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Description and Introduction

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

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

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

Yaw control is provided by a ruddexr
mounted on the vertical fin, and is actuated

. by conventional rudder pedals.

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

The tallwheel is actuated directly froam
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 1like other taidraggers,
this positive steering is available until the

" aircraft is airborne, making for very safe

takeoff and landing characteristics.

Even though the Quickie has very low
horsepower, it can outperform many general
aviation aircraft while retaining unequalled
fuel economy. The maximum speed is actually
faster than a Cessna 150, and the fuel economy
exceeds 100 miles per gallon.

The composite structure of your Quickie
provides some important advantages over
conventional metal, wood, or fabric construc-
tion. It has been tested to loads far in
excess of those required for FAA certifica-
tion. TFatigue margins are higher. Contour is
maintained underload, the structure does
not "oil can," buckle, or distort. ' It pro-
vides excellent insulation and damps noise.

It hag no hidden joints, no water traps, and

is far less susceptible to corrosion. It

ip easier to inspect, more redundant and easi-
er to repair. It is not susceptible to thermal
stress due to temperature changes. Properly
protected from UV, it has an unlimited 1ife.

The engine that powers the Quickie is
a reliable four-stroke, direct drive, two-
cylinder opposed, engine developed by Quickie
Alrcraft Corporation specifically for The
Quickie. The basic engine on which the
Quickie powerplant is based, is an industrial
engine made by the Onan company, which has
been building engines of this configuration
for over 20 years.
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These Quickie plans have been speci-
fically designed to educate you in the construc-
tion materials, their use, and to guide you
through each step of assembly in the most
efficlent manner possidle. It is our intent
to drastically reduce the non-completion rate*
common to homebuilt alrcraft. With that in
mind, we have:

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

Lald out the plans in a detailed,
step-by-step format to answer the
question of "what do I do next?".
Provided all appropriate information

to each step adjacent to the words.

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

Provided full-size templates where re-
quired, to avoid the work and confusion
assoclated with scaling up drawings.
Provided a complete kit from one
source to eliminate time spent looking
for materials.

Identified the difffeult to build
items, and - /Ach oy Shem (pre-
fabricated and ready +to install)

N

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

Over 80% of homebuilt airplane construc-
tion projects started, are never finished
and flown.

*% Because plans updates occasionally are of

a mandatory nature, a subscription to
"The Quickie Newsletter' is mandatory for
those bullding a Quickie.

Building Sequence .

The hature of the type of Quickie structure

requires that a part be left alone to

cure for a longer period of +time than that

required to build i+%. Thus, you will find

that when following the step-by-step order,

you will often find yourself out of work,
In most cases you can

waiting for a cure.

skip to another chapter and build another
part while waiting. With a little planning
and familiarity with the entire manual,

you should be able to use all your .time

productively.

By
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Questions ?

Please follow the following procedure if
you do not understand something and need
-an answer. First of all, do not be concerned
1f you do not understand everything the -
first time you read through the plans.,
Many'thlngs that may not be obvoius just
reading the drawings, will be obvious when
you have that portion of the airplane in
front of you or have built a similar ﬂart
in a previous chapter, Also, we will

De able to help you better if you are look-
ing at that portion of your airplane. So,
do not ask for clarification until you are
really working in that chapter. We have
found through our |Quickie experience

w o

that the majority of questions the home-
| builder asks are already answered somewhere
in the plans. We have made considxable
effort in the Quickie manual to make the
infarmation visible. If you do not under-
stand something, study the words in the step,
study the sketches and all related sections/
views/photos, then look through the full-
size drawings that show that portion of )
the airplane. ,If its a methods-type question,
re-read the education chapter for ciari-
fication. If the answer is stil1l not found,
it may be that, that 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 an-
swered in you owners manual. Also, check
your back issues of "The Quickie Newsletter"
for plans updates or clarifications. OK,
you have checked everything and you are
still stumped. You can do one of three things:
1. Ask a friend. Often a description
of an item 18 unclear to one indi-
vidual and clear to another.
Write 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 quest-
ions within two days of receipt. We
cannot answer questions regarding the
application of non-recommended materials
or regarding non-approved modifications.
Quickie Aircraft Corporation
P.0. Box 786
Mojave, CA 93501
Call Quickie Aircraft Corporation:
805-824-4313 «
Also let 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 a black and white
- snap shot of your airplane for publica-
tion in." The Quickie Newsletter". Photos
in the newsletter are particularly bene-
ficial if they are of an area of the air-
plane that'’s not clearly shown with photos
or sketches in the plans. Remember, the
primary purpose of "The Quickie Newsletter"
is to support your airplanme project.
If you are not a member of The Experi-
mental Alrecraft Association (EAA), do
join. This is the only organization who
looks out for the homebuilder .as far as .
FAA regulations are concerned. Membership
#n your local EAA can be extremely benefi-
cial both in building your airplane and
in meeting people who share your interests.
Their monthly publication, "Sport Aviation,*
is worth the $20-per-year membership fee
in itself. Write to EAA, Box 229, Hales
Corners, Wisconsin 53130. EAA often
publishes reports on bullder's projects -
send them photos and some words on your
progress,

3.




Perspective

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

If you modify the airplane and then ask
us i1f your modification will work,.we cannot
give {ou an answer without conducting the ap-
propriate tests and totally qualifying the
modification. This would obviously be quite
expensive. Our concern then, is that if
your modification is not successful, and
causes an Incident or accident, this would
be attributed to our design, the Quickie,
Because of this, we must insist that if you
modify the airplane with any major change
(such as an aerodynamic change, primary s?ruc—
tural change, or using a non-approved engine
installation), you call your airplane a dif-
ferent name, rather than a Quickie. If you
make a major change, you must consider your
self involved in basic aircraft design and
development, an extremely risky business.

Ks such it is not fair to us to be associated
with any results of your development. We
state this,not to discourage inventiveness

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

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

_FAA Licensing Procedures

This procedure applies In the U.S.A. only.

The FAA has a definite procedure for regls-

tering and licensing homebuilt aircraft.

There is nothing complicated about it but

they insist that you follow each step care-

fullys )

1. Contact your local FAA engineering
and manufacturing district office
or FAA general aviation district of-
fice. Tell them you are building a
Quickie homebuilt. Give them the fol-
lowing information:

¢ 3-View drawing of the Quickie

» Alrcraft serial number

* Alrcraft registration number, if
available(see step {#2)

* Approximate date of completion

* Engine-type

FAA will then answer you, and give you

an ldea of how much notice they want

for them to inspect your airplane, tell

you where the approved test areas are, etc.

2. This step is optional, and applies only
. 1f you want to reserve a specific re-
gistration 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 letters. They are preceded by the
letter "N." (For example,N77Q, N79DE
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. Ad-
dress: FAA Aircraft Registry, Box
25082, Oklahoma City, Ok. 73125.

Do not register your aircraft yet, you
don't need to pay registration fees,
property taxes, etc., until your air-
plane is ready to fly.

3. When you are ready for inspection*
contact your local FAA office. Be sure
you have an ailrframe log book(avail-
able from Aircraft Spruce) 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 let-
ters) on the canopy frame, the ID plate
(avallable from Aircraft Spruce), and
an airframe log book and an engine log book.
book. -

Before final inspection, fill out an
application for registration (FAA form
#AC8050-1), a notarized affidavit

that you built the airplane from parts
that you bought yourself, and include
$5 registration fee. Send those three
things to the FAA Registry, Box 25082,
Oklahoma City, Ok. 73125

5. After you have made a final inspection

of your aircraft, run the engine, con-
duct low speed taxi tests, etc.,

(see owners manual), contact your local
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 airplane,
and issue you an airwothiness certificate
and a list of operating limitations,

that will restrict you to an unpopu-
lated area for your initial test period
(60 hours). When you have completed
your initial test period, contact FAA

to get your operating limitations amended
80 you can fly outside your test area.

Refer to education section - inspection is
done to major areas (wing, canard, wing-
let, fuselage) after the glass is applied,
but before the area is painted with any
priper, etc., 80 the glass structure can
be inspected. The FAA office has been sup-
plied with the same inspection criteria

that you have described in your education
section,
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BILL OF MATERIALS

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

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

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

1. 2" x 2" piece of aluminum screen
door screen.

