify and number each template and
part so that it can be identified easily later when it
is needed. Further, group all parts of the same family
(e.g. Control System (CS), fuselage female jigging
templates, etc.) together. '

The drawings may be glued directly onto the mater-
ial with Contact Cement. Be careful, however, that you
do notpaste up- the drawings crooked. Smooth out all
ripples before the glue sets. Do not use a glue that
will cause excessive shrinkish.

The drawings are reproduced to within 1% accuracy;
in most cases, the accuracy is closer to 0.1%. However,
in the final analysis, you must build your aircraft and
allow for tolerances and errors during construction.
Therefore, you may expect not all templates to fit
exactly as the drawings indicate. Large differences,
however, are reason to check thoroughly on your previous
work to see if you have followed the plans exactly.

One last comment; we have replacement copies of
all of the template drawings in case you destroy one
accidentally. Don't be bashful about spending a few
bucks for a replacement rather than to soldier on
incorrectly trying to piece together a drawing that
Tooks 1ike your dog ate it.

|MAIN FUEL TANK CONSTRUCTION  (Link)

The main fuel tank 1s a sandwich composite struct-
ure that attaches to the bottom of the fuselage for
installation in Chapter 14. 1In this section, you will
make the basic main fuel tank, and then set it aside
until Tater.

Find the Fuel Tank Profile Template on
Appendix Sheet 2. Basically, to create the main fuel
tank shape, you will heat form two pieces of the 1/4"
thick white foam around the templates, glass the top
main fuel tank surface, and finally glass the inside
main fuel tank surface after the first Tamination has
cured.

The main fuel tank is 44 inches wide, so begin
by placing the two Fuel Tank Profile Templates that
distance apart on a table. Take an appropriate size
piece of the white foam, begin at the trailing edge
of the templates, and bend it around the forms until
you reach the forward edge of the templates. Care-
fully heat the foam with a hair-dryer or heat qun
until it will hold the shape reasonably well, and then
use some 5-MIN to attach the foam to the templates at
a few locations. Try to keep the foam from becoming
too wavy as you form it.
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At the leading edge of the templates, another
piece of 1/4" thick white foam is fitted vertically
until it meets the first piece of white foam; it too
is attached with 5-MIN dabs.

Round the joint slightly where the ‘two pieces of
foam meet. Next, laminate 2 BID on the outside of the
foam oriented 45 degrees to the trailing.edge of the
white foam.

After allowing the lamination to cure, the next
step is to remove the Fuel Tank Profile Templates,
turn the foam over, and glass 1 BID at 45 degrees on
the inside foam surface. Be careful that the main
fuel tank doesn't warp and change shape during this
process.

If you have trouble with waves in the center of the
tank, additional Fuel Tank Profile Templates may be
used; if the hot forming operation does not go well,
you may cut-and-join several straight T1ine segments.

Of course, the easiest way to build the Q2 main
fuel tank is to buy it prefabricated from Quickie
Aircraft Corporation or one of its.dealers.

any pieces go into assembling the center and side
consoles on your Q2. You will make the individual pieces
now, and then assemble them to the fuselage in Chapter 14.
Full-size templates are provided on Appendix Sheets
1,245 for the center and side console vertical pieces,
as will as for the top side console pieces. Make 2
of each from the 3/8" thick white foam and number them
left, right, and center, to identify where they are
assembled in the aircraft. (In airplane talk, left
is the pilot's left as he sets in the cockpit.)
Fiberglass 1 BID on the inside face of each piece.
The inside face is the side that does not show after
thg consoles are assembled. Do not glass the other
side.

CONTINUED ON NEXT PAGE
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It is important to note that if you modify either
your Seatback Bulkhead angle (see Chapter 8) or
Instrument panel location, or if you are wider and
bigger than normal in the hips, you may wish to change
the geometry of the pieces somewhat. If that is the
case, wait until later to make these pieces.

INSTRUMENT PANEL Custom built panel components built after Fuselage is completed

The template provided for the instrument panel on
Appendix Sheet 3 is intended to be used with the 1/8"
thick aircraft quality plywood provided with the kit.
It is suggested that the panel not be mounted in the
fuselage permanently until cutouts for all instrument
panel gauges, radios, and equipment have been made.

It will at times be useful to install the panel
temporarily with Bondo to assist in jigging parts of

the fuselage. ¢t from marine grade plywood provided in Q2 kit
PLYWOOD PARTS according to full size templates in Q2, and Q200 plans

In this section, you will construct the following
pieces: firewall, LG4, CS10, CS19, CS22, BSZ2, and BS3.
A1l parts are constructed from 1/4" Marine grade ply- -
wood. See Appendix Sheet 3 for the full size template
drawings, which can be pasted on the plywood itself.

As indicated previously, the writing on the
template drawings can be read when the part is right
side up. Also, the drawings indicate the number of
each piece to be made.

Cut from Aluminum plate provided in Q2 kit according to
ALUMINUM PARTS  plans tempplates in Q2, Q200 and Tri-Q supplement

On Appendix Sheet 2, you will find the full size
template for the 0.125" thick 2024T3 Aluminum supplied.
Other parts, not detailed here will be made at a later

time from aluminum. Cut from phenolic provided with Q-2 kit
according to full size templates in Q2 and Q200

PHENOLIC BEARING BLOCK supplements

On Appendix Sheet 2, you will also find the full
size template for the predrilled Phenolic bearing
block QZCSP. Refer to the "Introduction" of this
chapter for information.

Cut from 1/4' plywood per full
FEMALE JIGGING TEMPLATES < c templates

These full-size templates provide the basis for
jigging the vertical fin, fuselage, main wing, and
canard. They are found on Appendix Sheets 2, 4, and
5. Make 2 of each, except make 1 of each of the
vertical fin jigging templates.

RIGGING TEMPLATES Built per full size templates from masonite

Rigging templates allow the builder to accurately
rig the ailerons, elevator, and rudder for proper
travel. These full-size templates may be:found on
Appendix Sheets 1 and 5; make 1 of each.

WHEEL PANT PIECES N/A (Tri-Q conversion)

On Appendix Sheets 1 and 3 you will find full-
size templates for the pieces that comprise the wheel
pants, including the templates to assist in carving the
shape. Thickness of LGl, the wheel pant cores, is 6.7
inches each. The 4 LG2's are made from the / " thick
white foam. The 3 carving templates are made from
hardboard, plvwoed, masonite, etc..

FUSELAGE BULKHEADS  (Link)
n this section, you will construct the following

buTkheads: FS120, FS94, Seatback Bulkhead, and aft
canopy bulkhead. A1l bulkheads are made from the 3/8"
thick white foam.

You will find full size template outlines dn the
large Appendix Sheets 1 and 2. On this sheet, you will
find sketches showing the foam layouts. Where two
full size template outlines are overlaid with one
another, work your way in toward the middle by making
the outside template bulkhead first, then trimming the
template down so that the inside bulkhead can be made.
(e.g. make FS94 bulkhead first, then make the FS120
bulkhead).
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Each full size template outline has a forward
face marked on it. Also, the words describing the
template are always written so that they can be read
when the template is right side up and facing forward.
Be sure to mark each bulkhead upon completion with the
proper information so that you don't forget which way
it 1s jigged. Each bulkhead will jig into the fuse-
lage only one correct way.

The Seatback Bulkhead is made in two pieces and
joined together upon assembly of the fuselage. On
Appendix Sheet 2, you will find the full size templates
for both the canted piece (i.e. lower piece) and the
vertical piece (i.e. upper piece). In order to con-
serve space, the templates are Taid out with the joint
between the two pieces as the common Tine at the top
of the template. This is the only case in these
template drawings where the presentation is not
consistant. Note also that the template drawing for
the vertical piece calls it out as being used for the
aft canopy bulkhead. To make the aft canopy bulkhead,
use the vertical piece of the Seatback BuTkhead and
reduce its height to 15 inches by cutting off the
bottom of the template. Also, since the canopy is
much thinner than the fuselage core, make the vertical
piece template curve "fuller" by approximately 0.25
inches. The result will be that when compared to the
vertical piece of the Seatback Bulkhead, the aft canopy
bulkhead will be not as tall, but will have a larger
radius of curvature by about 0.25 inches.

END OF CHAPTER
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HOT-WIRING

INTRODUCTION

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

Begin by reviewing the COMPOSITE MATERIALS
EDUCATION chapter. That means more than just glancing
through the chapter; study it thoroughly until you can
recite it in your sleep.

Hot-Wiring is not difficult, but will regquire two
people and a precise, careful approach to obtain good
quality cores.

Before we continue, let's emphasize a few import-
ant points that you have already read in the COMPOSITE.
MATERIALS EDUCATION chapter:

1. Always hot-wire cut from the leading edge back
to the trailing edge to minimize wire Tag;
always go slowly around the Teading edge of any
airfoil.

2. Pause at any notches in the templates to let any

wire lag catch up.

Retain all scraps; they may be used Tater.

A1l foam blocks must be weighted down carefully;

all template level lines must be re-checked just

prior to hot-wiring.

5. Hot-wire cores at the top of each block first,
to make weighting the cores down easier.

6. Any part of the template projecting aft of the
"eventual trim lines" may extend beyond the edge
of the foam block; many template locations are
critical, so strive to minimuze wasted foam -
it will all be used Jater.

7. Mark Tevel Tines on each foam core with a felt
tipped marker.

8. Smile! This is one of the funnest jobs in the
whole ajrcraft. '

= W

MAIN WING CORES

Find the two 10" x 24" x 96" nominal dimension
blocks of polystyrene foam.

Using straightedged trim templates, square up
three sides of one block to genérate a core 50.0" Tong.
The fourth edge (along the 50" side - see sketch) can
remain scalloped. The sketch shows the positioning of
the appropriate templates on each end of the block.
Note that the sketch end views are oriented to dupli-
E?tekthe "picture" one sees looking at each end of the

ock.

The second block is prepared identically, except
the fourth side along the 50" edge needs to be squared
up also. Follow the layout sketch to obtain the approp-
riate cores. Be sure that templates 2 and 3 can face
each other without running out of width on the block.

~ The trailing edge of each template, unless other-
wise indicated, must be Tined up with the edge of the
polystyrene foam. This gives the core the proper
geometry for assembly into the main wing female jigging
templates.

The aileron cores must be trimmed on either end
after hot-wiring to 48" length. Both the Trailing
Edge Foam Cores and the Aileron Slot Foam Cores {(out-
boqrd) are cut considerably oversized, and will be
trimmed to the proper length during installation.
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CANARD CORES

The outboard and inboard canard cores are cut from
skewed, parallelogram style blocks, with the exception
of the canard center section. The reason for this is
to obtain the proper sweep of the canard when the cores
are jigged together later.

Begin by squaring up the 10" x 20" x 96" nominal
dimension block of polystyrene foam to obtain a Tength
of 51.2", with the skew as indicated. Next, using the
sketch provided, hot-wire the outboard canard foam
cores. Note that the bottom set of templates are up-
side down, so as to obtain the proper geometry upon

jigging.
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Don't forget the cutouts for the elevator tdrque
N ] i tubes. After the elevator cores have been hot-wired,
ext, find the extra pieces from the 10" x 24" cut along one of the lines (e.g.4-A-B) and hot wire
blocks (2) and face them up to the dimensions shown. down that slot and around the inside (e.g. 4-A-B-C-
These two p]ocks are used for the inboard elevator D-E-F-G-H-I-B-A-4) and out again. Then cut along the
cores and inboard canard cores. The portions not used other Tine (e.g. 4-F) and hot-wire along that slot to
will be used later for the outboard elevator cores. compTete the cut.
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Finally, locate the remaining part of the 10" x
20" block and size it as shown, in order to make the
canard center section. Keep the unused portion for
cutting the vertical fin, so don't make the height over
6.0". Note the the 0.6" taper dimension is to allow for
the proper anhedral angle upon assembly in the canard
female jigging templates.

Take the two canard template BL48.8 and BL15
and remove the 33-A-B-C-D-E-F-38 notch in each template.
Then, hot-wire the canard stiffener out of each inboard
canard and canard center section foam core, being care-

ful to 1ine the templates up properly. Store the stiff-
eéners carefully to avoid damage.
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OUTBOARD ELEVATOR CORES
Find the two pieces of foam that you saved after

Hot wire for the elevator torque tubes like you

hot-wiring the inboard canard cores. (The areas are did on the inboard elevator cores.

marked 'save' on the sketches). Add some additional
scrap pieces, being careful to obtain proper skew
throughout the setup, and make the inboard elevator
cores. The template offsets are necessary to obtain
the proper geometry.
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VERTICAL FIN

The vertical fin is cut out of the remains of the
piece that you used to make the canard center section
core. (Remember, the one we told you to keep and not
throw away}. The sketch is self-explanatory.
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RUDDER AND VERTICAL FIN TRAILING EDGE

r .

VERTICAL FIIV

These two cores are made from the piece marked
'save' that was Teft over after hot-wiring the main
wing, BL50-100 cores. The stagger shown on the front
view is necessary because the rudder core is 27" long,
while the remaining trailing edge length is only about
13". It is suggested that you cut the rudder core first,

and then reduce the block length to 13"

for the trailing

edge core. As a note of explanation, the rudder extends
up the vertical fin only part way. (Similar to the way
that the aileron extends outboard on the main wing only

part way).
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WHEEL PANT CORES

— 230" |
LIROER
VERTICAL e T & Core

The wheel pant cores are cut out from the scrap

pieces that you now have laying around.

They needn't

be hot-wired, except to obtain the proper thickness,
but rather can be cut out by bandsaw or coping saw.

MISCELLANEOUS USES

The remaining scrap can be used for many miscell-
aneous purposes, such'as supporting major components
to avoid damage, soft sanding blocks, filets to clean

up airflow, etc.: use your imagination.

END OF CHAPTER
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AILERONS, RUDDER, AND ELEVATORS CONSTRUCTION

AILERON CONSTRUCTION _
Both ajlerons may be constructed at the same time.

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

k Begin by finding CS9, which is-a 48" length of
1" 0.D. x 0.035" wall 2024T3 Aluminum tubing. You
have already hot-wired the aileron foam core, so find
it also. The aileron foam core should be trimmed to
a 48" length.

Basically, you will join CS9 to the aileron

foam core; sand the joints to remove bumps and joggles; .

layup the bottom skin; Tayup the top skin; and, finally,
trim the trailing edge after installation on the main
wing.
’ Begin by sanding CS9 to remove grease, finger

prints, and the oxidation layer on the aluminum,
Trial fit CS9 to the aileron foam core; mix up some
micro slurry, and then join CS9 to the aileron foam
core on a flat surface. Use najls to hold the two
pieces together.

Once this combination has cured, sand away all
of the bumps and joggles. Next, turn the aileron over
and lay it flat on the table, bottom side up. Put
Peel Ply along the trailing edge using small tacks to

59 -~
Alush s '71/4 - L
rrboore’ & — | .
Ovtboors’ :
E09€Ss of Aifery

Aiteron Foam Core
/4/@/'2)/7 7d_,P

hold it in place. Layup 2 UNI at 45 Deg. to the
trailing edge (T.E.) At the leading edge (L.E.) let
the cloth drop vertically to the table and knife trim
at the point tangent to CS9. Trim the trailing edge
to within {" of the foam core trailing edge.

When this layup has cured, turn the aileron over
and Tay it flat on the table. At the leading edge,
feather the UNI plies to the foam to remove the joggle.
At the trailing edge, sand off the "tail" until you
reach the Peel Ply. Remove the Peel Ply, and sand
away any bumps and joggles. tLayup 2 UNI at 45 deg. to
the trailing edge. At the leading edge, overlap a
minimum of 0.5" onto the previous bottom Tayup. At
the trailing edge, layup glass to glass. Leave the
aileron alone until it has cured to avoid changing the
alignment, and then feather the top surface UNI plies
to remove the leading edge (L.E.) joggle.

Leave the trailing edge untrimmed until after the
aileron is mounted on the main wing, so that it can be
made to match the trailing edge of the wing.

The joggle on the bottom of the ailerons (as well
as the joggles on the bottom of the rudder and elevat-
ors) is filled with dry micro after installation of
the aileron on the wing or during the finishing phase.
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RUDDER CONSTRUCTION

The rudder construction is very similar to the
aileron construction that you have already completed.
Re-read the AILERON CONSTRUCTION section before pro-
ceeding further.

Unlike the éﬁ1eron, the rudder is a tapered chord,
symmetrical surface.

Begin by finding CS21, which is a 27" Tength of
1"0.D. x 0.035" wall 202473 aluminum tubing. You have
already hot wired the rudder foam core, so gather
that piece aiso. The rudder foam core should be trim-
med to 27" length.

Basically, you will join CS21 to the rudder foam
core; sand the joints to remove bumps and joggles;
layup the bottom skin; layup the top skin; and, finally,
trim the trailing edge (T.E.) after installation on the
vertical fin.
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The lamination schedule on the rudder is 2 UNI on
either side at 45° to the T.E., just like the aileron.
Measure the rudder foam core and cut the UNI cloth to
the proper size. Follow the AILERON CONSTRUCTION
procedures to join CS21 and the rudder foam core, as
well as to do the lamination. Because you have
already performed the sequences once; guard against
becoming sloppy. The finished rudder should look much
better than the first aileron because of the practice
you have had.
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ELEVATOR CONSTRUCTION

The elevator construction-is very similar to the
aileron construction that you have already completed.
Reread the AILERON CONSTRUCTION section before proceed-
ing further.

These instructions cover only the construction of
the Teft elevator, but the right elevator is a mirror
image. It is suggested that both elevators be construct-
ed simultaneously. Since the elevator has a tapered
chord, BE SURE TO MAKE ONE LEFT ELEVATOR AND ONE RIGHT
ELEVATOR.

Begin by finding CS16, which is a 72" length of
1" 0.D. x 0.035" wall 202473 aluminum tubing. You
have already hot wired the inboard and ocutboard
elevator cores, so gather these together also. When
the cores are joined they should total 6 ft. in Tlength.

Basically, you will join the inboard and outboard
core together, insert CS16, replace the front foam
pieces, sand the combination after it has cured to
remove bumps and joggles, Tayup the bottom skin, Tayup
the top skin, and final trim the trailing edge after -
installation.

First, verify that the circular cutout for CS16
hot wired in the foam cores is large enough by putting
the cores, CS16, and the front foam piece together dry.
If the front piece won't clamp up against the core
easily, carefully enlarge the cutout for CS16 until it
will. The micro slurry will reguire approximately
1/32 gap.

f/:orn‘

Foowr
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Next sand CS16. Mix up micro slurry paint it
both on CS16 .and on the foam wherever CS$16 comes in
contact with foam. Join the inboard and outboard foam
cores together with micro slurry; insert CS16; then
insert the front foam peice. Do not telescope CS16
into the core by pushing it from one end; this will
cause voids in the bond. Instead, it should be -
inserted all along the span at one time. Use nails
to hold everything in place while it cures (see
AILERON CONSTRUCTION),and verify that both ends of

CS16 are flush with the ends of the elevator foam
cores.

The elevator Tamination is 2 UNI bottom and top
at 45 deg. to the trailing edge, just Tike the aileron.
Measure the elevator foam cores and then cut the UNI
cloth to the proper size. More than one piece of
UNT will be required to cover the entire 72" elevator
span. Where the UNI pieces join, no overlap is needed,
(i.e. butt joint is OK) but stagger the joints on Ply
#2 so that the foam along the butt joint line is
covered. Lay up these plies exactly like you did on
the ailerons. Don't forget the foam scraps in the
end of CS16. Do not trim the trailing edge until
after the elevators are mounted on the canard.
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VERTICAL FIN CONSTRUCTION

INTRODUCTION ‘
The vertical fin is a symmetrical sandwich composite £Zrrve Lhrgosrs
structure with solid foam core, two layers of UNI at 45 AFr OF TAIL

degrees to the trailing dege of the vertical fin for
torsional stiffness and surface durability, and spanwise
tapes of UNI for bending strength. The skills that: you
learn in this chapter will come in handy on the more
complicated structures 1ike the main wing and canard.

JIGGING THE VERTICAL FIN

Construction begins by jigging the vertical fin
core on the jigging table. Locate the vertical fin core
that you previously hot-wired, along with the vertical
fin trailing edge core.

Find the vertical fin female jigging templates(2}.

Measure 10.0" down the trailing edge from the tip
of the vertical fin {the small chord end) and make a

mark. Remove the portion of the vertical fin core ‘£EZE}442;?L/¢Z7%/ZET PO T TON chh‘r

shown. This is done because the rudder extends only ég_
partway up the vertical fin. Trial fit the vertical :
fin trailing edge core against the vertical fin core £2§;£?7r1a334£; /f:Z?«/féi?iLEE
where the surgery had been performed. Note that the

vertical fin trailing edge core was hot-wired ionger

than necessary, and will have to be trimmed to fit

properly. When the cores are dry fit together, they

should make a smooth transition. If not, any depress- Eventoe! i
ions must be filled with micro prior to glassing, and  <£wze (73P)

VERTICAL -~
cogsE

any bumps and joggles can be sanded away. Join the . Léfﬁé??’]ﬁ(?;4¢i. o
vertical fin core to the vertical fin trailing edge - T at g5 —_—
core with micro slurry and a few dabs of 5-MIN to hold ;? f;. ,1t3 EIN . :
the two together. Since the vertical fin is symmetrical, o pemuIE e

verify upon assembly that the vertical fin trailing edge Lrrectior é;;2£§1_.

core is not attached cocked to one side.

Next, glass the vertical fin slot with 2 BID at Overlap ot
45 degrees to the spanwise direction. This will be ; P
easier if you support the vertical fin core vertically sl 7
temporarily.

VEETICAL FIN SLOT

LAMINAT ION/
Now, study the sketches and jig the vertical fin
core to the vertical fin female jigging templates with
the 'tail' of the vertical fin trailing edge core point-
ing down toward the jigging table. Make sure that all
level 1ines are level. Sand the 'tail' of the vertical .
fin core so that when you laminate the skin, you will ek Figtioy EETICA Fon CoRE
obtain a glass-to-glass bond at the vertical fin slot. g@an¢4¢ Eone Femice
The lamination of the skin and spar caps is very e (6anG TEMPAATE
similar to what you have previously accomplished in St ") Bonao (7e)
making the ailerons, elevators, and rudder. It wouyld C7yr) Tier Takt
perhaps be wise to review that chapter at this time. 7 reer
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Cut all of the UNI cloth for the skin and spar caps.

Laminate 2 UNI at 45 degrees to the trailing edge
of the vertical fin. Don't forget the peel ply tape
on the trailing edge of the vertical fin trailing edge
core, and remember to knife trim the leading edge at
the tangent point,and to obtain glass-to-glass bonding
in the vertical fin sTot area. Next, Taminate the two
spar caps. Permit the Tamination to set unbothered
for at least 24 hours.

After allowing the lamination to cure, you are
now ready to turn the vertical fin over and laminate
the other side. If you are careful when removing the
vertical fin from the vertical fin female jigging
template, you will be able to use the templates again
in the following lamination. Check all level 1ines
again and again before completing the jigging.

The lamination for the other side of the vertical
fin is identical to what you previously accomplished.
Remember to sand down the 'tails' on both the vertical
fin trailing edge core and the vertical fin slot area.
At the leading edge of the ‘vertical fin, feather the
previous glass layup. Laminate the skin first (2 UNI
at 45 degrees to the trailing edge), overlapping at
the leading edge a minimum of 1" and making a glass-to-
glass bond at the trailing edges, and then Taminate
the spar caps. Let the vertical fin cure for at least
24 hours.

Later on, you will modify the shape at the vertical
fin root so that it can 'plug into' the aft fuselage.
For now, content yourself with adding a small piece of
Urethane to the tip, carving it to a pleasing shape,
and glassing with 1 BID, overlapping onto the vertical
fin.

END OF CHAPTER
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BASIC FUSELAGE ASSEMBLY

INTRODUCTION

Jigging the fuselage is your first major assembly
task on the Q2. Because the Q2 fuselage shells are
provided you in a prefabricated form, jigging is
simplified, and there is no messy carving of urethane
foam, as is the case with other homebuilts. Perhaps
more important, the average builder will find that with
the prefabricated fuselage shells, a smoother,
aesthetically more pleasing shape will result (carving
foam puts the final shape and beauty in the eyes of the
carver) and that the final weight will be as much as
30 1bs lighter since all excess material is removed
through the prefabrication process and the vast
majority of finishing weight is eliminated. But most
important probably, is that you can be sitting in the
cockpit making airplane noises in a very short time -
a most definite incentive to finish the rest of the
aircraft!

PRELIMINARY TRIMMING AND JIGGING OF THE SHELLS

The fuselage shells are shipped to you in four
sections - upper and Tower forward fuselage and upper
and lower rear fuselage. The upper/lower longitudinal
cut Tine is arbitrary; the cut 1ine that separates the
forward fuselage from the rear fuselage coincides with

the fuselage cut line used for making your Q2 trailerable.

The shells are long, and must first be trimmed
back to the proper length using the trim Tines on the
parts. If a particular trim line js difficult to read,
trimming the part during jigging will yield the best
fit. The parts should be inspected by the builder for
quality control using the Composite Materials Education

chapter as a guide. In addition, if you measured
carefully, you would find that although the shells will
look symmetrical left to right, that there is some
assymetry from left to right. This is nothing to worry
about, just note for future reference.

Locate the 5 fuselage female jigging templates and
the bulkheads that you made previously. Study the
sketches to obtain a feel for where jigging templates
were setup to jig the fuselage approximately Tevel with
WL15 when the jigging table is level; note that the
longitudinal fuselage spit Tine does not coincide with
a WL. Establishing a WL is important so that the main
wing and canard can be mounted later at the proper
angle of incidence.

\ \
\

LIS} F3200
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First, you should setup the fuselage female jigging
templates at the FS locations called out on the templates.

- Use some triangular corner blocks made from scrap lumber

to hold them vertically temporarily. Next, set the
Tower fuselage shells into the fuselage female jigging
templates. Do not be concerned if you find it necessary
to move the fuselage female jigging templates fore and
aft to achieve a good fit; remember that you are not
Tooking for a perfect fit, just a resting place for the
shells while you assemble the fuselage. Once the
locations of the fuselage female jigging templates

have been astablished, Bondo them in place so that they
will not shift position and rest the two lower shells
into them.

Trail fit|/the upper fuselage shells onto the
bottom ones and make any trim line corrections at this
time. It looks like an aircraft doesn't it?

PRELIMINARY TRIMMING QF THE CANOPY CUTOUT

In order/to provide access to the interior of the
cockpit, you will need to digress for a moment and make
a fitting of the pre-trimmed canopy to the upper for-
ward fuselagd so that a cutout can be made in the
upper forward fuselage. ,

The forward face of the firewall is FS14.0: the
forward face of the seatback bulkhead is F$78.0.
Therefore, measure 64 inches from where the forward
face of the firewall will be located along a WL to
establish the aft edge of the canopy. Next, establish
a preliminary BLOO 1ine down the forward upper fuselage
shell.

Drape the canopy, which is sent to your pre-trimmed
to rough shape, over the forward fuselage. Even up the
sides by measuring the distance on each side up from
the longitudinal fuselage split line and adjusting
the canopy until the distances match. Also, check for
skewing.

Now, take a marking pen and draw a line around
the outline of the canopy where it touches the fuselage.
Some trimming of the cancpy may be required to make it
fit flush against the fuselage shell.

Remove the canopy and make a cut around the upper
forward fuselage shell at the line. To be conservative
at this point, you may wish to not cut gquite all the
way to the line, and then final trim the cutout Tater.
A1l you are trying to do here is to gain access to the
inside fuselage and to establish a rough fit on the
canopy.

SEE NEXT PACE
CETAILS
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JIGGING OF THE FUSELAGE
In this step, you will want to trim for final
fitting the following bulkheads: FS175, FS120, FS94,
Seatback Bulkhead, and Firewall. Al1 bulkheads, includ-
ing the firewall, fit. inside the shells, so that they
rest against the inside skin of the shells. Begin by
drawing BLOO down the bottom fuselage shells, forward
and rear. Check the squareness of the Jower forward
(’EVWATL Y fuselage shell where the firewall is located. It may
GNOEYy R LINE- be necessary to trim the forward edge of the lower
forward fuselage shell to make the firewall set square.
(i.e. perpendicular to BLOO and WL15). For now, you
may assume that a level placed across the longitudinal
split 1ine at the firewall attachment point is correct
for leveling the fuselage laterally. Don't forget

FIREWALL that the firewall fits inside the shell. The FS120
FUSELYGE bulkhead Tocation is nominally at FS120 for the forward
Conrorume face, but is uncritical and can be moved plus or

minus 1 inch for best fit. The FS94 bulkhead should
not be trimmed until after the Seatback Bulkhead. The
FS175 bulkhead aft face is Tocated at FS175.

The location and angle of the seatback buikhead
is the prime consideration for comfortably accommodating
different pilot sizes. If the primary pilot is over
6'6" tall or less than 5'5" tall, then Quickie Aircraft

FSC0 HUSELACE Corporation should be contacted for assistance in

LEMALE TIGGING creating a comfortable fit. Basically, moving the
TEMPLATE break point in the Seathack Bulkhead Tower allows the
—— — /% .
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canted portion to be moved aft, which increases cockpit Next, the canopy mounted to the fuselage is turned

room. Moving the break point up moves the canted over and the aft canopy bulkhead fitted into position.
portion of the Seatback Bulkhead forward, making the The aft face should be Tocated a maximum of 1/8" for-
cockpit more comfortable for shorter people. The ward of the forward face of the Seatback Bulkhead with
nominal FS64 shown on the sketch as the intersection a few dabs of 5-MIN. It is permanently mounted with’
of the forward edge of the seatback bulkhead and the flox and 2 BID tapes on either side, lapping onto the bulk-
fuselage bottom is optimum for people up to 6'6". head and fuselage a minimum of 1.5 inches, and Tapping
;he forward face of the Seatback Bulkhead must be at onto the canopy a minimum of 0.7 inches.

S78.

Once the Seatback Bulkhead is trimmed for position,
you may trim the FS94 bulkhead. For many reasons, this

bulkhead does not go at FS94, and is the only except- 2 B/ <
ion to the relationship between fuselage stations and
locations. The FS94 bulkhead should be Tocated so ”"’; much [oppng 4F
that the forward face of the FS94 bulkhead is at FS$95. ora _C"f":’f?'; 7 CAOrY
This is to allow proper clearances and fitting for the L 3“‘*‘#‘;'"45
main wing upon its installation Tater. _ . T L B |

ATl bulkheads are mounted vertically (use a level) R e N :k

except for the canted part of the Seatback Bulkhead. -
When you feel comfortable with the fit, (no, we are t_
not talking about all the cockpit time you've been 281D Fapes
giving yourself!) then bond the bulkheads to the lower
fuselage shells. The FS120 and FS175 bulkheads receive
1 BID tape front and back around the joint with good
micro squeeze out, the seatback bulkhead and FS94 7oL WEW
bulkhead receive 2 BID tapes front and back, and BID
tapes to join the canted and upright portions of the
Sea?back Bulkhead. (Be sure to bevel the intersect-
ion). The firewall is mounted with 3 BID tapes outside,
wrapping around the corner {which means you will have CB*AAOF%V
to radius the edge) and 2 BID tapes on the inside.
Gentlemen and Ladies, each BID tape must lap onto the
fuselage and bulkhead a minimum of 1 inch for proper .
structural joining. Use the level to check for the AF T CA DY J@ygz#g/qp AIOUN T
vertical orientation, and check the squareness of each -
buTkhead with respect to BL0O.

Do not install the instrument panel or fuel tank
at this time.

MOUNTING THE CANOPY

Next on the agenda is to permanently attach the
canopy to the upper forward fuselage, in preparation
for cutting out the canopy frame. The procedures used
are basically to final trim the cutout and canopy for
fit, then to glass the outside canopy to the outside
fuselage, and finally to fit the aft canopy bulkhead
and glass the inside of the canopy to the inside of
the fuselage.

Note that the sketch shows a 1ip on the inside
fuselage glass. This 1ip is to assist in jigging the
canopy in position for those outside fuselage tapes.
Since the canopy is much thinner than the fuselage
core, stirring sticks, foam, etc. will need to be
used to provide a firm surface to laminate the outside
tapes against.

The canopy is joined to the outside fuselage with
2 BID tapes, overlapping the fuselage & minimum of 1.5
inches, and the canopy a minimum of 0.7". Liberal
Flox is used to fill any voids prior to glassing; peel
ply the Tamination and allow it to cure 24 hours.

_ A]sg, sand down the 1ip in the inside fuselage
skin 1am1pation and contour the inside fuselage skin
smoothly into the canopy. Then Taminate 2 BID {with
1iberal Flox to fi11 the voids prior to glassing)
with 0.7 inch minimum lapping onto the canopy. and

2 min?mum of 1.5 inches lapping on the existing fuse-
tage inside skin.

Permit the laminations to cure for 24 hours.
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JOINING THE FUSELAGE SHELLS

This step is very exiting; you are going to act-
ually complete your first major structure - the
fuselage.

In this section, you will join the top forward
fuselage shell to the Tower forward fuselage shell,and
the top aft fuselage shell to the lower aft fuselage
shell. Do not join the four shells at the fuselage cut -
line. -

Also, each bulkhead must be joined to the shells I
with the same number of tapes used previously to attach
the bulkheads to the lTower fuselage shells.

This section will require many cure cycles due

78, SHELL

L‘“L_ZZmzape 2 «" 81D
7F0cs #o join Shells

to problems in accessing all area at one time. Y B.o 7ARZES
Begin by joining the rear fuselage shells together. # o 1| B
2 BID tapes of at Teast 4 inches wide are used along the
joints inside and out. 1 BID tape fore and aft is used shells (2) NUCRD -SLukRY ToIrT™
to join the FS120 and FS175 bulkheads to the top aft (Fee! Ay)

fuselage shell. You will have difficulty reaching back
into the rear fuselage to laminate the tapes. You may’
elect to skip ahead to Chapter 14 and cut out the aft
top fuselage where the vertical fin assembly is insert-
ed so that you can reach the aft face of the FS175
bulkhead and the inside of the seam. If you elect to
do that later, don't forget about it. Of course, micro
slurry is used between the parts,

Joining the forward fuselage shells is somewhat
more difficult because of the access to the forward
fusetage area. Whatever area you cannot reach at this
time, can be accomplished after you cut out the canopy
frame and thus reestablish access to the forward
cockpit area.

The forward fuselage shells also receive 2 BID
tapes at least 4 inches wide along the joints on both
the inside and outside. 2 BID tapes fore and aft are
used to attach the FS94 and Seatback Bulkheads to the
top forward fuselage shell. 2 BID tapes, inside, and
3 BID tapes outside, are used to attach the firewall
to the top forward fuselage shell. These last tapes
should be at least 4 inches wide, and don't forget
to round the outside edge of the firewall/shell junct-
ion prior to glassing. These firewall tapes are very
important to keeping the engine attached to the rest
of the aircraft, so do a careful job of laminating
them. (Unlike the rest of the joints, the firewall-
shell junction should be painted with epoxy, not
micro-slurry). :

S Bo7 7Dm SHELL

QU7BoARD

TOINNG THE FUSELAGE SHELLS

This entire section will consume many hours .of
work and become very frustrating. Take pride in the
fact that you will soon be able to sit in a completed
fuselage!

CUTTING THE CANOPY FRAME

In this §ection, you regain access to the cockpit
area and obtain your canopy frame at the same time. The

sketches show the suggested cut line for the canopy frame.
This 1ine is somewhat arbitrary on our part, but the
rest of the cockpit area is designed around it so be
carefull of deviations. Mark the line with a felt
tipped marker on the shells and check for symmetry.
Use a fine tooth hacksaw blade to carefully cut through
the sandwich. Put the canopy frame/canopy assembly
aside where it won't be broken accidentally.