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

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

4. Lumber for a workbench and jigging.

5. Finishing Materials; Dupont 70S
dark gray laquer primer surfacer,
Acrylic laquer paint in the color
of your choice(see Chapter 19),
and Silicon Carbide or Aluminum
Oxide type sandpaper in Coarse
(36,40, or 60), medium (100 to
150), and fine (220 to 320).

Tools required are covered in the
Education section (Chapter 3).

The QUICKIE kit, properly constructed, will reproduce the successful original QUICKIE
designed, made, and teated by QUICKIE AIRCRAFT CORPORATION, QUICKIE AIRCRAFT CORPORATION is
not responsible, and makes no warranties, express or implied whatsoever, regarding tlie struc-
tural integrity, performance, flight characteristics, or safecy of the Buyer's completed air-
craft and {ts component parts., QUICKIE AIRCRAFT CORPORATION hes no control and agsumes
no control over the Buyer's ability to successfully construct and test the QUICKIE AIRCRAFT.
Buyer expréssly walves any and all claims arising from structural integrity, performance,
£light characteristics, mechanical fallures, and safety against QUICKIE AIRCRAFT CORPORATION.
Buyer acknowledges awareness of the risks of flying a home built aircraft. Buyer acknowledges
that the FAA must inapect the alrcrafr at construction {ntervals, as well as the completed
project, prior to flight, and should work with his local FAA representative regarding the
construction and licensing of the alrcraft.

QUICKIE AIRCRAFT CORPORATION reserves the right to make recommended revisions in the plans

and construction of the alrcraft at any time without liabllity to QUICKIE AIRCRAFT CORPORATION,
as such revisions or changes may be deemed advisable from time to time.
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Precision CAD drawing available from Ellipsis Aircraft.
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Cotton-Phenolic: 0.25" x 6" x 6.5"
is sufficient with efficient nesting.

Phenolic sheet is used in the Quickie
for control system bearings. This section
includes a full size layout of all of the
phenolic bearings in the aircraft. The
precision holes have been already reamed
to size by Quickie Aircraft Corporation,
so that by laying the pattern over the
phenolic, you can cut out- the parts. The
remaining holes you will drill since they
are non-critical om diameter and are used
to improve the bond between the phenolic
and the fiberglass or foam.



~

f~

£33

AN
(/'

\ /_ £53

{

Precision CAD drawing available from Ellipsis Aircraft.
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MAKING THE .125'" ALUMINUM PARTS

~ Included in this section is a full
size layout to allow you to make all of
the .125" thick aluminum parts in the
aircraft. All parts are numbered, and
these numbers should be written on the
pleces as soon as they have been made
to avold loosing track of them.

ES3 are the engine mount plates.

As you can see, there are three pairs
of two. The four holes on the first’
layout are .189" diameter. The first
one should be used to drill the holes
in the next two, and then these three
should be labled left, right, and center,
and then used to drill in the remaining

one of each pair.

Don't allow the pairs

to become intermingled. The hole in
the center of ES3 is 1.25" in diameter.
It may be cut with a hole saw or fly
cutter. As before, cut this hole in

pairs. .

The holes in the eyes of CS11l (2)°

and CS17 (2) are 5/16" diameter. The
rest of the holes in these pieces are
to help the bonding and need be only = -
the approximate diameter shown.

The hole shown in Cl is 5/16"
diameter, and a CSM4 bushing is pressed
into the hole after it is drilled. The
hole in C2 is 1/2".diameter.

The squares are used for nutplate

mounting.

CSM4 bushings should also be
pressed into the ''eyes'' of the two
CS17's and the two CS1l's.




PLYWOOD PARTS

In this section, you will make all
of the plywood parts in the aircraft.
They are as follows:

1. Firewall

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

3. CS19, the outboard elevator WAEEL FANT OEIN FOELEMEA T

hinge insert (2) Hake L
aLe

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

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

The other parts are glassed after
assembly in the aircraft.
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The red foam (approx. 5.9"x10.6"x¥5=1.325/35mm.
included in your Quickie kit is used to
make the following parts:

1. Vertical Fin reinforcement

2. Tallspring Support

3. CS18, elevator center hinge
support (4)

4. CS10, aileron hinge insert 2)

These parts are presented here in
full size drawings.

Ed. Note: "Red foam" is similar to Divinycell H100.
PVC foam core de#sity 100kg/m”3, or 6.25Ib/ft"3.

Also Note: 1.0" thickness as supplied is insufficient
width for this application, as measured from the plans.
Origional used scrap "orange foam" of 3.4lb density
to shim tailspring support into place, as it should be
1.25" wide, not 1" provided. The Vertical Stabilizer
requires a piece 6.25" x 6", with a min thickness of
1.325" (1-5/16" or 34mm by 153x160mm).

-JJ, 11/2023
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CONTINUED ON NEXT. SHEET
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Wrap coarse sandpaper
around 5/8 Dia. wooden
dowl and sand away. - _ _ : }
FIE e ' ‘
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Divinycell H100 PVC

Foam. 1.25" - 1.325" Tailspring is Pultruded Fiberglass Rod.

0.625"D x 18"L. Extends out fm.
FS172 to FS183.5
Tailwheel is FS186.

- JJ, 11/2023.
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Divinycell H100 PVC Foam
cut outline from 1" - 1.25"
thick foam, then carefully slice.
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QPC 2: The orange foam size
has changed from a nominal
23" x 71" to 23" x 60". The
layout on page 4-7 of the
Quickie Construction Plans

has a nominal scale of

1" = 10". Some modification

of the layout may be necessary.

A2/
/Yy

The Quickie Kit contains four
pieces of 23" x 60" and one
piece of 23" x 15" of the orange
foam. See page 6 of the QPC's.
QPC 2: 6/25/78

Ed Note: Orange foam was PVC
55kg/m”3. Aproximately equivelant
to Divinycell H60, although lighter.
H60 PVC (60kg/m”3) could be
utilized for structual bulkhead cores.

*Divinycell H45 may be sufficient for
fHGE “-p lightly loaded applications, such as
the instrument panel. - JJJ 11/2023
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HOT-WIRING THE FOAM CORES

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

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

Some important points to remember are:

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

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

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

4. Triple check all template loc-

ations before hot-wiring; other-

wise, you are likely to make errors.

Nominal lengths on the elevator, rudder
.and aileron segments are given. You
wlll probably want to make the pieces
slightly longer to allow for some
trimming later,.

Main Wing

Square up the three 7" x 14" x 64"
blue foam blocks so that they are each
52" long. Hot wire one of them so that
it becomes two 7" x 7" x 52" blocks.
The two sketches show you how to effic-
iently obtain the main wing cores out of
the four blocks. The notch at one end
of the 7" x 21" x 52" block combination
is to make the outboard cores 48" long.
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- After hot wiring, the foam cores
should be left in the foam blocks until .
needed. This will minimize any warpage.
Foam should be stored-in a cool, dry
place and kept out of the sun. :

An alternate method is to only hot
wire cores right before you use them.
This method is suggested for those of
you who plan to stretch out construction.

Now 1s the time to make templates of
all of the cores that you will be working
with. They are all included full size.
We recommend either formica or masonite
for the template material. Note that
you need to make two of the.following
patterns: Canard BL10, Ailerons(inboard
and outboard), and rudder.) Also, you
will need to duplicate the numbers and
level lines on each side.

In order to keep the foam cores stable,
you should hot-wire the templates at the top
of the foam core first.
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Canard

Round up the five 7" x 14" x 41"
blue foam blocks. They will have to be
"faced" wilth the hot wire, as shown,
to obtain the proper trailing edge
sweep.

The center section is made from
the three 7" x 14" x12" blocks left
over from the main wihg.

The canard stiffener (20-A-B-C-D-
E-23) 1is made by cutting the appropriate
templates and hot wiring the stiffener
out of the foam cores, Be careful in
handling the stiffener since it will be
fragile.