Don't be surprised if the task takes several hours
to accomplish. Also, don't forget the remaining tapes

to join the shells and bulkheads together.
w—_ Alr Caory
SEATBYCK Buckreap
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INSTALLING THE LONGERONS

A Tongeron runs on each side of the cockpit for-
ward from the Seatback Bulkhead to the instrument
panel. These longerons are made of 5/8" square wood
and must first be bowed to shape in order to fit the
curvature of the fuselage side.

Support the longerens on each end and place
weights in the middle, as shown. Permit them to stand
this way for at least two days. The wood should bow
in the center after a short while. If you wish to be
very scientific, you may measure the amount of bow
required by skipping ahead and checking the curvature
on tgedfuse1age sides where the longerons will be
mounted.

WEIGHT

™

-——T?E%;;S%;23~232buﬁ)

+
L
i A A i sl R R i ol i ™ ol (I(_/q

IS

ﬁ(a
LBECENLUANG LONGEQNS

Once the canopy frame has been cut out and the
Tongerons bowed statically, then they should be mounted
in the fuselage to increase the strength of the fuse-
lage. The sketch included here shows the location of
the Tongerons; note that they basically go just below
the canopy frame cut out tine. The longerons must be
installed as shown here in order for the canopy hinges
to be positioned correctly. ,

Also note the 4 UNI glass and 2 BID glass used
to mount the longerons, in addition to the flox.

These tapes significantly -increase the stiffness of
the longeron, and must be lapped onto the fuselage a
minimum of 1.5 inches. The UNI orientation is along
the longeron; the BID is Taminated at 45 degrees to
the longeron Tine. Do not use micro between the
Tamination and wood.
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MAIN WING CONSTRUCTION

INTRODUCTION
The main wing is a sandwich composite structure

with solid foam core, two layers of UNI at 45 degrees
to the trailing edge of the wing for torsional stiff-
ness and surface durability, and spanwise tapes of UNI
for bending strength. The T.E. of the wing is per-
pendicular to BLOO. (i.e. the trailing edge of the
wing has no sweep). The ailerons are on the inboard
section of the wing, and are actuated by an aluminum
torque tube. Shear loads are taken by a vertical
shear web.

The main wing is constructed in one piece from
tip to tip for strength, 1lightness, and ease of
construction.

CUTTING THE SPAR CAPS

Begin by cutting the UNI spar caps using the
suggested layout on this page. Letter each one of
them with a felt tipped marker for identification
later, in addition to marking a centerline in the
middle, (where the cap will cross BLOQ when installed
on the main wing). The technique for cutting the spar
caps is described in the Composite Materials Education
Chapter and should be reviewed at this time. Be sure
to carefully roll up and store the spar caps after
cutting to prevent damage.

JIGGING THE MAIN WING

Construction begins by jigging the main wing on
the jig table. Locate the main wing cores that you
have previously hot-wired. It is not necessary to use
either the aileron slot foam cores, or the main wing
trailing edge cores, at this time.

Find the main wing core female jigging templates (6).

Now study the sketches. The main wing cores are

Jigged upside down on the jigging table using the main
wing core female jigging templates. If your table is
not at Teast 200 inches long, you will have to extend
it with a few 2x4's using bando, in order to locate
the BLOO main wing core female jigging templates.
Note that the shear web is perpendicular to BLOO, and
that the main wing core female jigging templates have
leading and trailing edges that are tangent, respect-
ively, with the leading edges of the main wing cores,
and the main wing shear web.

Begin by drawing a straight Tine along your jigg-
ing table and marking the locations (BL's) of the main
wing core female jigging templates. Next, temporarily
set the main wing core female jigging templates on the
table so that their trailing edges are along that
straight 1ine and their positions coincide with the
appropriate BL Tocations. A string stretched spanwise
with a weight attached at ejther end (see CANARD chapter)
may be useful.

CONTINUED ON NEXT PAGE
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BOT7TOM _MAIN WING LAMIMATION
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Now begin to trial fit the four main wing cores
into position. Be careful not to put too much pressure
on the foam cores and damage them. The two <inboard
cores will have to be beveled at BLOO by sanding be-
cause of the main wing dihedral and the other core
joints may have to be sanded to make the cores fit with-
in the maximum tolerance of 1/16". The Tlevel lines on
all cores must remain level at all times. This is
important, so take your time.

Stand back and sight spanwise along the main wing
to verify that the main wing is straight, and is not
bowed or kinked. Verify that the Teading edge is
straight from each tip to BLOO, and that the trailing
edge is straight from tip to tip.

Don't be concerned if the main wing core female
Jigging templates need to bé moved inboard or outboard
to remove any bows or kinks. Also, a long straight
edge will help you looking for kinks and joggles.

When everything is perfect, mix up some bondo and
carefully bondo the main wing core female jigging
templates to the table top in the necessary locations.
Next, rest the main wing foam cores on the main wing
core female jigging templates. Check the alignment and
individual Tevel lines again. Then RECHECK the align-
ment and the individual Tevel 1ines. Then RE-RECHECK
them again; get the message? Stirring sticks, scrap
wood, etc. can be used as shims to locate everything
properiy. ‘

The next step is to join the foam cores together
with micro slurry after verifying that the core fit is
within 1/16". Check, recheck, and re-recheck each core
level Tine and alignment as the cores are joined.

Finally, attach the main wing foam cores to the
main wing core female jigging templates with small
dabs of 5-MIN, being careful not to move the cores
after the final level 1ine and alignment check.

CAUTION

The main wing foam cores must fit within 1/16"
or exotherm damage may result.

TRIMMING THE MAIN WING FOAM CORES

When the main wing is attached to the fuselage, it
must fit between the FS78 bulkhead and the FS94 bulkhead.
As can be seen from the sketch, this requires that the
forward "nose"” of the main wing cores be removed. You
may wish to skip ahead and read the section on MAIN
WING MOUNTING to have a clear understanding how the
mating is accomplished.

Go to your fuselage which is laying in the corner
and sit in it. This "cockpit time" will help give you
confidence that you really can build an aircraft.

Don't forget to make airplane engine noises and move
the imaginary controls; it helps with the illusion.

When you are tired of this, get out of the cock-
pit and measure the distance on your aircraft from the
aft face of the FS78 bulkhead to the forward face of
the FS94 bulkhead. Make these two measurements at
WL30, outboard at either fuselage side at the FS$78
bulkhead. They should be the same - about 16.3".
since you are only human, they will probably each be
a little different, end either more, or less, than
16.3". Also measure the width between the two points
that you took the measurements at.

You are now ready to transfer the information onto
the main wing foam cores with a felt tipped marker pen.
Using the main wing shear web and the BLOO foam core
Jjoint as the reference mark the two points on the foam
cores, and connect them with a 1ine. That 1ine should
represent where the FS78 bulkhead-will meet the main
wing core. Verify by making measurements that this
line intersects the main wing leading edge inside the
fuselage once the main wing has been mounted. If it
doesn't, then you will have to taper and round the main
wing core area outside the fuselage sides to avoid an
ugly looking flat spot on your main wing. Next, move
the Tine aft about 0.10" to allow for the glass build-
up as you laminate the main wing skins and spar caps.
This second line on the main wing cores is the trim
Tine.

NOTE

A1l measurements indicated above should be made
along a WL, not along the contour of the wing.

PAGE 9-3

SHOULDER HARNESS INSERT INSTALLATION

Each shoulder harness is installed in a Y fashion
to the lower main wing. Prior to glassing the bottom
of the main wing, the shoulder harness inserts (2) must
be installed.

Find the two 1" square by 3/16" thick mild steel
plates provided (SH1).

Install one of them with flox at about BL9 Teft,
about 2" along contour (ac} from the trim line, flush
to the surface of the main wing foam core. Install
the second SHI similarly at BLO right.

" Wimg: Core SH1

SHI _TNSTALLATION -

PREPARING THE MAIN WING CORES FOR GLASSING

At this point, the main wing cores should be Jigg-
ed on your jigging table upside down, 5-minuted and
bondoed in place, and not about to move under any-
thing short of an earthquake.

Use a hard block to clean up all joggles, excess
micro, and any bumps on the main wing cores. At BLOO,
round the joint so that the glass will flow smoothly
across the joint. At the T.E. (shear web), round the
corner so that the glass will flow smoothly down the
face of the shear web.

This is your last chance to determine the shape
of your main wing, so make the main wing cores as
perfect as you know how. And, oh yes, RE-RE-RFCHECK
THE MAIN WING TIP LEVEL LINES. If you are not proud
of everything that you have accomplished on the main
wing so far, don't go on to the next step until you
are,

LAMINATING THE BOTTOM SKIN AND BOTTOM SPAR CAPS

Study the two sketches Tabled "Bottom Main Wing
Lamination" and "Top Main Wing Lamination" very
carefully,.

Today, you will only be doing the "Bottom Main
Wing Lamination™, but that one is enough, and will
take 3 individuals about 2.5 hours to complete. (The
third individual mixes epoxy while the other two do
the lamination). ‘

To summarize the Tamination, first you will lamin-
ate the wing skin, which is 2 piies of UNI at 45 degrees
to the main wing T.E., and then you will laminate spar
caps A thru F. ‘

Begin by getting your shop organized for a big lay-
up. Next, cut the UNI for the main wing skins as
indicated on the sketch, Tabling each one so that you
will know where it goes.

Once you start this.Tamination, you will have to
continue it until you finish, so if you want lunch, a
cup of coffee, or a nap, now is the time to do it.

MAre: Z&
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The first UNI ply is put on at 45 degrees to the
main wing T.E.. The fibers must be straight, so take
your time getting the wrinkles and kinks out. Don't
get ahead of yourself on pouring microfoam slurry on
the foam; otherwise, by the time you are ready to place
the UNI over a particular area, you will have a messy,
hard lump of slurry. MWork with one piece of cloth at
a time, and with small batches of slurry and epoxy.
Also, unrolling the UNI cloth as needed is advised to
reduce the ackwardness of the large pieces. Scrap
UNI can be used to fill in any small spots not covered
by the large pieces of UNI.

At the leading edge of the main wing cores, let the
UNI cloth hang vertically down. Trim to within 1" of
the tangent point, just T1ike you did on the ailerons.
At the trailing edge, allow the cloth to drape around
the corner and down to the bottom of the shear web so
that the UNI is at 45 degrees to.the T.E. on that face
also. Trim the main wing tip UNI to within 3" of the
main wing core. Inboard, along the trim Tline, also
allow the UNI to drape over the edge and down to the
bottom.

No overlap is required on the UNI wing skin; just
butt fit the skins together. - You must, however,
squeegee the cloth well to avoid building up excess
epoxy in the lamination.

The second ply of UNI is also placed at 45 degrees
to the T.E. of the main wing cores but in the other
direction from the first ply, so that the two plies of
UNI will have their major fiber orientations at 90
degrees to each other. The second ply will be easier
because it is being layed up over glass and not the
foam. Try to avoid having the butt joints from the
first ply of UNI coincide with the butt joints from
the second ply of UNI. The second ply of UNI is also
draped around the corner and down to the bottom of the
shear web, so that the shear web has two plies of UNI
at 45 degrees to the T.E. and at 90 degrees to each
other. Trim all edges 1ike you did on the first ply.

Spar Caps A thru F are laminated in that order,
with the widest cap going on first. To pick up a spar
cap and place it on the main wing, use three people.
While one person holds each end of the spar cap, the
third removes any frazzles, being careful not to re-
duce the width below what is called out for the
particular spar cap. That third person then stands at
BLOO and positions the spar cap in the proper location
{(centerline on BLOO and proper distance from the lead-
ing edge of the main wing) while the other two
individuals keep the cloth off of the foam so that it
won't stick. When the center (third) person is ready,
one of the individuals holding an end lays it down
spanwise on the main wing in the proper position {in
relation to the main wing L.E.} and removes any wrinkles
and kinks. This can be a slow process, so stay patient.
Then the man (or woman) on the other end does 1ike-
wise. The center individual makes sure that the spar
cap smoothly "turns the corner" at BLOO.

Squeegee each spar cap from BLOO outboard to keep
the UNI fibers straight. Work out any wrinkles or
kinks by pulling carefully on the fibers.

The remaining spar caps are each put on in a
similar fashion. We know you are getting tired, but
you must squeegee each cap well to avoid building up
considerable epoxy on the bottom plies. Use extra
epoxy very sparingly on the last spar cap.

Locate the places where you bonded in the two
SH1's {the 1" x 1" mild steel plates) and Taminate a
pad of 20 plies of BID over each one. The BID cloth

should be about 2" x 2" dimensionally,
Before quitting, peel ply all joints, and the

first two inches of the main wing L.E.. Also,

knife trim the L.E. at the tangent point, just like
you did on. the aileron. Then, clean up your mess and
go celebrate your wizardtry as a laminator. DON"T
TOUCH THE MAIN WING FOR AT LEAST 24 HOURS.

NOTE

If you have room and can be patient, it would be
better to permit the bottom main wing lamination to
cure for 48 hours plus. In the meantime, you could
skip ahead and perhaps do the aileron slot foam core
slot laminations. But, if your like everyone else,
you won't be able to resist making that jigging table
into a main wing for your Q2 as quickly as possible.

LAMINATING THE TOP SKIN AND TOP SPAR CAPS

Build a framework out of scrap Tumber and bondo
to hold the main wing jigged in place while you turn
it over. As shown in the pictures, we suggest that

Tumber run from tip to tip with a few cross pieces.
Don't get fancy, just tie everything together so
that the main wing won't move, (and, yes, we know
the pictures show the canard, but we forgot to take
some of the main wing jigging).
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Next, when you are sure of your framework, break
Toose the main wing core female jigging templates
with a hammer -(they won't be needed again), and turn
the main wing over so that the unglassed cores are

upward.
again.

Check the main wing tip level lines. Jig, and
shim, and bondo until the main wing tip level lines
are perfect; almost doesn't count. Then bondo the
heck out of the jigging as if you were expecting a few
kids to use your shop for playing cowboys and Indians.

At the leading edge, feather the bottom skin to
a feather edge at the tangent point just like you did
with the ailerons. Prepare the main wing core top
surface just 1ike you did the main wing core bottom
surface. (See “"Preparing The Main Wing Cores For
Glassing"}

fou are now ready to laminate the top main wing
skins and top spar caps. Do it similarly to the bottom
lamination. The skin is the same two UNI at 45 degrees
to the T.E., draping over the T.E. down to the bottom
of the shear web and the spar caps are G thru M this
time. At the Teading edge of the main wing, overiap
the bottom skin with the top skin a minimum of 1".
Rather than let the spar caps drape over the T.E. and
down the shear web, trim the caps at the T.E.

Peel ply the shear web and all joints.

Dorm't touch the wing for 48 hours after you have
finished it. Instead, go sit in the fuselage some
more to pass the time, or else skip ahead and keep
working. Before removing the Tumber, bondo a Tevel
board at about midspan on each wing half. This is to
help in attaching the main wing to the fuselage Tater.
Attach the Tevel boards carefully, so that they will
agree,

Set the main wing on the jigging table once



GLASSING THE AILERON SLOT FOAM CORE SLOTS

The aileron slot foam core inside slots are glass-
ed with 2 BID at 45 degrees to the spanwise direction.
(i.e. T.E.). Knife trim to the edge of the foam core,
as shown on the sketch.
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SHOULDER HARNESS INSTALLATION

Remember those 20 BID plies that you laminated
over the two SH1's when you performed the "BOTTOM"
skin and spar cap lamination? Now is the time to
drill and tap each SH1 with a % x 28 tap for a AN4
bolt Tater. The sketch shows the complete assembly.
We don't recommend actually attaching the shoulder
harnesses until after the main wing is mounted to the
fuselage. Note that both shoulder harness straps of
each shoulder harness assembly are attached to one
bolt, in a Y fashion. Also, the 4130 Steel Bushing
should be as short as possible, to reduce bending
loads on the bolt.
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SHOULDEE  HAENESS TNSTALLATION

INSTALLING THE AILERON SLOT FOAM CORES

This step is critical to having a nice Tooking
main wing and aileron union, so follow the direct-
ions carefully. ,

To start out with, the aileron:slot foam cores
that you hot-wired way back when were purposely made
longer than necessary. Your first task is to size
them for the correct length. To do this, you must
measure your fuselage width at the fuselage/aileron
slot foam core junction. Take measurements of the
main wing, skip ahead to the section on "Mounting
The Main Wing To The Fuselage", and determine that
dimension, on either side of BL0O. Mark the proper
points on the main wing. Wait to trim the inboard
aileron slot foam cores until after they have been
installed on the main wing.

Next, determine where to trim the outboard
aileron slot foam cores. ‘Since each elevator was
made 48" long, measure 48" plus 1 inch (for aileron/
fuselage clearance) from your first mark outboard
and place another mark. This is where the outboard
aileron slot foam core will be trimmed, but, as
before, wait until after installation to do it.

Skip ahead to the CANARD ' chapter, "Installing
The Elevator Slot Foam Cores™ section for a sketch
showing the geometry of the attachment.

It is easier to check clearances top and
bottom if the main wing is jigged vertically on the
jig table. This will also keep the joint from
running. A few scrap pieces of Tumber and bondo
should be sufficient.

The important point to remember is that at the
shear web attach point along the span, the top and
bottom of the aileron slot foam cores should flow
smoothty into the top and bottom surfaces of the

Once the attachment has cured, trim the aileron
slot foam cores back to the "Eventual Trim Line".
(See CANARD chapter, "Installing The Elevator Slot
Foam Cores" section for a sketch showing the detaijl).
Next, sand down the "tails" so that you can achieve
a minimum of 0.4" of glass-to-glass bond with the
inside slot lamination, while at the same time
fairing everything nicely into the main wing contour
forward of the shear web. At the glass-to-glass
bond area, you must sand away all micro and epoxy
and get down to the glass. Spend some time Tooking
at the surfaces getting the alignment the best that
you can. When everything is ready, laminate 2 BID
at 45 degrees to the main wing shear web on the
aileron slot foam cores, top and bottom, being sure
to achieve at Teast 0.4" of glass-to-glass bond, and
lapping up onto the main wing at least 1". Note
that the sketch in the CANARD chapter calls out
dry-micro fil1l if required at the top and bottom
of the shear web joint. Trim the inboard and out-
board aileron slot foam cores at the marks previous-
ly made on the canard.
main wing, respectively. If the aileron slot foam
cores want to stick up a little bit, this is 0K
since that can be sanded Tater. Any dip, however,
will have to be filled with micro. This fit is
important cosmetically, so take you time.

The aileron slot foam cores are installed to
the main wing shear web with micro-slurry on the
foam cores and epoxy on the shear web {don't for-
get to remove the Peel Ply!}, plus a few dabs of
5-MIN to keep the two attached during cure.



25.1?2?5'5/47??7k7 dQVQ}Eg
Stheor web
Locatron

QUTBOAEL ATl ceoN
LPIvO7 ASSEMEBLY

- (SZ70

Vo2l al el /fm?‘ﬁé’

Aiferam Sk

| ¢

NN TARAANARARIRAL AN

=", zéaadé,hzy Fou,
g;/eraﬂ ; Eight aileron /s

MSPHI3 Fop Kivet
vse 3 per cach QCIMT7

—
—1
GDCU§4¢f;:L ééé %25- = oS 7
m]ﬁ. —1 4 QCSME (LS9
g ;5; PESME
P | R N A
u bl L ) )
ANDeO-F/6
An 2 70—
S ers Washe r 447f
FWD
TwEOARED

as sectiored

A eros ovtbaerd caqfx?-—\éﬂ

7E. 14//érv/r~;;?

Nores GCsM] Shown

7

ATLERON - INSTALLATION

In this section, you will mount the ailerons
to the main wing. After the main wing is attached
to the fuselage, it will only be necessary to
connect the CS5 and CS12 push-pull tubes in order
to have a functijoning aileron control system.
This section is very important, so take your time
and read through the entire section several times
prior to starting any of the procedures.

Begin by jigging the main wing vertically on
your jig table with the L.E. pointed down. This
will make it much easier to rig the ailerons.

L ber
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TT66ING MAIN WING
VERTICALLY
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QUTBOARD AILERON PIVOT ASSEMBLY

These instructions cover only the assembly of
the left outboard aileron pivot, but the right out-
board aileron pivot is a mirror image, and may be
accomplished at the same time.

First, find a QCSM7 pivot and position it
about 0.25" inboard of the outboard end of the ailer-
on using 3 MSP43 cherry rivets spaced radially at
least 0.4" apart.

Find CS10, and insert a QCSMS stud as shown
with the 3 washers and the 2 AN363-428 nuts. There
must be a minimum of 0.6" from the AN960-4 washer
inboard to the end of the QCSM5 stud. This is to
require the aileron to be moved inboard at least
1/4" before it "falls off" the QCSM5 stud for
dissassembly. Finally, round the end of the
QCSM5 stud sTightiy to assist in mounting the
aileron.

The sketch shows the outboard aileron pivot
assembly as it will Took later when instailed on
the main wing shear web. Although not shown, at
that time, the aileron slot foam core and aileron
trailing edge foam core will be trimmed so that
CS10 will fit flush against the main wing shear web.

Take a piece of QCSML and make two 1.8" length.
pieces to use as aiieron reducers. A sawcut and
perhaps some 1ight sanding will be necessary to
make them fit snugly and flush with the inboard
ends of the two ailerons.

Find the phenolic bearings CS6 (2) and CS7 (2).
Dull the phenolic completely with sandpaper except
inside the reamed 5/8" diameter holes. Be sure
that the other 1/2" diameter holes have been drilled
out. These are non-critical on diameter, but must
be there to assist bonding of the phenolic to the
structure. They are NOT lightening holes,

~ Find Q2CSA4 (2). Make CS11 (2) from 0.625"
0.D. x O065" wall 4130 steel tubing. The length
of CS11, which can be critical for disassembly,
should be about 3/4" less than half the width of
the fuselage at the aiteron torque tube (CS9)}/
fuselage junction.

The right and left aileron mountings are
mirror images of one another. Each aileron has
an outboard hinge (CS10), an inboard hinge (CS6),
and a center fuselage hinge (CS7). The Q2CSA4
slips over a (CS11, which passes through the CS6
phenolic and slips into the aileron reducer, which
is mounted on the inboard end of the aileron.

Clear, heh?
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The following procedure was developed to help 4,
you get the ailerons mounted without binding, with
the proper clearances, and with the ability to get
them off again:

1. Trim the inboard edges of the aileron
slot foam cores flush with the sides of
the fuselage. (See "Installing The Aileron
Stot Foam Cores").

2. Slip Q2CSA4 over CS11; slip CS6 over the
other end of CS11, and slip that same end
of CS6 into the aileron reducer, which you
have already mounted flush with the in-
board end of CS9, the aileron torque tube -
looks 1ike a shiskabob doesn't it?

3. Slip CS7 on the end of Q2CSA4,
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What follows is a very qualitative fitting
process. Using at least two people, dry
fit CS10, CS6-and CS7 firmly against the
main wing shear web in the appropriate
postions (CS10 against inboard end of out-
board main wing trailing edge core, CS6,
and CS7 held in place) and check for bind-
ing. Work slowly, correct any binding or
clearance problem by modifying CS10, CS6,
and C57. Please, do one thing at a time.

CONTINUED ON NEXT PAGE
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5. When the complete aileron assembly fits
well, and rotates freely, mix up some
5-MIN with flox and temporaily mount CS10,
CS6, and CS7 in place against the main
wing shear web, again checking for align-
ment, clearances, and binding.

6. If you haven't already done so, repeat for
the other aileron.

7. Remove all of the pieces except CS10, CS6,
and CS7. Carefully Tay up the BID cloth
that permanently holds CS10, CS6, and CS7
in place. These parts must be solidly
mounted so that they cannot be accidentally
broken off while in service.

8. Once the laminations in step 7 have cured,
you are ready to drill in the aileron assem-
blies. Find your aileron rigging template,
reassembie everything and set the ailerons

at 0 degrees. Also, the "ear" on each \
A2CSA4 should point’forward and be parrallel /4//&'0//’ St #

to a WL. Verify that the aileron is pushed Trboard end of 1% MM Fogrny Core.
outboard against CS10. Verify that CS11 A leran St —-1?.—77-’
overlaps 1.0" into A2CSA4 and 1.8" into the Loom o o Lo
aileron reducer. Now drill in very care- 7 <
fully the two bolts on each side that CSE LT
fasten Q2CSA4, CS11, and CS8/aileron reducer R A
together. BE CAREFUL! Don't let the holes : R PR LRI
efongate; use a small drill and work up in o ALOX
size. 7 8BID 7 -f,”“’l-j:.{?“??f:f?:?
Note Lound <
Corvzer
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INSTALLING THE MAIN WING TRAILING EDGE CORES

These cores begin at the outboard end of each CS10,
and run outboard to the main wing tip. When originally
hot wired, they were made longer than necessary on the
inboard end, so fit each one into position and trim
away the excess.

The bonding and Tlaminating process is very similar
to what you have accomplished previously on the aileron
slot foam cores. Attach the cores to the main wing
with micro sTurry on the cores and epoxy on the main
wing shear web (remembering to remove the peel ply),
making sure that the top and bottom surfaces make a
smooth transition to the main wing curvature. Next,
laminate 2 BID on the Tower surface of the main wing
trailing edge cores, overlapping onto the main wing
cores a minimum of 1". When cured, Taminate 2 BID on
the top surfaces, using a glass-to-glass trailing edge
treatment exactly 1ike you did on the aileron. If you-
are careful, you may be able to accomplish the laminat-
ions with the wing jiaged vertically, to save time:
however, beware of epoxy runoff yielding dry lamination.
An alternative method would be to do each surface on
the flat, instead.
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Finally, make the aileron spacer, which
has a nominal 1.0" Tength. This spacer
shoqu be sized lengthwise to allow the
aileron to have a lateral Treeplay (i.e.
inboard to outboard) of about 0.05".
Assemble each aileron, and again check
for binding, misalignment, or excessive
freeplay.

the the attachment of each CS10 wedged between
the main wing trailing edge core and the aileron slot
foam core.

The main wing tips are carved and glassed Tater

en, as an option.
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CANARD CONSTRUCTION

INTROBUCT 10N

The Q2 canard has a swept leading edge, swept
trailing edge, anhedral, a plain elevator which also
effectively serves as a flap, and, in addition to
carrying about 65% of the aircraft's weight, also
provides the energy absorption (i.e. "spring") for
the main landing gear that is mounted at the canard
tips. It is a sandwich composite structure with solid
foam core, two layers of UNI at 45 degrees to the
trailing edge of the canard for torsional stiffness
and surface durability, and spanwise tapes of UNI for
bending strength. Shear loads are taken by a vertical
shear web, and the elevators are essentially full-
span, being actuated by an aluminum torque tube.

The canard is constructed in one piece from tip

to tip for strength, lightness, and ease of construction.

Because of these factors, the canard jis more
complex and more ¢ritical than the main wing. However,
the basic procedures are identical, and the experience
you have gained in completing the main wing for your
Q2 should allow you to construct the canard in the
same amount of time. You may wish to reread the
chapter on the MAIN WING to review the procedures.

CUTTING THE SPAR CAPS

Begin by cutting the UNI spar caps using the
suggested layout on this page. Letter each one of
them with a felt tipped marker for identification
later, in addition to marking a centerline in the
middle (where the cap will cross BLOO when installed
on the canard. Be sure to carefully roll up and store
the spar caps after cutting to prevent damage.

GLASSING THE ELEVATOR SLOT FOAM CORE SLOTS

Construction begins by glassing the inside slot
of the elevator slot foam cores with 2 BID at 45 de-
grees to the spanwise direction (i.e. T.E.). Knife
trim to the edge of the foam core.

Next, get out your hot-wire cutting equipment and
set it up. Take the forward part of each canard core
templates, and nail them back onto the already hot-
wired cores, being sure to check the level 1ines and
to weight down the cores. Then, hot-wire the 51-A-B-C-
...=-H-I-J-48 sections on all canard foam cores.

Store the elevator slot foam cores for later use.
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JIGGING THE CANARD

Next, you will need to jig the canard cores on
the jig table. It would probably be a good idea to
clean off the jig table of any bondo chips, wood,
epoxy, etc., so that you start with a clean surface.

Find the canard core female jigging templates (6)

Now study the sketches. The canard cores are
jigged upside down on the jigging table using the can-
ard core female jigging templates. If your table is
not at least 200 inches long, you will have to extend
it 1ike you did on jigging the main wing. As on the
main wing, the shear web 1s perpendicular to WLO0, and
the canard core female jigging templates have leading
and trailing edges that are tangent, respectively,
with the Teading edges of the canard, and the canard
shear web.

Begin by drawing a straight Tine along your
jigging table and marking the locations (BL's) of the
canard core female jigging templates. Next, tempor-
arily set the cahard core female jigging templates on
the jigging table.so that their trailing edges are the
distances from the straight line, called out in the
accompanying illustrations. Note that the outhoard
canard core female jigging templates (the ones at BL100
right and BL100 left) are right on the straight Tine.
A string stretched spanwise with a weight attached at
either end may be helpful in establishing and keeping
the straight Tine.

Now begin to trial fit the five canard cores into
position. Be careful in handling the foam cores to
prevent damage to the foam. A1l cores may have to be
sanded in order to make them fit together within the
maximum tolerance of 1/16". The canard center section
core 1s already beveled to compensate for the anhedral
angle, but it may still have to be trimmed and sanded
to obtain the fit on the joint within 1/16". The
level 1ines on all cores must remain level at all times.
This is important, so take your time.

Stand back and sight spanwise along the canard to
verify that the canard is straight, and is not bowed
or kinked. Verify that the Teading edges are straight,
and that the trailing edges are straight also.

Don't be concerned if the canard core female jigg-
ing templates need to be moved inboard or outboard to
remove any bows or kinks. Also, a long straight edge
will help you looking for kinks and joggles, or dips.

Conard Core Tigging
7152;047?Ei(35yuba;;22 ploces)

When everything 1is perfect, mix up some bondo and
carefully bondo the canard core female jigging temp-
lates to the table top in the .necessary location.
Next, rest the canard cores on thé canard core female
jigging templates. Check the alignment and individual
Tevel 1inés again; then again and again until every
thing is Perfect, with a capital P. The next step is
to join the foam cores together with micro slurry
after verifying that the core fit is within 1716".
Check, recheck, and re-recheck each core level line
and alignment as the cores are joined. Note that the
canard center section foam core gets a glass rib of
2 BID and flox corners at each end of the canard
center section foam core. The flox corner should be
added after the entire series of canard cores have
been joined and cured.

CAUTION

The canard foam cores must fit within 1/16" or
exotherm damage may result.

Core preparation is the single most important
factor in obtaining an accurate, strong, and 1ight-
weight canard, so don't hurry through this section
unless you don't mind regretting it for years to come.

PREPARING .THE CANARD CORES FOR GLASSING

At this point, the canard cores should be jigged
on your jigging table upside down, 5-minuted and
bondoed in place, and abTe to take a direct hit from
a 88 mm howitzer without budging from its location.

Use a hard block to clean up all joggles, excess
micro, and any bumps on the canard cores. At either
end of the canard center section core, round the joint
so that the glass will flow smoothly across the joint.
At the T.E. (shear web), round the corner so that the
91355 will flow smoothly down the face of the shear
web,

This is your last chance to do it right, so spend
at least another hour making these cores as perfect
as you know how. While your at it, check, recheck,
and re-recheck all the canard Tevel lines that you can
see until you can do it in your sleep. If you are not
proud of everything sitting on that jig table, don't
go on to the next step until you are.
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LAMINATING THE BOTTOM SKIN AND BOTTOM SPAR CAPS
Study the two sketches labed "Bottom Canard

Lamination", and "Top Canard Lamination" very carefully.

In this section, you will only be doing the
"Bottom Canard Lamination", but that one should keep
you and two others busy for about 3 hours. (The third
individual mixes epoxy while the other two do the
lamination). ,

To summarize the Tamination, first you will
laminate the wing skin, which is 2 plies of UNI at
45 degrees to the canard shear web, and then you will
laminate spar caps A thru F .

Organize your shop for the big layup. Measure
the canard cores, and cut the UNI for the main wing
skins, Tabeling each one for identification.

Rather than have you reread and use the section
on "Laminating the Bottom Skin and Bottom Spar Caps"
that you used for the main wing, we are going to
reprint and rewrite it here. (It helps make the plans
Took more complex).

The first UNI ply is put on at 45 degrees to the
canard shear web T.E.. The fibers must be straight, so
take your time getting the wrinkles and kinks out.
Don't get ahead of yourself on pouring micro slurry on
the foam; otherwise, by the time you are ready to place
the UNI over a particular area, you will have a messy,
hard, lump of slurry. On the other hand, with the
experience you have had on the main wing, you should
be within 10% of the miximum laminating speed that you
will ever obtain. Work with one piece of cloth at a
time, and with small batches of slturry and epoxy.
Unrolling the UNI cloth as needed is advised to reduce
the awkwardness of the large pieces. Scrap UNI can
be used to fill in any small spots not covered by the
large pieces of UNI.

At the Teading edge of the canard cores, Tet the
UNI cloth hang down vertically. Trim to within 1" of
the tangent point, just like you did on the main wing.
At the trailing edge (T.E.), allow the cloth to drape
around the corner and down to the bottom of the shear
web so that the UNI is at 45 degrees to the T.E. on
that face also. Trim the canard tip UNI to within
3" of the canard core. .

No overlap is required on the UNI wing skin; just
use a butt joint.

The second ply of UNI is also place at 45 degrees
to the T.E. of the canard core, but in the other
direction from the first ply, so that the two plies of
UNI will have their major fiber orientations at 90
degrees to each other. Try to avoid having the butt
joints from the first ply of UNI coincide with the
butt joints from the second ply of UNI. The second
ply of UNI is also draped around the corner and down
to the bottom of the shear web, so that the shear web
has two plies of UNI at 45 degrees to the T.E. and at
90 degrees to each other. Trim all edges 1ike you did
on the first ply. As good laminators you will, of
course, squeegee to the nth degree to remove any
excess epoxy. By this time, if your floor does not
contain enough hardened epoxy to build the Q3, you are
either very accurate at mixing epoxy, or else you
are not working hard enough at squeegeeing off excess
epoxy.

Spar caps A thru F are laminated in that order,
with the widest caps going on first. To pick up a
spar cap.and place it on the canard, use three people.
While one person holds each end o7 the spar cap, the
third removes any frazzles, being careful not to reduce
the width below what is called out for the particular
spar cap. That third person then stands at BLOO and
positions the spar cap in the proper location {center-
1ine on BLOO and proper distance from the leading
edge of the canard) while the other two individuals
keep the cloth off of the foam so that it won't stick.
When the center {(third) person is ready, one of the
individuals holding an end lays it down spanwise on
the canard in the proper postion (in relation to the

canard L.E.) and removes any wrinkles and kinks. This
can be a slow process, so keep your cool. Then the
individual on the other end does likewise. The center

individual makes sure that the spar cap smoothly "turns
the corner on either end of the canard center section
core.

Squeegee each spar cap from BLOO outboard. Work
out any wrinkles by pulling carefully on the fibers.
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The remaining spar caps are each put on in a
similar fashion. Although you may be getting tired,
you must rise up to the occasion and concentrate on
squeeging each spar cap well to avoid excess epoxy
which Jeads to excess weight. Use extra epoxy very
sparingly on the last spar cap. Every other spar cap
(i.e. A, C, E, etc.) is allowed to drape over the T.E.
and down the shear web to the bottom. Trim B, D, F,
etc. at the T.E.

Before quitting, peel ply all joints, and the
first two inches of the canard L.E.. Also, knife
trim the L.E. at the tangent point, just like you did
on the main wing. Finally, clean up the mess, and
DON*T TOUCH THE CANARD FOR AT LEAST 24 HOURS.

NOTE

If you have room, and can be patient, it would be
better to permit the bottom main wing Tamination to
cure for 48 hours plus. In the meantime, you could
skip ahead and work on fuel system, canopy installat-
ion, etc.

INSTALLING THE CANARD STIFFENER

Build a framework out of scrap lumber and bondo
to hold the canard jigged in place while you turn it
over. As shown in the pictures in the MAIN WING
chapter in the "Laminating The Top Skin And Top Spar
Caps" section, we suggest that the Tumber run from tip
to tip with a few cross pieces. Don't get fancy, just
tie everything together so that the main wing won't
move.

Next, when you are sure of your framework break
Toose the canard core female jigging templates with a
hammer (they won't be needed again), and turn the
canard over so that the unglassed cores are upward.
Set the canard on the jigging table once again.

Check the canard tip level Tines. Jig, and shim,
and bondo until the canard tip level Tines are absolut-
ely perfect; almost, or maybe, doesn't count. Then
use bondo to secure all of the jigging so that a jack-
hammer will be required to remove the canard from the
jigging table.

You are now ready to install the canard stiffener.
That stiffener runs along the top of the inboard
canard foam cores and across the canard center section
core. This foam stiffener that you previously hot-
wired out of the canard cores will be flimsy, so be
careful with it. Clean up the canard slot that the
stiffener rests in with a hard block and sand paper,
so that the lamination you will be doing will trans-
verse the joints smoothly. The glass ribs at either
end of the canard center section wiil have to be
trimmed back so as not to interfer with the stiffener.
The Tlamination schedule, as called out in the sketch,
is to layup 1 UNI first, then 2 BID, and then 1 UNI
on top for the final ply. Take your time, and make
the fibers straight. The 2 BID are Taminated at 45
degrees to the spanwise direction. Knife trim the
lamination flush with the top surface of the canard
cores and let the lamination cure.

Next, install the foam stiffener with micro slurry.
It is best to dry fit the part first, since it may be
necessary to do some trimming, or else use dry micro
to obtain a smooth fit. Don't worry if the top of the
foam stiffener projects above the top canard surface
a small amount; this can be trimmed back after cure.

Once the foam stiffener installation has cured,
dig out the foam as shown and install two flox corners
flush with the top canard surface. Also, install the
flox corners on either end of the canard center

section core.

CONTINUED ON NEXT PAGE
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PREPARING THE TOP CANARD FOAM CORES FOR GLASSING feor web)

At the Teading edge, feather the bottom skin
to a feather edge at the tangent point just 1ike
you did on the main wing. Prepare the canard top
surface just like you did the canard bottom sur-
face. (See "Preparing The Canard Cores For

Glassing"). Be sure and spend time carefully " _ c§??2§327129 WE B
smoothing out the canard stiffener area, and 1_:he . T :A ] :[/\//47-[0/\/

flox corners on either end of the center section oL

core. Remember that the flox corners are much o ‘

harder than the foam surrounding them, so go easy. S
You must really prepare the top canard sur- :;aég,;44éb.2;

face well, and remove all bumps, joggles, and o ‘

other 1rregu1ar1t1es if you want a pretty looking,

1ightweight canard on your aircraft. REMEMBER!

If you are not satisfied with how the canard top : ' .

surface foam cores look, Don't go on to the next Aéf? f%bﬁu-: 

step. AR ii;g)J
LAMINATING THE TOP SKIN AND TOP SPAR CAPS — -

Just to be sure, check the canard tip Tevel
1ines one more time, and shim to get both of them \—30*710”7 Skirz? f’ Spar fﬂf’f
absolutely level. (Have you noticed how they seem (ot @rap a%vowwf /7O
to shift by osmosis?) shear webd)

The top canard skins are Taminated s1m11ar1y
to the bottom skin Tamination. The skin is the
same two UNI at 45 degrees to the T.E., draping
over the T.E. down to the bottom of the shear web,
and the spar caps are & thru & this time. At
the leading edge of the main wing, overlap the
bottom skin with the top skin a minimum of 1".
Rather than let all the spar caps drape over the
T.E. and down the shear web, trim every other one
off at the T.E.. Peel Ply the shear web and all
joints.

Don‘t touch the canard for at least 48 hours.
Before removing the lumber, bondo a level board
at about midspan on each .canard.

‘ You now deserve to celebrate for two days
straight; you have just finished the final MAJOR
Tayup in your aircraft. By the way, that top
canard lamination that you just completed was the
most difficult and critical lamination in the whole
aircraft, and yet we have such confidence in you
at this point, that we only devoted a very few
words to it.
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INSTALLING THE ELEVATOR SLOT FOAM CORES

This step is critical to having a nice looking
canard and elevator union, so follow the directions
carefully.

To start out with, the elevator slot foam
cores that you hot-wired way back when were pur-
posely made longer than necessary. Your first task
is to size them for the correct length. To do
this, you must measure your fuselage width at the
fuselage/elevator slot foam core junction. Take
measurements of the canard, skip ahead to the sec-
tion on "Mounting The Canard To The Fuselage", and
determine that dimension, on either side of BLOO.
Mark the proper points on the canard. Wait to trim
the inboard elevator slot foam cores until after
they have been installed on the canard.

Next, determine where to trim the outboard
elevator slot foam cores. Since each elevator was
made 72" long, measure 6 feet plus 1 inch (for
elevator/fuselage clearance) from your first mark
outboard and place another mark. This is where
the outboard elevator slot foam core will be trimm-
ed, but, as before, wait until after installation
to do it. .

The elevator slot foam cores are unique in
that both the brake 1ine conduit and the pitot
tube must run through the lower, forward edge as
shown on the sketch.

The pitot tube runs out the right canard,
exits at about BL40, and is shaped as shown.

In the right canard, the brake 1line conduit enters
the inboard end of the elevator slot foam core within
1/2" of the top edge, and continues all the way out-
board to the end of the outboard elevator slot foam
core on the right side of the aircraft. Let the
Nylaflow tubing extend about 4" beyond the end of the
slot foam core. On the left canard, do the same
routing. You should use a router bit in the dremel to
route out the foam. Any extra "room" in the foam is
filled with dry micro. Both the brake Tine conduit
and pitot tube are installed with 5-MIN dabs to hold
them in place, and then surrounded with dry micro, as
shown. Keep both lines, but particularly the brake
1ine conduit, as straight as practical. The pitot
tube tubing should extend into the fuselage about 12".

&Elevator
Foam Core

The elevator sTot foam cores are installed to the
canard shear web with micro-slurry on the foam cores
and epoxy on the shear web (don't forget to remove the
Peel Ply!), plus a few dabs of 5-MIN to keep the two
attached during cure.

It is easier to check clearances top and
bottom if the canard is jigged vertically on the
jig table. This will also keep the joint from run-
ning. By this time, you should be so good at
jigging, that we won't even talk about how to do it.

The important point to remember is that at
the shear web attach point along the span, the top
and bottom of the elevator slot foam cores should
flow smoothly into the top and bottom surfaces of
the canard, respectively. If the elevator slot
foam cores want to stick up a 1ittle bit, this is
OK since that can be sanded later. Any dip, how-
ever, will have to be filled with micro. When you
have done your best to caréfully fit the shear web
Joint top and bottom then mix up the micro-slurry
and epoxy and join the elevator slot foam cores to
the canard.

Once the attachment has cured, then the fun
can begin. Trim the elevator slot foam cores back
to the "Eventual Trim Line". Next, sand down the
"tails" so that you can achieve a minimum of 0.4"
of glass-to-glass bond with the inside Tamination,
while at the same time fairing everything nicely
into the canard contour forward of the shear web.

At the glass-to-glass bond area, you must sand

away all micro and epoxy and get down to the glass.
Spend some time looking at the surfaces getting

the best alignment that you can. When everything
is ready, laminate 2 BID at 45 degrees to the
canard shear web on the elevator slot foam cores,
being sure to achieve at Teast 0.4" of glass-to-
glass bond, and Tapping up onto the canard at

least 1", Note that the sketch calls out dry-micro
fill if required at the top and bottom of the shear
web joint. Trim the inboard and outboard elevator
slot foam cores at the marks previously made on the
canard.

Your canard should now be looking more 1ike a
canard, and less 1ike a Jump of foam and qlass.
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QUTBOARD ELEVATOR PIVOT ASSEMBLY

These instructions cover only the assembly of
the left outboard elevator pivot, but the right
outboard elevator pivot is a mirror image, and may
be accomplished at the same time.

First, review the MAIN WING chapter section
on "Qutboard Aileron Pivot Assembly”. Except for
the part number changes, you will be doing exactly
the same operations.

Locate a QCSM7 pivot about 0.25" inboard of
the outboard end of the elevator using 3 MSP43
cherry rivets spaced radially at least 0.4" apart.
It will be necessary to "tunnel” through the eleva-
tor skin and elevator foam core in order to reach
the CS16 elevator torque tube for riveting. The
holes made by the tunneling operation should be
filled after riveting with dry micro.

Find €519, and insert a QCSM5 stud with the
2 AN970-4 washers, 1 AN960-4 washer, and 2 AN363-428
nuts, just as you did on the aileron outboard pivot
assembly. Remember, there must be a minimum of
0.6" from the AN960-4 washer inboard to the end of
the QCSM5 stud so that the elevator must be moved
inboard at least 1/4" before it "falls off" the
QCSM5 stud for dissassembly. Finally, round the
end of the QCSM5 stud slightly to assist in mount-
ing the elevator.

When the elevator is mounted, CS19 will fit
flush against the canard shear web. At that time,
the ‘outboard elevator slot foam core will have to
be trimmed to aliow that.

Midspan Elevator
support was
redesigned to
strengthen and
prevent internal
corrosion. (click

MIDSPAN ELEVATOR PIVOT ASSEMBLY |

for link)
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Read this section carefully before doing any-
thing, and take the time to visualize what the words
are saying. Otherwise, you may find it difficult
to install or remove your elevators!

These 1instructions will cover the Teft midspan
elevator pivot assembly, but the right midspan
elevator pivot assembly is a mirror image.

Find a QCSM3 stud and a QCSM2 pivot. Screw
the QCSM3 stud into the QCSM2 pivot, retaining it
with AN363-1032 Tocknut, making sure that the assem-
bly is tight. Next, round the end of the QCSM3
stud sTightly, as shown, to facillitate installation
and removal of the elevator later.

Measure 30" outboard on the elevator from the
inboard end and place a mark. Using a router bit,
route out a slot 1/8" wide for about plus or minus
17 degree of elevator travel. (See sketch)

Next, insert the QCSMZ pivot assembly, complete
with QCSM3 stud, into CS16, the elevator torque
tube, with the stud pointing outboard. (See sketch)
QCSMZ pivot assembly through the CS16 elevator
torque tube with a small diameter stick until it
just reaches flush with the slot that you routed
out. Rivet the QCSM2 pivot assembly to CS16 using
3 MSP43 cherry rivets spaced radially at least 0.4"
apart. Again, it will be necessary to "tunnel™
through the elevator skin and the elevator foam
core to reach the tube. Again, you will fi11 the
holes with dry micro.

The routed sTot must bé expanded so that the
CS17 hinge can slide off of the QCSM3 stud and out
of the CS16 elevator torque tube while remaining
perpendicular to CSI6. This is to allow assembly
and dissassembly of the elevator. Probably, you
will have to open the routed slot up to about 0.6"
wide. At the same time, verify that the (S17
hinge can rotate at least 17 degrees up and down
to allow proper elevator movement. If not, make
the routed slot bigger, as necessary. It is import-
ant, however, not to remove any more "meat" from
the CS16 elevator torgue tube than necessary, so
work carefully.

-Now we come to the 2 CS18 inserts. These
inserts are positioned against the canard shear web
on either side of the CS17 hinge, and provide a
local beefup to take the hinge Toads. To deter-
mine exactly which BL the CS18 inserts must go at,
you will need to trial fit the elevator in posit-
ion in the elevator slot foam core, making sure
that the inboard end of the elevator coincides
with the inboard end of the elevator stot foam
core that you have previously trimmed to fit the
fuselage.

CONTINUED ON NEXT PAGE
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With the CS17 hinge mounted on the elevator
up against the end of the QCSM2 pivot, and with
the elevator in position in the elevator slot foam
core, you can mark on the elevator slot foam core
where the 2 CS18 inserts must go. Next, route out
the foam in the elevator slot foam core in prepara-
tion for later bonding of the CS18 inserts in place.
Any excess foam removed can be filled in later with
flox during assembly.

Now, Tet's carefully review how the elevator
is removed from the midspan elevator pivot. The
elevator is moved inboard, resting on the QCSM3
stud, at least 1" until it falls off the QCSM3 stud.
During this movement, the CS17 hinge remains where
it was, since it was permanently attached to the
canard (between a sandwich of CS18 inserts) during
assembly.

Do you understand? Good, read the above
explanation again two times until it is indelibly
etched in your memory.

Now you are ready to do the same thing for the
right elevator. Remember that the QCSM2Z pivot
assembly, complete with QCSM3 stud, must be pushed
into the CS16 elevator torque tube with the stud
pointing QUTBOARD, (A mirror image of what you
have already done). Be very careful in setting up
the right madspan elevator pivot assembly, and
verify that it, too, will function as described in
the paragraph above.

It may seem that we are spending too much
time on this setup, but it is the "voice of
experience speaking".
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INSTALLATION QF THE ELEVATORS

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

The procedures detailed here are similar in scope
to what you have already accomplished in mounting the
ailerons on the main wing, except that the elevators
have a center pivot on each side.

Begin by Jjigging the canard vertically, with the
leading edge at the table.

Take a piece of QCSM1 and make two 1.8" length
pieces to use as elevator reducers. A sawcut and per-
haps some 1ight sanding will be necessary to make them
fit snugly and fiush with the inboard ends of the two
elevataors.

Find the phenclic bearings CS15 (2) and CS14 (1).

Dull the phenolic completely with sandpaper except inside
the reamed 5/8" diameter holes. Be sure that the other

1/2" diameter holes have been drilled out. These are
non-critical on diameter, but must be there to assist

bonding of the phenolic to the structure. They are NOT

1ightening holes.
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Find Q2CSA8. Make CS520 from 0.625" 0.D. x 0.065"
wall 4130 steel tubing. The Tength of €S20 should be
about 5" longer than 1/2 the width of the fuselage
where the elevator matches up to the fuselage. The
piece is made long initially, and then trimmed back as
needed.

The riaght and left elevators are nearly mirror
images of one another. Each elevator has an outboard
hinge CS19, a midspan hinge CS17, and a inboard hinge
CS15. Q2CSA8 slips into the elevator reducer at the
elevator end, and over a AN271-B8 (or MS2071-B8)
universal joint near BLOO. On the right side, CS20
slips into the elevator reducer at the elevator end,
and through CS14 and then over the same AN271-B8
{or MS20271-B8) universal joint near BL0OO. Clear, heh?

The following procedure was developed to help you
get the elevators mounted without binding, with the
proper clearances, and with the ability to get them
off again:

CONTINUED ON NEXT PAGE
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Trim the inboard edges of the elevator slot foam
cores flush with the sides of the fuselage.

S1ip CS15 over the outhoard end of Q2CSA8, the
universal joint into the inboard end of -Q2CSAS,
and then the outboard end of the Q2CSA8 assembly
into the elevator reducer mounted in the inboard
end of the Teft elevator.

Stip CS15 over the outboard end of CS20, the
€514 over the inboard end of €S20, then the
universal joint into the inboard end of (S20,
and then the outboard end of the CS20 assembly
intg the elevator reducer mounted in the in-
board end of the right elevator.

What follows is a very qualitative fitting
process. Using at Teast three people, dry fit
£S19, CS17, CS15, and CS14 against the canard
shear web in the appropriate positions (CS19
against outboard end of elevator slot foam core,
€517 at the midspan slot, CS15 against the
inboard end of the elevator slot foam core, and
CS14 against the shear web near BL1 Right),
check for binding. Working slowly, correct any
binding or clearance problem (1/16" MIN elevator
clearance applies just 1ike on the ailerons) by
modifying CS19, CS17, CS15, and CS14. Please,
do one thing at a time. The arm on Q2CSA8
should be at approximately BLOO.

When the complete elevator assembly fits well,
and rotates freely, mix up some 5-MIN with flox
and temporarily mount CS19, CS15, and CS14.

(DO NOT mount the €S17's).

Remove all of the pieces except CS19, €S15, and
€514, Carefully lay up the BID cloth that per-
manently holds CS19, CS15, and €S14 in place.
These parts must be solidly mounted so that
they cannot break off while in service. Use
the "Aileron Installation" section of the MAIN
WING chapter as a guide to the laminations.

Once the Taminations indicated in step 6 have
cured, you will want to install the CS17's
permanently. Install the elevators on the
inboard and outboard pivots; remember to leave
at lTeast a gap of 0.5" inboard for the elevator
spacers. (If you haven't lost any inches any-
where up to this point, those spacers will be
1.0" in length). Install CS17 on QCSM3 against
the face of QCSM2. Make CS17 the meat of a
sandwich with a pair of CS18's as the bread,

and trial fit the sandwich against the canard
shear web dry through the slot made previously.
When satisfied with the fit, and sure that the
elevator clearance is a minimum of 1/16" top
and bottom permanently mount CS17 and the
CS18's with wet flox. It is very important to
really pack the flox into the holes so that you
get very good squeeze out, and not trapped air.
If the flox doesn't ooze out when CS$17 and CS18's
are pushed into place, then you haven't got
enough flox pushed into the holes. Use tape
and stirring sticks to maintain the 1/16" eleva-
tor clearance top and bottom, while the setup
is allowed to cure for at least 24 hours.
Obviously, be careful that the excess flox does

CONTINUED ON NEXT PAGE
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not interfere with the elevator movement, or
bond the elevator to the shear web. If you
previously removed the top and bottom canard
skin where the slot was ground out, be sure to
laminate 2 BID top and bottom once the Taminat-
jons have cured. The above procedures are used
with both elevators. '

Once the laminations and installation have
cured, you are ready to drill in the elevator

assemblies. Find your elevator rigging template,

reassemble everything,and set the elevators at
0 degrees. Also, verify that each elevator is
pushed outboard against CS19. Verify that both
Q2CSA8 and CS20 overlap into the elevator
reducers a minimum of 1.8", and that both are
pushed up tight onto the universal joint. Now
drill in very carefully the four bolts that
fasten Q2CSA8, €S20, universal joint, and CS16/
elevator reducer together. BE CAREFUL! Don't
Tet the holes elongate; use a small drill and
work up in size. Also, be absolutely sure that
each elevator is at the same angle (i.e. no
assymetry) and that full elevator defiection is
availablie without any interference any where

in the system.

Finally, make the elevator spacers, which have
a nominal length of 1.0" each. The actual Ten-
gth should be sized to allow the elevator to
have a lateral freeplay {(i.e. inboard to out-
board) of about 0.05". Assemble each elevator,
and again check for binding, misalignment, or
excessive freeplay.
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POST-CURING THE CANARD STRUCTURE

In order to minimize creep in the canard, the can-
ard should be post-cured prior to installing it on the
ajrcraft.

Creep is the tendency for the epoxy to deform due
to heat and load. In the case of your aircraft, the
heat could be obtained on a hot day with the aircraft
setting in the sun, and the load is always there when
the aircraft is resting on its 'landing gear'. The
loading through this means is both bending and torsional
in nature.

Creep can be minimized by heating the structure to
a higher temperature than it will see while in service.
If you own a multi-million dollar corporation, you
should use a very large oven with accurate temperature
control throughout; if you are 1ike the rest of us, you
can obtain equal results by painting the canard black
with primer and setting it in the bright sun to effect
the post-cure.

If you desire, you may want to finish the canard
up to the primer stage before post-curring it. (Note
the surface waviness criteria in the finishing section
of the Composite Materjals Education chapter). However,
if you desire to do all of the messy finishing work at

one time, you can elect to just shoot some black primer
on the canard, and clean it off Tater. It is important
to remember that when you attach the canard to the
fuselage later, wherever the BID tapes that secure the
canard to the fuselage attach to the canard, the canard
must be free of any paint, micro, feather fill, etc.;
j.e. just the pristine structure.

The reason you will want to use black is that it
makes the job easier by absorbing more heat, thus rais-
ing the temperature of the structure quicker. _

The technique you will use is quite simple. Expose
the top and bottom surfaces of the canard to the sun,
changing the angle of the canard periodically to heat
the entire surface. Check the temperature fregquentiy
by placing the palm of your hand on several Tocations.
If you can hold your hand on the surface for about 5
seconds without screaming out in pain, the temperature
is perfect. Permit the canard to set at that temperat-
ure for about 10 minutes. DO NOT PERMIT THE CANARD TO
GET TOO HOT.

It is not necessary to post-cure any other struct-
ure on your aircraft.
END OF CHAPTER
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MAIN WING AND CANARD MOUNTING

MOUNTING THE MAIN WING

The main wing is permanently attached to the fuse-
lage with flox and a series of BID tapes.

Begin by leveling the fuselage both lTongitudinally
and laterally. Use several pijeces of scrap Tumber and
Bondo to firmly hold the fuselage in position. It is
preferable at this time to allow sufficient room for
the canard to slip up into position later. (See
Mounting The Canard.)

Locate WL30 on each side of the fuselage between
the seatback bulkhead and the FS94 bulkhead. Refer to
Page 8-2 for information detailing the location of the
split line; this will assist in Tocating WL30.

Remove the top portion of the fuselage shell
between the seatback biilkhead and the FS94 bulkhead
down to WL30. For convenience,allow 1" between your
forward cut line and the aft face of the seatback
bulkhead.

If you have previously mounted the aileron system
on the main wing, you will notice that the inboard
phenolic bearings and linkages interfere with the FS94
bulkhead as you attempt to install and fit the main

wing onto the fuselage. It will, therefore, be necessary

to remove part of the FS94 bulkhead until the main wing
is mounted by cutting a slot in the bulkhead. Later,
after the main wing has been attached permanently, the
slot can be filled in and the phenolic bearings
lTaminated to it.

Next, trial fit the main wing into position and
begin trimming away the fuselage sides (downward) until
the main wing fits into position. Check the Tateral
level of the main wing using a water Tevel system
consisting of some clear plastic tubing and water
colored with food dye. Check that the centerline of
the main wing is on BLOO.
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~ Small variations (0.1" max) in fit between
the ma1n_wing and the fuselage sides are acceptable and
can be filled with flox. Expect this fitting process
to consume several hours of intermittent work. Don't
forget to verify the fit with the main wing levelled
Tongitudinally using the Tevel board on it.

Bgfore mixing up the flox, recheck the fuselage
anq main wing Tevel lines and blocks. It is very
critical to your Q2's excellent flying qualities to
have the proper incidences angles.

~ Check the skew of the main wing by measuring the
dqstance from each wing tip to the base of the vertical
fin. The two measurements should be the same. If not,
some shifting within the confines of the FS94/Seatback
bulkhead fit should be accomplished to make the main
wing as skew free as possible.

Liberal quantities of flox should be placed
wherever the main wing and fuselage will meet upon
assembly. Verify good squeezeout of the flox upon
assembly. Recheck all Tevel lines and alignment.
Permit the flox to cure prior to attaching the BID
tapes shown. Two BID tapes are used everywhere, top
and bottom,with a minimum width of 3 inches.

Finally, the top section of the fuselage shell
that was removed to enable the mounting of the main
wing should be trimmed to fit, and bonded in place
with Tiberal quantities of flox. Then,BID tapes are
used, as shown, on the outside of the fuselage shell
to attach the main wing cover to the main wing and
fuselage.

- Also, any material removed to allow the aileron
mechanism to clear should be replaced.

Remember, this assembly is critical and should
be accomplished with great care. Tie all major
structure together with BID tapes and flox.
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MOUNTING THE CANARD

After mounting the main wing, you should find the
canard easy. The canard fits forward against the aft
face of the firewall with the Teading edge area fairing
into the Tower part of the firewall. The aft section
of the canard is allowed to end up wherever necessary,
as long as it is above the bottom fuselage T1ine at the
shear web. The part of the Tower forward fuselage
shell that is removed to fit the canard, is discarded.

Begin by removing part of the lower forward fuse-
lage shell and trial fitting the canard. Expect to
consume several hours of cutting, fitting and retrimming
before you have achieved a good fit. Check and recheck
skew, and the fuselage and canard level lines. Use the
water level system to check the Tateral level of the
canard. (It is suggested that you use the axle holes
as the reference.) Verify that the centerline of the
canard is at BLOO. :

Be carefull that you do not remove a part of your
main fuel tank while clearancing the canard! You
should end up with about 1/2" clearance between the aft
edge of the phenolic bearings and the forward face of
the main fuel tank.

If the level board on the main wing is still
installed, verify that the main wing is Tevel prior to
mixing up the flox for the canard.

Attach the canard to the fuselage as shown in the
illustrations. Be sure that you provide sufficient
flox for good squeezeout everywhere. The flox should
be allowed to cure prior to installing the BID tapes
inside and out. Recheck the Tevel Tines and skew
before leaving the canard alone to cure.

Later, you will construct fairings for the inboard
elevators, ailerons, and for the Tower part of the
canard, in order to make your Q2 aerodynamically
cleaner. For now, stand back and admire your Q2 setting
on the landing gear; your over 50% completed at this
point.
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INSTALLING THE FUSELAGE STIFFENERS

Two stiffeners, fabricated from the 3/8" thick
white foam, are placed on each side of the fuselage
above the canard. These stiffeners improve the
stability of the fuselage sides during hard landings.
The sketches show the positioning of the stiffeners.
Two BID are laminated over each stiffener to attach it
to the fuselage and canard.
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PERMANENT ATTACHMENT OF THE FORWARD AND AFT FUSELAGE SHELL

If you have decided not to make your Q2 trailerable,
you should now complete the closeout of the fuselage by
permanently attaching the forward and aft fuselage shells
at the fuselage cut Tine, or joint.

If, on the other hand, you intend for your Q2 to
be trailerable, you should skip ahead in these plans
to Chapter 15 and complete that work prior to mounting
the vertical fin in Chapter 14,

The fuselage shells are permanently attached at
the joint with flox and BID tapes on both the outside
and inside. Begin by jigging the two shells together
and checking for fit at the joint.

Then, since the core thickness of the forward shell
is 3/8" and the rear shell core is only 1/4" thick,
bevel the forward shell to match the aft core at the
joint. Also, sand dull the inside skin gtass within 2.5"
of either side of the joint, in preparation for the
inside joint Tamination later. Prepare some scrap
lumber for use in holding the jigged position. Mix
up flox and spread it on both edges of the shells where
they will join. Place the two shells together, hold
them in position with the lumber and Bondo, and permit
to cure.

Next, laminate the 3 BID tapes shown on the out-
side of the skin after you have sanded dull the exist-
ing glass. Note that the three tapes have the following
widths: 5", 4", and 3" and that the orientation should
be at 45 degrees to the joint itself. Wherever it is
necessary to overlap BID in order to Taminate around
the entire circumfernce, overlap the BID by a minimum
of 1.5".

Once that lamination has cured, crawl inside the
fuselage and perform the inside skin Tamination as
shown, wherever possible. The 4 BID tapes have the
following widths: 5", 4", 3", and 2" with a 45 degree
orientation to the joint. The extra BID is to make up
for the glass strength lost when the foam was bevelled.
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CANOPY ASSEMBLY AND MOUNTING

INTRODUCTION

In this chapter, you will install the canopy that
you previously mounted and cut out in Chapter 8. It is
important to the passengers' safety to have a canopy
that is strong, rigid, and securely fastened while in
flight. Therefore, do not rush this section.

FORWARD EDGE LAMINATION

Laminate 3 UNI across the front edge of the canopy,
with the orientation across the front of the canopy.
This lamination of 3 inch wide tapes will increase the
stiffness and strength of the canopy at the forward
edge.

PROTECTING THE CANOPY PLEXIGLASS

The canopy was shipped to you with a protected
coating applied on either side. You should be careful
during construction that you do not remove this coating,
exposing the canopy to scratches and abrasion. Once
the aircraft is completely finished and painted, the
coating may be peeled away in strips, exposing the
canopy plexiglass itself. Whenever, you laminate onto
the canopy surface, you will, however, need to remove
the coating where the bond will take place. Protect
the edge of canopy/Tamination junction with grey tape.
This will assist in providing a trim mask for knife-
trimming.

CANOPY FRAME STIFFENERS

Three stiffeners will be fabricated. One each will
be installed on each side of the canopy frame Tongitudi-
nally, and the third will be installed transversly
across the bottom of the aft canopy bulkhead. At the
lower aft left and right points of the canopy frame,
these three stiffeners join together.

It is recommended that the core materials for
these stiffeners be 1/4" thick plywood. An alternative
is to use 1/4" thick white foam, but this alternative
would require several plywood inserts for local beefup
where bolts are inserted.

As installed, each stiffener should be approximately

1.3" wide. Because the canopy frame sides are curved
as they travel forward, those two stiffeners should be
made about 1.8" wide to allow for fitting. The third
stiffener, the one fitted to the aft canopy bulkhead,
can be made 1.3" wide.

To construct the stiffeners, cut three pieces
of 1/4" plywood with the following sizes: 1.8" x 30",
1.8" x 30", and 1.3" x 44", Set them vertically on
the jig table and hold them in place with a dab of
5-MIN on either end of each one. Round the top corners
of the plywood so that the glass cloth will flow
smoothly around the corners. Laminate 3 UNI with the
orientation running lengthwise along the long dimen-
sion. The excess cloth that overlaps onto the table
can be trimmed later.
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Once the Taminations have cured, it is time to
mount the stiffeners to the canopy frame. Begin by
setting the canopy on the fuselage and checking the
general fit of the canopy on the airframe. There
should not be any trimming refuired for a good fit.

The two stiffeners, one on each side, fit out-
board.to the outside skin line as shown. This will
require removing a portion of the canopy frame as
indicated on the sketch. There should be an approxi-
mately 0.1" gap between the bottom of each stiffener
and the top of the longeron, to allow the futyre
insertion of a flexible seal to minimize air leaks.
Each stiffener runs from the aft edge of the canopy
forward as far as practical.
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CANOPY ST 1FFENER LTTTING

To join each stiffener to the canopy frame, use
a 2 BID wrap-around Tamination from the inside skin of
the frame to the outside skin of the frame, with an
overlap onto the frame of a minimum of 0.7". Grey
tape may be used as shown to provide a cleaner edge
for trimming Tater. Flox is used where the stiffener
meets the frame.

The third stiffener is placed transversely at the
aft canopy bulkhead. Ideally, this third stiffener
should rest on the top of each side stiffener, and on
the bottom of the aft canopy bulkhead. If necessary,
a small piece of foam can be used to accomplish this.
This third stiffener is 1ikewise attached with flox
and 2 BID tapes in a wrap-around configuration.

When completed, these stiffeners will form a very
rigid box around the canopy frame to stiffen up the
entire assembly considerably, as well as provide hard
mounting points for the hinges, pins, latches, etc.
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CANOPY HINGE INSTALLATION

The canopy is hinged on the right side of the
aircraft with one 12" Tength of MS20257P4 hinge.
(Or alternative MS20001P4 hinge).

The accompanying drawings give the details of
the attachment.
the Tongeron is necessary to provide clearance.

Because the Tongeron 1ine is curved, it is

important to remember that the hinge must be oriented
to provide the best compromise for opening and closing

of the canopy. Some trimming of both the fuselage
outboard skin and canopy frame outboard skin may be
necessary to provide clearance for opening of the
canopy.

The hinge is nominally located half way along the
If you have used foam to make the stiffener

stiffener,
core, you will need to make and install some plywood
inserts wherever the bolts are installed.

The alternative MS20001P4 hinge will provide a
tighter fit if required.

Note that recessing of the hinge into
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FORWARD CANOPY LIP

In order to provide a secure seal at the forward
edge of the canopy frame, a fiberglass Tip is fabricat-
ed from 4 BID and bonded to the inside of the upper
forward fuselage shell as shown. )

Since the forward edge of the canopy frame is
curved, when viewed from above, the T1ip will also be
curved.

To construct the lip, place some gray tape around

2.0" Atn/ the canopy frame cutout on the upper forward fuselage
| 4 BID L1P l to protect the structure. Next, laminate 4 BID around
! r d - the cutout with a minimum width of 2". Multiple
; — T fﬁ pieces may be used to make the required curvature.
} o Gy THAPE When the piece is cured, remove it anq the grey
S — tape, and bond it to the inside fuselage skin, At
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least 0.6" must project aft from the cutout to provide
A 1 BID closeout ply is laminated to cover

the Tip.

the exposed foam edge of the shell lapping onto'the
tip, and knife trimmed even with the outside skin of
the shell.
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CANOPY LATCH

The canopy latch is installed on the left side of
the cockpit midway along the left stiffener.

Find C1 and C2. Make C3.

Install Cl1 on the longeron. Next, take C3, a
batch of Bondo, and climb into the cockpit. Close the
canopy, and position C3 on the left canopy stiffener
to match the position of Cl, as shown. Hold C3 in
position until the Bondo hardens, then gently open the
canopy and drilTl in C3 as shown. It may be necessary
to recess C3 into the canopy stiffener, depending on
the location of Cl.

C1imb back inside the cockpit, close the canopy,
and Bondo C2 into position so that the canopy is
clamped down tight when the AN525-10R10 screw is slipped
into the hole in C2. Drill in C2 while inside the
cockpit.

The canopy Tatch is very important. With some foam
sealing material with adhesive backing in place around
the canopy area on the fuseladge, the latch should be
adjusted so that the handle must be forced into the
closed position. (Latch and handle rigged to preload
toward each other.) In this fashion, it is impossible
to inadvertently open the canopy by bumping against
the handle. If you omit the foam seal, the canopy can
rattie and wear the engaging surface of Cl.

The macrame bead is available from nearly any
variety store. The foam seal material recommended is
MD Foam Tape of size 3/8" thick by 1/2" wide made by
the Macklanburg-Duncaun company of Oklahoma City, OK.,
available at most hardware stores.
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CANOPY GUIDE PINS

To maintain the canopy in position, and to increase
the fuselage stiffness in flight, canopy guide pins are
installed at both the front of the canopy and the rear
of the canopy.

Begin by cutting the heads and shanks (the
threaded part) off of two AN3-12A bolts. Next, round
one end of each.

Drill a hole through the left canopy stiffener
within three inches of both the forward end and aft end
of the Teft canopy stiffener. Permanently mount the
square end of the bolt into the stiffener with flox.

When the flox has cured, mark the Tocation on the
left longeron where each cutoff bolt contacts_the
longeron upon closing. Drill a 5/16" hole at each
location, grease up the bolt and surrounding area with
vaseline, fill the hole with flox, and close the canopy.
Be very careful that the flox squeezeout does not
permanently close the canopy!

When the flox has cured, open the.canopy and clean
up any rough edges.
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AFT CANOPY SEAL

The aft canopy seal can only be fabricated and
installed after the canopy/canopy frame assembly has
been carefully fitted to the fuselage, with the hinges,
latches, and pins in position.

With the canopy in the closed position, place
some grey tape along the outside fuselage skin at the
seatback bulkhead location. This will protect the
structure.

Next, Taminate a 4 BID seal around the aft canopy
only. This lamination should extend aft along the
fuselage shell a minimum of 0.7", and should extend
forward along the top of the canopy to match the inside
lTamination that attached the aft canopy bulkhead to the
canopy. Grey tape is used to protect the plexiglass
and to provide a trim edge.

After cure, remove the grey tape, and trim the
sides of the seal as required to allow the canopy to
open properly.
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SAFETY LATCH

Failure to properly secure the canopy latch prior

to takeoff will allow the canopy to open in flight.
The flight characteristics of the Q2 with a partially
open canopy have not been explored. A safety latch is
assembled to prevent this potentially lethal situation
from developing.

Make sure that you install this safety latch,
even if you think that "It won't happen to me".

This safety latch catches the canopy in case the
pilot forgets to latch the main canopy latch prior to
takeoff. To open the canopy, raise the canopy 2" and
push in on the safety Tatch, thus releasing the latch
and allowing the canopy to fully open.

The ilJustration shows the construction procedures.
This safety latch is located forward of the main canopy
latch, so as not to interfere with normal operation
of the main canopy latch.
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FUSELAGE DETAIL ASSEMBLY

WRAPPING THE TAILSPRING

The taijlspring provided is a molded S-Glass roving
tailspring with extremely good bending strength along
the Tength. Because of the production method, however,
the tailspring does not yet have sufficient strength
torsionally, to provent torquing up in a tight taxi
turn.