A sketch' 1s also included showing
how the vertical fin templates must be

laid out using the remains of-the foam
cores.
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Page 5-3: VERTICAL FIN; the 3.8" |
dimension should be 4.8". ; |
If you have already hot-wired the . |
section using 3.8", repair by |
adding a scrap piece of the blue | et
foam to the root leading edge L " 32.2° | L2
and carve to approximate airfoil 1 "0

shape to achieve the 4.8".
Since root end is inside the

fuselage, airfoil shape is not critical. LT _CAr AL BL/O A BLYFD
QPC 11; 9/5/78
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BASIC AILERON CONSTRUCTION

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

Begin by rounding up €S9, which is a
3 ft. length of 1" 0.D. x .035" wall
202473 Aluminum tubing. You have already
hot-wired the Inboard and OQutboard Aileron
foam cores, so gather those together also.
The inboard aileron foam core should be
trimmed to 36" length; the outboard core
should be trimmed to a 6'" length.

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

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

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

ANRERON  rppe,w

7&/.'3\‘_‘- (j—c59) ———p—
7//‘/:;/,/; 6(///// /-/;é at?f(/
nd OF SOz Core

Once this combination has cured, you
are ready to glass the bottom skin after
sanding away all of the bumps and joggles.
Turn the aileron over and .lay it flat
on the table. Put Peel Ply along the
trailing edge by using small -tacks to
hold it in place. Layup one ply BID at
45 deg. to the trailing edge. At the.
leading edge, let it drop.vertically to
the table. cCut the .trailing edge. past -
the "eventual trim Line" that is called
out.

When this layup has cured, turn
the aileron over and lay it flat upon
the table. At the leading edge, feather
the BID ply to the foam to remove the
joggle. At the trailling edge, sand off
the "tail" until you reach the Peel Ply.
Remove the Peel Ply, and the ailleron is
ready to glass. Layup one ply BID at
45 deg. to the trailing edge. At the
leading edge overlap a minimum of 0.5".
At the tralling edge, layup glass to glass.
Leave the aileron alone until after
curing to avoid tampering with the
alignment.

Leave the trajling edge untrimmed
until after the aileron is mounted on
the main wing.
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BASIC ELEVATOR CONSTRUCTION

The basic elevator conmstruction is
very similar to the basic alleron con-
structlon that you have already accom-
plished. Reread the "Basic Aileron
Construction" section before proceeding
further.

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

Begin by rounding up CS16, which
is a 6 ft. length of 1" 0.D. x .035"
wall 2024T3 aluminum tubing. You have
already hot wired the inboard and out-
board elevator cores, so gather these
together also. When the cores are joined
they should total 6 ft. in length.

Basically, you will join the in-
board and outboard core together, insert
CS16, replace the front foam pleces, sand
the combination after curing to remove
bumps and joggles, layup the bottom skin,
layup the top skin, and final trim the
trailing edge after installation.

28 /6

First, check to make sure that the
cutout for CS16 that you hot wired in the
foam cores is large enough by putting the
cores, CS16, and the front piece together
dry. If the front piece won't clamp up
against the core, carefully enlarge the
cutout for CS16 until it will.

Sand CS16. Mix up micro, paint it

.on both CS16 and wherever C$16 comes in

contact with foam. Join the inboard and
outboard foam cores together; then insert
CS16; then insert the fromt foam plece.
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 section).
_The elevator receives one BID at
45 deg. to the trailing edge. Lay up this
one ply exactly like you did with the
ailerons.

Eventve /

T riny Lire )

,

—~ N ELEVATDR
AROAST :1~¥£EVW7 S St B
AN L ooeE -
V2= P ® e nf Bay

6-2; Additional comments on hot-wiring the elevahtor
E)ae1grr'13 cores may help you avoid having problems. The Fr_ont Foam
Piece" is hot-wired from the complete elevator foam core; see
Appendix sheet 3 and notice the line A-C on the elevator foam
core templates. Cut A-C after hot-wiring the basic core so that
you can hot-wire C-D-E-F-G-H-I-J-K-C-A to allow for the -
aluminum torque tube. Next you can make another hot wire cut
to make the "Front Foam Piece", being careful to allow room for
the CS16 torque tube to slide into the core from the front.
Study Appendix Sheet 3.
QPC 6: 7/6/1978
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FUSELAGE BULKHEADS
The fuselage bulkheads that you will
be making in this section are as follows:
1. Seatback Bulkhead
2. Fuel Tank
E. FS89 Bulkhead
« FS110 Bulkhead
5. FS153.7 Bulkhead
All of these bulkheads are cut from
the orange foam.
. The following sheets detail the prep-
aration and glassing of these 5 bulkheads.
The Fuel Tank and Seatback Bulkhead
require that the foam be bent before it
is glassed. To dQ}thiB, use a heat gun or
a high wattage hair dryer in the following
manners
a. Hold the heat gun approximately
6" from the foam and pass it back
and forth along the bend line.
Be careful not to "scorch" the
foam by getting the gun too close
or by concentrating the gun for
too long in one area,
b. As the foam warms up, it will
bend easily to the desired shape.
Using a 1"0.D. tube along the
bend line may facilitate the
process,
c. When the foam has been bent to
the desired shape, amllow it to
cool for 30 seconds in that pos-
ition. It will then hold its
new shape.
You probably will want to experiment
on small scrap pleces first before tackl-
ing the two heat-formed bulkheads. Also,
if your hair dryer doesnt put out suffic-
ient heat for the job, you may find that
a portable electric heater can be used to
warm the foam so that the hair dryer can
‘ provide sufficient extra heat for bending.
Details for making the side console
pleces are also included in this section.
- This foam bulkhead is only an assembly
jig and removed after fuselage assembly.
- JJ, 2/2024
. h /64" .J|
N \“ '
e
/527' _é:_ﬂ ~—+
TR
| 3.0”
< - |TF Ed. Note: Make this
S e 0} 35 dimension 3.7" and
e ) R - T trimin place later.
1 o ! CP __L -JJ, 2/2024
FS 1O , £S5 /537
do 170 y/czss : / BID ow each side
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SIOLET CONMSOLE  TDR
Aake 2
1Y BIUD on ape s & SIOE _CONSOLE _SIDE

Tz | Make 2

/Y BIO orr ome Sick..

LT sibEof oNE, RT <D
THE OTHER, ' Bt o

FUEL TANK
SKETCH
/22%<18.5" >
FUEL TANKE (ROFILE viEW Ed. Note: The dimensions on this
/S 2 BIO on spside sheet required substantial reverse-
L BIO o outsicle engineering. Built a complete 3D

model with 2D outlines to determine
the correct dimensions and angles.
-JJ 2/2024

Wl #h » Zo=s= <Taper fm. 20.5" to 21.0"
Toral/ Zpﬂj/é C BF=Z L 25.1"(+/-0.1")

Page 7-2, the dimension . Overall height of flattened
for bending the seatback 1 seatback bulkhead is 38.8"
bulkhead is missing. { (Not 37.5" as per plans),
QPC 5: 7/5/1978. :

Ed. Note: QPC did not , See Steel 23

provide missing dimensions. Sor Aolf-size

Side Console given lengths 1<18.0" above Badtai ot

may be utilized. Seatback | the bend line : .

headrest is vertical, and | (Not1a.7) Lygper forson

arm-rest is horizontal in relation '

Fatier to WL15. Recriprocol

Rise/Run of 3.6"/4.0" is to

bend headrest portion upward

132* / 48* degrees from flat. :

- JJ, 11/2023 T Berd fine 7§ o Bend Line
fapm ® HB< D 0" ‘o is 5.0" below
PR P bottom of lower

round holes.

arovnd enrhie
CvFou?

Shle Size.

(Must add 1.3")

525 —

Zﬁ~<20.8" 20.8" > /2:5' él.?é
by
/0.5 wide
< / < Bottom of seatback > ) i -
cut-out coincides with Hole is located
the aft-corner of the 6.3" from bottom

Side Console cutouts

£Front

SEATLACK GCULEKHEAD
/0/46_{ 7‘2 / Pl BID or ek Sie 1 W /asc 44\ ,,,,,, ~ -Ar'—. -,1,1,—.--,‘
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Fag 19

. Join FS89 top to FS89 bottom.
. Glass the forward face with one BID.
. Glags the back face with one BID,

noting the GLass-~to-Glass areas.