To provide this torsional strength you must wrap
a piece of BID at 45 degrees to the Tength of the tail-
spring, around the tailspring until you obtain 3 layers
of the BID. Needless to say, you will prepare the
tailspring by sanding the surface. Pure epoxy is used
for the lamination.

MOUNTING THE VERTICAL FIN

The vertical fin is mounted to the fuselage only
after the rear fuselage shells are bonded together.

The vertical fin sets down into the fuselage with
the vertical fin root end resting against the bottom
of the fuselage. This necessitates considerable trim-
ming of the top fuselage to permit the vertical fin to
drop down through. Alsc, the nose of the vertical fin
below the top fuselage is trimmed back so that the
vertical fin will rest flush against the bulkhead.
Trim slowly so as to avoid making a bigger hole than
necessary. The general arrangement drawing included
here gives the mounting arrangement. The vertical fin
slot is Tocated approximately 5" forward of the tail
of the fuselage, so that the nose of the vertical fin
can fit snugly against that bulkhead.

Use a plumb bob hanging from the trailing edge of

the top of the vertical fin, with the fuselage Jevelled
laterally, to verify that the vertical fin is positioned

vertically. Your eyeball from a distance is used for
a second check.

34" Mt aFiow
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When the vertical fin fits into the fuselage
properly, you are then ready to prepare for mounting
the tailspring. The core foam on the vertical fin is
holTowed out as shown, so that the tailspring can slide
forward from the aft end of the fuselage. The aft
fuselage may have to be trimmed forward until the
width is 0.75" MIN, which is needed for the tailspring
to sTip through. The bottom fuselage can be
slotted as shown to insert the tailspring. Do not
worry about removing excess foam as you tunnel through
the vertical fin core. It is necessary to have a
minimum of 0.8" of space in all directions around the
tailspring in preparation for mounting. ATlow approx-
imately 9" of tajlspring length to protrude aft of the
end of the fuselage.

The vertical fin core foam is not dense enough
to withstand the tailspring loads. Therefore, when
you are ready to insert the tailspring permanently
nto position, you will mix up a substantial quantity
of flox to fill the hole first, so that when the tail-
spring is inserted, generous squeeze-out will resylt.
Remember, at Teast 0.8" of flox must be around the
tailspring to spread the loads. Note from the drawing
that thé flox completely fills the fuselage aft of
the vertical fin. Before the flox has an opportunity
to set up, verify that the tailspring will cure with
its length parallel to the aft top fuselage linre, and
that it is not crooked Taterally.
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TAILWHEEL INSTALLATION

Once the tailspring has been installed in the
fuselage permanently, then you are ready to install
the tailwheel.

Locate the following parts: QTW3, QTW4, QTW5,
QTWMLl, and the tailwheel. Insert the QTW4 spacer into
the QTW3 weldment as shown. Trial fit QTW5 to the
QTW3 assembly with a AN3-2{A bolt. ' It may be necessary
to sand QTW3 in order to allow a small amount of
vertical freeplay between QTW3 and QTW5. Oncé all the
parts fit together smoothly, assemble as shown.

~ Next, mount the tailwheel to the QTW5 fork as
shown, using the QTWM1 axle and AN3-24A bolt.

The next task is to mount the entire tailwheel
assembly to the tailspring. Start by Teveling the
fuselage laterally, and then trial fit QTW3 onto the

end of the tailspring. Trim the tailspring if necess- AN 260 0 - AAS 3224
ary to permit QTW3 to fit, or to obtain the nominal 7" T30 700 § Bers
length from the forward edge of QTW3 to the fuselage.

Drill in the single AN3-12A bolt holding QTW3 to the
tajlspring after making sure that the vertical face
of the tailwheel is indeed vertical. (Otherwise the
tailwheel will wear unevenly). To mount the Tailwheel
assembly permanently to the tailspring, mix up some
flox and obtain good squeeze out of the flox upon
assembly of QTW3 to the tailsporing.
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RUDDER INSTALLATION
The rudder hinge assemblies are very similar to
those of the ailerons, so review the section on mount-
ing the ailerons before proceeding further. ()
) The uppe; rﬁdder hinge consists of the C$22 ply- : .
wood mount, which is bonded to the vertical fin core, 1
and the same hardware and fittings called out in the : sz /
|

Main Wing chapter section on 'Outboard Aileron Pivot
Assembly', so follow those directions. b fr==—=
The lower rudder hinge is detailed in the accomp- Ruover LFEpDvcee fr _T:-

anying sketch. The QCSML material is used for-a 1.0" ! “LenermMommac)] | — AV3-1PA

length rudder reducer and a 0.5" length for a rudder ' I

spacer. The rudder reducer is pushed into the €S21 !

rudder torque tube. (S23 is the Tower rudder phenolic Py

bearing. (€S23 is bonded to the vertical fin foam core

with 1iberal quantities of flox generating good squeeze H
I
|

BposRe -Srcer

out. Q2CSA10 is the rudder bellcrank, which is attached O. 5 dencrm

to CS21 with a AN3-14A bolt. |

Assembly is performed by trial and error fitting 0823 i , (Werniniae)
of the rudder, complete with all pivots, to the vertical r -
fin gntﬂ a satisfactory fit is obtained. The clearance REF Rupopee
on either side of the vertical fin slot should not be 20354 /0 Ou7ernsE
less than 0.06". The rudder should be trimmed top and
bottom so that a minimum gap between the fuselage and éowg‘e /?UDUEE //[/VGE-

rudder, and between the rudder top and vertical fin
exists. When everything is ready, mix up flox and also
some 5-MIN and jig the rudder into place and permit it
to cure, Stirring sticks and some scrap Tumber can

be used to hold the rudder in position.
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RIGGING THE RUDDER/TAILWHEEL CABLE

The sketch on page 14-1 shows the cable Tayout
to actuate the tailwheel and rudder. Note that from
the rudder pedals, the 3/32" cable travels aft through
3/16" Nylaflow tubing fairleads at each bulkhead,
exits the fuselage about 10" forward of the tail of
the aircraft, and then goes directly to the tailwheel
weldment, QTWS, where it is attached to the outboard
hole using a thimble and nicopress sleeve attachment.
The inboard holes on QTW5 are used to attach cable
(using the same type of attachment) that runs forward
to Q2CSA10, the rudder bellcrank, where the cable is
attached with another thimble and nicopress sleeve
arrangement. The left and right sides are mirror
images. The C-69 spring is used between the cables
traveling to the rudder, to provide tension on the
cables at all times. '

Cable attachments should be accomplished with
no weight on the tailwheel, and with the rudder and
tailwheel in the neutral position. (Use the rudder

AoLE 242" Drant Caree
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rigging template.)} It is recommended that the "fii
QTW5-Q2CSA10 hookup be accompished first. Those e D —_ P2CSA 2 47
cables must be as tight as practical. Then, hookup Ll Avper, o+ ———1;:

the rudder cables to the outboard holes of QTW5.
Since there will be a quick disconnect later at the

fuselage cut point, just cut enough cable to reach TR T, -
the fuselage cut point. The stop on QTW5 may need ( O I

to be modified by filing it back in order to reach

362" Dram’ Case—

e
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the 1imits of rudder travel indicated on the rudder
rigging template.-

RIGGING THE RUDDER PEDAL CABLE

The 3/32" cable is attached to the rudder pedal
using a cable shackle, thimble and nicopress sleeve,
as shown. You may wish to wait until after the
quick disconnect fittings are assembled at the fuse-
lage cut point, in order to better set up the angle
of the rudder pedals.

MAIN FUEL TANK INSTALLATION

Once installed, the main fuel tank also serves as
a support for the legs of the pilot and passenger. The,
geometry of the tank was, therefore, laid out to provide
not only fuel volume, but also adequate support.

A fuel drain valve must first be installed in the
bottom fuselage at the approximate low point of the
fuel as part of the normal preflight ‘checklist.

Begin by Tocating FS45 at BLOO. Draw a 2" diameter
circle around that point and contour a depression in the
center of the circle that is 1" square and results in
a foam thickness of 1/4". A toothpick is useful for
gauging depth. Make a smooth transition around the area.

Bond in with Flox the 1" x 1" x 1/4" mild steel
plate and then laminate 2 BID over the entire depression
overlapping a minimum of 1" onto the inside bottom
fuselage skin.

Once that lamination has cured, make a 'dome'
from some aluminum screen door screen that covers about
a 2.5" diameter circle, and attach the dome to the
bottom fuselage over the depression with flox all
around the perimeter.

From underneath the fuselage, tap a 1/8" NPT hole
into the mild steel plate for the fuel drain valve,
which then may be inserted and tightened.
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~ Finally, find a piece of Versatube Aluminum
tubing of 1/4" 0.D. and 20" in length and Tocate it as
shgwn. The tubing pierces the aluminum screen and
points forward, being afixed with Tiberal quantities of
flox at the junction with the screen. Be careful not
to flex the tubing unnecessarily to prevent fatigue
of the tubing.

The fuel tank must be trimmed to fit your fuselage.
Refer back to the chapter on Basic Fuselage Assembly
for a sketch showing the fuel tank positioning. The
leading edge of the fuel tank is nominally at FS36.1;
the trailing edge should be at about FS58.1 in order to
provide a nominal 6 inches of clearance-between the
fuel tank and the Seatback Bulkhead. You will find
that the sides of the fuel tank need to be trimmed
back to allow the fuel tank to sit down against the
fuselage bottom. Verify that the elevator control rod
CS13 does not interfere with the top of the main fuel
tank as it runs forward to the elevator by skipping
ahead in this chapter. If it does, you must trim down
the height of the main fuel tank to clear by a minimum
of 3/8", or laminate a slot into the fuel tank for this
CS13 clearance.

Baffles are used to prevent excessive sloshing of
the fuel within the tank, as well as to increase the
stiffness of the fuel tank so that it may be stepped
on during entry and exit from the aircraft.

Three baffles are used; one spanwise baffle about
18" wide, and two Tongitudinal baffles that extend
from the landing edge of the fuel tank to within 4 inches
of the trailing edge of the fuel tank. The sketches
illustrate positioning and size. Note that openings
are left regularly along the baffles to allow fuel to
move back and forth slowly. Particularly note the
opening at the top which is part of the venting system.
Those openings should be about 2 inches in length and
about 1" in height, and need not be accurately shaped.

The baffles are fitted using trial and error
until they fit both against the fuel tank and also
against the fuselage bottom when the tank is inserted
into place. Each baffle should have 1 BID on each
side, and the 1/4" thick white foam is used for the
core material. Once each baffle is properly trimmed,
it should be mounted permanently to the fuel tank
with micro and a BID tape on either side with a min-
imum 1" lapping onto each surface. Upon installation
of the fuel tank permanentiy to the fuselage, these
baffles will be coated liberally with flox so that
they bond to the fuselage bottom.

CONTINUED ON NEXT PAGE
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The fuel gauge consists of a direct reading float
type mounted near the centerline of the aircraft.
Before installing the guage permanently, you should
make sure that it will not interfere with the elevator
control rod CS13 which runs from the control stick to Fox Bond. ﬁ
elevators. L . Nk
A Tength of 1/4" wood dowel obtained from a hard- )Li??-“"f*"-"*-j’“ s
ware store is bonded with epoxy into a carved urethane Foel Tank 72;9 E
foam float nominally 1" diameter by 1.25" high. This
float assembly will float up and down with the fuel =
Tevel. It rides inside a clear PVC pipe tube that you ?
will calibrate with marks showing fuel quantity. Some -?
points to remember are that the wood dowel should extend pwhaod -
about 1.5" above the top of the main fuel tank, that Cvewel 2
the length of the clear PVC pipe is governed by the 5
travel of the wood dowel, and that the float assembly E
should be fitted to the fuel tank prior to mounting z
the fuel tank in the fuselage permanently. , E
427f Fue/ Leyel =
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In order to provide a leakproof seal around the
main fuel tank after installation, small stiffeners
are placed along the fuselage sides so that, when
installed, the main fuel tank will set down on these
stiffeners, thus assuring good squeeze out of the flox
and a good seal. These stiffeners are nominalily of 1/4"
square cross section, and made from the thin sheets of
white foam. They are positioned by dry fitting the
fuel tank in place, tracing around the main fuel tank
on the fuselage side, and then Towering the traced 1ines
the thickness of the main fuel tank after removing the
tank. The stiffeners are installed with flox, and
allowed to cure completely prior to mounting the main
fuel tank permanently. Do not be concerned at the
number of seperate stiffeners required to cover the
tank perimeter.
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. To install the main fuel tank permanently, it will
first be necessary to notch the forward 1ower edge of
the main fuel tank at BLOO so that the fuel Tine tubing
will exjt the tank there. Next, mix up both pure epoxy
and flox. Paint pure epoxy Tiberally on all exposed
areas of the stiffeners, to prevent contamination of the
fug1 Tater. Trough flox liberally on the top of the
stiffeners, as well as on the fuselage bottom where the
forward and aft edges of the main fuel tank will rest
upon assembly. Next, trough flox around the edges of
the main fuel tank that will come into contact with
either the stiffeners or the fuselage.

Insert the tank in place, and verify that you
have good squeeze out of the flox everywhere to assure
a good seal. Wipe off the excess flox on the top side
as you make a flox radius between the tank and the fuse-
1agg. Laminate 2 BID tapes with a 1" minimum overlap
to join the man fuel tank to the fuselage. Liberally
apply flox around the exit of the fuel line to prevent

leaks.
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SEATBELT ATTACHMENTS

A very important safety feature of your Q2 is the
individual seatbelt/shoulder harness assembly provided
for each occupant. Previously, you have mounted the
attachments for the shoulder harness in the main wing.
In this section, you will install the mounts for the
seatbelts, and, finally, install the seatbelts in your
aircraft. Do all of the procedures exactly 1ike these
plans state; this section is your first line of defense
in the event of a mishap.

The seatbelt mounts are installed in the fuselage
between the aft edge of the fuel tank and the forward
edge of the seathack bulkhead. There is one outboard
seatbelt attachment on each side of the cockpit, and
a double seatbelt attachment of BL0O.

The outboard seatbelt attachment is straight-
forward and illustrated herein. A piece of 1/4"
plywood about 2.2" x 1.2" is sanded to fit the fuse-
lage contour and beveled for the Tamination of 7 BID
over it; between the piywood and the fuselage skin
use epoxy. The 0.7" MIN overlap onto the fuselage
is very important, as is making sure that the glass
does not turn any sharp corners. The two holes for
the AN525-416R14 screws may be drilled from the inside
of the fuselage all the way through to the outside;
the holes for the screws can be filled with dry micro
later. The aluminum angle should be about 1.25" in
length, and permit at least 3/8" from the center of
each hole to the outside edge. The angle should
be installed permanently, and then the hole for the
AN4-5A bolt holding the seatbelt itself drilled’
afterwards, so that the hardware does not interfere.
Note that the seatbelt pulls off at about a 45 degree
angle. You may wish to sit in the aircraft and pick
the optimum FS for the seatbelt fittings prior to
bonding the plywood in place. The other side is a
mirror image of the one illustrated.

CONTINUED ON NEXT PAGE
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At BLOO, a common attachment is used. The ply-
wood should be about 2.4" x 1.5" and is beveled to
form an A-frame arrangement, so that the aluminum
extrusion can again pull off at about 45 degrees.
The 7 BID is again laminated in place with the 0.75"
MIN overlap onto the fuselage. Next, in order to
close out the front and rear parts of the 'tent',
carve some urethane for two 'plugs', one on either
end; these are installed after the extrusion is per-
manently mounted so that the AN525-416R14 screws do
not need to be accessed. The plywood was made long
so that even with the extrusion in place, there will
still be room to Taminate 3 BID around the plugs up
onto the previous 7 BID lamination with a minimum
overlap. Finally, install the seatbelts themselves.
The extrusion length for both inboard and outboard
pieces is a nominal 1.3". When finished, this BLOO
mount should be closed in, rounded, and have glass
lapping onto the fuselage inside skin in the four
directions.
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Now.is a good time to install the shoulder harness
assemblies permanently to their attachments. Since
each occupant has a Y-harness arrangement from one
bolt, there will need to be two slots per side placed
in the seatback bulkhead to allow the actual harness
to come through into the cockpit. Sit in the cockpit
to determine best where these slots should be; they
should be no Targer than necessary, and should have
a glass-to-glass bond Jamination around the slots.

COCKPIT CONSOLE ASSEMBLY

Now is a good time to install your center console
and the two side consoles in your fuselage. The
accompanying sketches show the locations.

Lets begin with the center consoie, the centerline
of which should be on BLOO. To gain more hip room the
sides may be angled toward BLOO as they go down. The
top center console piece is not installed until after
all of the control stick mounting and rigging has been
accomplished, but it can be used "dry" to help mount
the center console vertical pieces. Remember that the
glassed side of those pieces is 'the side not visible
after assembly, i.e. the side nearest BLOO. Two cut-
outs will be necessary for the seatbelts to clear the
pieces. Use flox along the hottom of each piece to
attach them to the fuselage, and laminate 1 BID on the
inside lapping onto the pieces and the fuselage a
minimum of 1 inch. Do not glass the outside faces of
the two center console vertical pieces until after the

top center console piece has been permanently installed.

The 'kink' is achieved with a saw cut into the foam
(not glass) and beveling the foam so that the piece
can angle upward.

CONTINUED ON NEXT PAGE
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The side consoles can be completely assembled
permanently at this time. Again, remember that the
previously glassed faces go on the outboard and Tower
sides, so that they are not visible upon assembly.
Laminate 1 BID tape at the joints wherever you can
reach, and use flox at the joints also. Once each top
and vertical piece has been joined, round the common
corner and Taminate 2 BID around the two faces, start- :?2z2£iﬂi€¥3
ing with a 1 inch minimum Tapping onto the fuselage:
side, and finishing with a 1 inch minimum lapping onto
the fuselage side,main fuel tank, or Seatback Bulkhead,
depending on FS location. This will give each side
console a 'one piece' look and reduce finishing weight
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shouTd be assembled so that each top piece is level 8

when in place. This will be useful later for leveling

your aircraft for installation of the main wing and —5'@‘5- (IO/VSO‘_iA ﬂszé_&ﬁaV

canard, as well as for weight and balance.

TOP CENTER CONSOLE ASSEMBLY FUSELAGE™
Once the control stick assembly is in place, and SIOE

the CS13 push-pull rod to the elevators in place, you 750 Syos

can permanently assemble the top center console piece.
Some trimming will be necessary to clear the control
stick and its associated hardware. The top piece is
mounted with flox.

Round the top corners and laminate 2 BID at 45
degrees to BLOO around the top piece all the way down
to the bottom fuselage, using 1" minimum Tapping onto
the fuselage bottom, Seatback Bulkhead, and main fuel
tank.
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VEBTICAL FrEcsE
To summarize, at this point in the construction,

the center and side consoles are installed with 2 BID

over the outside faces of each console, and 1" minimum -t ERS A

lapping onto the rest of the fuselage structure. The « 44

consoles are now strong enough to put weight on.

INSTRUMENT PANEL INSTALLATION

It 1s suggested that the Instrument Panel not be
mounted in the fuselage permenently until all cutouts
for instruments, radios, and equipment have been made.

However, at this time, you may elect to make the
small sub-panels that extend from the bottom of the
instrument panel to the top of each side console and
the center console. The width should be the same as
the width of . the console. For material, you may use
the 1/8" plywood, 0.063" aluminum, or even 1/4" thick
white foam with 1 BID on each side.

These sub-panels are useful for switches, gauges,
and as mounts for controls.

Top Left: Fuel Drain Valve installation
Top Right: Side view of baffle installation
Lower Right: Bottom view of baffle installation
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CONTROL STICK INSTALLATION

Install the control stick only after the fuselage
has been assembled and the fuel tank, center console,
and side consoles have been installed.

The control stick is installed on the center
console so that it may be actuated by either the pilot's
right hand, or by the passenger's left hand.

In order to make your Q2 have that "custom fitted"
appearance, sit in the cockpit in a comfortable posit-
ion that allows you to both see out of the cockpit and
reach the rudder pedals. Rest your right hand on the
center console and estimate where the control stick
should be placed fore and aft to be most comfortable;
mark that point somehow for future reference.

Next, assemble QCSAl to QCSA2. It is important
that the bolt tighten down on the spacer, not QCSAl,
to allow the stick to pivot freely.

SHick Grip Carved

-1\ Fromy Galsa /é-ﬁaxy Find the QCS3 spacer material and cut it into two
" \ A PCsAal) pigcg;l (12\1)50, find the three phenolic bearings €Sl 2" prax
an . LA
\ \ Study the sketches carefully. CS2 is the Tongitud-

inal aileron torque tube, which is made out of 3/4" 0.D.
by 0.035" wall 202473 Aluminum tubing. It needs to be

o 7ED, STICk

approximately 44" long, but, as you can see, the exact .57eé& G
\\ Tength will be determined on installation, so make it > 77[/&7%[[47[0/‘/
w _}p long. CS2 translates the rotary motion of the control -
\ ‘t stick (for roll control) back to QCSA3, the aileron (Veeus zﬂmmévka; -”4f$€)
\ ‘i_é bellcrank, from whence the two vertical push pull tubes
\ CS5 and CS12 actuate the two Q2CSA4's which move the
ailerons.
\ From your previous determination of the proper
\ control stick location, you can decide how much to trim
back the center console so that the CS1 bearing can be
" \\ attached with flox and 2 BID at the forward edge of
FORWAL Z BIL the center console. 2 3 A
\ O.& /_ Top Center Lorisofe 54‘74‘3’; /f wres
l 77N l ' .
= _‘==“:-’_— y i 3 " ”
e iiijriiiiih 2" D0x 3, 20w 7
A 31— 14 AV3- LA —— -_r-— —_—— — — <t/ 30 Sfee/j;;:k‘eﬂ
oo Lt | w/3-124 \ = [ e o7 e dne)
= | i | | QZCS L7 Sy G [~ o 3-264
= -‘7'\ coamriean) - — \ 3 /l) H f /
= ” == | ..-3;..-_/—"/ )‘ |
N S RSN | | e &5& AN 70-3
= ANS CS3 Spacer £ C5 \
=~ QCsAL G op 2 e SIS Omittedl-——H- 43114 Go G
DOSAE AN P8 -L006 Washers For c/wxf/(,- 1[
\ CS1 penolic 1
\ ; ¢/t .
543 \ Geariry ANT12A Fhry @ %300 X Hs LD
e\ Nate: DOCSAE shall move ;4":5:-./3,, and ha ve ,mgl/!,! ===k H30 Stee/ bushiig.
I&) \ less Fhoa D03 Frecoloy fore § a #¥. = ’//=
\ o / I i CONTINUED ON NEXT PAGE
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Once that lamination has cured, trial fit the
control stick, the QCS3 spacer, and the €S2 longitu-
inal aileron torque tube together so that you can
locate the CS4 bearings back at the FS94 bulkhead. Be
careful to avoid binding. The CS4 bearings should
be located on BLOO at about WL14.5. Note that 2 BID
and flox are used to attach each of the CS4 bearings
to the bulkhead.

Once those Taminations have cured, you can assemble
the control system as shown. Remember, the stick must
be smooth and free in the pitch and roll directions.
Also, the fore and aft travel of QCSA2 must not exceed
0.03", as shown. _

Work slowly and carefully, being sure not to
elongate the holes you are drilling for the various
AN3 bolts to connect everything together. Keep check-
ing to make sure the control system remains free and
smooth. There is Tittle worse than a fine handling
basic aircraft with a very stiff control system.

The AN3-12A bolt to connect CS2 to QCSA2 will
require a hole drilled in the console. This hole can
be Teft open for future access, or closed back up again.
Please note that the control stick with neutral aileron
is canted slightly toward the pilot for better stick/
hand geometry.

LEFECENCE DALY
See Aileron C%@}oev—

Cormrrect Assembly
z531?au7h3; ”

S92 Bulketead |,

LoRutARD " ;

CS5, CS12, and CS13 are made from 1/2" 0.D. X
0.035" wall 202473 ATuminum tubing. The proper lengths
will have to be determined upon instailation. Don't
forget the length taken up by the rod ends and AN4SQHT8
adjustable threaded rod ends. Each push-pull tube
system has one of the adjustable rod ends to allow for
small errors in properly sizing the push-pull tubes
for length. You must have at least 2 threads of the
adjustable threaded rod ends screwed into the rod ends
to be safe. It is recommended that you set up your
systems so that the adjustable rod ends are at mid-
travel, to allow for future adjustment, particularly
with the ailerons.

Use your aileron rigging template and your elevator

rigging template to assure that you obtain the proper

amount of travel in pitch and roll. Using wood bonded
in place, make control 1imit stops both between QCSA3
and the fuselage bottom, between Q2CSA8 and the canard

‘shear web, and between QCSAl and QCSA2 to limit surface

travel to the proper Timits. DO NOT HURRY THIS SECTION

it is too important an area to make mistakes in.

The stick grip is carved out of Balsa wood and
attached to QCSAl with epoxy..

Once your aileron and elevator control systems are
functioning, climb into the cockpit and spend 5 minutes
playing fighter pilot. Then get back to work, or you'l
never finish your Q2. '
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MAKING YOUR Q2 TRAILERABLE

INTRODUCTION

In this chapter, you will make your Q2 trajilerable
and at the same time join the forward and aft fuselage
shells together. As stated in Chapter 12, this task
should be accomplished prior to mounting the vertical
fin in Chapter 14. Also, Chapter 12 contains informa-
tion on joining the forward and aft fuselage shells
together permanently if you do not desire to make your
2 trailerable.

EXTERIOR LAMINATION

Begin by jigging the two shells together and check-
ing for a good fit. Some sanding may be required for a
flush fit. - '

Next, sand the outside skin for 3" on either side
of the joint in preparation for the lamination.
Laminate 2 BID as shown around the area next to the
joint. The first ply is 3" wide and the second ply is
1.5" in width. The lamination should be oriented 45
degrees to the joint line, and any overlapping pieces
of cloth should have a 1.5" Minimum overlap. Knife

trim flush with the joint. fORMARD
R e e s,

LFrck Fhewaeo
RUELAGE

INSIDE LAMINATION PERL Q51
Then mark the 10 locations for the fasteners. FUSELAGE

Remove the inside shell skin and core foam as shown

at th$ 10 Tocations. The taper shown is to allow the e

next laminations to flow smoothly around the corners. : ‘ éﬁé"r_ _;,_;_1_I .

Each location will have an area 1" x 2" on each shell Svtmé TRIC AL

(a total of 2" x 2") sanded down to the outside shell S R T

skin, as shown. Note from the sketches that only the

area around each fastener location is affected. If

t?etFig4 Eu]ﬁhead interferes with the lower 3 locations,

slo e F594 bulkhead as needed, and then replace

the materials. ' P TARER R E asrensew

FORIARD

| _55/6’6"5& LS5 <

ven 44

A pad of BID is laminated at each location and on
each shell. A total of 9 BID approximately 1" x 2"
are used. An additional 3 BID overlapping 1" minimum
onto the inside shell skin are laminated to tie ,
everything together. It is important to taper all = e
laminations carefully to avoid joints, bumps, joggles, dLg#Ayng;iMM[rIe L
ICA

etc. Also, these Taminations are oriented 45 degrees
l, .

to the join; Tine.
BIL- e 2" FaDS
/ens B-

PEwARD | 3 BID A7 L5

2810 - /2 Pos
AT FISTENMER LOCAT IS
(7TVP 1O PLACES)

|
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FASTENER INSTALLATION

Make 10 of FCl and 2 of FC2 using the full size
patterns provided. Attach the 10 FCl's to the
forward fuselage at the 10 Tocations using AN525-10R10
screws. (2 per fasterner}.

Jig the rear fuselage shell into position flush
against the forward fuselage shell using a few dabs of
Bondo. By shining a 1ight inside the fuselage at each
fastener location in order to see each FCl, drill in
the #12 holes (10 locations) for the K1000-3 nutplates.
Mount the nutplates to the FC1 fasteners with AN426AD-3-5
rivets, countersinking them flush from the side of FCl
next to the pads.

Install the AN525-10R10 screws {10 locations) to
complete the assembly. That is all there is to it.

- - - -
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RUDDER CABLE DISCONNECTS

In order to complete making your Q2 trailerable,
it is necessary to make quick disconnects for the two
rudder cables running aft from the rudder pedals to
the tajlwheel. A simple method is shown here. To
disconnect the cables, remove one of the AN3-5A bolts
from each side.

In practice, to remove the rear fuselage, remove
the 10 screws in the aft fuselage shell. Next, pull
the forward and aft fuselage shells apart using the
slack due to the rudder pedals so that you can remove
the AN3-5A bolts indicated above.

As a final note, if your Q2 has any antennas
located in the aft fuselage, they too will need to
have quick disconnect fittings.

LT o EAST

FORWARD LiMNE—

AOTE! HARDIL ARE SAME

PULDER CABLE QUiChk PISCONNECT

LSIEW C-C

D THE
/E-2-6 NICOFRESS SLEEVE

AASPO 8 Thlept BEE
AU 2] CABLE SHACELE

END OF CHAPTER
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ENGINE INSTALLATION

ENGINE MOUNT INSTALLATION

Make 4 EMZ2 backup plates. A full size drawing
% included.

Find the 4 QZEM1 engine mount weldments. Use
a AN6 bolt to stack each QZEML to one EM2. Next, drill
in 4 0.190" diameter holes in each Q2EM1/EM2 combina-
tion in the corners.

Using the sketch entitled 'Engine Mount Holes',
Tocate the four hole Tocations on the firewall and drill
in 0.375" diameter pilot holes.

ENGCINE MOUNT HOLES

Next, drill in the engine mounts on the firewall
by taking each Q2EM1 and using an AN6 bolt to stack the
Q2EM1 to the firewall, and then drilling the 4 0.190"
diameter holes per QZEM1 through the firewall. Tempor-
airily mount the EM2 backup plate as shown using some
AN3 bolts so that the engine may be temporarily mounted
on the firewall.

PRELIMINARY ENGINE MQUNTING

The purpose of this section is only to establish
the size of the cutout in the firewall to clear the
magneto and starter assemblies. Skip ahead to the
section on "Magneto/Starter Box" to understand what
the final shape and size must look 1ike. Then, open
up a hole in the firewall just large enough to clear
everything. During the next section, you will make
the final hole. Once the hole has been sized, remove
the engine.

MAGNETO/STARTER B0OX

On the Q2, the starter and magneto section of the
engine projects aft of the firewall into a plywood box.
This box is 9 sided and constructed from 1/8" thick
plywood. It has the inside dimensions shown. These
dimensions are rather critical, so follow them closely.
Use a few dabs of 5-MIN to hold the 'jigsaw pieces’
together and Taminate 1 BID on both the inside and out-
side of the box.

Enlarge the previous cutout in the firewall
until the box will just fit through it. Attach the
box permanently using 2 BID tapes on both sides of
the firewall. Verify that the magneto/starter access-
ories will fit within the envelope of the box.

16-1
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FIREWALL PROTECTION

Prior to mounting the engine permanently to the
airframe, it is necessary to shield the firewall with
fiberfrax and aluminum sheet.

One Tayer of fiberfrax must shield all exposed
plywood, including the inside of the magneto/starter
box. To protect the fiberfrax from abrasion due to
normal wear and tear, a thin sheet of aluminum is
fastened over the fiberfrax. However, the aluminum
sheet does not need to be placed over the fiberfrax
protecting the magneto/starter box; you may choose to
use 2 layers of fiberfrax wherever a sheet of aluminum
is not used.

The fiberfrax may be held in position with epoxy.
It is fragile, so be careful not to destroy it in
handling. To attach the aluminum to the firewall, use
a few BSP46 rivets Tocated not closer than 2" to the
outboard edge of the firewall. (The cowling flanges
will be mounted there later.)




MOUNTING THE ENGINE
A typical engine mount assembly is shown in the

sketches. Mount the engine permanently.
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MOUNTING THE PROPELLER
The propeller is delivered to the builder with

the mounting holes predrilled.

Make EM3 from a piece of 0.25" thick 6061T6
Aluminum. A full size pattern is provided.. Use the
predrilled propeller to drill the six bolt holes in

the EM3.
The propeller is mounted with 6 AN6-37A bolts.

Note that the spinner is not shown in the illustrations
because complete mounting instructions are included
with the spinner itself.
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COWLING FLANGE CONSTRUCTION

In this section, you will make the flange that
attaches the cowling to the firewall. This flange will
fit around the entire circumference of the firewall.

First, use masonite, scrap plywood, or particle
board to make an accurate template of the firewall.
This template will allow you to form an accurate flange
that will produce an excellent fit on the cowling.

Bondo the cowling to the template at the outside
edge, so that the cowling is draped Tike it will be
when mounted on the firewall. It is necessary to do
only one-half of the cowling at a time.

Next, using grey tape, protect two inches of the
inside cowling skin and 2" of the template inside
surface, as shown. Laminate a 3 BID flange around the
inside joint, overlapping 1 inch onto the inside cowling
skin and the inside template surface. Allow to cure
thoroughly to prevent future warpage.

Repeat the process with the other half of the
cowling.

Remove the flanges from this simple "mold" and
clean off the grey tape from the cowling.

CREY 7H3PE
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TRIMMING THE COWLING

The cowling is shipped to you preformed and rough
trimmed to size. Final trimming can only be accomp-
lished with the engine mounted on the airframe and the
propeller spinner available for fitting. Do not
proceed further until that has been accomplished.

Previously, you fabricated two cowling mounting
flanges, one for the top cowling half and one for the
bottom cowling half. Locate these two flanges.

It will be necessary to cut a hole in the nose of
the cowling fov the crankshaft to pass through. The
hole should clear the crankshaft by only 1/4" to
minimize air leakage.

The fitting of the cowling is a trial and error
operation., By fitting the spinner to the crankshaft
flange, you can determine the necessary cowling length
to allow only a 1/16" gap between cowling and spinner.
Obviously, the cowling is trimmed as necessary on the
aft face. Once the length has been arrived at, it is
necessary to mount the cowling mounting flanges using
BSP46 rivets on about a 3.5" spacing. The flanges are
located so that the cowling will fit flush with the
fuselage after mounting. The rivets holding the
flanges also serve to mount the fiberfrax and aluminum
sheet to the firewall.

Some trimming of the junction of the two cowling
halves may be necessary to achieve a best fit,
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COWLING AIR INLETS

The cowling air inlets can now be cut into the
cowling. They are nominally each 3.5" x 6.5" in size,
with a 3/8" radius {using Bondo) around the jip. A
sketch is included for reference.
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COWL  FLAP CONSTRUCTION )

In order to improve the efficiency of your Q2, we
have utilized a simple cowl flap.

Using a felt tipped marker, mark on the inside

bottom cowling the 12" x 8.25" outline of the cowl flap.

Trim 1.5" forward of the aft edge to remove the cross-
hatched area on the illustration.

When the cowl flap is opened, it is necessary to
have both sides closed off, 1ike a dustpan. (See
Section A-A). Flat laminated fiberglass {4 plies) is
trimmed to fit the bottom cowl curvature and bonded to
either side of the cowl flap with 2 BID. Allow room
for the cowl flap to open up to 3.0" when making these
side pieces.

Carefully cut out the cowl flap from the Tower
cowling. Smooth up all rough edges.

A short piece of the MS20257P4 hinge is used to
hinge the cowl flap.
To seal the remaining gap at the leading edge of the
cowl flap, rivet asbestos along the width of the cowl
flap with more BSP42 rivets, to form a secondary
hinge and a primary air seal. The asbestos and the
hinge should be located on the inside of the Tower
cowling.
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MOUNTING THE COWLING
The cowling is mounted permanentl i
¥ using K-1000-
gstpTaFestaTd AN507 1032-R10 screws using ang 03
proximately 4" spacing. The nutplates are secured
using AN426-3-5 rivets. Take time to accurately mount

the cowling halves and vou wi] >
excellent fit. you will be rewarded with an
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CABLE GUIDES
Every push-pull cable except the carb heat control

uses a cable guide to provide positive control of cable
movement, Make up three cable qguides as .shown. The
mounting bolt hole should be drilled upon assembly
later. o

These cable guides function by sizing the hole
that the cable housing passes through such that when
the AN3-14A bolts are tightened, pressure will be exerted
upon the cable housing, preventing slippage. Care must
be exercised not to put excessive pressure on the
housing, which might damage the cable.
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Throttle cable: rivet a piece of the 3/4" x 3/4" x
1/16" aluminum angle to the o0il cooler mount, as shown,
using BSP42 rivets. Don't rivet through the 0il cooler!
Then, attach the cable guide and install the throttle
cable. A sketch is included to assist you in hooking
up the throttle cable to the throttle body arm.

Cowl Flap cable: bolt the cable guide to the
firewall such that it can assist the cow] flap actuation.
A sketch is included showing the arm on the cowl flap
and attachment of the cable.

Mixture control cable: again bolt the cable guide
to the firewall so that the mixture control can be
actuated.

Carb heat: this control is potted into the fire-
wall with silicone or 5-MIN and attached to the carb
heat control arm.
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ENGINE BAFFLING the case of large holes, and silicone in the case of

The purpose of the engine baffling is to provide small leaks. The black rubber asbestos is used
adequate airflow for cooling to all critical areas of between the aluminum and the cowling to provide a
the engine and accessories. Air enters through the close fit when the cowling is installed. Pop rivets
cowling air inlets located on either side of the (BSP42) are used to join the pieces of baffling and
spinner. A vertical baffle located in front of the asbestos together. Small angles can be bent up from

the 0.032" thick aluminum to attach the baffles to

forward engine cylinders forces the incoming air to
bolts on the engine painted red. In this manner,

travel upward across the cylinders and then down

through the fins, exiting the bottom of the cowling the baffling will be removable.
through the variable opening cowl flap. Another Baffling can easily consume 10 manhours of work,
vertical baffle located just aft of the rear cylinders so don't hurry. Inadequate cooling is a major factor

assists in forcing the air down through the cylinder in many homebuilt aircraft engine problems.
fins. Likewise, baffling between the cylinders and

the sides of the cowling performs the same function.

An opening in the forward vertical baffle allows air-

flow into the o0il cooler. Once having passed through

the o0il cooler, this air mixes with the spent cylinder

fin air to exit through the cowl flap.

Aluminum with an 0.032" thickness is the primary
baffle material. Approximate full size patterns are
provided. However, there is no easy way to fit
baffling around the complex shape of the engine.

Areas of leakage must be closed off with aluminum in

END OF CHAPTER
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FUEL SYSTEM INSTALLATION

INTRODUCTION

The Q2 fuel system consists of a main fuel tank
that forms part of the seat, and a fuel header tank
positioned above the passengers' legs. The carburetor
receives fuel by gravity feed from the header tank.
The header tank is filled from the main fuel tank by
an electric fuel pump, with a manual fuel pump as a
backup. An overfill line in the header tank continually
recirculates the excess fuel pumped by the fuel pump
back to the main fuel tank. Each tank has a seperate
fuel gauge. In the event of a complete fuel pump
failure, a full header tank is sufficient for over 225
statute miles at economy cruise. The main fuel tank
is filled from a fuel cap located on the right side of
the fuselage just ahead of the instrument panel. The
header tank can only be filled using the fuel pump.
FUEL FILLER SYSTEM

Provided with your Q2 kit is a small storage
bottle. By cutting the .neck from this bottle, the
upper part can be used as the fuel cap. The storage

bottle top is compatible with fiberglass/epoxy laminates.
As an option, the builder might consider using a convent-

ional atuminum fuel cap, but the mounting will be more
difficult.

Once the top of the bottle has been cut off,
trundle down to your nearest plumbing supply place and
find a piece of PVC pipe of approximately the same
diameter. Then, trundle back home and Taminate the
storage bottle neck to the PVC pipe with 2 BID, - Be
sure to sand both surfaces prior to the lamination.

Take a magic marker and mark the location on the
outside fuselage skin where the fuel filler door must
go. Carefully, cut out a door and save it for Tater.
Next, make .a recess for the fuel cap from 1/4" white
foam and fiberglass/epoxy.

As shown in the sketches and pictures, the PVC
pipe is bonded into position with flox. The recess
prevents spilled fuel from entering the cockpit.

To hinge the fuel cap door, you could use a small
piece of hinge and bond it in place. However,-because
of the fuselage shape, this may not be satisfactory.
An alternative is to make a small pin type hinge.

Find a small diameter (about 1/16" diameter) steel rod.
Grease it with vaseline to prevent adhesion by the
epoxy, and lay it flat against the upper inside portion
of the fuel cap door. Laminate 3 BID over it. When
cured, the pin will still be able to rotate, but will
be restrained by the cured laminate. Finally, fit

the door carefully and bond the ends of the pin to the
fuselage on either side of the fuel cap door cutout.
Presto, a hinged fuel cap door.

Finally, drill a 1/16" diameter hole in the top
of the fuel filler cap. This will serve as the main
tank vent.

Fugd Cup Look
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HEADER TANK CONSTRUCTION

Previously, in Chapter 14, you have installed the
main fuel tank permanently in the fuselage, along with
the main fuel tank fuel gauge.

The important fuel header tank dimensions are
shown in the accompanying drawings. This fuel header
tank is installed against the upper fuselage inside
skin approximately 5 inches aft of the firewall.
Sufficient room must be Teft so that the pilot's and
passenger's feet will clear the header tank.

~ The large sump is a simple rectangular box. The
upper portion of the header tank is curved to fit with-
in the fuselage. This section must be custom fitted
to each individual aircraft. Suggested heights for the
front and rear pieces are provided as a guide. The
length of 12 inches should provide sufficient clearance
for the instrument panel radios and instruments. How-
ever, this header tank should be adapted to your
particular aircraft, verifying that both the pilot and
passenger can be comfortably seated.

A11 pieces for the header tank should be cut from
the 1/4" thick white foam. One BID on either side of
the foam is used when assembling the header tank. The

“laminations that will 'see' gasoline, should be made

slightly wet to minimize leakage.
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HEADER TANK PLUMBING

Prior to permanent installation inside the fuselage,
the. plumbing for the header tank should be installed.
The accompanying drawing shows the Tocation for all
header tank plumbing. The fuel feed to the engine
should be patterned after the main fuel tank feed shown
on Page 14-3, including the screen and flox, but omit-
ting the drain valve. Both the feed 1ine from the main
fuel tank and the feed 1ine from the engine should be
made from 1/4" 0.D. Aluminum tubing. Allow the tubing
to extend out from the header tank about & inches. Use
liberal amounts of flox to seal the exit points.

The fuel overflow return tube is made from 5/8"
0.D. Aluminum tubing. It should extend to near the
very top of the aft part of the header tank, in order
to maximize the fuel capacity. Permit it to extend
about 6 inches below the header tank, and seal the
exit point with flox.

The routing shown for the plumbing is nominal,
but will avoid interference.
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HEADER TANK INSTALLATION
It is much easier to install the header tank
prior to mounting the canard to the fuselage.
Install the header tank using 2 BID and flox
where it meets the inside fuselage skin. - T
X . . Al
As a reminder, prior to permanently mounting the P ! _ B _
fuel header tank, make sure that it will not interfere cAcee —T08rnt5 Visties

Joe dre /%AJ&134625;7

with instruments, feet, rudder pedals, engine installa- TArS IR QOCEP T
tion, etc. In order to maximize the fuel quantity, it
has been made a tight fit in the forward fuselage.

(ﬂ- 4
U e ZAS TR 11
SIDE _ yrERS PBASE L

SAEAOER Tgrmi FUEL GARAIGE

Particulariy in the case of the fuel header tank guage,
small changes in aircraft attitude will make large
changes in the indication of fuel gquantity. The fuel
header tank gauge should be used only to verify that
the fuel header tank is maintaining a full level in
straight and Tevel flight.

Also note that the fuel header tank gauge cannot
be installed until after the instrument panel has
been installed.

FUEL SYSTEM INSTALLATION
Included with this section is a schematic of the
fuel system for your Q2. It is really quite simple.
Both the squeeze bulb (backup fuel pump) and the

HEADER TANK FUEL GAUGE fuel shutoff valve must be capable of being actuated
It is necessary for the fuel header tank to have by the pilot while seated in the cockpit. However,
d fuel gauge to detect any failure of the fuel transfer it is important that the fuel line to the carburetor
system that would result in a reduced level of the from the header tank travel a minimum distance.
header tank. Therefore, it will probably be necessary to fabricate
A very simple arrangement of clear plastic tubing an extension on the fuel valve handle such that the
is used to create a sight fuel gauge. It is floxed in fuel valve can be located near the firewall, in order
place at the top and bottom of the fuel header tank, to reduce the Tength of the fuel 1ine to the carburetor.
and then run aft through the instrument panel into the The two filters shown are very important. They
cockpit where it is turned vertically as shown. must be checked after every engine run for the first
Later, calibrate the gauge with the fuselage 20 hours. Regardless of how good of a job you expect
Tevelled with respect to WL15 by adding fuel in one to accomplish in keeping contaminents out of the two
gallon increments and marking the clear plastic tube. fuel tanks, particles will travel through the fuel
A similar calibration is performed on the main fuel Tines and must be removed. This is a safety-of-flight
tank guage. issue. The vibration of taxiing will break loose
It is important to note that the gauge will only particles for several hours. Do not ignore fuel
be accurate while in straight and level flight. contamination problems.

NOIE: USE GS5-F CLamss ¢ 12)
J @S5 Clamrs (2) L
TOBING [ TUBING  Chavrse €rranris

% o0 $p P FUEL
AL 7&5”1} LIVE TUB /G
AAIA j
O 7/~ 53 ELECTEIC,
FUEL L Aurt P L EALLER
741/

rane |IN8WQ fuel system schematic (link)

)
- L2 L ]

VenYe TR e (rym)

Z-WAY FUEL . :
SELECTER \VRALVE, ' '7—0 701-/5 2

FUEL SQUELBE

B s Freduyed G-12

f FUEL FroT7€R,
FUEL SYSTEM [

= A
SCHEMAT LC L] %

ALoVLRA SO
FUEL FILTER

END OF CHAPTER

17-3


http://n8wq.scheevel.com/documents/N8WQ_fuel_system_schematic.pdf

INSTRUMENT AND PITOT-STATIC INSTALLATION

INSTRUMENT PANEL INSTALLATION

An infinite variety of instrument panel confiqura-
tions are possible. Since this area of the aircraft
is such a popular focus for that 'custom' look, we have
refrained from presenting any specific configurations
beyond the pictures of our panel and a few suggestions. ‘.

The basic outline of the instrument panel was cut-
out in Chapter 4. It is suggested that all cutouts
for instruments and equipment be completed prior to
permanently mounting the instrument panel to the air-
frame. Nominally, the aft face of the panel is at
FS41. This can vary depending on the particular pilot
size and positioning to be used by the individual
builder. The three sub panels that extend down ‘below
the instrument panel to meet the two side consoles
and the center console are constructed from either
scrap 1/8" thick plywood, or else 1/4" white foam with :

1 BID on ejther side. One BID should be Taminated %_,
on either side of the complete instrument panel to e
add rigidity and to seal the plywood.

If the builder wishes to make the instrument
panel removable, small tabs can be fabricated. These
tabs would be bonded to the fuselage, and the instru-
ment panel bolted to them. Otherwise, permanently
mount the instrument panel with BID tapes to the
fuselage sides and the consoles. If the attachment
is to be permanent, all work forward of the panel
should be completed prior to this step, as access
will become very difficult.

It is recommended that the following controls be
on thé center sub panel: cowl flap, carb heat, mixture
control. It is further recommended that the throttle
be located on the left sub panel. The electrical
switches and fuses can be located either on the center
sub panel, or else elsewhere accessable to the pilot.
Conventionally, flight instruments go on the left side
of the panel, engine instruments predominately in
either the center of the panel or on the far right,
and avionics are mounted in either the center or the
right side of the panel.

Provision must also be made for a ground bolt,
which is simply a AN3-7A bolt located somewhere on the
panel that is used to connect the equipment needing
grounding. (See the electrical system schematic).

The instruments included with the kit are those

required by the FAA for day VFR flight. There is T—yﬁeﬂ-
plenty of additional room available for optional N
instruments and avionics. V7 .
LSELAGE . a
1oL _z"J'T

PITOT-STATIC SYSTEM INSTALLATION
Begin by mounting the two Q2PS1 static ports on

either side of the fuselage as shown. Use flox, being oS CLAMR
careful not to clog up the static hole. Two static _—znﬁ.ﬁ o QzPS/
ports are used in order to assure accurate readings ] :
during sideslip maneuvers. it e e ._;;xsﬁg
The schematic indicates the required connections T . p—
for the Airspeed and Altimeter. Run the tubing so that { :
it does not interfere with baggage or passengers. It Z{%é?lilx‘ﬁ;'ITR C S FLOX
is recommended that it travel down the center console POLy-FLo TURJIE o

before reaching the instruments.

The pitot system must be leak checked. Have one
individual watch the airspeed indicator, while the S : L
other person blows into the pitot tube and uses his QZLS L LI TALLATION.
tongue to hold in the presssure. The airspeed
indicator should register a speed, which remains con-
stant for a few seconds. If the speed diminishes
while the second individual is holding the pressure in
the system, then there is a Teak somewhere, probably
at one of the connections.

DEFPS/
OO -/53
ALT
07751/531\
OF5-0/5 o o ‘
o0 x G LR A
PRLY-FLO Tibiirg o750 -453
wzrsi -
Lrror SrATIC Arer
CHEMAT/ Toae
SCHENMATIC 400 x032 GZPS]  LOCATLON END OF CHAPTER
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ELECTRICAL SYSTEM
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INTRODUCTION

The schematic accompanying this
chapter details the necessary wiring
for the standard Q2 kit. Additional
information is provided for wiring the
more popular optional equipment items.
A separate schematic details hooking

up the magneto switches and tachometer.

The panel ground bolt is simply
a AN3-7A bolt Tocated on the instru-
ment panel that is used to connect
all -items that must be grounded.

The fuses, fuse holders, wire
(#14 and #6), connectors, and switches
for the standard Q2 kit are included.
Optional equipment will require add-
itional components. The battery
recommended with-an electric starter
is a 12 v, 18 AH battery.

It is advisable to wait until
a weight and balance has been per-
formed (see the Q2 Pilot's Manual)
prior to locating the battery, in
order to use it as ballast to achieve
the desired center of gravity range.
In 1lieu of that, it should be Tocated
in the baggage compartment at about
Fs80,
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INTERIIOR LIGHTS
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COMPLETING YOUR Q2

STREAMLINING YOUR Q2

A significant improvement in your Q2's aerodynamic
cleanliness can be achieved by fabricating fillets
and fairings for the major component intersections. A
bit of artistic ability is necessary to develop a
pleasing and efficient shape, but at this stage of the
construction, you'll be up to it.

AILERON FILLETS
The aileron/fuselage junction should be filleted
using scrap foam and 1 BID. Each fillet will need to

be 2 piece, as shown, if your aft fuselage is removable.
Careful work should allow most-of the gap to be filled
on the top surface, while Teaving a gap on the bottom
side to allow removal of the aileron.

ELEVATOR QUTBOARD FILLETS

B fillet is also necessary between the inboard
face of the wheel pant and the outboard end of the
elevator. Set the elevator with the trailing edge
approximately 4 degrees up. Use scrap foam and 1 BID
to create a fillet similar to the one shown in the

picture. '

20-1

ELEVATOR INBOARD FILLETS

At the elevator/fuselage junction, a more complicat-
ed fillet will improve performance. Since the junction
angle is more than 90 degrees, you will want to sweep
in a radius as shown using scrap foam and 1 BID again.
Visualize how the fillet will sweep into the cowiing.




CANARD/FUSELAGE FAIRING

At this point, their should be a noticeable and
ugly gap under the fuselage where the canard and fuse-
lage meet. A fairing should be made out of scrap foam
and 1 BID similar to the picture.

MAIN WING TIPS

Now would also be a good time to carve wing tips
on the main wing. If you wish, you may add up to 3
inches of foam to the wing span to facilitate a smooth
looking wingtip. Keep it simple, however.

VERTICAL FIN TIP
Ditto for the tip of the vertical fin.

VERTICAL FIN ATTACHMENT

Previously, you mounted the vertical fin to the
bottom of the fuselage. Now is the time to permanently
attach it to the fuselage and create a pleasing fillet
shape at the same time. Using pieces of foam, fill
the gap between the vertical fin and the aft fuselage.
Carve the foam down to a pleasing shape, as shown, and
laminate 2 BID overlapping onto the aft fuselage skin
a minimum of. 2 inches.

20-2



CARBURETOR AIR INLET COCKPIT AIR VENTS

Cut a round hole in the lower cowling for the A cockpit air vent on ejther sjde of the_fuseTage
carburetor air inlet. Fabricate'a round tube by must be installed prior to first flight. A simple
laminating 4 BID around a bottle such that the tube shape, and recommended Tocation, is shown in the sketches.
will s1ip over the end of the alternate air source. To exhaust the cockpit air, a hole could be cut in
(Don't forget to use vaseline on the bottle so the the tailcone, or else an exhaust vent could be cut
lamination can be removed). Bond the tube to the in the aft top fuselage.

Tower cowling carburetor air inlet hole. The result
will be a direct ram air flow into the carburetor.

AR YEMF
ryp) ALr CAMOPY
BULEHEAD =p
FRALAR D
-
4 A
\
CAOFPY VENT SYSTEAM
Tor 1éu/
| N - o
CANOPY RETENTION | L ero , l o<z

It is advisable to have some form of restraint SRR _:====$£;=§§§;====§§EEB

for an open canopy besides permitting it to rest on
the main wing. Otherwise,in case of a strong wind,
the canopy may be blown off of the aircraft.

The il1lustration shows a simple shock cord SECTILIoN AA
arrangement. The cable is sized so that the canopy .
will remain open with tension against the shock cord. ABTE " NOMrnsA &
This will require the canopy to be open approximately S O T
90 deagrees. '

A more clever solution is to purchase a small gas
spring assembly (such as those on automobile hatchbacks)
and install it on the aft canopy bulkhead and the seat-
back bulkhead. This is the ultimate in sex appeal!

PITCH TRIM SYSTEM TENSION

- While writing Section II of these plans, and
building N81QA, we built a simple system to vary the
tension, or drag, on the pitch trim wheel.

Make a third TS-1 bearing from phenolic. DrilT

a 3/8" diameter hole as shown. Next, saw-cut the
bearing through the hole, but do not go all the way
through and make two pieces. The Tower half of TS-1
is bonded with resin to the end TS-1 bearing already
Ar100 -3 THmg, Eggngﬁgétigﬁ.not bond the top half or the system will
S /B-1-C Sleeve Study the sketch. By turning the screw, the

(& ~Aces) size of the 3/8" hole can be varied slightly, changing
the tension on the pitch trim drum. A knob bonded to
the screw would make tension adjustable in flight.

AAB3-/34

AUSELAGE

CANOLY LRETLENTION CABLE
CARON T~ (Pt Eins

CONTINUED ON NEXT PAGE
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ELEVATOR MASS BALANCING

Locate the two Q2CSAll arms and the molded
Tead weights.

These elevator mass balance arms can be
retrofitted to the elevator control system even
after the canard has been mounted to the fuselage.
This will allow a closer clearance with the fusel-
age sides and maximize the available legroom. If
the mass balance arms are installed prior to
mounting the canard, careful measurements must be
made to assure clearance with the fuselage sides.

Begin by attaching a molded lead weight to
each Q2CSA11 as shown.

Next, remove the two bolts holding €S20 in
position, and slide it outboard through the CS14
phenolic bearing until a Q2CSA1l arm can be slid
onto the tube with the lead weight projecting
forward. Reinstall the bolts holding €S20 in
position.

Then remove the three bolts securing Q2CSA8
and slip it inboard until the second Q2CSA1l arm
can be s1id on the outboard end inward with the
lead weight projecting forward. Reinstall the
bolts holding Q2CSA8 in place.

Locate the Elevator Rigging template and jig
the elevator in the full trailing edge up position.
With the elevator in this position, each Q2CSAll
should be almost resting on the canard upper
surface just inboard of the fuselage. Note the
piece of felt called out as a bumper stop. The
Q2CSA11's are located as far outboard as practical
so as not to interfere with pilot or passenger
legroom., Verify that when the elevator is
rotated to full trailing edge down position, that
the arc of each Q2CSAll clears the fuselage and
all other components.

NUMBER DATE DESCRIPTION

Q2PCil 21 August, 1981 MASS BALANCING ELEVATORS. In preparation for
testing on turbocharged Revmasters and possible
A-65 thru C-85 installations, we have further
explored the very high speed area of the Q2
operating envelope. We have found that mass
balancing the elevators improves the ride
gualities at high speed. Therefore, we are
supplying to all builders the drawings and
AL/ 2 hardware to mass balance all Q2 elevators,
~Eo.4 and recommend this before first flight. See
pages for details.

ADTE + QPZ2CSqr/ DsrrronS
SHowin) &' i7s ELLESGTHE

i AU, ~ 0 - .
Finally, return the elevator to the full -2 L EFEECT700 0

trailing edge up position with each Q2CSA11 rest-
ing almost on the canard, and drill in the one
AN3-12A bolt per side to attach the Q2CSAll's to
Q2CSA8 and CS20.

Leave the CS13 pitch control arm unattached
from Q2CSA8, and remove the two AN4-11A bolts
attaching the universal joint to Q2CSA8 and CS20.
Remove the universal joint so that each elevator
can rotate independently of the other. Make
sure that you have lubricated all of the bearing
and hinge points to reduce the system friction
to a minimum. It is desirable for each elevator
to balance at 0 degrees to 2 degrees trailing
edge up with all painting and finishing complete.
Remove Tead, as necessary from the molded lead
weight until that postion is reached. Each
elevator should rotate freely about the hinge
points when given a slight nudge. Failure
of this check means that the pivots are too tight
and must be adjusted for minimum friction.

Once the amount of Tead weight on each
elevator has been adjusted, bolt the entire pitch
control system together and check for friction,
excess play, and interferences.
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STEP CHART

Step 1. Construct magneto box.

A. Use Appendix Sheet #2 as an assembly guide.
B. Glue pieces together with 5 min.
C. Cover box inside and outside with 1 Bid.

Step II. Build up the header tank and set aside to cure.
Step III. Cut out hole in firewall.

A. Use template in Appendix Sheet #3 to find position
and shape of cut out.

B. Save template: You will use it to locate engine
mounts locations.

Step IV. Mount magneto box in firewall.

A. Box should be taped in with 2 Bid tape and flox.

B. Install firewall stiffeners on inside of firewall
with 2 Bid.

C. Lay-up a 4 Bid local lay-up over the 4 engine mount
areas, both inside and outside of firewall.

D. You people who have changed your mind on engine types
and have already installed a header tank have a big
problem. You will find it very hard to install the
magneto box and impossible to install the engine mount
bolts with the bolt heads on the inside of the firewall.
Since the header tank on the Q-200 is smaller anyway,
we would suggest you remove the large header tank before
you try to install the magneto box and engine mounts.

Step V. Using firewall template, Tocate and drill 3/8" engine mount
bolt holes and install Q2EM1-C stand-offs with AN3-10A bolts.

Step VI. Install header tank.

Step VII. Install prop extension on engine prop flange, use anti-seize

around all lugs and bolt threads. '
Step VIII. Install engine on aircraft.

A. Weight tail down and chock airframe.

B. Engine is to be off set slightly to the right to off set
engine torque. Washers are supplied to be placed between
the EM1-C and the Continental #530741 washer on the left
engine mounts as needed (see plans for proper engine off set).

Step IIIX. Install propellier spinner flange.

Step IIX. Install cowl.

A. Trim aft edge at firewall using spinner flange to
locate forward end.

B. Space cowl .1 aft of the spinner flange.

C. Make)cow] mounting flange (see Q-2 construction plans
16-3).

D. Rivet cowl flange to firewall.

E. Drill small positioning holes to hold cowl in place;
celcos work well for this.

F. 1Install nutplates provided.

G. Remove cowl for Step IX.



Step IX.

Step X.

Step XI.
Step XII.

Step XIII.

Step XIIIV.

STEP CHART CONTINUED

A. Position controls.
1. Throttle.
2. Mixture.
3. Carb heat - Alt. air.

B. Install exhaust.
C. Install carb. heat/alt. air muffs.

D. Install prefab fiberglass air duct elbow to
bottom of carb.

E. 1Install heat transfer valve.

F. Install short section of 2.5" scat hose to
front of elbow & heat transfer valve.

G. Install short section of scat hose connecting front
(cold side) of heat valve to prefab air inlet duct.

H. Wiring & instrumentations.

Alternator leads.

"P" Teads.

Starter cable & Solenoid.

Engine ground

0i1 temperature line or wire.

011 pressure line or wire.

EGT lead.

CHT lead.

Tach cable (if mechanical tach. is used).
Manifold pressure line (if used).

OOV ~IO T WP

——

I. Fuel. :
1. Mount gas-co-lator on forward side of the firewall.
2. Run gas line to gas-co-lator.
3. Run primer Tines if carburetor doesn't have primer
circuit.

Remove engine.

A. Seal firewall openings around wire and control holes.
B. Fire proof firewall.
C. Bolt voltage regulator to the firewall.

Install aileron balance assembly.
Bolt engine to airframe for final installation.

Shim for engine torque, 1° right and 1° down.
Tighten engine mount bolts to 180 to 190 in. 1bs.
Install cotter pins.

Install all engine controls and hook-ups.

Check for proper rigging and make sure there is no
interference.

MmO O w>

Install cooling and induction system.

A. Cut cooling inlet in lower cowl.

B. Install cooling ramp and radius inlet.

C. Cut induction air inlet using prefab scoop as a guide.

D. When position is correct, perform final trim, flox, and
cleco in place. After cure, fair edges and tape 1 ply
Bid. in & out allowing 1 in. overlap,

E. Install exhaust system.

Engine run.
A. Install prop, check for track.

B. Check for oil leaks.
C. Use Continental guide for break-in run.

ii
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DETA/L. DRAWING

The exact rigging & adjustment

is covered later on. At this time select
firewall locations for running starter leads
and wires, oil temp line, o0il pressure 1ine,
EGT & CHT leads, carburator alternate air
cable, "P" leads to the magnetos. Engine
grounds are tocated on studs on bottom engine
mount bosses. Either left or right ground
stud can be used. [ did not give exact locations
for wire and cable routing, because each of
you will undoubtedly arrange your panel to
suit your own needs and likes, but I will
give you a few tips:

AILERON MASS BALANCE

TN ST 4200 43
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ENGINE CONTROLS

The only carburetor we have tried successfully
1s the Marvel Shebler (MA3-SPA). We routed the
throttle cable behind and around the top of the oil
tank, securing the cable to a plate affixed to 2
bolts on the oil tank and a stud at the lower engine
mount also used to dampen the oil filler neck from
vibration. The mixture cable routes in front of the tanks.

S74, 25—

1.

Coil the extra oil temperature sending
line on the forward side of the fuselage.

Run "P" Teads thru the firewall about
6" to the left of the magneto box
with at least 1 ft. of slack coiled
up.

Run starter leads thru aft end of

the magneto box with slack on the
forward side.

L POTO THVS SECT /Y. ° |

FOR DE7A/L

LREMAL DED
DARTS

A11 this is to allow you to pull engine

forward far enough to disconnect the hard
to reach areas, such ag mag.wires, etc.



HEADER TANK CONSTRUCTION

The header tank used in this conversion is
smaller than the tank used for the standard Revmaster
engine. The main size difference allows more room
from the forward face of the tank to the firewall.
The construction and mountina js basically the same
as the larger tank, page 17-2, Q-2 Plans. Use the
perspective drawing to help guide you with the
plumbing.

Note the Following:
1. The fuel pump mounted on the aft tank face.

2. The fuel return tube stops 1" below the top
of the tank.

3. A fuel vent Tine is stuck into the center of
the return tube about a half an inch and exits
thru the bottom of the tank, where it is connected
to a hose which runs to a tube on the aft of
the canard shear web, bent forward into the
airstream.

4. The fuel that exits the fuel pump from
the main tank enters the header tank 1"
from the top, so fuel will not back drain
thru the pump when it is off.

5. You can make a fuel indicator by using some
white foam and sanding it into a small ball.
Paint it red and dip it into epoxy and allow
to cure. Place it in the fuel level tube
making sure it is small enough not to get
stuck.

The installation of the header tank will require
you to crawl into your aircraft and lay on your back
to do the attaching. You will have lots of space to
work and laminate. Those of you who still wish to
install the Targer tank will not have it as easy.

o
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MAGNETO BOX ASSEMBLY & ENGINE MOUNTING

The magneto box assembly serves three
functions:

1. Isolate and protect the aft accessory
case.

2. To extend the firewall around the
aft of the engine for fire, fume
and noise protection.

3. To add additional strength to the
firewall.

The box itself 1is made of 1/8" aircraft
plywood, glued together with flox and resin
and covered with 1 BID cloth on each side.
In addition to the box itself, two vertical
stiffeners run across the inside face of
the firewall. Full size templates for all
pieces are given in the appendixes. The
pieces are to be cut out and assembled on
the firewall template. Five minute epoxy
mixed with a 1ittle micro can be dabbed on
the pieces in small areas to help hold the
pieces in place while the flox cures. By
covering the template with waxed paper you
can avoid soiling the template. In aircraft
where the instrument panel and, or header
tank have already been installed, you will
have to install the vertical stiffners after
the box is in place on the firewall. Sand
a radius on the outside corners of the plywood.
Cover inside and outside with 1 BID. The
vertical siffeners Q2-M8 8, 9, 10, & 11,
are to be laminated with 2 BID to the firewall

on each side later on.

The next step is to cut-out the hole
in the firewall using the full size template.

This can be done at the time the firewall
is cut-out before it is installed in the
airframe or after it has been attached to
the airframe. Again, try to save the template,
for you can use it to locate engine mounting
holes after magneto box is installed and
the 4 BID local beef-up is cured. If you
have already installed a header tank for
the Revmaster and now wish to install the
Continental, I have some bad news. We recommend
you remove the tank from the airframe for
the foilowing reasons.

1. Removing the header tank makes the installation
the header tank a heck of a lot easier.

2. The recommended header tank size is reduced
to allow for more room behind the firewall,
move it's cg aft and reduce cg shift
as fuel is consumed.

The Toss of fuel capacity is to be made-
up in a slight increase in main tank size
and, or an aft auxillary tank in the baggage
compartment area. The smaller header tank
is recommended but you may wish to re-install
the Targer header tank after the magneto
box and engine mounts are installed; the
choice is yours.

Mount the magneto box in the firewall
with flox and a 2 BID. Put 2" tape on each
side. Also, lay-up the 4 BID pads inside
and outside of the firewall in the engine
mount areas. Next install the stiffeners
Q2-BM 8, 9, 10, & 11 on the inside of the
firewall. VYou will have to trim the outboard
ends of the stiffeners to fit the contour
of the inside of the fuselage.

After all this is cured, drill the 3/8"
holes in firewall for the mount bolts, make
the EM-2 spacers and install the Q2 EM1-C
mount standoffs. We have found that installing
the 3/8" mount bolts with the bolt heads
facing aft will allow for easy engine installation
and removal. With the bolt head Tocked down
one man can unwrench the engine, slthough
two are needed to 1ift it on and off.

Now it is time to trail fit the engine
to the airframe. Chalk the tires to secure
the aircraft. Lay-out a butt line extending
forward 3' past the firewall. When you install
the inner engine mount rubbers, install a
thick washer (Q2-EM4) on each of the left
mount stand-offs as a starting place.

Now install engine and remaining mount
systems and tighten to 180-190 in-1bs. Install
propellor extension, using snti seize on
prop flange and bolts. Torque to 200-220
in-1bs. and safety wire bolts one to one.
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Level aircraft to wl 15 and drop a plumb
bob from the center of the end of the prop
extension to the butt line on the ground.

The bob should end up.2 to 3" to the right

of the butt 1ine. Now place a level on top

of the engine case to make sure it is level.
Engine position can be controlled by different
thickness washers between engine mounts and
standoffs. The engine off-set is to allow

for engine torque, and you can correct for

a slightly warped firewall by using washers

to obtain correct left-right and horizontal
engine alignment. Check clearances between
magneto box and starter, magnetos, alternator,
etc. You should try to maintain at least

.2" at the closest points. Remember, the
engine will rock slightly at idle.
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MASNETO Box
\\~..g The alternator used with this

installation is the B & C specialt
FjaaE’VQZLlL 12 amp alternator. Available from{
Bill Bainbridge
518 Sunnyside Court
Newton, Kansas 67114
316-283-8662
It is a well proven, 1ight and compact
\ : unit and will put out enough power
\ for instruments, radios etc. We are
\ working on a light weight, small
\ alternator conversion of 35 amps,
which will supply enough power for
dﬂ57iifz‘? most all accessories, color radar,
3 axis auto pilot, color TV and
/4(5‘2399k2t722f? wet bar etc. Although it is not rec-
ommended, larger alternators can be
used by modifying the size and shape

! & of the magneto box to suit. The
penalty will be a reduction in foot

3” ' room.
~23
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ORULF30 &
COUNTERSINA
120° FOR FLUSY
AVEX POPS

14W7£ :
; DRAWING NOT 70
IL CHECK DOOR
LOCAT TON SCALE
Ours is about 5" up from top half split line and 1.3" from AFT edge and
measures 4.3" wide x 4.5". You can configure yours however you like.

Construction Steps:

1. Make a full size cardboard pattern of the oil-check door, placina it on the
outside of the top cowling. Draw a fine line around the pattern.

2. Grey tape the inside for a release, then lay-up 4 or 5 ply Bid allowing at 1east
1" to the perimeter dimension and let cure.

3. Remove inside 1ip lay-up, arey tape, and dremel saw the fine line you established
in step 1.

4. Trim door top so formed aluminum hinge can be flushed in place, floxed (being
careful not to get epoxy/flox in hinge area) and flush riveted in place using
Avex (1604-0412) pop rivets. Of course you roughed the hinge and attach area for
a good bond.

5. Trim inside cured 1ip allowing .2 inside stop and .5 to .75 outside trim for flox
bond.

6. Sand both inside surfaces, flox and celco in place. Wipe off excess, Squeeze out,
and install Hartwell flush latch with #1604-0412 Avex rivets.

7. Fill recesses with micro in finish mode.

PAGE 6



COWLING INSTALLATION

The cowling is a little long, to allow

for individual building differences.

fasten spinner bulkhead to the end of the

propellor extension.

COOLING AIR INLET:

Layout trim 1ines for sketch & cut-out. Sand 60 grit
3/4" around cut-out in preporation for 2 ply bid. 45°
Lay-up front side. Install 1" styro.or urethane foam to
form inside 1ip with small dabs of 5 min. epoxy allowing
1" foam to protrude inside trim line. Radius foam 3" & away
from opening about 20° or 30°. Glass 2 or 3 ply bid, let
cure, knife trim, and finally, remove foam form.

Temporarily

By attaching little spacers

to the aft edge of the spinner bulkhead (about .10")

you can trim the cowling to the fuselage and
maintain a .10" gap between the spinner and the

cowling. The details for the cowling installation

are found in Q-2 Plans, page 16-3.
and shape of the air inlets are different for
the 0-200 and are given in these plans.
the cowl flap has been eliminated.
cowling has been cut to size and the cowling

flanges have been attached to the firewall and
the attach holes have been drilled between the

upper and lower cowling halves.

Remove cowling
to install all nut plates, install air inlet

radius and air inlet for the carburetor,
0il door etc. If you have celcos (temporary

Also,
After the

cut

The location

sheet metal fastners), they make positioning the
cowling easier during fitting and triming.
duct tape will help hold cowling in place during

fitting. At this point, remove engine (do not

Also,

lose track of mount spacers) and install firewall

and seal all firewall openings around wires and

cowling. You may bolt the voltage regulator and

gascolator on the firewall at this time.