BLoD

LS89 BULEHEAD cos)

il Size (4F sik .s\__va\..\x\.nwm )
SHarerra/ : %\d\\.w.m \MQ\N

LEVEL  LIME
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JUSELACE BOT7oM

NOTE "
ABOU 7T BLOO

FUSELAGE BOTTOM

Initial Layout - Join together two
pieces of green foam as shown. Locate
and mark BLOO on the foam with a felt-
tipped marker. Do not be afraid to gouge
the foam to a depth of about 0.2" in
order for the line to remain visible.
Mark STA32.9 about 1" from the left edge
of the first foam piece. Now, using
STA32.9 as a reference, mark and label
stations every 10 inches starting with
STALO (e.g. STALD, STAS0, STA60, etc.).

line 11.4" from BLOO

listed.

SUGGESTELD [AYOUT [fo&£ Cu77Ineg
SUSELACE BOTTON F FUSELACE AF7 79F

The next step is to layout the fus-
elage bottom using the given offsets.
As an example, at STA50, draw a line
perpendicular to BLOO.

That mark defines the outside edge of the
fuselage bottom at STAS0.
should be repeated for each STA/Offset

AOTE [FUSELAGE AFT-
TOF IS5 On ANEXT PIGE

FUSELRCTE 7S SYmmMETE/CH

Then, using a long, flexible straight
‘edge, fair a smooth curve thru all of the
points. Since the fuselage bottom is sym-
metrical about BLOO, this procedure can be
repeated for the other edge.

A similar technigue may be used to
layout the FUSELAGE AFT TOP.

Finally, using a butcher knife, care-
fully cut out both the FUSELAGE BOTTOM
and the FUSELAGE AFT TOP.

Measure along that
and place a mark.,

This procedure

GT IR X 17 G oI

«@& -
P x DE” x ) GEEEN FOAN J\ﬁ\\.\ 3 FUsEc sk 1c
o AET T2P
= = - - +- BLIO . P
ya [fUSEYL AGE _
ol e 5 ]
BoO7TTro4] L/
I
ﬁ ! 8L oo ~F B \\w&m
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H s = _ - CONTINUED ON NEXT PAGE
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Ed. Note: 3D CAD models calculate 8.34lbs of 2.0lb/cu.ft. PU foam is utilized in
the fuselage construction. Proper contouring down to 0.4" thickness as shown,
will eliminate up to 3.34Ibs of foam. Low areas and inside-corners are difficult to
squeegee excess epoxy out of, adding weight back in. This futile exercise will
increase build time substantially! Construction will be MUCH faster, and a bit
easier with a flat, smooth, foam surface to work on. - JJ 2/2024

*Substantial weight can be saved when profiling the OUTSIDE to shape.
*Focus contorting effort to the fuel-tank area; sides, bottom, sump, and drain.
*Additional shoulder-room contouring is beneficial for comfort and convenience.
*Clearance the right cockpit wall for side-stick control with a plunge-router.
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_Contouring - -In order to reduce weight
and increase the interior room, the fus-
elage bottom is contoured on top side.

The drawing above shows the STA of
each bulkhead that attaches to the bottom
of the fuselage. These locations should
be marked on the foam.

The dashed lines on that érawing
mnawmmm areas of foam .that may be contoured.
Section A-A shows what a typical part of
the bottom looks like after contouring.

In essence, the homebuilder removes foam
until the thickness is reduced to z mini-
mum of 0.4" A toothpick with a mark at
0.4" is an effective way to check your
progress., .

S74 630

574 780 S7A4 820

fUSELAGE  BO7Ton]

TNS/DE

CONT-OURING - Zyeizal

Areas that are not contoured include:

1. Within 2" of the edge of the
fuselage bottom

2. Within 1" of the bulkheads
that you marked earlier.

Furthermore, all contouring must in-
volve smooth transitions, i.e. no sharp
MoM:MHM mw bumps are permitted. Section

- etails what the contourin
look like. g should

A wire brush, sandpaper, and scraps
of green foam, are useful for contouring
the bottom. Always wear a mask and vac-
uum often during the contouring.

5749 1/0.0
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oy e

S /33,7

SHOTH TRINSIT/ON
bumgos On ...,&n\.\o Connges! \ v

CREVING LINE
FoAn FRIBE 7D CACYING

1P 10217228 177 \
SecTion A4
Page 7-6; FUSELAGE AFT TOP; The arrow with 50 underneath and 3.5" on

top, should be changed so that 45 replaces 50. (The 3.5" number is correct).
QPC 8: 7/16/1978 < : .
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LFUSELAGE AF T 70F

LFF 574 /537

!
LEF STA 1.0

CONTINUED ON NEXT PAGE
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Glassing - In order to vetter sim-
ulate the final curvature of the bottom
(see a side view of the aircraft), the
foam should be elevated off the table at
the following STA:

STA Ht. off %able
Lo 0"

90 4.5"

125 5.5"

172 on

Blocks of wood can be used and the tol-
erance on the height can be 1/2 inch.

One ply of BID at 45 deg to BLOO
is used to cover the bottom on the con-
toured side. You may wish to peel ply
the locations of the bulkheads to save
future sanding-as well as all edges.

Once this layup is cured, the bottom
should be handled with considerable care
to avoid overstressing the foam.,

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

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

the edges. )

FUSELAGE SIDES

Initial Layout - Laying out a fuse-
lage side 1s very similar to laying out
the fuselage bottom. WLL5.0 replaces
BLOO as the primary layout line.

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

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

jigging the fuselage later that the sides
be equal.

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

The procedure is the same as what

you did on the fuselage bottom with these
exceptions:

1. Contouring to within 1" of the
edge is acceptable.

2. You should trial fit both the
Fuel Tank and Seatback Bulkhead
and mark where they meet the
fuselage side,

3. In order to accomodate the
tailspring support, taper the
fuselage thickness aft of STA
166.0 from 1" at SPA166 to about
0,1" at STAl72.

Important points to remember!

1. Carefully mark all bulkhead loc-
ations with a felt tipped marker
on each fuselage side. Make"
sure that the equivalent mark:s
ings are in the same location

.+ on each fuselage side.

2. Contouring is done on the in-
side of the fuselage. Make
sure that you make one right
fuselage side and one left
fuselage side!

Glassing - Prepare the 0.75" x 0,75"
x 72" longerons (2) by rounding the corn-
ers with sandpaper. About a 3532" radius
is sufficient. Next, using dry micro,
mount the longerons to the fuselage sides
by placing one end at STA79 ard letting
the other end protrude forward of the fus-~
elage side.  The top of the longeron should
colncide with the top edge of the fuselage
slde. Flnally, lay a dry micro radius at
the fuselage/{ongeron junction to facil-
litate glassing the fuselage side. The

READ THE EDﬁCATION SECTION BEFORE GLASSING.

accompanying sketch depicts the
technique.
All glassing of the fuselage
sides is accomplished using BID at
" 45 deg to WLL5. Accomplish it in
the following sequence:

1. Glass one ply of BID along
the entire fuselage side.

2. Glass an additional ply from
STALL.8 to STA90.

3. Glass another additional ply
from $TALY.8 to ;;TALO.

When you have finished, the fuselage

side will have 3 plies of BID on the
forward part, 2 plies of BID on the inter-
mediate section, and 1 ply of BII on the
aft fuselage, all of these at 45 deg.

to WLLS.

i The other fuselage side can be
glassed in the same manner.

jeft side of the fuselage
g%t:riittggs been contoured and glassed

on the inside. The two fuselage ﬁides
and the bottom are all cut from 1" thick
green foam and glassed on the inside to
provide rigidity during the final as-
sembly of the fuselage.
Page 7-7; The illustration caption should call out
the right side rather than the left side.
QPC 22: 1/4/79

CONTINUED ON NEXT PAGE
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Ed. Note: For larger pilots, or those who would like more than 21" of shoulder-room,
contorting the inside of the cockpit above side-consoles can add + 1.2" (0.6" per side)
of additional wiggle-room for buckling harness straps, reaching fallen items, etc.

*A plunge router with a cardboard-cutout template can make for quick work.
*No need to contour under the side-consoles. This area benefits from rigidity.
© - JJ, 2/2024

Ed. Note: 3D CAD models calculate 8.34Ibs of 2.0lb/cu.ft. PU foam is utilized in
the fuselage construction. Proper contouring down to 0.4" thickness as shown,
will eliminate up to 3.34lbs of foam. Low areas and inside-corners are difficult to
squeegee excess epoxy out of, adding weight back in. This futile exercise will
increase build time substantially! Construction will be MUCH faster, and a bit
easier with a flat, smooth, foam surface to work on. - JJ 2/2024

*Substantial weight can be saved when profiling the OUTSIDE to shape.

HEH Pt *Focus contorting effort to the fuel-tank area; sides, bottom, sump, and drain.
Searba.ckt L £S5 5 Bulkhead *Additional shoulder-room contouring is beneficial for comfort and convenience.
Bu/khead- gy ) *Clearance the right cockpit wall for side-stick control with a plunge-router. .
N £S o Bulkhead
ﬁ..; Il”&]/ (Removed upon assembly)
— FIRELALL Lopgeron S i v 7
OT7SHQT7EH 7E27 === _ZO:mma I 1! ! _
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ASSEMBLING THE FUSELAGE

Before beginning this step, you
should have both fuselage sides, the
fuselage bottom, and the fuselage aft
top plece. contoured and glassed on the
inside. Also, the Firewall and all fug--
elage bulkheads should be completed.

Jigging the basic fusélage will re-

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

tom on the table and elevating it off
of the table at the following STA:
STA HT. OFF TABLE
40 "
90 4.,5"
125 5.5"
172 o

FsELASE SIDE

Next, while one person holds the side
in place, have a helper mix up a small
batch of 5-minute, and gather up some
small nalls. Dab 5-minute about every
6 inches on the outside to hold the side
and bottom .together. After this has
been accomplished all of the way to the
tail, the side should stand vertically
without holding it, An alternate method
is to use nails to hold the two pleces
together.

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

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

Carefully repeat this operation with
the other fuselage side. Be sure that
the same forward fuselage marks are used
to line up the side and bottom so that
the two sides are lined up equally.

Al Fenzare wrerFod

Using rarifs ‘:'
—_21““5<K;

SNV TE
G/ob A bol
side § boFform
Yo Fe HAHER

Take one of the fuselage sides and
trial fit it onto the fuselage bottom. .
Use blocks of wood and foam -to-get the.. -,
bottom closely fitting the. side, profile. .

' Remove the side, mix up some slightly
dry micro, and apply it to the side ‘and
the bottom where they meet from the front
back to STA70. o o S

In the forward fuselage area, line
up ‘a similar STA on both the bottom and
the side and join ‘the two pleces.
basic reference is the forward face of
the fuel tank. Don't worxy that the STA
toward the back will not line up. This 1s
due to the curvature of the fuselage bot-
tom. Verify good Micro squeeze out.

A good

o

" ¥
/’/46/0///7'0/74:/ Sy//ou-r’)
Ao mate F bo A
jside L£3F 4o seFAher
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TVYPICAL SECTION _SHO wire
LUSELAGE SIDE 30770/ TOINING

 This distance shold be Same pn eack s

Next, fit the firewall and trim and
sand where necessary to make it set
"square'" with the fuselage. Attach the
firewall to-the fuselage with two 2"

BID tapes along each inside juction.

1. Measure back from the firewall
along the. longeron 50" and place
a mark. This is segment AB.
2. Repeat for the other side CD.
Measure AD and CB; these two
lengths must be equal Lif the.fire-
wall 1s square with the fuselage,
4., If not equal; adjust fuselage un-

= Corpeaters Sgvare

g —rpr , - . i S—
%"‘,'___——-—«jée:f Sswar€ op AIL/?SQ

S'/C/Z Qnd algirisrt FLireweo !

Ed. Note: Spruce fuselage longerons are
bowed-outward 1/3" (8.5mm) from straight
at FS 37.5 by the Instrument Panel Bulkhead.

til firewall is square. =p

CONTINUED ON NEXT PAGE
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Take a 30 wminute break to allow
all the tapes to begin getting tacky.

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

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

1. Fug9

2. FU110

3. Seatback Bulkhead

4, FUL53.7 - Leave out for now.

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

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

The final step, checking the Fuse-
lage alignment, is important. Since the
tapes haven't kicked yet, the fuselage
can still be tweaked to obtain the proper
alignment. Since the two fuselage sides
were made and fitted ldentically, check
the basic level of the fuselage by laying
a ‘level across the fuselage sides at sev-
.eral locatlons. The squareness of the
Firewall had been previously checked but
it wouldn't hurt to repeat that check also.

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

FU 59 BULkHEAD
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CARVING THE OUTSIDE FUSELAGE ”

This sectlon is one where you get
to demonstrate your artilstic capability.
If 1t takes you longer than four hours
to accomplish the sculpturing, then you
are being too cautious and not having
enough fun! .

The purpose for carving the outside
fuselage is to reduce welght, as well as
to provide the Quickie with a sleek,
rounded look. The sketches and pictures
show you how to accomplish this. Basic-
ally, the corners of the fuselage are
rounded by carving away the green foaam,
Tools that are useful in this section
include a butcher knife, sandpaper, foam
scraps, and & surform file. Always wear
a mask, as the green foam shavings should
not be inhaled. '

In the corners, you can remove foam:
until you reach that 2" BID tape layup -
that you did on the inside. Do not sand
any further at that point unless you want
to destroy the fuselage strength!

In the rear fuselage, at the tail-
spring support, the green foam is removed
completely so that the aft fuselage will
flow smoothly into the tailsring. There-
fore the red foam that 1s the tallspring
support 1is rounded some also.

Remember to:make the contouring as
smooth and flowing as you can.

CONTINUED ON NEXT PAGE
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CARVING LinvE
Typrcal for all
detarls orn Fhs
sheet)

wt J

74 35.5

FS &2
BULEREAD

3/16 RADIVS. |'

From STA 368 A Srazd.o
He nadivs on He

S74 70.0
Ase /aje. boftom Jnareases

61]00

Aoz A He: /:7 e/l canve
A g,qoo'fA 2)(/5!?14:7‘ Grr Outfed

fﬁq/ e

Note: AFfRe (Trces/ canve
;’anﬂm a Fmos ¥~
o e epfavst cir

ovier

I S
1

Fs /10
Bolk HEAD

\

. Ed. Note: By transitioning to a
more elliptical shape, blending
this radius farther away from the
corner than what is shown, it can

reduce some foam weight, similar
. to contouring inside the fuselage,
4| while also reducing the original

S7A4 9.0

BLoo
I

10" ol | ~Q1's"slab-sided" logk. - JJ 2/2024

STA 1/10.0

*May need to shim tailspring
support with wedges of H60.

7@/ iz Sumo0a, 7

/"Z/.T@/dye} Srok,
/—’u.w/ajq Botlorms

15 FRea., raana’e
,.S'ﬂ)ad'fl

b, /40}/ ms,a(—.

c‘onri)ua. caryings of
~74s¢/a e <ides

aﬂa’ ;41(/;; bo tom

“Qn€ o fte

c/aaf/}/,

A STA 172 fAa green Aam
/3 /lé’.ﬂoue‘dl down 7o Fhe
red /a// rrag u/o&r" whircd

L 7o Ao

Y ) -/i‘c 7«?/1.:/’/?/”6




~ ‘ ~

2ol ;ﬁe /'ec;
P s Fhe gae .
/Srp She Linst Scdse
vprs led

GLASSING THE OUTSIDE FUSELAGE

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

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

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

Begin by jigging the fuselage level
in an upside down position. Cut a piece Jﬁﬁf
of BID with these dimensions: —_—

Before glassing the outside -of the fuselage,
install the 1" square x 1/4" thick aluminum plate
for the fuel drain valve installation later.:

See sheet 7-6'and sheet 12-1. ’

This piece wraps around the fuselage
~sides and bottom from approximately STA
110 to STA 154. Begin by placing Edge A
oarallel to the top fuselage line and along
iz cormer where the inside fuselage tape

any lveen exposed by previously removed :E§§TA3~*

wrrhane foam. Of course the 52" long r “‘7

i should be the one at STA110. Once Sesir0

thai Edge A has been attached all the way 77 iy S74 110 Fuud
back to STALS53, begin to unroll the piece 374 _4/Q ”

around the fuselage accross the bottom
toc the same corner on the other side.
fRemember that since the fuselage is jigged
upside down, that the fuselage bottom is
actually on top. Also, be liberal with
the micro slurry that you cover the green
foam with prior to laying the cloth down.
After wetting out and squeeging this
first piece of cloth, you can cover the
fuselage aft of STA 153 with scrap cloth —
and 1" overlapping. e
Next, cut out additional BID for the 3
area forward of STA110. Remember that the
cloth should be at about 45 deg to WL15