Run

primer Tines from gascolator to primer, and primer
to intake spider and fuel line from shut-off valve

to gascolator to carburetor.
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AILERON MASS BALANCING

— e et
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MAIN WING SHEAR WE
The ailerons are balanced for obvious reasons of ek A 8

higher speed, and can be accomplished fairly fast.
Assuming, of course, your aircraft can be disassembled
behind the rear wing. As with the elevators, the ailerons
should be as friction free as possible. The washers

are bolted on the end of the internal balance arm to

bring each aileron to full or slightly leading edge heavy
balance. Make sure there is no interference with the

arm for full aileron travel. Remember to disconnect
ailerons from each other when balancing.

2L 39vd

BL-0
”
W AN 312 A
Jaal i
___________ ’__ — ;—‘— — 'I.-—i.;—_..—......—_:..—_--.
{
Q2-CsA+ | 1| !
'— ‘—“_&!- —L_z.—-'- :.:.—‘:!..—_.—_—_—.—:: =
— - . T AL @ Yiv i d l‘

Bottom w.wg Shear web
7

BALANCE ARM —

CUT OUuT FcR DBALANCE / /7 - T T

ARM CLEARANCE  APPLY 2 BID. - AN 5-16 A
EACH SIDE IN CuT-0oUT AREA. E?:;’T_%:_:E
s ! ~N “ o ”
—= 5 SR \/wwlo‘ 5 WACHERS

& ‘,j J AS \AC’), APROX. 10
TS

k\ N
GLASS 7o GLAss
LAY-vF




Dear Builder:

The enclosed drawings are for use in constructing the new LS(1) 0417 Mod
wing. The four large appendix sheets are the final drawings. The few
instructions included here are not. Those of you who have not started building
your kits may wish to wait for the final chapter. The rest of you, we believe,

should be able to proceed as you have gained enough experience that you do not
need detailed instructions.

From BL15 to BL100, the hotwire biock sizes are exactly the same as called
out in the Q2 Construction Plans. From BLO to BL15, we use 2 pieces instead
of 1. The blocks for these should ve sized to 15.70" long. These sections are
Jigged after the spars and other hotwired sections have been located. A bevel
will need to be sanded to allow for the canard's anhedral.

Place the trailing edges of the slot core templates at the edge of the foam
blocks and hotwire only the elevator slot areas. Next, glass these with 2 BID.
Note: Put down some peel ply in the area shown before glassing.
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Jigging the Canard:

Locate the BL15, 48.8, 100 jigging templates to your .jig table using
the string holes and level lines for alignment. The spars must meet together
at BLOO. If they do not, recheck your alignment and adjust the templates.

Sand the spars completely for bonding. There is an extra ply of fiberglass
on the surface of the spars for this purpose.

Next, sand the crown off the top of the spars where they join. You may

sand down until you just touch the foam. Wear a dust mask when sanding the
black carbonfiber.

Coat the ends of the spars with flox then bond to the Jjigs witH\E-mﬁn micro .

dabs. Remember the spars must 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.

P



Use Tumber 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 the same position
as in the Q2 Plans. After the micro has cured, sand the tabs on the cores down
to the canard surface and glass with 2 BID.

Next, build the elevators. Hotwire cores are the same as is shown in the
Q2 Plans. Note that there 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 wet
micro down this slot.

Use the templates provided for jigging the elevators for glassing. It is
probably best to jig them after the torque tubes are installed but before the
micro has cured. 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 edge.
Refer to the hotwire templates. After glassing, sand the elevator trailing

edges to length. Then remove some foam and fill with dry micro to prevent the
skins from peeling.

Refer to the Q2 Plans for installation of the elevators, QCSM2's, CS17,
CS14, Ccs15, etc.

Build the wheel-pants using the templates 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 500 x 5 tires later. You may
modify the design yourself by referring to the Q2 Plans.

Install the wheel pants in the same manner as is detailed in the Q2 Plans.
We recommend establishing about 1/2 - 3/4° toe out. This is accomplished by
placing a mark on the inside face of each pant that is 2" forward of the axle

hole centers, then sighting on the marks for alignment. This seems to improve
ground handling.



Laminate the spars together first with 3 Ply BID at 45° extending about
6" either side of the joint. Stagger the p’ies about 172" to 1". Next, the
caps are laminated using UNI. These caps are a minimum of 31" 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 suggest that the bottom cap be laminated at this time and that you wait
until the bottom surface of the canard has been covered to do the top.

The lamination schedule for the caps is:

Bottom: 5 ply - 18" x 3.5"
5 ply - 16" x 3.5"
5 ply - 14" x 3.5"
5 ply - 12" x 3.5"
5 ply - 10" x 3.5"
Top: 5 ply - 20" x 3.5"
5 ply - 18" x 3.5"
5 ply - 16" x 3.5"
5 ply - 14" x 3.5"
5 ply - 12" x 3.5"
5 ply - 10" x 3.5"

After the caps are cured, sand for bonding the skins.
The center section cores will need to be modified to allow for these caps.

The canard cores may ncw be jigged and bonded together. Refer to the Q2
Plans. Laminate ribs of 2 BID at 45° at the BL15 Joints. Jig the BL15 to BLOO
cores after the ribs are semi-cured (still tacky). Sand the tabs on the cores
tangent to the spars. Fair the surface of the core to the caps with very dry
micro. Do not get any micro on the caps.

Canard Skin Lamination Schedyle:

Bottom - 2 Ply at 45° to the spars (90° to each other)

1 Ply spanwise

Overlap the spars with all 3 plies outboard of the caps and overlap the caps.
Knife trim the skins at the leading edge. After curing, sand to taper the
skins between O and 1 on the hotwire templates.

Top - 2 Ply at 45° to the spars (90° to each other)

1 Ply spanwise

1 Ply spanwise to BL15 each side for extra "heel" protection.
Overlap the spars and the bottom skins on the spar by about 1i",

Overlap the caps. Overlap the leading edge of the bottom to about 1i on the
hotwire templates.
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"Sparrow Strainers" These are trim devices required due to the pressure
distribution of the LS(1) 0417 Mod airfoil. At the current time, QAC is ex-
perimenting with smaller versions and different placements. We hope to reduce
drag with these tests. If we are successful, we will send out a change to
all who have ordered the new wing. The system shown has been tested and works
very well. Do not fly without them.

The inboard attach point should be 24.75" from the inboard edge of each
elevator.

Make the small airfoil sections from balsa, carve to shape. Assemble on the
elevators with flox and 1 BID, peel plied.
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CONSTRUCTION OF LS(1) 0417 MOD CANARD.

JIGGING THE CANARD:

Establish a B.L.15 reference line on the topside of your
canard jigging table. This can be done with a long straight
edge 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 respective places (they are glued to % 3 or
thinner plywood, jﬁberboard 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
string hole alignment methods aft end of jig blocks). Note:
B.L. 100 blocks will extend slightly outboard of B.L.100 foanm
cores since foam core measurement was flat, not at anhedral
angle. You can move the B.L.100 jig b1ocks inboard to match
the cores when trial fitting to. spars.

Trial fit both spars at trailing edges (we held ours in place
with large rubber bands). Some custom fitting will Tlikely be
needed @ B.L.'0-0'.  Note, 3.5° + sweep aft of spars at out-
board tips.

Sand spars completely for bonding. . There is an extra ply of
fiberglass on the surface for this purpose. Grind center
port1on of spars (B.L.'0-0'°) at apex to minimize bump. Wear
a dust mask when sanding the black carbon fiber. *See Ist.sketch
age 2.
From B.L.15 to B.L.100, the hotwire block sizes agggzxact1y
the same as called out in the Q2 Construction Plans. From
B.L.O to B.L.15, we use 2 pjeces instead of 1. The blocks
for these shou]d be sized to 15.70" long. These sections are
jigged after the spars and other hotwired sections have been
located. A bevel will need to be sanded to allow.for the
canard's anhedral.” Trial fit cores in place, check tran-
sition a11gnment ‘and sweep aft. From B.L.15 to B.L.100,
you should measure about 10.5" at L.E. foam cores.

Coat the ends of the spars with f]ox, then bond to the jigs
with 5-min micro dabs. Remember the spars must 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'p1y BID at 45° ex-
tending about 6" either side of the joint. Stagger the plies
about 1" togl". Next, the caps are laminated using UNI.

These caps are a minimum of 33" wide and may be laminated 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 suggest that the bottom cap be laminated at this time and
that you wait until the bottom surface of the canard has been
covered to do the top.

The Tamination schedule for the caps is:
Bottom: 5 ply - 18"x3.5"

5 ply - 16"x3.5"
5 ply - 14"x3.5"
5 ply - I2"x3.5"
5 ply - 10"x3.5"
Top« 5 ply - 20"x3.5"
5 ply - 18"x3.5"
5 ply - 16"x3.5"
5ply - 14"x3.5"
5 ply - 12"x3.5"
5 ply - 10"x3.58"

After the caps are.cured,'sand*for bonding the: skins.

The center section-cores will need-to -be modified to all
for. these caps.

éThe ganard cores may nOW*be J1gged -and bonded -together.
Refer to the Q2 P1ans.‘ Laminate ribs of“2 BID at 45° at
the B.L.15 joints. J1g the B.L.15 to B.L.'0-0' cores

after the ribs are semi-cured: (St111étacky) Sand the tabs
on the cores. tan entﬁto the: spars. ‘Fair the surface of

the core.to the caps thn,v ry dey-micro. Do- not get any
micro on the caps.

Page 1



We didn't attempt to shape B.L.'0-0' cores for a micro
joint, but instead, Teft 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
Teading 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 additional 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 set up time be-
fore glassing.

THE LAYUP:

Better conservation of cloth can be employed by fitting
scrap triangle with selvage edge inboard for first pull.
{ ~ )
ve.g.

START Wi7H and. ~ ,‘
TRIANSLE

ATlow UND. to wrap.spar at T.E. and let cloth drape tangent
at L.E.

Canard skin lamination schedule:

Bottom - 2 ply at 45° to the spars (90% to each other)
1 ply spanwise _
Overlap. the spars with all 3 plies outboard of the
caps and overlap the caps.
Knife trim the skins at the leading edge. After
curing, -sand to taper the skins between 0 and 1 on
the hotwire templates.

Top - 2 ply at 45° to the spars (90° to each other)
1 ply spanwise. We let selvage edge parallel L.E.
1 ply-spanwise to B.L.15 each side for extra "heel"
protection. Overlap the spars and the bottom skins
on the spar by -about 1#". Overlap the caps. Over-
lap the leading edge of the bottom to about 13 on
the hotwire templates.

Knife trim leading edge, let cure 24 hrs.

N

NO7CH Wir?/

COPING SAW BEFORE
LAY- UL

Place the trailing edges of the slot core templates at the
edge of the foam blocks and hotwire only the elevator slot
areas. Next, glass these with 2 BID. Note: Put down some
peel ply in the area shown before glassing. Let cure.

TEYAUATE
é:fzz‘éry, > |
FORE
GUASSINVG y - ForH 8Loak
(CAN BE HELD W/~ — T\
LACE W/TH SHRLL ‘ __j
TACKS)
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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 the same
position as in the Q2 Plans. After the micro has cured,
sand the tabs on the cores down to the canard surface and
glass 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,
& 19 with one ply BID. Be sure to micro
high density white foam blocks in place
as hard parts detailed in Q2 Plans.

Install the wheel pants in the same manner as is detailed in
the Q2 Plans. Note extra UND plys. We recommend establishing
about 1/2 to 3/4° toe out. This is accomplished by placing a
mark on the inside face of each pant that is 2" forward of the
axle hole centers, then sighting on the marks for alignment.

Next, build the elevators. Hotwire cores are the same as This seems to improve ground handling.

is shown in the Q2 Plans. Note that there 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.

Use the templates provided for jigging the elevators for
glassing. It is probably best to jig them after the torque
tubes are installed, but before the micro has cured. Apply
peel ply to bare foam trailing 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 edge. Refer to
the hotwire templates. After glassing, sand the elevator
trailing edges to length. Then remove some foam (3") 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,
CS17, CS14, CS15, etc.

Build the wheel pants using the templates 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.

ri:———f'////J
| S

(- X-40 Foin

N ! .
e SPARROW ST :
» l 59 i N 0 RAINERS

These are trim devices required due to the pressure distribution
of the LS(1) 0417 Mod Airfoil. Thru testing, we have found the
most effective position to be inboard (both sides of course).

Construct as follows:
Make 4 1/8" plywood stringers.
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Also, 2 11.5" balsa wing sections.

5" BALEA

MAAE 2
After canard is installed with 1i i '
5 minute epoxy 2 plywood stringers and airfoil section on and 2 ply BID, micro transition ;$§ggl g:y m;CPO e
elevator about 1" outboard from inboard but line. (duct tape bottom to canard (4¢x3/8 white urethane) and gse]age
and large rubber bands are helpful here). Make small micro Inside and outside Tapping at least 1" ev ; h rey 210
radius at stringer attach to elevator. Cover everywhere with (see dmwings and photo). o

1 ply BID. - (we used a lighter weight tooling cloth available
at most hobby houses - about 4 oz.). 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 reference

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- 7z
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.

Then;.with 2# urethane block or, better still, X-40
pqur—1n-p1ace, fair bottom of fuselage cut-out to
f1rewa11 and closeout with 1 ply BID @ 45°. Next,
1psta]1 additional 2.5" stiffeners left and right
sides of fuselage centered over spars as per drawing.
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LS(1) 0417 MOD CANARD INSTRUCTIONS

Category: Q-2/Q-200 Plans

Published: Tuesday, 30 December 2014 07:44

Written by Sam Hoskins and Dan Yager

Hits: 10055

LEGAL DISCLAIMER: This document is provided as an incomplete record of events to inform those
who may desire to construct similar parts. This information is not intended to serve as design advice.
The author does not warrant that it is complete, comprehensive or accurate, or commit to its being
updated. You agree that making this information available shall not be seen as the provision of design
advice, and therefore I, my heirs, employer, and/or any other agent acting on my behalf are not liable in
any way for its use or for the consequences of any actions taken on the basis of the information

provided

[EDITOR’S NOTE: The text below is an attempt to improve the instructions for building an LS1 Mod
Airfoil Canard for the Q-200 aircraft. The text and photos below are a combination of the original text
and photos from LS(1) 0417 MOD CANARD construction documents provided by Quickie Aircraft
Corporation. | have also included text and drawings from the Q2 and Quickie Plans when referenced,
as well as construction notes provided by a builder as he reconstructed his canard after an accident.
The text and images are provided for informational purposes only. Please read and understand the
LEGAL DISCLAIMER above before attempting to use this information in your own design.]

CONSTRUCTION OF LS(1) 0417 MOD CANARD

The canard construction consists of seven basic parts.
Hotwire all foam cores.
Build the elevators.
Join the two carbon fiber spars.
Attach foam cores to the spars.
Glass the upper and lower surfaces of the canard.
Attach and glass the elevator slot cores.
Install the elevator attach brackets.

Build and attach the wheel pants and brakes.

BUILDER'S TIP:

Use BLUE Dow Styrofoam or equivalent. The older style orange foam seems to have internal
stresses, which can result in warped parts, particularly thinner components such as ailerons and

elevators. Also, much of the original kit foam is now 30+ years old.

1/23/2018, 11:13 AM
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BUILDER'S TIP :

At the time of this revision, precut cores are availablevia EUREKA CNC — Steve James has a vendor account here
on the Quickie Builders Association website and you can buy his foam cores directly. Seriously consider

using this high quality source since it will save you many hours of sourcing foam , dealing with templates, alignment, making

mistakes, etc.

CNC Foam Cores from Eureka CNC

From BL15 to BL100, the hotwire block sizes are exactly the same as called out in the Q2 Construction

Plans. ..

Q-2 Plans: Page5-2
CANARD CORES

The outboard and inboard canard cores are cut from skewed,
parallelogram style blocks, with the exception of the canard center section.
The reason for this is to obtain the proper sweep of the canard when the
cores are jigged together later.

Begin by squaring up the 10" x 20" X 96" nominal dimension block of
polystyrene foam to obtain a length of 51.2", with the skew as indicated.
Next, using the sketch provided, hot-wire the outboard canard foam cores.
Note that the bottom set of templates are upside down, so as to obtain the
proper geometry upon jigging.

59" 7TyP
Foch Lnd
" 1= ISR =
TOF YITE
(FPorralletogram ) "Lj @
|
a) I La™
- 2 o
ANAE

BedEE - 5L 100 LT
BL48.E8-8BL 100 £T

Next, find the extra pieces from the 10" x 24" blocks (2) and face them
up to the dimensions shown. These two blocks are used for the inboard

http://www.quickheads.com/index.php?option=com_content&view=arti...

1/23/2018, 11:13 AM
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elevator cores and inboard canard cores. The portions not used will be used
later for the outboard elevator cores.

an?] T
[
72 VIEW Iy,
(Farrmlielograen ) Il 2
'l

I_ _ paE ————J. aﬁ;’_;_i%a

ot Io”
CAA/iED Nore: Dowr /_wc::';
STLFE £,
BLIS-BLASS LT s

Taie L£eEvATOR

Q-2 Plans: Page5-3

Locate the remaining part of the 10" x 20" block and size it as shown,
in order to make the canard center section. Keep the unused portion for
cutting the vertical fin, so don’t make the height over 6.0". Note the 0.6"
taper dimension is to allow for the proper anhedral angle upon assembly in
the canard female jigging templates.

... From BLO to BL15, we use two pieces instead of the one used in the old GU canard. 1. The blocks for these should
be sized to 15.70" long. These sections are jigged after the spars and other hotwired sections have been located. A bevel will
need to be sanded to allow for the canard's anhedral. Trial fit cores in place, check transition alignment, and sweep aft. From

BL15 to BL100, you should measure about 10.5" at L.E. foam cores.

IMAGE FROM PLANS REPLACED WITH SKETCH BELOW

I A4
p o s e
= &5 View 2
o
- {
o
a 15.70°

‘ Front View Front View
ol e

CANAED
BLL5eT-BLISET

Aere: Dowy Sgcer
Sricrevee!

NOTE: Cut one LEFT and one RIGHT center core using the BLO and BL15 templates.

BUILDERS TIP:

The following sentence appeared at this point in the original LS1 Construction instructions:

3 of 44 1/23/2018, 11:13 AM
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You may want to skip ahead and build the elevators now. At any rate, they must be built before
you attach the elevator slot cores.

Since it is advisable to construct the elevators first, we have re-arranged the original instructions to
include elevator construction prior to the construction of the canard.

OUTBOARD ELEVATOR CORES

Hot wire for the elevator torque tubes like you did on the inboard elevator

cores.
orEe Skew
.—.lt !f?'?f Eden Ennd ™
| w
W ! TOP vIEW
_ 335" (Soved From Comare/ | g74"(Hdotbr
Aod Mlm | Ao .S}mﬁ )
- 51.2”7
LLEVATOR
Bt 4EE- BLI100 LT
e
g ror viEw &
MITESEE 338" (Soved FArom Canord | 2179 “tadFon
VP Ly HoT L RE) | G- Serap)
e — 51.27
ELLEVATOR

BL FEE - BLIOO CF

BUILDER'’S TIP:

In order to avoid the hassle of putting scrap pieces of foam together, you may want to purchase
additional foam, so you can cut everything out and have just two pieces . (As shown below.)

Elevator Foam Block Siz

I ’ BL15-BL48 8
10 (top view)
l min. 4.5" thick

33.8°

I BL48.8 - BL10D
85" (top view)
I min. 3.75" thick

51.2°
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Shown above are the foam blocks after cutting out the elevators.

Note that you cut LEFT and RIGHT elevators out of the same block
by flipping the templates over and placing them on the opposite ends.

Note that the templates only show 1 slot for cutting the hole for the torque tube.

BUILDERS TIP:

The Q-200 elevator templates only show one cut for the torque tube. It is suggested you make two
cuts as shown below. Otherwise , itis all but impossible to adequately bond the cores to CS16 without

voids .

—_— Extra Cut suggested in BUILDERS TIP \

L 8 .
LEVEL Lige

BLAS ELaVATeR TeMpATE
£

NOTE: Above drawing not to scale.
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Suggested extra cut marked with a felt tipped marker.

BEFORE BUILDING THE ELEVATORS:

Find CS16 (72" Aluminum Tube), QCSM7 pivot and QCSM6 bushing. Push QCSM6 into QCSM7 until
seated. Push QCSM7 into CS16. Use 3 MSP-43 cherry rivets spaced radially at least 0.4" apart, to
secure in place. This will become the outboard pivot for the elevator. Note: the original plans had you
do this after building the elevator, doing it now will prevent the need to drill the rivet holes through the
complete elevator.

AMSPIZ Fop KEivetd
/_&se 3 per each QC5M 7T

o oD

pCsMa

Washker

ANDeO-9/6 ),/

FviD

L—m&m&:

Nore: @CsM) Shown
as sectoned

outboard ,;:49(;» ~7

Detail of Drawing from QAC Q-2 Plans p 9-6
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Use some ingenuity and fashion tools to enlarge the hole for the torque tube to fit a little better, and
making a little room for the micro. You can fashion tools out of the spare foam or use a wooden dowel.
Do not get too aggressive sanding in this area.

Then “Check Fit” until you are happy with the result. In the photo below, more sanding of the center
hole is required to close that gap.
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Join the cores together with expandable foam and temporarily maintain alignment using your torque tubes.

This photo shows the use of saran wrap to keep the expanding foam from attaching to the torque tube

while jigging the cores. Naturally you will remove this plastic wr a p prior to glassing the cores.

You will now have an elevator core that is too long and the outboard section must be trimmed. Measure 72" from the
inboard end of the elevator foam core. T rim the outboard portion so the core is now 72" long. Now it 's time to permenantly
install the torque tubes into the cores , but f irst, p repare your elevator jig templates and hot glue them in place on your work

table.

The liberal use of painter ' s tape helps applied to the torque tube will keep the micro from spreading and prevent you from
having to dress it up after the micro has cured. We also apply painters tape to the foam, as shown below, to help keep things
clean and tidy. Once you have the torque tubes embedded in the cores, you may remove the tape so it doesn’t become a
permanent fixture of your elevator. Like the canard, wrap with rubber bands. Set the assembly into the jigs for curing. Double-
check to ensure the cores are perfectly straight and not sagging. You can wedge scrap foam under the elevator to help hold the

alignment.
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Apply peel ply to bare foam trailing edge 1/4" to 3/8" before glassing for a stippled close-out.

Use the templates provided in the plans to construct the elevator jigs, and ensure proper alignment of

all parts before continuing.

Glass your elevators with 2 UNI at +45° to the trailing edge, just like the aileron. Measure the elevator
foam cores and then cut the UNI cloth to the proper size. More than one piece of UNI will be required
to cover the entire 72" elevator span. Where the UNI pieces join, no overlap is needed, (i.e. butt joint is
OK) but stagger the joints on Ply #2 so that the foam along the butt joint line is covered. Lay up these
plies exactly like you did on the ailerons. Don't forget the foam scraps in the end of CSI6. Do not trim
the trailing edge until after the elevators are mounted on the canard.

After the layup has thoroughly cured, you may break it loose from the jig and flip it over. You will not

use a jig for the top side of the elevator.

When you sand down the tabs for glassing the top surfaces, note that the elevator has a blunt trailing
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edge . That is normal . Refer to the hotwire templates. After glassing the top side, sand the elevator trailing edges to length.

Then remove some foam (1/4") and fill with dry micro to prevent the skins from peeling. Coat with pure epoxy first.
BUILDER'S TIP :

After you glass the second side, find an extremely flat table and lightly clamp and/or weight the elevator to

ensure that it cures flat.

CANARD CONSTRUCTION

JIGGING THE CANARD

Next, you will need to jig the canard cores on the jig table. It would
probably be a good idea to clean off the jig table of any bondo chips, wood,
epoxy, etc., so that you start with a clean surface.

Find the canard core female jigging templates (6)

Now study the sketches. The canard cores are jigged upside down on the
Jjigging table using the canard core female jigging templates. If your table
is not at least 200 inches long, you will have to extend it like you did on
Jjigging the main wing.

Begin by drawing a straight line along your jigging table and marking
the locations (BL"s) of the canard core female jigging templates. Next,
temporarily set the canard core female jigging templates on the jigging
table so that their leading edges are the distances from the straight line,
called out in the accompanying illustrations.

Now begin to trial fit the four outboardcanard cores into position. Be
careful in handling the foam cores to prevent damage to the foam. All cores
may have to be sanded in order to make them fit together within
the maximum tolerance of 1/16".

Establish a BL15 reference line on the topside of your canard jigging table. This can be done with a
long straight edge or chalk line. Locate and mark on your table BLO-0, 15, 48.8, and 100, both sides.
Place the leading edge of the jig blocks BL15, 48.8, and 100 in their respective places (they are glued
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to 1/4" or thinner plywood, fiberboard, etc.).

BUILDER’S TIP:

Use a Hot Glue Gun for temporary fastening of spars. You can also use the Hot Glue Gun to fasten
template jigs to the work surface, or any place else in these instructions that call for 5-minute epoxy or
bondo to temporarily tack anything in place. Make sure you remove all traces of hot glue when making

structural parts.

5 minute or bondo to table shimming for level, proper anhedral, and sweep (see addendum to
appendix sheet W-4 8/26/83). (*Also, disregard string hole alignment methods aft end of jig blocks).

STRUIGHT LINE REFERENCE

[P w3en 4 orvex k)

[ Aesiy e e e

LLOS To ik i TERPEATE:
s

———
—

| BL IS rnavcere
o 8L, 0 mmwarrs _ wonw 7agie NP % as's

. 3(9"5-*’-‘.'&" 8D 927 SWELP /INB'D

At rum

NOTE AFT- SWELP OF 8PAR H

CANARD FINTURE
SHRCENENT ADDENDGY
TD APENDIX SHEET I

8/24/83

RN B _p,

Addendum to Appendix Sheet W-4 8/26/83

Note: The sweep is established by the placement of the BL15 and BL100 Template Jigs on the work
table. Once they are fastened to the table, trial fit the spars. The BL48.8 Template Jig should not be
used until AFTER the spars have been permanently joined.
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Once your jigs are in in place, go ahead and dry-fit everything just to see how it all looks.

NOTE: BL100 blocks will extend slightly outboard of BL100 foam cores since foam core measurement
was flat, not at anhedral angle. You can move the BL100 jig blocks inboard to match the cores when
trial fitting to spars.
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JOINING THE SPARS

Trial fit both spars at trailing edges (we held ours in place with large rubber bands). Some custom
fitting will likely be needed @ BLO0-0. Note: 3.5°+ sweep aft of spars at outboard tips.

Sand spars completely for bonding. There is an extra ply of fiberglass on the surface for this purpose.
You may want to use a powered sander, just be careful. Grind center portion of spars (BL 0-0) at apex
to minimize bump. Wear a dust mask when sanding the black carbon fiber. *See 1st sketch page 2.

upP
- S AN

R
R

1st Sketch From Page 2

Jigaing the Spars

Set the spars in the jigs and verify their fit. Remember the spars must join together perfectly in the
center with no joggles. Tack one spar to the jig templates using the hot glue gun. The jigs at BL15 &
BL100 establish the position and sweep of the spar, therefore at this time the jig at BL48.8 is
unneeded.
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Then, coat the inboard ends of the spars with liberal amounts of flox. Join the spars at the center,
ensuring good flox squeeze out. Wipe the excess flox off and, again, ensure there are no gaps. When
everything is perfect, use bungees to hold in place and tack the second spar in place with the hot glue
gun. Wait until the flox has cured and sand smooth. Do not break the spars out of the jigs yet. Be
careful when handling, at this point the joint is still relatively fragile.

Center Spar Laminations

Next, the caps are laminated using UNI cloth. These caps are a minimum of 3-1/2" wide and may be
laminated, five at a time, on a clean plastic surface (Such as Saran Wrap) 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. Heads up! If you forget to remove the saran wrap the
joint will be useless.

You will first, laminate the spars together with 3 ply BID wrapped all around at 45° extending about 6"
either side of the center joint. Stagger the plies about 1/2" to 1".

The lamination schedule for the caps is:

Bottom:

§5ply - 18" x 3.5"
§5ply - 16" x 3.5"
§ 5ply - 14" x 3.5"

http://www.quickheads.com/index.php?option=com_content&view=arti...
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§5ply - 12" x 3.5"
§ 5ply - 10" x 3.5"

Top:

§5ply - 20" x 3.5
§5ply-18"x 35"
§5ply- 16" x 3.5"
§ 5ply - 14" x 3.5"
§5ply - 12" x 3.5"
§ 5ply - 10" x 3.5"

at 2
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LS1 Spar Cap Lamination Schedule

BUILDERS TIP:
Cut all spar caps prior to laminating, and get organized.

Cut out all of the spar caps before you begin.
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Get organized! This is going to take a couple of hours even if you have help!

Since so many pieces of glass are used, this layup can take a couple of hours. It would be advisable
to have someone mix epoxy for you. You may choose to do the top and bottom caps in one session,
using the Saran Wrap method described above.

This photo shows all of the spar caps in place TOP and BOTTOM.

Once the laminations are complete, carefully wrap the entire lamination with PEEL PLY. Be careful not
to disturb the alignment of the caps. You will probably need to cut several pieces of peel ply to
accommodate the taper.
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Wrap everything in PEEL PLY when all of the spar caps are in place.

Let everything cure for at least 48 hours before removing from the jig. When you return in two days, do
NOT forget to remove the PEEL PLY!

Keep everything warm for a couple of days. Make sure the temperature does not exceed 100 deg. F.

After the caps are cured, sand as necessary for bonding the skins, though if you used peel ply, the
sanding will be minimal. The center section foam cores will need to be opened up a bit to allow for
these caps.

The level lines on all cores must remain perfectly level at all times. This
is important, so take your time.

Stand back and sight span wise along the canard to verify that the
canard is straight, and is not bowed or Kkinked. Verify that the leading
edges are straight, and that the trailing edges are straight also.

Don"t be concerned if the canard core female jigging templates need to
be moved inboard or outboard to remove any bows or Kinks. Also, a long
straight edge will help you looking for kinks and joggles, or dips.

When everything is perfect, mix up some bondo (or use the hot glue gun)
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and carefully attach the canard core female jigging templates to the table
top in the necessary location. Next, rest the canard cores on the canard
core female jigging templates.

Outboard Canard Foam cores placed in the jig, as a trial fit, and checked for level.

Note: it's time to remove the peel ply from the center of the spar!

Check the alignment and individual level lines again; then again and
again until everything is Perfect, with a capital P. The next step is to
join the foam cores together with micro slurry after verifying that the core
fit is within 1/16".

CAUTION

The canard foam cores must fit
within 1/16" or exothermic damage may
result.

Core preparation is the single most
important factor in obtaining an
accurate, strong, and lightweight canard,
so don®t hurry through this section
unless you don"t mind regretting it for
years to come.

Place light tack masking tape along the spar to prevent micro and epoxy
from migrating. You should remove the tape once the cores are in place, and
before the epoxy has cured.

Paint the spar with pure epoxy and coat the inside cavity of the foam
core with micro. Start with the BLO- BL15 cores. Use firm pressure to seat
the core onto the spar and squeeze out excess micro

18 of 44

1/23/2018, 11:13 AM



LS1 Canard Instructions http://www.quickheads.com/index.php?option=com_content&view=arti...

L.

Check, recheck, and re-recheck each core level line and alignment as
the cores are joined. Recheck your level lines, and then tack the cores to
the jig blocks using the hot glue gun.

Insert the BL48.8-100 core in the same manner, joining the two cores
with micro slurry. Use large rubber bands, or filament packing tape, to
apply continuous pressure. We want to make sure there are no voids. You
should observe micro slurry squeeze out. Repeat for the other side of the
canard and let cure for 24 hours.

You will need to open the spar cavity a bit to accommodate the LS1 spar cap
laminations. You may also need to trim the BLO joint where the cores join.

Note that the canard center section foam core gets a glass rib of 2 BID and
flox corners at each end of the canard center section foam core. Laminate the
ribs of 2 BID at 45° at the BL15 joints. Jig the BL15 to BLOO cores after the ribs are semi-cured (still
tacky). The flox corner should be added after the entire series of canard
cores have been joined and cured.
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SECTION A-A

2 BID at 45° glass ribs being added to the BL15 end of the center foam core.
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2 BID at 45° glass rib on BL15 end of the center foam core. (Opposite angle.)

BUILDER'S TIP :
In these photos we used filament tape to hold the cores in place. We found i t would be better to use rubber bands or bungee

cords, since they will apply a constant force. Filament tape won 't do that.

X-30 expanding foam is used to fill the gap between the foam cores after set-up .

BUILDER'S TIP:
Instead of using micro to join the two most outboard cores, use two-part expandable foam cores, use a

good quality two-part expandable foam.
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Canard on the jig table ready for cleanup sanding and prep.

Q-2 Plans: Page 10-2
PREPARING THE CANARD CORES FOR GLASSING

At this point, the canard cores should be jigged on your jigging table
upside down, 5-minuted or hot glued/bondoed in place, and able to take a
direct hit from a 88 mm howitzer without budging from its location.

Use a sanding block to clean up all joggles, excess micro, and any
bumps on the canard cores. At either end of the canard center section core,
round the joint so that the glass will flow smoothly across the joint.

This is your last chance to do it right, so spend at least another hour
making these cores as perfect as you know how. While you’re at it, check,
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recheck, and re-recheck all the canard level lines that you can see until
you can do it in your sleep. If you are not proud of everything sitting on
that jig table, don"t go on to the next step until you are.

Sand off the tabs on the cores tangent to the spars. Fair the surface of the core to the caps with very
dry micro. Do not get any micro on the caps.

When the center cores have cured, you will notice a joggle where the foam transitions to the LS1 spar
caps. The photo and description in the original LS1 construction addendum shows this joggle being
filled with X-30 expanding foam. Experience has shown this to be a BAD practice as delamination can

occur , so instead use very dry micro to eliminate the joggle.

Center joggle and foam core trailing edge tangent to the spar are filled with dry micro and sanded
smooth.

Fill Gap with X-40 - Sand L.E. Flush with Firewall. DO NOT fill the joggle with X40 as shown in this original
plans photo.
However, you should sand the LE flush with the firewall as shown.
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Note: Center blocks (BL15-'0-0") are shown with straight leading edge. BL15-BLO-' blocks should be
parallel to firewall at leading edges, thus eliminating the sweep in that area. You can hand shape the
inboard blocks since surface contour is not a critical flying surface. You should verify that you have
removed enough of the LE. Find your CS14 pivots and tape them roughly in place. See QAC Chapter
10 (A) Elevator Control Addendum.

Go to the fuselage and measure the distance from the front of the fuel tank to the firewall. Now,
measure from the aft end of CS14 to the LE of the canard and compare the two to make sure you will
have enough clearance between CS14 and the fuel tank, once everything is glassed and the canard is
mounted.
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Do a final check top and bottom of cores for transition errors, warpage, etc. Place additional support
members (blocks 31.9 & 74.4) in appropriate positions to assist core support for glassing. . .

Hold Everything together with T-pins and Rubber Bands...

... We made random felt pen marks on cores +45° to assist unidirectional cloth alignment.
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Felt pen marks on cores +45° to assist UNI alignment

Canard ready for micro with £45° lines drawn to assist UNI alignment. Additional jig templates have
been added to help support the foam blocks during glassing and the cure cycle. You will also need to
trim the leading and trailing edges of the jigs so you have room to drape the glass tangent to the LE &
TE.

A note about organization for the layups. At this point, you should have your cores perfectly jigged in
place and your spar caps cut, marked, and set aside in a clean location. (I like to use a magic marker
to draw a center line on the spar caps). | recommend having at least four people helping for the layup.
One person strictly for mixing epoxy and micro. Apply Micro to the entire canard foam cores .

Canard after micro application.