Ser7RACL
BuckHend

el

on the sides, that 1" is the minimum over- P
lap, and that wrapping the cloth around the _
fuselage from longeron to longeron will L__ WBAR UL Arovad
be the easiest way. The cloth should be or7 /C;JC/QDQ Bortom
knife trimmed even with the top of each
longeron.
The UNI is placed at 45 deg. to WLLS oI Skns
and is placed forward of the seatback
bulkhead area to the firewall.,, Two Since onl 1
2'" BID tapes should be used on each much of the fuZeigeep {tof BID is on
side to joiln the forward face of the pEFtant mevey T & | s very im-
Firewall to the outside fuselage skin. 83, Eites gai:nlasggtizlz&r o o
e e
Peel Ply all overlaps and kn%fei fuselage can be flipped over uprigﬁt el
trim the longeron areas before quitting. the aft top fuselage glassed with one e
: of BID at 45 deg.
e/ PV BID LAVUR a eg. to BLOO. Use a. 1"

overlap on the BID from the

OVER Lon/GEror] Peel ply the overlap joint.

Overiap o rasiok
7 Oursicle r@m/@e
sk

previous layup.

e
S

TSI S
Skt e,

Znside fose/ase ‘ Kgife
Lo L ayoe )

Also at this time, layup one ply BID
around each longeron. Peel ply this layup

alan,
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STIFFENERS

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

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

1. 1.2" x #8¥ (Firewall stiffener)<1.2"x19"
2. 1.2" x 25" (Lt. canopy stiffener)<1.2"x30"
3. 1.2" x 43" (Rt. canopy stiffener)

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

Before glassing, some plywood inserts
need to be located in the canopy stiffernmers.
The firewall does not recelve any of these.

The right side canopy stiffener gets
plywood inserts of 1" square at 6.9",11.2",
29.9", and 34.2" forward of the aft end.
Remove the orange foam, insert the inserts
with mlcro, and make a smooth transition
with the orange foan.

A4

/

" T‘k;ne left side canopy stiffener gets a
1" x 2" plywood insert 19" forward of its
aft end,end 27 foriard,
S50 that the glass will layup around

the edge, round one of the long edges of

each stiffener,

Set each stiffener vertical on the table.
held in place with a few dabs of 5-MIN. Th
remaining square edge should be the edge
on the table. Lay up three UNI on each
stiffener, with the orientation running
along the length of the stiffener. Since
the end resting on the table will be
trimmed, you don't have to WOrry about
the part of the stiffener within 2" of
the table.

After the layups have cured, trim the

square edge so that the width of each piece
is about 1".

Page 7-14; Left canopy stiffener should be 1.2" x 30".
If already made, you may splice the extra 5" on the
FORWARD edge using two BID at the joint.

QPC 13: 9/5/1978
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Ed. Note: All stiffeners finished/width is 1.0" TYP.
Suggest fitting plywood inserts along one edge.
After cure, clamp stiffeners flat to a table. Use a
router to make a 1/8" radius along the edge with 7
the inserts exposed. Flip over and repeat along
same edge. Now trim the foam-only edge to 1.0"
(Solid structural inserts full width). NOT as shown.
-JJ, 2/2024 ’ _
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Mount the firewall stiff»enef(with h U, f . ~ 70 BiD
two BID as shown. The stiffener is s Freawdee - Fireco it
located on the aft side of the firewall Srirrerer g
(L.e. the cockpit side) and rests on top s L 2N 7
of the longerons. Use the BID to join Feox \’\< T ; gt
the stiffener to the longeron. . BT ]
Ed. Note: The fuselage longerons have 18.0" between them. \( - .
If the firewall stiffener was made 18" as per plans, it would be S Fzons A 4

of insufficient length. - JJ, 2/2024
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BUILDING THE VERTICAL FIN AND RUDDER

The rudder 13 constructed exactly
like the alleron was so review that

" section on the "Basic “Atleron Construc-
tion''" before proceeding.
<% 'Begin by making CS21, which is a
26" long plece of 1/2"0.D. x' .035 wall
202473 Aluminum tubing. Also make CS22
which is a 1" length of 7/16" x .063"
steel tube. Find the two CS23 phenolic -
bearings, and the CSALO rudder horn as-
sembly.

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

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

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

“it also.

Now layup one BID over the vértical
fin, in the same mannexr as the alleroms.
A second plece can be used for the tip
area.

Next on the agenda is installing
the rudder. The centerline of the
lower pivot 1s located 1.5" along the
rudder slot from the base of the vert-
ical £in. 'Dry fit'a CS23 at that loc-
atlion, and then, using the rudder, loc-
ate the other CS23 at the top. The
rudder should have about .06" freeplay.

Before mounting the CS23 bearings
permanently, you will have to verify
proper gap between the rudder and the
vertical fin. Insert CSALO into the
‘bottom end of CS21, and CS22 into the
top end of €S21, with the CS23 bearings
in place on CS21. After verifying that
the rudder horn part of CSALO 1is perpin-
dicular to the chord of the rudder, go
ahead and drill it in place. Also drill
in and rivet CS22 in place.

Review the section of the plans on
installing the ailerons, and”then mount

the two CS523's permanently with micro,
checking the gap between the rudder
.and the vertical fin. After the micro
has cured, layup one BID over the CS823
bearings on each side to permanently
attach them to the vertical fin.

To complete the vertical fin,
take the excess rudder foam core, make
up a foam pilece that will fill the gap
between the core and the vertical fin,
and ‘Use micro to eonstruct the top
part of the vertical fin. Layup one
BID over the foam to joln it to the
already glassed vertical fin.
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INSTALLING THE VERTICAL .IN

Before beginning this section, the
fuselage whould be glassed on the outside,
the tallspring support installed, and the
Vertical Fin/Rudder combination completed
and working. Begin by leveling the fus-
elage laterally.

The vertical fin may have to be
trimmed both front and back so that it
will fit snuggly into the fuselage. When
in position, the bottom of the fin should
be resting on the bottom of the fuselage,
and the tailspring should be resting
against the bottom of the vertical fin
reinforcement. When you are satisfied
with the fit, check the vertical align-
ment. If you stand back and eyeball
the fin, you probably can estimate
within 1 deg. when the fin is vertical.

A more accurate way of doing it is
to use a plumb bob. Since the fuselage

has been leveled laterally, the plumb
bob hanging vertically should follow
the vertical trailing edge of the fin
fin 1is level vertically.
check that the fin tracks
along BLOO.

when the
Finally,
straight

AL GAS NG T [N

After the ailerons, rudder and elevators
have been rigged in place so that the
ends have been trimmed for clearance,
glass the ends with one BID.

QPC 16: 9/5/1978
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Use micro wherever the fuselage and
fin join to mate except for the tail-

spring. At the taillspring, use flox
to permanently mount the tailspring.

After mating, recheck the fuselage
leveling laterally, and then the vertical
alignment and tracking of the vertical
fin. When satisfied, let cure for one
day.

The next task is to make a filet
to cover the gaps between the vertical
fin and the aft fuselage. It is prob-
ably easiest to use several pieces of
green and orange foam, 5-Minute them
in place, and then sand and contour theam
to obtain an pleasing shaped filet.
Avoid letting the foam get less than
0.3" thick during the carving pro-
cess. You can check the thickness
with a nail or toothpick like you
did when you were carving the fus-
elage sides. Layup.2 BID on the
filet, overlapping by 1" both the
fuselage and vertical fin.

!
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Next, layup 3 UNIL in a wrap<
around style around the tallspring
area. This UNI strengthen the aft
fuselage for .the high tailwheel
loads.

¥ Ver+tice !
et 0 S

771/(. SPRM I

N T vERrric AL FIN
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— TARSPrrr 6,

SEC 7700 ,_1;/_4
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Finally, wrap BID around the
tallspring with the orientation at
45 deg. to the long axis of the
tailspring. Three times around
1s sufficient to provide the neces-
sary torsional stiffness for the
tallspring.

Peel Ply the jolnts before

3 WRAPAROUND BID

&5 721/'/5101—/17 Ax/a
wet out firt 4T eFedse;
lefcwnme, Liniih remal

TS PRING LAYVOIF

quitting.

Pultruded S-glass rod is difficult to source in many markets. This 0.625"(16mm) tailwheel spring

is stressed to over 20kpsi, which will test E-glass fatigue strength over time. Although, E-glass will
probably work well for many years. Instead of wrapping BID as shown, utilize woven glass sleeves
of 0.75"-1.0"Dia. (20-25mm). Insert rod into sleeve, tug ends to tighten. Layup at least 0.04"/1mm.

-JJ, 2/2024
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Drill 3% on assembh

Ed. Note: 1/4"OD x 3/16"ID x 0.10"L steel spacers
convey the tab thickness is likely 0.10" and rudder-
pedal tubing may also be 0.10" wall. - JJ, 2/2024

LT o BT

ANZTA AN DIO3,CSZ0, AN V415 4 'oDX I, T x0.16"L

Shec/ Spacen, FAF6040, A7 363-/032

Ed. Note: The fuselage longerons
have 18.0" between them. If the
firewall stiffener was made only 18.0"
long as per plans, it would be of
insufficient length for this. - JJ, 2/2024
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RUDDER CONTROL SYSTEM

H#m&ﬁmamﬂnonnﬂowm%mnmsoonmwmnm
of rudder pedals, 3/32" cable running m
directly to the tailwheel, and then |
1/16" cable running from the tailwheel
assembly to the rudder. The 3/16"
Nylo-flow tubing is used for cable
fairleads.

Begin by mounting the rudder pedals.]
It will be necessary first to make two
€S20's out of the aluminum extrusion.
Note the tab on CSA9 points toward the
aft end of the aircraft.

The side view included with these
wlans shows the general routing of the

MMmch. Avoid sharp turns through the
fairleads, and at the location where
the cable exits the fuselage, position
the exit so that .the cable will rum
.parrallel to the tailspring. This is
_to prevent being able to pull the cable
at an angle, which would put excess loads
on the structure.

Note that the AN115-16 cable shackle
is used only with the rudder pedals and
the outboard CS24 attachwments; the other

four points, because of much lower loads,
delete the shackle and pull directly
against the Thiwmble.

CsS20

LLH

Page 8-3; The MS27039-1-16 bolts are changed to MS27039-1-24.
As an alternative an AN4-14A bolt, countersunk, could be used.
QPC 23: 1/4/79
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INSTALLING THE TAIL WHEEL

Begin by inserting TWMLl through

the tailwheel (TW1).
the assembly in position.

should be a freeplay of about

between TWML and TW2,

Next,

trial fit
There
.02"

Once you have

done this, you can install the tail-
wheel with the AN3 bolt, tightening
it untll it snubs up against TWM1,
which should not pivot when the wheel

rotates.,
Theun,

install CS24 with the aft

screw and drill in the front hole for

the AN3 bolt. Now,

you can assemble
TW3, TW4, and TW2 .as shown.

TW3 will

have to be sanded to permit a slight

alount of freeplay between it and TW2.
Aftex assembly, TW2 and TW4 rotate to-

gether inside of TW3.

Finally, install TW3 onto the

tailspring.

Be sure to level the

alrcraft laterally first and to make
sure that the tallwheel will be per-
pendicular to the ground. TW3 15

IngTaled W iTh Fléx and The AN 3I-12A BOLT

‘nd

Jailuheel! (7T 2

Ed. Note: This tailwheel weldment is
remarkably simple. Steel tube I.D. to
match tail spring O.D. 3" long. Weld a
rectangular plate across the end with

two triangular braces. Ream a vertical
hole to fit a small O.D./I.D. steel tube,
sized to fit a yet smaller brass bushing
having a 3/16" I.D. for an AN3 bolt.
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BUILDING THE MAIN WING by
)

First, you should cut out the UNI
spar caps. Letter each one of them for .

identifying later, as well as placing ox  BEE N AT
‘1in . CONTINUED .ON NEXT PAGE -

The mainm wing is a composite struc-
ture with solid foam core, spanwise tapes
of UNI for bending strength, and two lay-
ers of UNI at 45 deg. to the trailing

3 edge for torsional stiffness and surface
durability. The trailing edge of the
wing is perpendicular to BLOO, i.e. the
trailing edge of the wing has no sweep.
The ailerons are attached to the in-

a centerline in the middle(where the

UNI will cross BLOO). For cutting the
spar caps out, use the technique des-
cribed in the basic education section.

board half of the wing, and there is a ‘ Page 9-1; To avoid confusion,
shear web in the inboard half of the 8L oo it should be noted that the two
wing also. AP M ‘ "uni crossed at 45 degrees along

. . i arovped Leadirg the entire span" comment on the
Aefe: Al caps ane one rece . Litse _ i TOP WING layout, refers_to the 8
Arom oA sk F = arrows crossed at 45 degrees on
" e the TOP WING layout. In general
2 3 one arrow is used for each ply of
t glass, therefore, the 8 arrows
should be changed to only 2 arrows,
each at 45 degrees to the trailing
ﬁ w edge of the wing. See the bottom

Il

wing picture for the correct picture.
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SHOULDER HARNESS INSTALLATION

Prior to glassing the bottom skin
oir the main wing, you will have to in-
stall two 1" square, 3/16" thick mild
steel plates for installing the shoulder
harnesses later. The plates should fit
flush with the bottom wing foam line.
Following glassing the bottom skin
on the main wing, layup ten plies of
BID 2" square over each steel plate.
Once the layup has cured, drill and tap
for a AN4 bolt in each plate. An assembly
drawing is included. Remember that the
shoulder harness bolts are at BL4.5 om
each side. X m " Leom S
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Page 9-4; BL52 wing jig template
should be 0.3" less height than shown.
QPC 12: 9/5/1978 .

Ed. Note: CAD Drawings from Ellipsis Aircraft

have resolved these dimensional discrepancies.
-JJ, 2/2024
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Construction begins by glassing the
alleron slots on both inboard pieces.
When the layups are cured, cut .the BL52
and BLOO templates at the 18-A-B-C-18
line. Use these templates to hot wire
the inboard foam cores into two pieces
each in preparation for laying in the
shear web,

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

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

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

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

2. Study the full size female jig-
ging templates for BL100, BL52,
and BLOO. Notice that a demin-
sion is given from the string to
the aft edge of each female jig-
ging template; e.g. the distance
i1s 0" for BL100 because you set
it that way.

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

'657}__— 1 8ID atl F5° Ao

78
BLS2 (TyrrcAe

.

As you are.locating: the cores in |
position, check to, verify that the
level lines on the.cores are level.

This is important so be .careful. o

At BL0O, you will have to bevel
the two inboard wing foam cores to
allow them to fit together flush at
the proper dihedral angle. N

Also, stand back and slght spanwise
along the wing to verlfy that the wing
is not bowed or kinked. A straight edge
laid spanwise 1s also useful for this.

- Don't be concerned if the templates

need to be moved inboard or outboard -
slightly to remove any bows or kinks.
When everything is satisfactory, mix

up some bondo and bondo the templates

to the table top in the proper locations.
After that is accomplished, the foam
cores should be just resting on the
templates.

The next step is to join the foam
cores together with micro slurry, Check
each level line as you do this. Before
stopping, 5sMIN the foam cores to the
templates with small dabs and being
careful not to move the cores.

CAUTION! The foam cores must fit
within 1/16", and the slow epoxy must be
used to join them, or exotherm damage will
result,,
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When the micro has cured, rotate
the table 90 deg nose down so that the
shear web can be done.

The shear web extends from BL52 left
to BL52 right.

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

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

Use tape to hold the combination to-
gether until 1t . cures.

882
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TRIMMING THE FOAM CORE

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

Read over the section on "Mounting
the Main Wing'" to understand how the wing
fits on the fuselage.