THE LAYUP:
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Better conservation of cloth can be employed by fitting scrap triangle with selvage edge inboard for first
pull. (e.g.)

STHYRT WTH GND.
TR EL E

NOTTH WiTH
COPINVE SAY BEFORE
LAV UL

Scrap Triangle of UNI to Start
Allow UNI to wrap spar at T.E. and let cloth drape tangent at L.E.
Canard skin lamination schedule:

Bottom -

§ 2 ply at 45° to the spars (90° to each other)
§ 1 ply span wise
§ Overlap the spars with all 3 plies outboard of the caps and overlap the caps.
§ Knife trim the skins at the leading edge. After curing, sand to taper the skins between 0 and 1 on the hotwire
templates.
Top -

§ 2 ply at 45° to the spars (90° to each other)

§ 1 ply span wise. We let selvage edge parallel L.E.

§ 1 ply span wise to BL15 each side for extra "heel" protection. Overlap the spars and the bottom skins on the
spar by about 1 1/2". Overlap the caps. Overlap the leading edge of the bottom to about 1 1/2 on the
hotwire templates.

§ Knife trim leading edge, let cure 24 hrs.

BUILDERS TIP:
You may either pre-cut the 45° UNI Laminations or you may cut as you go:

A. PRE-CUT: Make construction paper templates of the laminations, and then transfer to the UNI.

Carefully mark these for placement on the canard and set aside.

B. CUT AS YOU GO: Requires 3 people but is simpler. After you have applied micro to the entire
canard foam cores and, have 1 person hold the roll of UNI cloth over the canard. The other two
people hold opposite edges of the cloth and align the selvage edges with the 45° lines on the foam.

Trim in place as you go. (See photo below)
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These three fine individuals are demonstrating the “CUT AS YOU GO” method of applying UNI cloth to
the upper surface of the canard.

Applying the span-wise UNI spar cap.
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Wetting out the span wise UNI.

BUILDERS TIP:
Experience has shown that additional UNI spar caps may be required, on the top side of the canard, to
prevent dimples from appearing in the upper surface of the canard. See the addendum at the end of

this section.

BUILDERS TIP:
After the laminations are complete, be sure to peel ply the spar, where the trailing edge cores will be
attached.

BUILDERS TIP:

Some builders have had success by applying peel ply to the entire surface of the canard, after the final
glass layers are applied. This is easily accomplished by using DACRON wing covering fabric. It may
be useful to cut several pieces in 12" x 24” or larger sections. Make sure you have some overlap of

each piece to facilitate peel ply removal.

Celebrate the layup and let it cure at least 48 hours at room temperature before you disturb it.

Bottom Glass layup completed, with PEEL PLY covering the entire surface.
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FLIPPING THE CANARD OVER:

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.

Q-2 Plans: Page 10-4

Build a framework out of scrap lumber and bondo to hold the canard
Jigged in place while you turn it over. As shown in the pictures in
the MAIN WING chapter in the "Laminating The Top Skin And Top Spar Caps'"
section, we suggest that the lumber run from tip to tip with a few cross
pieces. Don"t get fancy; just tie everything together so that the main wing
won"t move.

Check the canard tip level lines. Jig, and shim, and bondo until the
canard tip level lines are absolutely perfect; almost, or maybe, doesn®t
count. Then use bondo to secure all of the jigging so that a jackhammer will
be required to remove the canard from the jigging table.

Temporary lumber framework attached to bottom of canard with bondo to facilitate flipping
it over and glassing the top surfaces.
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Next, (when you are sure of your framework) break the canard core
female jigging templates loose with a hammer and chisel(they won"t
be needed again), and turn the canard over so that the unglassed
cores are upward. Set the canard on the jigging table once again.

This photo shows the canard flipped over in preparation for work on the top surfaces.
NOTE: The temporary lumber framework is still attached

Prep and glass the TOP surfaces of the canard foam cores just as you did with the bottom. Cover
everything with PEEL PLY (as you did on the bottom) after your final layer of glass, allowing overlap s

to facilitate PEEL PLY removal later.
Again the TOP Canard skin lamination schedule (for your convenience):

Top -

§ 2 ply at 45° to the spars (90° to each other)
§ 1 ply span wise. We let selvage edge parallel L.E.
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§ 1 ply span wise to BL15 each side for extra "heel" protection. Overlap the spars and the bottom skins on the
spar by about 1 1/2". Overlap the caps. Overlap the leading edge of the bottom to about 1-1/2” on the

hotwire templates.
§ Knife trim leading edge after a couple of hours. L et the whole thing cure for at least 48 hours before you break it
loose.

BUILDER'S TIP:

Experience has shown that several Q-200 aircraft have experienced some dimpling of the upper
surface of the canard. While not fully understood, it is not believed that minor dimpling creates an
unsafe condition. Some builders have elected to strengthen the upper surface of the canard, which
seems to help.

Optional Builder’s Tip - Stiffen Upper Surface of the Canard

This builder made his UNI caps about 13” wide and stepped each about 3/8” aft. The “point” of each
caps forms a 90 deg. angle. The point is at the 25% chord line.

BUILDER’S TIP:
You will need the elevators to continue to the next steps. You should build the elevators before the
canard.

INSTALLING THE ELEVATOR MOUNTING ATTACHMENTS

Now we will install the elevator mounting brackets, before we install the slot cores.

http://www.quickheads.com/index.php?option=com_content&view=arti...
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OUTBOARD ELEVATOR PIVOT ASSEMBLY

..... These instructions cover only the assembly of the left outboard elevator pivot, but the right
outboard elevator pivot is a mirror image, and may be accomplished at the same time.

..... First, review the MAIN WING chapter section on "Outboard aileron Pivot Assembly". Except for the
part number changes, you will be doing exactly the same operations. It is suggested that you install
the CS14, CS15 & CS19 elevator mounting pivots before you install the slot cores. After the slot cores
are installed you will install the CS17, mid-span pivot.

If you haven't already done so, locate a QCSM?7 pivot about 0.25" inboard of the outboard end of the
elevator using 3 MSP43 cherry rivets spaced radially at least 0.4" apart. It will be necessary to "tunnel”
through the elevator skin and elevator foam core in order to reach the CS16 elevator torque tube for
riveting. The holes made by the tunneling operation should be filled after riveting with dry micro.

..... Find CS19, and insert a QCSMS5 stud with the 2 AN970-4 washers, 1 AN960-4 washer, and 2
AN363-428 nuts, just as you did on the aileron outboard 'pivot assembly. Remember, there must be a
minimum of 0.6" from the AN960-4 washer inboard to the end of the QCSM5 stud so that the elevator
must be moved inboard at least 1/4" before it "falls off" the QCSM5 stud for disassembly. Finally, round
the end of the QCSMS5 stud slightly to assist in mounting the elevator.

..... When the elevator is mounted, CS19 will fit against the canard spar.

..... Do you understand? Good, read the above explanation again two times until it is indelibly etched in
your memory.

..... Now you are ready to do the same thing for the right elevator. Remember that the QCSM2 pivot
assembly, complete with QCSM3 stud, must be pushed into the CS16 elevator torque tube with the
stud pointing OUTBOARD. (A mirror image of what you have already done). Be very careful in setting
up the right mid-span elevator pivot assembly, and verify that it, too, will function as described in the
paragraph above.

INSTALLATION OF THE ELEVATORS

The elevators are installed and rigged prior to the installation of the slot cores and the canard being
mated to the fuselage. As a result, after mating only CS13 needs to be hooked up for a functioning
pitch control system.

The procedures detailed here are similar in scope to what you have already accomplished in mounting
the ailerons on the main wing, except that the elevators have a center pivot on each side.

Begin by jigging the canard perfectly vertical, with the leading edge at the table and securing with
bondo.

Take a piece of QCSM1 and make two 1.8" 1ength pieces to slide inside the elevator as reducers. A
saw cut and perhaps some light sanding will be necessary to make them fit snugly and flush with the
inboard ends of the two elevators. Verify that Q2CSAS8 will slide into the reducers and through CS15
with a minimum of clearance and play.

Find the phenolic bearings CS15 (2) and CS14 (2). Dull the phenolic completely with sandpaper except
inside the reamed 5/8" diameter holes. Be sure that the other 1/2" diameter holes have been drilled
out. These are non-critical on diameter, but must be there to assist bonding of the phenolic to the
structure. They are NOT lightening holes.

http://www.quickheads.com/index.php?option=com_content&view=arti...
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A little about the order of construction is in order. You will first position the CS15 & CS19 pivots in place
and secure with flox (permanent glassing will come a little later). Next, CS14 will be installed, followed
by the installation of the elevator slot cores, and finally, the mid-span pivot.

The right and left elevators are mirror images of one another. Each elevator has an outboard hinge
CS19, a mid-span hinge CS17, and an inboard hinge CS15. Q2CSAS8 slips into the elevator reducer at
the elevator end. These procedures were developed to help you get the elevators mounted without
binding, with the proper clearances, and with the ability to get them off again.

First, we will locate CS15 on the canard. To trial fit, make a mark on the canard at BL18.5 on each side
of the canard. The inboard face of CS15 will be placed at this mark. Now, go to the fuselage and verify
that you will have clearance between the elevator and the fuselage. This is a preliminary fit just to get
you started. You may want to tack CS15 in place with a bit of hot glue or even tape, until you know
everything is positioned correctly. Measure from the outboard face of CS15, outboard 73" and make a
mark. This will serve as the inside face of the outboard pivot, CS19. Ensure that the level lines on CS
15 & CS19 are correct.

When you are satisfied that CS15 & CS19 are in the proper BL position, install the elevator use the
LS1 elevator jigging templates to adjust the pivots radially about the spar. It may help to tack CS14 into
place. This will take a while and you will need more than just your two hands. This step is critical to
making sure the airflow over the canard flows properly into the elevator. Use both the templates and
the level lines on the pivots. Note: slot cores are shown for reference only. Do not install the slot cores
until the pivots have been completely mounted. Make and trial fit elevator spacers, which have a
nominal length of 1.0" each. The actual length should be sized to allow the elevator to have a lateral
free play (i.e. inboard to outboard) of about 0.05". Assemble each elevator, and again check for
binding, misalignment, or excessive free play.
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As you are doing all of this, you want to maintain perfect alignment of the Q2CSA8 with the rest of the
elevator. We used a digital reference level to ensure that Q2CSA8 was exactly parallel with the spar.
You will need to raise or lower CS14 to achieve the alignment.

o, ...,,j

Once everything is perfect, flox the pivots into place and let cure overnight. Now would be a good time
to once again verify that the inboard end of the elevators will have clearance to the fuselage. Ensure
that alignment remains perfect and that the elevator rotates freely. Carefully lay up the BID cloth that
permanently holds CS19, CS15, and CS14 in place. These parts must be solidly mounted so that they
cannot break off while in service. Use the "Aileron Installation" section of the MAIN WING chapter as a
guide to the laminations. After you verify that the pivots didn’t move overnight and are still perfect,
permanently attach the pivots to the spar with two ply of BID on each face.

ELEVATOR SLOT CORES:

To start out with, the elevator slot foam cores that you hot-wired way back
when were purposely made longer than necessary. Place the trailing edges of the slot
core templates at the edge of the foam blocks and hotwire only the elevator slot areas. Next, glass the
inside flat area with 2 BID. NOTE: Put down some peel ply in the area shown before glassing. Let
cure. Do not glass the side where the spar goes.

http://www.quickheads.com/index.php?option=com_content&view=arti...
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Once the inner slot has cured, complete the slot core hot wiring. Dry fit your slot cores into the space
between your elevator pivots. It will be necessary to trim the outboard of the outboard slot core to fit.

Now, you are going to repeatedly install and remove the elevator to as you trim the TE of the slot core.
Work slowly as you trim. Keep trimming until you have about 1/16” clearance between the inner slot
and the elevator.

The important point to remember is that the top and bottom of the
elevator slot foam cores should flow smoothly into the top and bottom
surfaces of the canard, respectively. If the elevator slot foam cores want
to stick up a little bit, this is OK since that can be sanded later. Any
dip, however, will have to be filled with micro.

Now it's time to permanently attach the slot cores. You will paint the spar with pure epoxy and use a
thick layer of micro on the slot core. We found it helpful to stuff shop towels or other soft material in
elevator slot to enable the nose of the elevator to push the slot core down during the cure cycle. This
will help eliminate any voids. Insert stirring sticks along the length, on top and bottom, to help maintain
alignment and the 1/16” clearance.

MIDSPAN ELEVATOR PIVOT ASSEMBLY

..... Read this section carefully before doing anything, and take the time to visualize what the words are
saying. Otherwise, you may find it difficult to install or remove your elevators!

..... These instructions will cover the left mid-span elevator pivot assembly, but the right mid-span
elevator pivot assembly is a mirror image.

..... Find a QCSM3 stud and a QCSM2 pivot. Screw the QCSM3 stud into the QCSM2 pivot, retaining it
with AN363-1032 locknut, making sure that the assembly is tight. Next, round the end of the QCSM3
stud slightly, as shown, to facilitate installation and removal of the elevator later.

..... Measure 30" outboard on the elevator from the inboard end and place a mark. Using a router bit,
route out a slot 1/8" wide for about plus or minus 17 degree of elevator travel. (See sketch — note,
sketch is for the old GU canard, but the idea is the same.

http://www.quickheads.com/index.php?option=com_content&view=arti...
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Caution: Only open the elevator the bare minimum required. There has been a documented fatality
where the builder took too much out of the elevator torque tube resulting in an in-flight failure.
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..... Next, insert the QCSM2 pivot assembly, complete with QCSMS stud, into CS16, the elevator torque
tube, with the stud pointing outboard. (See sketch) QCSM2 pivot assembly through the CS16 elevator
torque tube with a small diameter stick until it just reaches flush with the slot that you routed out. Rivet
the QCSM2 pivot assembly to CS16 using 3 MSP43 cherry rivets spaced radially at least 0.4" apart.
Again, it will be necessary to "tunnel" through the elevator skin and the elevator foam core to reach the
tube. Again, you will fill the holes with dry micro.

..... The routed slot must be expanded so that the CS17 hinge can slide off of the QCSM3 stud and out
of the CS16 elevator torque tube while remaining perpendicular to CS16. This is to allow assembly and
disassembly of the elevator. Probably, you will have to open the routed slot up to about 0.6" wide. Keep
this opening to the minimum! At the same time, verify that the CS17 hinge can rotate at least 17
degrees up and down to allow proper elevator movement. If not, make the routed slot bigger, as
necessary. It is important, however, not to remove any more "meat" from the CS16 elevator torque tube
than necessary, so work carefully. .

..... Now we come to the 2 CS18 inserts. Make sure they have been made from the High Density foam,
not the bulkhead type foam. These inserts are positioned against the canard spar on either side of the
CS17 hinge, and provide a local beef-up to take the hinge loads. To determine exactly which BL the
CS18 inserts must go at, you will need to trial fit the elevator in position in the elevator slot foam core,
making sure that the inboard end of the elevator coincides with the inboard end of the elevator slot
foam core that you have previously trimmed to fit the fuselage.

..... With the CS17 hinge mounted on the elevator up against the end of the QCSM2 pivot, and with the
elevator in position in the elevator slot foam core, you can mark on the elevator slot foam core where
the 2 CS18 inserts must go. Next, route out the foam in the elevator slot foam core in preparation for
later bonding of the CS18 inserts in place. Any excess foam removed can be filled in later with flox
during assembly.

http://www.quickheads.com/index.php?option=com_content&view=arti...
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..... Now, let's carefully review how the elevator is removed from the mid-span elevator pivot. The
elevator is moved inboard, resting on the QCSM3 stud, at least 1" until it falls off the QCSM3 stud.
During this movement, the CS17 hinge remains where it was, since it was permanently attached to the
canard (between a sandwich of CS518 inserts) during assembly.

Once the laminations indicated in step 6 have cured, you will want to install the CS17's permanently.
Install the elevators on the inboard and outboard pivots; remember to leave at least a gap of 0.5"
inboard for the elevator spacers. (If you haven't lost any inches anywhere up to this point. those
spacers will be 1.0" in length). Install CS17 on QCSM3 against the face of QCSM2. Make CS17 the
meat of a sandwich with a pair of CS18's as the bread, and trial fit the sandwich against the canard
shear web dry through the slot made previously. When satisfied with the fit, and sure that the elevator
clearance is a minimum of 1/16" top and bottom, permanently mount CS17 and the CS18's with wet
flox. It is very important to really pack the flox into the holes so that you get very good squeeze out,
and not trapped air. If the flox doesn't ooze out when CS17 and CS18's are pushed into place, then
you haven't got enough flox pushed into the holes. Use tape and stirring sticks to maintain the 1/16"
elevator clearance top and bottom while the setup is allowed to cure for at least 24 hours. Obviously,
be careful that the excess flox does not interfere with the elevator movement, or bond the elevator to
the shear web. If you previously removed the top and bottom canard skin where the slot was ground
out, be sure to laminate 2 BID top and bottom once the laminations have cured. . The above
procedures are used with both elevators.

It is recommended that you wait until the canard is installed on the airframe before you drill the holes
that connects the elevator to Q2CSA8. When the time is right, find your elevator rigging template &
reassemble everything, and set the elevators at 0 degrees. Also, verify that each elevator is pushed
outboard against CS19. Verify that both Q2CSA8 overlaps into the elevator reducers a minimum of
1.8”. Now drill in very carefully the two bolts that fasten Q2CSA8 and CS16 elevator reducer together.
BE CAREFUL! Don't let the holes elongate; use a small drill and work up in size. Also, be absolutely
sure that each elevator is at the same angle (i.e. no asymmetry) and that full elevator deflection is
available without any interference anywhere in the system.

The elevator slot foam cores are unique in that both the brake line conduit
and the pitot tube must run through the lower, forward edge as shown on the

sketch.

The pitot tube runs out the right canard, exits at about BL40. Be sure you
use enough tubing, at each end, to reach their ultimate connection.

In the right canard, the brake line conduit enters the inboard end of the
elevator slot foam core within 1/2" of the top edge, and continues all the
way outboard to the end of the outboard elevator slot foam core on the right
side of the aircraft. Let the Nylaflow tubing extend at least 24” beyond the
end of the slot foam core. On the left canard, do the same routing. You
should use a router bit or your Dremel to route out the foam. Any extra
"room" in the foam is filled with dry micro or two-part foam. Both the brake
line conduit and pitot tube are installed with 5-MIN dabs to hold them in
place, and then surrounded with dry micro, as shown. You also may want to
try making wire staples out of 0.042” safety wire. Keep both lines as
straight as practical.
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This photo shows a second tube, which is for the Angle of Attach indicator.
This feature is only available with certain EFIS avionics.

Next, sand down the slot core "tails"™ so that you can achieve a minimumof
0.4" of glass-to-glass bond with the inside lamination., while at the same
time fairing everything nicely into the canard contour forward of the spar.
At the glass-to-glass bond area, you must sand away all micro and epoxy and
get down to the glass. Spend some time looking at the surfaces getting the
best alignment that you can. When everything is ready, laminate 1 ply BID at

http://www.quickheads.com/index.php?option=com_content&view=arti...
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45 degrees to the canard shear web on the elevator slot foam cores, being
sure to achieve at least 0.4" of glass-to glass bond, and lapping up onto
the canard at 1 east 1". Note that the sketch calls out dry-micro fill if
required at the top and bottom of the spar joint.

GU canard shown below for reference.
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POST-CURING THE CANARD STRUCTURE

..... In order to minimize creep in the canard, the canard should be post-cured prior to installing it on the

aircraft.

..... Creep is the tendency for the epoxy to deform due to heat and load. In the case of your aircraft, the
heat could be obtained on a hot day with the aircraft setting in the sun, and the load is always there
when the aircraft is resting on its 'landing gear'. The loading through this means is both bending and
torsional in nature.

..... Creep can be minimized by heating the structure to a higher temperature than it will see while in
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service. If you own a multi-million dollar corporation, you should use a very large oven with accurate
temperature control throughout; if you are like the rest of us, you can obtain equal results by painting
the canard black with primer and setting it in the bright sun to effect the post-cure.

..... If you desire, you may want to finish the canard up to the primer stage before post-curing it. (Note
the surface waviness criteria in the finishing section of the Composite Materials Education chapter).
However, if you desire to do all of the messy finishing work at one time, you can elect to just shoot
some black primer on the canard, and clean it off later. It is important to remember that when you
attach the canard to the fuselage later, wherever the BID tapes that secure the canard to the fuselage
attach to the canard, the canard must be free of any paint, micro, feather fill, etc.; i.e. just the pristine
structure.

..... The reason you will want to use black is that it makes the job easier by absorbing more heat, thus
raising the temperature of the structure quicker. . The technique you will use is quite simple. Expose
the top and bottom surfaces of the canard to the sun, changing the angle of the canard periodically to
heat the entire surface. Check the temperature frequently by placing the palm of your hand on several
locations. If you can hold your hand on the surface for about 5 seconds without screaming out in pain,
the temperature is perfect. Permit the canard to set at that temperature for about 10 minutes. DO NOT
PERMIT THE CANARD TO GET TOO HOT.

..... It is not necessary to post-cure any other structure on your aircraft.

You may also choose to build an oven to post cure your canard. This is relatively done using %" foil
backed foam board available from home building centers, such as Home Depot. It's okay for the
structure to be flimsy, don’t over engineer it. It only has to last about eight hours. We used drywall
screws to attach it to the jig table, and duct tape to hold everything together. You should get at least
three heat sources and plenty of fans to keep the air moving within the oven. Air movement is very
important to avoid hot spots which may damage the foam. We also highly recommend using a
thermostatic control to prevent overheating. You want 145F for eight hours. No hotter, no longer.

Get a thermometer and insert it through the foam in several places over the course of the cure.
Monitor that you dont get any hot spots.

NOTE: There is a full write-up about how one builders created a post cure oven in Q-Talk #161.:

http://www.quickheads.com/index.php?option=com_content&view=article&id=2362&catid=48&
ltemid=101

SPARROW STRAINERS:

These are trim devices required due to the pressure distribution of the LS(1) 0417 Mod Airfoil. Through
testing, we have found the most effective position to be inboard (both sides of course).

Construct as follows:

NOTE: THIS DRAWING IS NOT TO SCALE
WEBSITE USE ONLY

4 RLYHDOD
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Make 4: 1/8" plywood stringers.
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NOTE: THIS DRAWING IS NOT TO SCALE
WEBSITE USE ONLY

/5" BALIA
HAALE 2

Also Make 2: 11.5" balsa wing sections.

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 lighter 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

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
reference 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?)
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Please note: Your LS-1 mod canard mounts at zero incidence as opposed 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 liberal dry micro radius and 2 ply BID, micro transition blocks from
fuselage bottom to canard (4# x 3/8" white urethane) and 2 ply BID inside and outside lapping at least
1" everywhere. (See drawings and photo.)
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Then, with 2# urethane block or, better still, X-40 pour-in-place, fair bottom of fuselage cut-out to
firewall and closeout with 1 ply BID @ 45°. You may also use the previously discarded piece of
fuselage shell that you removed to install the canard. Attach with 2 BID.

Next, install additional 2.5" stiffeners left and right sides of fuselage centered over spars as per
drawing.
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Tri-Q Plans Introduction

The Tri Q conversion was developed for the average pilot who learned in a conventional nose
wheel airplane.

The plans were developed after the installation was proven in actual flight testing by us. We tried
to make the plans as easy to understand as possible but as always, parts of them may be difficult
to comprehend for some people. We suggest that you go over the PLANS, DIAGRAMS, and
PICTURES, a few times before jumping into it. The main thing is to try and understand basically
what you will be doing before you do it so everything will fall into place.

While you are building, constantly refer to the diagrams and pictures to help clarify the words. If
you are still having trouble with some part of the conversion, please call me and I will be glad to
help you in any way I can.



TRI Q CONVERSION OUTLINE

I. CANARD REMOVAL

Carefully cut out canard

Support on jig table

Grind down left over fuselage left on the canard

Remove the wheel pants

Cut notch or notches and remove the anhedral (bottom flat)

Micro and re-glass the cut or cuts

Jig rudder pedals, toe brake assemblies, and master cylinder stand-offs, and bond
in place.

8. Glass all blocks in place (2 BID)

9. Check movement and fit of brakes and pedals

10. Re-install canard (2BID) (if without wing extension option proceed to section I11)

No g k~wDdE

Il. WING AND CANARD EXTENSIONS (OPTIONAL)

Hot wire foam extensions

Sand outer 3" of the wings down to glass

5 miniute epoxy in place

Sand to fit (depends on application circumstances) Tip splice
Glass extensions with appropriate layers

Feather glass lay-ups, fill weave, prime, and paint

Install canard (2BID)

No o k~owde

I11. FUSELAGE MODIFICATION

Draw centerline on floor and line up plane.
Remove the tail cone
Cut out all parts required out of materials supplied
Cut out triangular holes in the seatback bulkhead for front gear attach fittings.
Flox inserts in place
Sand smooth rounded corners
Glass inserts with appropriate lay-ups
Cut 6" rectangular hole behind the front attach fitting
Put plywood inserts in rear foam attach bulkhead
. Micro bulkhead and sand smooth
. Bond bulkhead in place at edge of hole
. Radius hole and remove finish 1. 5" from cut out
. Glass around the 6™ wide hole onto fuselage and up onto front and rear attach
fittings (2 BID)
. Glass inside front attach support (9 BID)
. Glass rear attach bulkhead (5 BID)
. Glass rear attach bulkhead (6, 7, 8, 9, 10, & 11)
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17.
18.
19.

Locate holes for gear attachment and drill out to 3/8"

Install 1/8" aluminum bearing plates

Bond triangular support in place and glass .( 2 BID) after gear has been fitted and
removed

IV. MAIN GEAR FINISH AND MOUNTING

© o N ks wDdRE
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Sand gear till all dull

Apply torsional lay-ups (8 UNI)

Trim gear leg for brake assembly and install axles (preliminary)
Re-align fuselage and jig it in the appropriate position

Jig gear in place and mark attach location then sand it

Make the bushed aluminum tubes

Bond the plywood tabs on the gear

Lay-up your glass tabs and drill holes

Trial fit the gear then remove and install the aluminum tubes

. Now install the triangular supports

. Install axles, wheels and brakes after adjusting camber and toe in

. Route brake lines on rear of gear and glass (1 BID)

. Fit rectangular cut fuselage piece back in place and glass (2 BID) unless using it

for belly board option

. Get fairings and wheel pants ready for installation

Install fairings and wheel pants

V. BELLY BOARD INSTALLATION (OPTIONAL)

N gk wDdE

Fit the rectangular cut fuselage piece back in place

Prepare the board for use

Install hinge and connector on board

Build release mechanism and install

Fit the 1/4" plywood tab, route the cable and nylaflow tubing
Install the board and check for fit

Hook up the cable and adjust

Seal hole with cover piece between board and gear



Tri-Q Weight and Balance

With the Tri Q installation, empty weight CG will shift to the rear. It is therefore important for
builders to establish a new empty, weight and balance, for their aircraft. On the prototype Tri Q,
we re-located the battery from mid tail cone area, to the baggage area (approx 36" forward) to
obtain the correct weight and balance.

It should also be noted that the seat station is incorrectly positioned on the weight and balance
section of the flight manual. We found that the actual CG of the pilot and co-pilot seats were at
least 4" aft of the indicated location. Net result is that the actual CG of a loaded Q2/Q200 is
about one inch aft of calculated CG. This could, and in some cases does, place a loaded Q2/Q200
aft of the CG limit. If possible, you should weigh your Q2/Q200 both empty and with pilot/co-
pilot in position to correctly identify your CG.

The following will aid you in calculation of your CG.

NOTE: The Datum line in a Q2 is 14 inches in front of the firewall.

NOSE WHEEL TYPE AIRCRAFT

DATUM LOCATED FORWARD OF THE
MAIN WHEELS

C.G.= D - (I‘.Z,%,!:)

CG = Distance from datum to center of gravity of the aircraft.
W = The weight of the aircraft at the time of weighing.
D = The horizontal distance measured from the datum to the main wheel wuighing
point.
L = The horizontal distance measured from the main wheel weighing point to the nose
or lail weighing point.
F =The weight at the nose weighing point.



Tri-Q FAA Requirements

If your aircraft has not flown off the restrictions prior to a change to a tri gear, you must
complete all required paper work and flight tests as before.

If your aircraft has completed the flight tests and received the unrestricted experimental
certificate, you will need to notify your local FAA GADO or Engineering and Manufacturing
office.

They may require further flight testing in a restricted area until satisfied all is O.K. We were
allowed to conduct the ground and flight tests without restrictions as our local Officials
determined flight safety was not jeopardized by the tri gear conversion.

Proper airframe log book entry is important and should follow this format:

Aircraft converted to a tri gear (Tri Q) by installing a tri gear conversion Kit as supplied by Tri Q
Development. Modifications to the airframe, including glass layup schedules, reinforcing
bulkheads, gear installation, etc. was accomplished using materials as supplied in the kit and Tri
Q plans. A new "empty weight and balance" has been computed and a sample fore and aft
loading program completed.

Aircraft converted to a tri gear (Tri Q) by installing a tri gear conversion
kit as supplied by Tri Q Development. Modifications to the airframe,
including glass layup schedules, reinforcing bulkheads, gear installation,
etc. was accomplished using materials as supplied in the kit and Tri Q
plans. A new "empty weight and balance™ has been computed and a
sample fore and aft loading program completed.

New Empty Weight
New Empty Wt. CG
Date

Total Time (If Any)
Signature



Tri-Q Warnings

The tri gear conversion was not designed to make good pilots out of bad ones, nor good airplanes
out of bad ones. It was designed to provide the average pilot a reasonable chance to taxi, take off
and land the 02 without the directional problems associated with the tail wheel airplane. It is
assumed you will be current in a nose gear airplane before flying your Tri Q.

A few tips and recommendations will aid you in your ground work, take off and landings in the
Tri Q.

If the airplane has never flown as a tailwheel A/C, determine accurately the weight and balance
and try to make your initial flights at the mid CG location. Set the aileron at about 1/4" trailing
edge up until it is determined that the elevators are at the proper trailing edge position (in line
with the wing tip fairings) when at cruise speed. Reflexing the ailerons will change the position
of the elevators in flight. The more you reflex the ailerons up the more the elevators move up.

Spend some time in the airplane at a mid taxi speed (20 to 30MPH) and get a feel for the ground
handling. You will notice that the brakes seem very sensitive. Don't try to make direction
changes with the brakes until the rudder has been deflected full stop. 95% of all direction control
can be made with rudder alone. It is very important that you keep your feet off the brakes for
take off and landing. A slight brake may be needed if x Winds are high but you should venture
into x winds only after several hours have been flown without serious x winds.

Once you are sure all is in order its time to go fly. Let me take you through a typical take-off and
landing sequence. After the check list has been completed, set the elevator trim so that the
trailing edge of the elevators are approx. 3/4" below the tip fillet. Mixture rich and the cowl flap
open. Line up with runway centerline, and apply full power smoothly. You should take about 4
seconds from idle to full power. At about 70 MPH the nose should be rotated to the climb
attitude and almost immediately you will be flying. Directional control should be maintained
totally with rudder input. Don't try to jab a brake now and then, it just isn't necessary. Establish a
climb speed of 100 MPH for best engine cooling and visibility and reduce engine speed if
necessary to maintain temperatures.

| found it easiest to determine your best approach speeds before you make your 1st landing.
Therefore, climb to 4 or 5 thousand feet and ease the power back to idle. Pull the nose up and
slowly dissipate speed until you run out of elevator or you get a pitch buck. This should happen
at about 65 to 70 MPH depending on your airspeed indicator accuracy and static system location.
Now you know the magic number to avoid on short final. You may also want to get about 30
minutes flight time making turns etc. to get use to the handling. Lets go back into the pattern for
a landing.

Establish about a 120 MPH downwind leg and reduce power to start your descent to final. I will
set up a 100 MPH base and final to keep visibility high. On about a 1/4 mile final, reduce power
to show 85 to 90 over the fence and then power off. Maintain a nose high attitude, but not
necessarily a full aft stick, and let the airplane settle onto the runway. It is best to fly it on rather
than try to make a full stall landing. Remember, if the airplane starts a pitch buck while still three
feet high, the nose will come down hard.

As soon as the main gear touches, the nose will almost always pitch down enough to kill all the



lift on the canard. You can then lower the nose the rest of the way to the runway and let the
airplane rollout. Do not attempt any wild short field landings until you have plenty of time in the
airplane and are very familiar with those sensitive brakes.

An alternative landing would be using a little power all the way to touch down. This reduces the
"pitch down" to a minimum and gives the pilot more time to feel for the runway. Again, don't
make your first landing a full stall. I have landed at 100 MPH indicated with plenty of distance
between the nose wheel and runway. After a few landings are "under your belt" go ahead and try
slower and full stall landing. Stick to the one that feels best after several hours of flying.

If your plane is typical of our prototype, you should have many fun hours flying your Tri Q.

Good luck and may all your landings equal all your take-offs.



Tri-Q Brake Assembly Installation

After the canard has been made flat you can jig your rudder pedals and brake assemblies in
place. This is done according to the plans except for the addition of the brake pedals, master
cylinders, and plywood bottom pivots. When jigging your rudder pedals, keep in mind the extra
room taken up by the brake pedals over by the mag box. The brake pedals simply slide over the
rudder pedals and holes are drilled in the rudder pedals to allow cotter pins to hold the brake
pedals in place. The master cylinders are bolted in place on the brake pedals, then swung down
to the canard so you can mark the spot for the bottom plywood pivots inboard of the master
cylinders. These pivots are 2" in front of (toward firewall) the center line of the rudder pedal
pivots. Sand the area where the pivots will go. Flox the pivots in place and glass 2 BID onto the
canard like the rudder pedal pivots were done. Trim the hole and bolt the master cylinder in
place. Adjust the brake pedals so you can actuate the rudder pedals without applying brakes but
close enough to allow easy application.
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Sand about a 4 inch wide strip on the canard where you will be mating it to the fuselage. Install
the canard as per original instructions.
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Tri-Q Elevator Hook Up Modification
(If Needed)

When you removed the anhedral from your canard, the center elevator pivot was moved down
which then made the hook up of the Q2CSA8 more difficult. We found that with the old system
(single control old canard) the control rod could be bent enough to allow attachment and full
movement. We were not so lucky with the new canard or new dual rod system.

If your main fuel tank has not been installed or if it has but you do not have the center arm rest
installed, you could modify it with a tunnel to allow the two push rods to fit and move freely. If
your tank is in and it would be to difficult to do this modification there is another way of hooking
the system up but it requires a few extra parts and a few more dollars. You may order the parts
yourself through Aircraft Spruce or you can let us know and we will send you them for the cost
of the materials plus shipping and handling.

EXTRA MATERIALS NEEDED

2' 1/2" x .035 Aluminum Tubing
1 1/4" x 1" x 4" Aluminum Bar Stock
2 F347-14 Rod End Bearings
2 AN 490 HT8P Rod End Threaded
2 AN 970-4 Washers

2 AN 970-3 Washers

1 AN 4-10A Bolt

1 AN 365-428A Nut

1 AN 3-25A Bolt

3 AN 365-1032A Nut

2 AN 3-7A Bolts

4 AN 960-10 Washers

NOTE: You may already have some of the hardware such as nuts, bolts,
and washers left over from the Kkit.
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Tri-Q Fuselage Modification

Draw a long line on the floor of your shop or garage with a marker. This line will be your
centerline for lining the airplane up when installing the gear. You will also need two (2) lines
parallel to that one at 3' & 3.5' on each side. Later you will mark FS 14 through 60 as well.

3.5' line

R 3T Yine

center
~Aine

You can take the fuselage apart now and remove your interior where it will interfere with the
modification.

Start on sanding the inside of the fuselage where you sit, up 1" onto the fuel tank, side arm rest,
and center armrest. Sand the seatback bulkhead from the center console over and up the sides to
the vertical seatback bulkhead. You should do this with 40-60 grit sandpaper. Always remember
to sand over all areas that are to be glassed. From the template and drawings provided, cut out
your two triangular shaped holes in the seatback bulkhead for your front attach inserts. The
easiest way | found to do this is to drill a series of holes long enough to allow you to use a
hacksaw blade for most of the cutting.

You will need to clean the hole up with a file or dremel tool to allow your plywood inserts to fit
properly.

When you insert the 1/4" plywood mounting plate, it must be perpendicular to the fuselage
bottom and perpendicular to the centerline of the airplane. (Get it as close as you can.) When
satisfied with the fit, flox in place both the 1/8" and 1/4" pieces.

Once cured, round all corners at least 3/16" to !:i" to allow for the glass to lay into and over the
hole without air bubbles being present.



Dry micro the inside corners to 1/8" radius and begin your fibre glass lay-ups as shown in the

diagrams. Start with a 15" wide 45° bid and fit all of the large pieces in before actually epoxying

them. Cut more as you need it. These are awkard layups and you are bound to waste some

material. Save all large scraps for future use.



NOTE: Typical bulkhead gear attach lay-up schedule: Involves 1st layer(s)
covering the largest area, next layers covering a slightly smaller area

but accumulating, and so on.
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After these lay-ups have cured) you will cut the rectangular hole in the fuselage. Using a small
drill bit, drill two holes (one on each side) through the fuselage laterally 1.75" from the inboard

end of t1he vertical plywood inserts and against the back side of the plywood.

FWwp \  Fofl Thmk
I N
' 6 f’i/ﬂﬂl)p
073 4t 4" e
% L_\__. :
-~..,f I‘ ,l \ SEAT SACK
AULKHER D

,jz'mn 75 #“
LOOKING DOWN FROM TOP

Now, get under the fuselage and, using a bendable straight edge and a fine line marker, connect
the dots (holes). Measure back 6" from that line and draw a line parallel to the first one. Then,



using a square, draw a line back from the holes to make a rectangle. Using the template provided,
draw the curved line on the outsides of the rectangle where the gear will exit the fuselage. Now
drill a few holes along the line so you can insert a saber saw and cut out your hole.
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Now sand a strip from the cut out back 3" to 4" behind it on up to the seatback bulkhead, and
forward to the front attach. Remember, wherever you are glassing, it needs to be sanded. Prepare
the rear bulkheads by sanding them to fit better right along the edge of the hole and
perpendicular to the fuselage. Before installing the plywood inserts, check their positioning so
they match up with the front plywood inserts. Install them with micro. After that has cured round
the top of the bulkhead, mix up some micro, and cover both sides of the bulkhead. This is done
so you don | t have to do the microing after the bulkhead is in place a s this would be more
difficult. After they have cured, sand them smooth. Now, put the bulkhead in place and use the
square to line it up vertically and mark along the bulkhead on the fuselage so you can line it up
again when you install it. Mix up some bondo and apply it to the bottom of the bulkhead and on
the top where it will bond to the seatback bulkhead. Put it in place and hold onto it until it is
cured. Apply the other side in the same fashion.

Now you will prepare the rectangular hole for glassing. Round the edges of the hole so the glass
has a gentle radius to go around.



You will also need to sand the bottom of the fuselage 1.5" around the hole cut out. If this is a
retrofit installation to a plane that has been flying, you will need to remove all of the finish in this
area.

e FR)U
Renr GiAR  ArTAacH %
GBullcleng " {
\(-——-: _ StATAACK  Auckieal
h.. % 3y _{
. 2=
| , b
\ ¢ wenci  HGrraw
sp——— Y A N A $
e
= Y2
/.5 ' e Rovnbiu suees

NOTE: When you are doing the lay-ups on the bulkheads, it is easier to cut
glass as you need it as there is less waste. The pieces are odd shapes
which need to be cut out separately.

It should take about three (3) of the long bid 45° strips 4" wide to do the full radius of the hole. It
is easier to do this step with four (4) pieces of bid so you don't have to work with real long strips.
This is a two (2) bid lay-up and simply overlap the lay-ups in the center of the fuselage about
two (2) inches. Around the four (4) corners you may have to , make cuts to allow them to lay
down. Cut some small patches to fill these areas and overlap 1/4™ or so. The lay-up schedule
diagrams for the two (2) bulkheads show this two (2) bid lay-up. After this has cured, be sure to
sand this lay-up to prepare it for the next lay-up.

From now on, all lay-ups on the inside of the two bulkheads will come down but will not wrap
around onto the bottom of the fuselage.

NOTE: When you proceed with the next lay-ups you may split up the job
by glassing only half of the required layers then sanding and
finishing the rest later. I found this to work well since it is
somewhat tiring.

Your next lay-up will be the inside of your front gear attach bulkhead. This is the seatback
bulkhead. Cut a few strips of bid at 45° about 6" wide. But remember, you can cut them as you
need them. The diagram shows how these lay-ups are applied. Those first three (3) layers must
extend up from the plywood on past the V shape created by the two bulkheads corning together
and onto the rear gear attach bulkhead about 1". These layers also spread onto the fuselage above
the hole where the gear will exit the fuselage and eventually tie into the lay-ups from the other
bulkhead. These lay-ups also extend across toward the center of the bulkhead behind the armrest
and terminate there. There is no need for them to tie across to the other side. Also, the last three
(3); 7, 8, & 9, must extend at least three (3) inches to each side of the plywood inserts.



NOTE: Be sure to study all of the drawings and full size diagrams in order
to put the appropriate number of layers on the bulkheads.

from aft looking forward

}___

seatback bulkhead

B

5 plywood insert

initial 2 BID wrap

’W“V’\C

rear gear attach bulkhead

Before glassing the rear gear attach bulkhead, you must sand some of the past lay-ups on the
inside of the front gear attach where the neW layers will overlap, as well as, sanding the original
2 bid lay-up around the hole. Cut a couple of 10" wide bid at 45°, more will be needed later. You
will stretch the bid through the center of the bulkhead where the width is not needed and widen it
as you go up the sides to the seatback bUlkhead and onto that. It's important to note that the first
five layers extend up onto the seatback bulkhead on both sides of the rear gear attach bulkhead
about 1", but two of those five layers go on up onto the back side of the seatback bulkhead to the
vertical seatback bulkhead. As before, the last three (3) layers must extend beyond the attach

plywood inserts three (3) inches on either side.

from forward looking aft

j—,
s seatback bulkhead

2 BID lay=-up

overlap

s____f,,-;,‘1).“»,'00(1 insert

initial 2 BID wrap
o e




It's easiest to do a right then left, right then left, etc., lay-up schedule for the first five layers/with
overlaps in the center of an inch or so. This schedule can be continued on the rest of the lay-ups

also.

NOTE: Don't be too concerned if you feel the lay-ups are ending up
sloppy on each side of the fuselage between the two bulkheads,
especially up in the corner. These lay-ups are tough to get perfect
and | have allowed for this. Do the best you can with a brush to
wet it out as good as possible.

You have just completed the toughest part of the whole conversion. It's all downhill from here.

Use some sandpaper and remove all the splinters so you do not hurt yourself, otherwise you will
be putting holes in your hands.



Tri-Q Mounting Holes

Using the paper template that you made the plywood insert from, and also referring to the full
size drawings, mark your hole in the front attach area. Since this hole must be perpendicular to
the fitting, you may find that your electric drill is too big to lie down enough to give you that
type of hole. If that is the case, borrow or rent an air drill. These are very narrow and work very
well. Start with an 1/8" hole. If you have access to a 3/8" snake bit (long bit), that would be the
best to use for your final drilling through both holes at once.
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Get those four (4) 1/8" aluminum pieces that you made at the beginning for the additional
bearing and surface load. Fit them into their positions and make sure ,that/with the holes lined
up, they fit up flat against the plywood and glass attach fittings. When satisfied with the fit, get
your AN6-74A bolts, slide the front attach plates on the bolts and insert them into and through
their holes. Slide the rear plates on and line them up. Now drill out the three (3) 3/16" holes in
each of the four (4) plates through the plywood and glass attach fitting. Get eight (8) of the 12
AN3-7A bolts and appropriate washers and, nuts and bolt through the top holes of all four (4)
plates from the inside. The drawings should help here. The bottom four (4) bolts must be put in
after the gear is in place and from the outside in. You will have to be creative in sliding the nuts
in place here but take your time, they will fit. Leave those bolts out for now though.



Tri-Q Landing Gear

In this section you will ultimately join the main gear to the fuselage and to the
wheels/brakes/axles.

TORTIONAL STIFFNESS LAY-UP

Completely sand the S-glass molded gear with 36 to 40 grit sand paper until it is all dull except
for the center (fuselage) area,6" inboard of elbows. Jig the gear leading edge down with tips on
the work table and the center section on a tall chair or similar support. Even the gear on the
supports so it is all fairly flat. Now put small dabs of 5 min. or bondo down where the gear
touches the table and chair. After the glue has cured, you will make a lay-up using UND strips,
9" wide at approx. 40° to the salvage edge. You'll need around 16 strips but this will vary,
depending on how much you splice.
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Paint some epoxy all over the gear legs where the lay-ups will go. Lay-up the first ply so that it
extends 6" inboard of the turn, down to the tip with the fibers running approx. 40°-45° to the
leading and trailing edge across the face of the gear. If you need to, splice pieces together, do not
overlap them. Just butt them together. You are allowed up to 1/4" between butts. The second ply
is layed up similarly but with the major fibers crossing the first ply at the opposite angle. Make
sure your lay-ups are straight, with no wrinkles. Your third and fourth plys of UND are done in
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the same manner. Make sure you have an equal number of plys going each way (crossing).
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After this lay-up has cured, break it loose from the table and chair, turn it over, re-jig it, and bond
it back on in a similar fashion. You will need to trim and taper the previous lay-up so your
following lay-up will flow smoothly around the leading edge.NOW, lay-up the last four (4) plys
exactly like the first four and sand smooth without getting into your earlier lay-up.

In order to facilitate the completion of the next step, it is best to install the axles, wheels, and
tires. First, you will trim the bottom and trailing edges of the gear legs to fit the brake calipers. In
order to locate the axle position you will simply measure up from the bottom of the gear3/8" in
the center of the gear and mark the spot. NOW, position the brake trim template so that the
centering hole fits over the mark that you just put on the gear. Line up the sides and mark the 4-
1/4" holes and the outline of the template. Make a preliminary cut with a saber saw along the line
you just drew. Later you will modify it to get the appropriate clearance.
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Clamp the axle over the original axle position mark and line it up with the four (4) hole marks
you already made. Use two (2) "c" clamps for this. Being careful not to ream the axle, drill
through the axle and on through the S-glass gear with a 1/4" bit. Now bolt the axles on with two



(2) 1/4" bolts diagonally across the axle. Use any 1/4" bolts that will fit since this is being done
just to jig the gear in the fuselage.



Tri-Q Positioning the Gear in the Fuselage

Go back to your fuselage and jig it so that the rear of the fuselage at the split line is 28-1/4" from
the ground and the bottom of the canard at the firewall is 22-1/4" from the ground. You must
also line it up and level it laterally, using the ball level in the plane or by leveling a string
stretched across the main wing tips.
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Check your floor to see how level it is around your airplane. Make adjustments by stretching a
string across the floor and leveling it at the tires. You will mark on the floor the amount of
correction required to keep the gear level. Do the same, fore and aft. The measurements given at
the beginning of this section were taken from a relatively level floor. With the airplane in its
jigged position, drop a plum bob down from the canard at the firewall and mark FS 14 on the
floor on your existing line. Now go back from there to FS 50 and mark 50-60. Using a square, go
out to your outer lines and mark FS 50-60. These marks are basically for lining your gear up so
that both sides are at the same FS number, 56 to 57. It is not critical that you be exactly at a
certain point, but just that you have both sides the same.

Now, slide the gear in place and roll it up to get a preliminary fit. Mark the approximate position
of the mounting tabs on the gear. Pull it back out and sand about a 3" wide stripe around the gear
with #40 or #50 sandpaper.

Now you will have to make your bushed aluminum tubes used in the gear attach assembly.
Measure distance between the two attach points, it should be similar to the drawings at 5-11/16".
This measurement would include the bushed ends in your tube assembly. You can afford to make
it Slightly oversized and file the ends to fit. When you have the tubes sized smaller than your
initial measurement, press fit the bushings into the ends of the tubes. If they seem too shug, you
may have to sand or file them slightly. If they seem to slip in with no effort, you should rough



the outer surface of the bushing and inner surface of the tube, and with some epoxy, glue them
in. Since we cannot control the inner diameter of the tube, it may be slightly off in either
direction. If there is any slop in them contact us and we will send you new tubing.
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Now slide the 1/4" plywood gear jigging blocks over the 5/8" tubing and bushing. Slide the gear
back up in place; check the side to side positioning as well as the fore aft positioning. Both gear
legs (axles) should be close to FS 56.5. Of course, the tires should be evenly lined up on the 3.5'
parallel lines, seven foot spread. The gear legs themselves should be centered between the 3'
lines or 6' spread. In some cases you will find that in order to get your axles to line up at the
same FS#, your gear looks skewed slightly in the hole. The seatback bulkhead, which was used
for the front attach fitting, might have been put in slightly skewed which then makes the hole
skewed. If this is the case, up to 3/16", you should keep your plywood tabs 4 1/4" apart but move
them so they end up centered in the hole that should be approx. 5 3/4" wide after the lay-ups.

NOTE: If you have more skew than 3/16" let me know. This just moves the
tabs in and out on the gear to allow for the glass lay-ups and
clearance for the 3/16" nuts that fit between the tabs and the attach
points. Don't be too concerned about getting everything exactly right
since this can't be done or if it could it would take you 3 days. The
camber and toe-in will be adjusted later which will take care of any
differences you might have in axle location. What | am saying is get
it as close as you can get it and as close as your plane will allow you
to get.

Once you have the gear where you want it, secure it so it won't move and secure the fuselage so
it doesn't move either. Now slide the 5/8" bushed tubing assembly in place and slide the AN6
74A bolt through. You should have one plywood block in front of the gear and the other behind
it. These plywood blocks will need to fit up against the edge on top of the gear. You will be
removing and assembling this part quite a bit until the fit is right. There will probably be a slight
angle to the plywood blocks. This is normal. Remember, outside to outside of the blocks should
be 4 1/4".
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When satisfied with the fit, bondo the blocks onto the gear. After it has cured, gently remove the
bolts, remove the gear, and remove the 5/8" tubing. Take the gear to your work bench and jig the
gear upside down with the tabs hanging down toward the floor. Smooth the transition from the
tab onto the gear with a sanding block, file, etc. Apply gray tape or packaging tape to the

outsides of the tabs for a good release.



ADDENDUM TO JIGGING GEAR IN
FUSELAGE

Since all Q2's are slightly different, jigging the gear in the fuselage can be difficult. It is also the
most difficult to explain.

After you have your plane jigged in the appropriate position, drop a plum bob down from the
leading edge of the rear attach bulkhead down to the ground and mark it. Now, draw a line
perpendicular to the center line 16-7/8" in front of the mark you just made. When you slide your
gear up in place and center the gear in the fuselage, the axles should line up with that line. The
axles were mounted in the lowest position possible for the preliminary fit so that if you had to,
you could move them up: 1/2" or less. If the landing gear won't go up or back far enough to get
the axles to line up, you need to make some adjustments. Measure the distance from the axle to
the ground. Now let air out of both tires until the gear will fit up in place. The 1/4" plywood tabs
can also be trimmed up to 1/4" to allow the gear to get closer to the bushings. Remember to
allow room for the 17 layers of uni. Once you have the gear jigged into position, measure the
distance from your axles to the floor again. The difference will give you the change in axle
position.

DO NOT move these axles, especially if you have the LS canard, until you have checked the
nose gear positioning. You may find that the nose is higher, therefore allowing you to leave the
axles at the original positiOn. | realize this is not easily understood so if you have a question, just
call me.
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Tri-Q Gear Attach Fitting Lay-Up

Cut 68 pieces of UND 2-1/4" x 11". Cut 68 pieces of bid 2-1/4" x 3-1/4". Cut 68 pieces of bid 2-
1/4" x 2-1/4". Wet out 17 plies of UND 2-1/4" x 11" on a piece of paper or plastic, not wax
paper. Usually you can wet out two to three layers at a time. Squeegee out excess epoxy but
make sure not to make it dry.
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Paint a coat of epoxy over the attach section of the gear for and aft over the plywood blocks. Peel
the 17 plies of UND off the paper and lay it across the gear and down the taped face of the
plywood blocks. This should more than cover the surfaces. Now lay-up 17 plys of bid 2-1/4" x 3-
1/4" on a piece of paper, squeegee excess epoxy, peel off the paper, and apply on top of the
UND, and lapped up over the leading edge of the tab. Now lay-up another 17 plys of bid 2-1/4"
x 3-1/4" and apply to the trailing edge of the gear on the tab. Your outside lay-up is now done.

Wrap saran wrap over your lay-up and smooth it out. This should be enough to hold everything
in place for cure. If it starts to creep more than a little, you should get a small piece of 1/4"
plywood and a small "¢ clamp and clamp with just enough pressure to hold everything in place.
Large "C" clamps will not work because they are too heavy.
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After this lay-up has fully cured you should trim or saw the glass tabs down to the plywood
blocks. Now, using a 3/8" bit in a drill, drill a hole as close to the center of the 5/8" hole in the
jigging block as possible. Now chuck the 1/4" dia. x 10" long steel rod into your drill, insert it



from the rear through your 3/8" hole, then screw the 5/8" dia. spot fac-e tool onto the end of the
1/4" rod. Locate the spot face in the 5/8" hole in the plywood jigging block on the forward tab.
Drill through slowly so you don't build up a lot of heat and melt it. Drill through all 34 layers of
glass. Now, take the tool apart and repeat the procedure on the other tab.
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Now chisel the plywood blocks out as well as the bondo that might be left on the gear. Sand the
tabs on the insides, and any area where you are going to glass that might need smoothed out. Mix
up some flox (small amount) and, using your finger, put some in the corner between the glass tab
and the gear. Make a nice radius with your finger so the glass will flow nicely.

Assuming you now have the gear jigged upright, coat the inside faces of the tabs and the gear
between them with epoxy. Using the same method as before, lay-up 17 UND 2-1/4" x 10" and
apply from tab to tab. Stipple the UND down in the corners against the flox. Next, same as
before, wet out 17 layers of bid 2-1/4" x 2-1/4" and lay them on the glass tabs down onto the
gear on top of the UND. This is done for both front and rear tabs. These layups should stay just
fine.

Now, using the 10" extension and the spot face tool, drill out the holes from both sides, then all
the way through from one side to another.

Drill eight (8) to ten (10) 1/8" holes in those aluminum tubes on the top half of them where they
will see glass.
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Sand the tube so it is dull and rough. Now, insert the tube assemblies with their bushings in place
and slide the gear back in place up in the fuselage. Put the AN6-74A bolts through to lock it in
place. Now, check to make sure everything lines up and the gear pretty much splits the hole
down the center. Scribe some marks on the aluminum tubes on each side of the glass tabs. These
will be used to line the tubes up for floxing and glassing. If you are installing the belly board,
you might want to work on that for a while to get the board fitted. After you are finished with
that, remove the gear and jig it upright so you can permanently attach those aluminum tubes.
Remove the tubes, sand the insides of all tabs as well as a two (2) inch stripe between them, and
reinsert them using wet flox where the tubes go through the tabs. Get some scrap urethane foam
and fill the area under the tube to the gear. There shouldn't be much room under there. You may
also use pour in place foam then sand to a smooth transition. Cut four (4) BID big enough to fit
over the tubes, up onto the tabs, and onto where you sanded earlier. Use two (2) BID for each
side, micro the foam, and glass. After this lay-up cures, trim and sand the transition smooth.
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Tri-Q Triangle Stiffener Installation

Get those triangle shaped 1/4" foam stiffeners that you cutout earlier. These fit in between the
rear gear attach bulkhead and the seat back bulkhead, right above the attach fittings. Trim them
so they fit down flush with the tops of the bulkheads. Now put them on a flat surface, micro the
bottom (underside) of the stiffener and lay-up two (2) BID at a 45° to the base of the triangle. Let
that lay-up cure.

Now sand the insides of the two bulkheads about 1 inch down from where the triangle stiffeners
fit. Re-fit the stiffeners in place and bend them so they tend to stay bent. This will make them
easier to install. Sand the outer 1" of the stiffeners on the side that has been glassed. Now, bondo
the 2 long edges of the stiffeners, put them in place, and hold them there until the bondo cures.
Clean up any excess bondo on the inside of the stiffeners and bulkheads. Micro the slots created
by the intersection of the stiffener and bulkheads on each side (underneath) and apply 1 BID
overlapping onto the bulkheads and stiffener approx. 1". At the base of the triangle stiffener,
taper the foam down to the glass and leave at least 1/4" of glass exposed for a glass to glass close
out. Round the top surface sides slightly so the glass will flow across the bulkheads easily..
Micro the stiffener top surface and lay-up 2 BID overlapping onto the outsides of the bulkheads
about 1".
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If you are putting the belly board option on, you will need to do that at this time.



Tri-Q Axle/Wheel /Brake Assembly

It is important to install the aluminum axles with the proper toe in and camber to insure adequate
ground handling.

Re-install axles using the 1/8" aluminum plates on both sides of the landing gear legs. With
fuselage level and on center line, place washers (various thicknesses) between outer aluminum
plate and gear to achieve an 8° camber and a 1/2° toe in. The 8° camber can be determined by
using a protractor, placed on the top surface of the axle, with a straight edge and level.
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Any other means is also acceptable.

Toe in can be achieved using two 2' carpenter squares. By placing the short end of the square on
each axle, the distance between the widest portion and narrowest .portion can be measured. This
distance should be .25 in. (1/4™) max. to .125 (1/8") min. from the center line of the airplane.
From one gear to the other would measure .50 (1/2") max. to .250 (1/4™) min.
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A single carpenter's square can be used if measurements are made only to the centerline of
fuselage.

Once the proper amount of washers are determined for each bolt, it's time to flox the whole mess
in place. Rough sand the aluminum plates for good bond. Some sanding of the gear leg can be
done in lieu of washers, if preferred.

Loosen all bolts enough to force a medium wet flox mixture between both aluminum plates and
the gear leg. A good squeeze out is needed to ensure a solid flat mounting surface. The washers
will be floxed between the outboard plate and gear leg. Coat the bolts with vaseline to prevent
permanent installation.

Re-check camber and toe in and let set overnight to cure.
The brakes are made up of three essential components; brake mounting plate, brake disc, and

wheel halves. The brake disc is attached to the inner wheel half with three allen head bolts. The
next step will be to mount the brake mounting plate to the axle.
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Remove axles from gear and center the brake mounting pad on the gear leg over the previously,
drilled axle mounting holes. Make sure you mark each mounting pad right and left as hole
location may be slightly different. "c" clamp in position and using gear legs as a hole locator,
drill the four holes through the mounting pad. The brake pucks (attached to the mounting pad)
should be positioned at the lower rear of the gear leg.

Remove and re-install. using axle, mounting plate, spacers, etc. as shown on previous exploded
view. Check to ensure clearance between brake puck and gear leg. File or grind gear leg until
puck moves freely.

The wheel is assembled by first removing the brake disc and sliding it into the brake pucks. Then
a spacer, followed by the wheel. then another spacer, and finally. the wheel nut. Proper spacers
are important to ensure brake mounting pad and brake disc are in alignment.

Brake lines can now be routed and connected to the brakes using the provided #268P Nylaflow
connectors. Five min. the nylaflow to the gear trailing edge in a few spots, dry micro the gap,
then cover with 1 (one) bid overlapping onto the gear leg at least 1/2".
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Install the brake bleeder valves on the bottom of the brake assemblies and bleed by pumping

aircraft type brake fluid from the bleeder valve up to the master cylinder until full. The slotted
screw under the rubber boot on the master cylinder will have to be loosened until fluid appears at
screw. When full, tighten bleeder valve shut off) then slotted screw and check for firm brake.



Tri-Q Wheel Pant Construction

Now you have your main and nose landing gears on with their wheels, tires, and brakes (mains).
You are ready to construct the wheel pants.

The main wheel pants come to you pre-molded in two halves. Basically, you must trim them to
the lines, and put them around the tire at least over the tire. If you put a block on top of the tire, it
will help you line everything up. Trim the neck that goes around the gear so that everything fits
pretty good. When you are satisfied that both sides fit, take them to your work bench and five
minute epoxy them together in spots as they would be on the airplane. Rough up the inside of the
pant 1" each side of the seam. Now tape the seam closed on the outside of the pant with grey
tape. Dry micro the slot on the inside and glass it with 2 BID strips 2" to 2 1/2" wide at a 45°.
After this has cured you may remove the gray tape. You will now cut the wheel pant to allow it
to install on the gear leg. Make a cut similar to the drawing. This cut is not critical it just must be
big enough to slide over the gear leg and tire.
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After this has been cut out, fit the pant back on the gear and check to make sure everything still
fits right. Take your pant back over to the bench. Sand the wheel pant on the inside, just inside of
the cut out you just made about. 1". Now take that piece you just cut out and tape the inside
around the perimeter a couple of inches. Use a razor blade to trim the tape even with the edge.
Fit the piece back in the pant and tape it on over the outside of the pant. Using 3 BID strips 2"



wide at a 45°, glass the split on the pant from the inside. This lip you are making is what you will
eventually put anchor nuts on. At the tpp around the neck, only use two layers, as this build up
will effect it's attach to the gear leg. When cured remove the outer tape and pu~1 the cover off.
Remove the tape from the inside of the cover. Trim the lip that has been left to about 5/8" from
the cut. Taper the lip to nothing in the last inch or so from the neck of it.
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Now fit the piece back on and mark the 5 holes on the front part of the cover and the 4 holes on
the back part. Try to center the holes in the lip. Drill the holes out to 1/8". Install the 9 K-1000-8
8-32 Anchor nuts with the MK 319 BS flat head pop rivets. Using a counter sink tool or large
drill bit, counter sink the 9 holes so the MS 24694-S4 screws fit flush with the cover. This wheel
pant is now ready to be installed.
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The nose pant also comes in two pre-molded halves but with the lip already as part of the pants.
Trim the pant half with the lip so you have approx. 1/2"-5/8" of the lip remaining and trim the
other one so that you leave approx. 1/4"-5/16" of glass past the centerline mark that you see on
that pant. At the nose and tail ends, narrow the lip portion of the pant to about 3/4". This allows
the ends to fit together better. Now, snap the pants together and mark where you need to trim to
allow the right and left side to fit together the way it’s supposed to.



After you are satisfied with the fit, drill your holes in the pant in the approx. position shown in
the diagram and install the K1000-06 6-32 anchor nuts with the MK 319 BS flat head pop rivets
on the lip portion of the pant. Again you will counter sink the holes so that the MS 24693-528
screws fit flush with the surface of the pant. The nose wheel pant is now ready to install.
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Tri-Q Fairing Construction

There are basically 4 fairings, 3 of which are pre-molded. One of these you will fabricate
yourself. First we will work on the two fuselage to gear fairings.

Trim the fairings to the lines. You will be making a lip just as you did before on the main wheel
pants. Rough up the inside surface just above the split. Gray tape the inside surface on the
bottom side of the split. Knife trim the edge, put it together, and gray tape the outside of the split.
Now, using 3 BID strips, 2" to 21/2" wide, glass the inside across the split only about 3 1/2" in
the middle so you don't have any glass going to the ends. This is done because of the interference
caused at the fuselage and gear when the whole thing is glassed.
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After cured, remove the tape and break it loose. Don't get carried away or you will break your
fairing. Remove the inside tape and trim the lip to 5/8" as before. Let the fairings come back
together and mark the two holes 2-1/4" apart in the center of the split. Drill the 1/8" holes and
install the K1000-8 8-32 anchor nuts with the MK 319 BS flat head pop rivets. Again
countersink the holes to allow the MS 24694-S4 Screws to fit flush with the surface of the
fairings. These fairings are now ready to install.

TYPL (AL

KI000=3 AMCRoR ~uT
1_/

//’\_—- FATRING

_ﬁ\‘LArr‘ 3 Gro

- ~ MK 219 BL Rruir

MmS 24965Y -3 seRew

L

The nose gear fairing comes in two pre-molded sides with an indentation in the leading edge for
glassing the sides together. Trim the fairings to the trim lines and fit them together to check for
fit. Sand the indented portion then tape the trailing edge together. Five minute epoxy the leading
edge of the fairing just enough to hold it in place. Glass the two together with 2 BID. After



cured, you will remove the tape and finish the transition of the BID lay-up. This fairing will then
stretch and slide over the gear leg when installed.
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The last fairing extends from the firewall back to the rear attach fitting of the nose gear. The
reason this fairing is not supplied is because of the differing bottom contours of the airplanes.

Put the nose gear fairing in place with tape to hold it where you want it. Using strips of foam
(blue or orange), cut a groove down the center just deep and wide enough to fit over the gear. It's
easier to do this in small pieces. When all the pieces are fit, gray tape the gear and 5 minute
epoxy, in place, the foam chunks. After cured, sand and shape the foam chunks to a pleasing
shape. Then gray ‘'tape over the foam and onto the bottom of the canard or cover piece under it.
Try not to overlap the tape. Wax the tape with anything. Glass over the tape with 2 BID @ 45°
onto the canard about 1" on each side. When cured, pull it off, trim it, and finish the surface.
Remove all of the foam and tape. This cover is now ready to install.

NOTE: Itis best to paint all wheel pants and fairings off the airplane after
they have been installed and checked for fit.
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Tri-Q Wheel Covers / Fairings Installation

Wheel covers and gear to fuselage fairings should be installed prior to finishing of main gear.
This is to minimize scratching and to provide a "dam" for some bondo work.

The main gear fairing is installed by sliding the fairing tightly into place and drilling two attach
holes through the fairing and into the fuselage on the bottom of the aircraft. These holes should
be small enough for the AN 631 phillips flat head screws. Enlarge the fairing holes enough for
clearance and use the A3135-017-24A countersunk washers.

The wheel fairings are attached in a 3 point fashion. Fabricate two strips of the 1" wide 4130 flat
steel as illustrated. Zinc chromate when finished.
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position and attach to the lower two axle bolts. Final shaping will be necessary to insure proper
fit. This is best done with the fairings assembled and positioned over the tires. Allow at least
3/4"clearence between tires and covers by setting a spacer block on top of the tire during fitting.
Make sure covers are aligned fore and aft with the wheels and with the proper camber.

When the brackets are properly aligned, position a pen light behind the anchor nuts and mark and
drill the holes. Lock in place using the MS24694-549 10-32 countersunk machine screws and the
A3235-02B-935 countersunk washers.

The outboard attach is made by inserting the 5/8" x 3" aluminum plug into the axle with the
threaded portion the outside. Apply a small amount of bondo to the plug where it enters the axle
and slide the plug out until it is firmly against the wheel cover. Using a pen light, carefully mark
the position of the 1/4" hole. Remove the wheel covers being careful not to break the bondo
holding the 5/8" rod to the axle.

Scribe a mark on the 5/8" rod through the hole used for the cotter key in the axle nut. Once this is
done the 5/8" rod can be removed and the cotter key hole drilled through the 5/8" rod. You can
also drill the 1/4™ hole in the wheel cover and attach a 3/8"washer to the inside of the cover
directly over the 1/4" hole. A one bid patch will hold the washer in place. After cure, countersink
the hole for the 1/4 x 20 x 3/4" FU machine screw and A3475-020-24Acountersink washer.

The wheel covers can now be installed and a bondo transition between the covers and gear legs
can be made.
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The gear legs are now ready for final finish work.
The nose gear fairings consist of the two wheel half covers and the strut fairing.

Fabricate the attach brackets from the one inch 4130 steel as illustrated.
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Tri-Q Tail Modification

At some point in the conversion process it will be necessary to modify the tail assembly. If your
airplane has been completed as a tail dragger, you will need to cut off the tail spring in line with
the trailing edge of the rudder. Some grinding and bondo work may be needed for cosmetic clean

up.

Pull the old rudder cables forward enough no allow a fuselage clean-up where the cables exited
the sides. Align and drill with a 1/4" snake drill bit (12" long) new rudder cable holes in line with
the rudder bellcrank horn. Insert and flox in place a piece of 3/16" nylaflow tubing long enough

to clear the rear most bulkhead.

Re-route the rudder cables through the nylaflow and check for proper alignment. Do not connect
cables until everything else is completed. You then can adjust rudder peddle position by
shortening or lengthening the cables. Once this is finished, attach the cables using the AN-115-
21 cable shackles, AN-100-4 cable thimbles, the 18-2-G nicropress sleeves. Check for full rudder

travel.
AW 3-5A Boe T F !
AN 3e4-1033A w9T .

AN Joo-4 TAMBLE AN 960 -ip whikegs  , r—
<s Y g | !
/8- 2- (, WICOFRE Rowoew / |

/ ’ Bereceans / { !
\_;_' !

NPT v T Ll A

'\E./ L0 / '

17 . p l‘

|

AN NS-21 SkackE g



Tri-Q Nose Gear Installation

The nose gear assembly consists of the fork unit, main steel spring unit and the rear attach slip
unit. Due to builder variations and differences between the GU and LS canard, we use the rear
attach slip piece to allow for these variations.

Prepare the aircraft for nose gear installation by removing any foam that might be present in an
area 1" wide and centered on the bottom of the canard. This will allow the gear to nest directly
against the canard bottom. A larger foam removal area must be made directly below the shear
web (on the GU canard) or below the spar on the LS canard. This will allow the rear attach slip
unit to bolt directly in front of the shear web on the GU or directly to the spar on the LS canard.
On the GU canard, this cut out area should be enlarged to 3"x3" and, after sanding, a three bid
lay-up applied. The LS canard does not require any additional preparation as there are already
numerous glass lay-ups in this area.

Now trial fit the gear into position with the slip unit in place. With the nose tire installed and the
fuselage position at22-1/4" firewall to floor and 28-1/4" split line to floor, the tire should just
touch the floor. An aluminum spacer can be fabricated and placed between the rear attach slip
unit and the wing if more tire clearance is needed or the front firewall bracket can be dropped a
maximum of 1/4" if less clearance is needed. If you drop the front, an aluminum spacer block
must be fabricated and placed between the gear and the wing so landing loads are spread to the
wing and not on the four firewall attach bolts only. If the tire is within 1/4" either way, no further
adjustments are necessary.

With the gear still in position mark the two rear attach hole positions. This should be within 1/4"
and in front of the shear web on the GU canard and centered on the spar of the LS canard. Drill
through the wing using an 8" or longer 1/4" drill. Keep the drill bit as vertical as possible so the
exit holes on the top side will look semi professional. Now fabricate a 1/8" aluminum "washer"
about 1-1/2"x3" and place over the top through holes, mark and drill the 1/4™ holes.

Bolt the rear slip unit into place and position the nose gear into its approximate position. Level
the fork using a good carpenter's level and place enough weight on the nose tire to firmly implant
the gear against the firewall and bottom of the wing. Drill the 1/4" firewall attach holes one at a
time and insert a 1/4" bolt to hold while drilling the remaining holes. Tighten two of the bolts
and re-check everything.

Now mark the position of the rear attach slip unit on the steel gear. This is to establish a common
reference for drilling the 1/4"holes through the slip unit. It isn't easy to achieve a good alignment
so take your time and make sure everything is in good position before drilling the 1/4" holes.

Bolt the slip unit into place and then bolt the entire nose gear into position. Check for alignment
and make sure there is no interference between firewall bolts and any other parts of the engine.
Adjust the fork fricti9n lock so there is about a 6 Ib. force needed to move the tire when a
horizontal force is applied to the tire at the rearmost point. The friction will need to be checked
for the first ten hours or so to insure proper dampening.

You can now proceed with the fairing installation as previously outlined.



NOTE:

We have not had the opportunity to install the gear in theQ200.
Therefore, a careful check of the clearance between the gear and
oil sump is needed. In the event the drain should interfere, the
entire nose gear can be offset enough to clear this drain. If a
problem exists, call for assistance.
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Tri-Q Construction Photos
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