The shear web that you previously
laid up fits against the forward face of
the FS89 bulkhead. Measure the width of
the fuselage at that point and mark it

FUs ELHCE  S10& L,J

T FoRwARL

Do v SN vl e

on the wing foam core with a pen. Mark
BL9.3 on each side at the tralling edge
of the foam cores and connect up the BL
marks. Before cutting out this section
of the foam core, measure the fuselage to
verlify that after the cutting, the foam
core will project inside the fuselage to
. the aft of the FS89 bulkhead. If not,
change the BL9.3 mark so that the core
will project inside the fuselage in that
area, .
Next, you need to cut off the "nose'
of the main wing so that it will Ffit
against the seatback bulkhead. Measure
the distance from FS89 bulkhead to the
seatback bulkhead on each side of the
fuselage, and place marks on the foam
‘at the corresponding locations. Connect
.. the points spanwise with a pen. Tq
Ed. Note: About 1" is trimmed off the nose.

SEATRACK
g 423uzx9%94a

589 Bulbhead
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account for the’ buﬁldup&,f ‘glags later
‘on, wove the line aft 071" . ‘that is the
“icut line; 1t should intersect the leading
- edge:of the wing at, or -inside of ,. the
" fugselage sides., Check this to be sure.
If it intersects the leading edge.outside
. the :fuselage,. you will have to taper and
‘round the core area outside the fuselage
sides to.avoid a flat spot. Cut off the
core: along the cut line and round:
orners; slightly so. that the glass .
lay" down ‘properly. .
#4:5and ‘off the "talls" at the aileron
lots nd:smoothly contour the alrfoil"
"bacKito the alleron slot., Put .a micro
cqrner in as shown.

- PLY BID
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LAYING UP THE BOTTOM SKIN AND SPAR CAPS

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

3.

:;, Begln by cutting UNI glasscloth for
the skin;. Roll the cloth along the cut
direction and mark it with the width.

The wide’ pieces(22”) go outboard while the
narrower' $leces(17"") go inboard.

Next, reread the aileron construction
section and peel ply the ‘ttailing edge of
the wings ‘outboard of BL52 the same way.

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

M e 1 i
W daae | &

e bt

e SPAR CAL POSITIONS,

See ’ S‘/;ecf i —-/

S

, LR
— 7&sm /?2~ca»¢5}5j

_UNIL to wraparound to the bottom of the .l

ling the cloth as you need i1t is advised
also to reduce the awkwardness. Use
scrap UNI oriented in the same directions
to fill any spots not covered- by the main
skins,

At the leading edge,,let the:cloth
hang down vertically. Trim to withint1".
of the tangent pt. Trim the rest: of. ..y
the edges to within 1" also. At-ithe in- «
board portion where you cut the core for -
‘the seatback bulkhead fitting, permit the

"face."

No‘overlap is required just butt it
;the skins together, - Squeege ‘the cloth wel

to avold building up excess resin.:
Find the main wing spar caps

F,G, and H. These will be put on

in that order. The easiest way to

accomplish this is with three people:

two hold the ends of the unrolled cloth

while the third removes the frazzles;

. then-the third man stands at BLOO .and
positions the cap in the proper location
‘(centerline on BLOO and proper distance
from leading edge) while ‘the other two
" individuals keep the cloth off the'foam.

When the center man-is.ready, one of the

people holding the ends lays down his

end of the cloth spanwlise and helps re-
move the wrinkles and kinks... Then,. the
other individual on the other end does
the same thing. Squeege the spar cap

well before repeating the process with

the next one. 'Always squeege from .

BLOO outboard to Keep the UNI fibers
straight. AR

S Peel ply all of the- joints. Peel -

-ply: the first two inches of the leading

edge.

7. Knife trim the. leading edge at, the_,

tangent point before quitting.




LAYING UP THE TOP SKIN & SPAR CAPS

Let the bottom skin cure for at
least one day.

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

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

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

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

L. The top of the wing has more
spar caps.
2. At the leading edge, the top

' skin must wrap around the

leading edge and overlap the
‘bottom skin by about 1"

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

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

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

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

freuned

fearBo~ BoFlony Shina lbelire

g/a .r.r/m; Hop SLin ; Svmrs far

A al/erpm

CO75F s Adrr




m
HOUNTING THE OUTBOARD AILERON PIVOT

The outboard pivot is mounted at

approximately BL38.
’ Screw CSM3 into CSM2 and retain it
+~with 'a locknut, ag shown. It must be:
. tight.' Round the end of CSM3 slightly.' ~
: Measure’28'" outboard from the in-
“ boardend ‘of the alleron(that's the end
"whichistill:has €S9 visible). Using a
router blt, route a slot 1/8" wide for
about .plus or minus 25 deg. of rotationm.
(see sketch). Next, insert CSM2 into
CS9 with the flange pointing inboard.
You may have to sand CSM2 to get a snug
_fit. Push CSM2 outboard thru the tube
with & stick until you just see 1t flush
..with the routed slot. Rivet 3 MSP43 cherry
rivets to-hold it in place.

The routed slot must be opened up so
that CS11l can slide off of CSM3 and out of
CS9 while remaining perpindicular to CS9.

" This means that ‘the slot must be about . .
0.5" to 0.6"-wide. Also, check to see. that

. CS11 .can rotate:about CSM3 approximately

4 25 dég. :An:each direction while inside
'C59.°" Deburithe -slot and round all corners
to avold stress cracks. Do not make the
slot dny larger than you have to.

Repeat-this procedure with the other
alleron. Be careful that the flange on
CSM2 points-inboard so that CS11l will,
slideoff CSMB as the ailleron is moved

‘inboard -

:C510. 15 a shaped block of red foam

which’is mounted in the wing. Later on,
swillibeiimounted in CS10 permanently.

To find out-‘where CS10 should go, tempor-

- arily set each alleron in its approximate

/4/4520/\/ wnaoAED x//uc.e" 057‘4/4

,/ eridle 576
(fbu;"cd)

-.agalnst CSM2. Now you can mark where

.frigging.

Cotoed ~For CS// CU&?vqce

Y P .
For C/ar/'/;/, CcsSM 2 f"C‘SM.? .._”/)07" J‘ﬁowq

SecTIon 88
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position on the wing, with the inboard
alleron edge at BL10. CS1l should be

.CS10 must go to capture CSll. Remember
that to:remove the aileroms,  they are
moved . inboard (while CS11; remains fixed,
:in CS10) until CS11 slides.off. ,CSM3;.
‘then’ the-aileron can be.pulled off.” If
you don't stand back and think about’

this, you are likely to error during

the installation. ]

Once you know where CS10 goes, remove
the blue foam of the wing core and install
CS10 with dry micro,and sand to remove
bumps and’ joggles. " CS1l will be per-
manently .installed into .CS10 later
.during: the aileron installation and

. 'One BID over CS10, top and bottom '
is used to permanently attach CS10 to’
the main wing

2

L TABoARD - besze

Ed. Note: CSM2 is a turned AL insert
to be riveted inside CS9 torque-tubes.

6'5‘// a? BL 38

These are not difficult for a machinist
to turn on alathe given the dlmenswns C’S‘M z
-JJ, 2/2024
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INSTALLING THE AILERONS

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

" . Begin by jigging the main wing vert-
{cally with the leading edge at the table.
This will make the following technilques
much”easier.

Take CSM1 and make a 0.8'" length plece
for the Right Alleron, and a 1.8" piece for

_the Left Aileron. °If necessary, sand these
to allow them to snugly fit inside CS9,
flush with the inboard end of CS9.

Remove CS11l from the outboard pivot
so that it doesn't get in the way.

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

Find CSA5 and CSA4., These two welded
assemblies will be used with the ailerons
to jig both CS6 bearings. .

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

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

- BL9.3

2. Have one individual hold CS6
against the core while you
hold the aileron in position
and push CSA5 thru CS6 into
CSM1

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

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

5. Repeat Steps 1-4 with the left
aileron except that CS7 will have
to be aligned also. The top face
of CS7 can be sanded so that it

‘will fit properly to CS6(rt. All-
eron). 5-Minute CS7 to CS6(rt.
aileron) and CS6(Lt. allerom) to
the wing core.

6. Be careful not to break the 5-

_Minute bond between any of these
pleces. Now lay up the BID that
permanently jolns the bearings to
the wing cores. -Be careful not
to get any epoxy in the bearing
holes.

The CS8 spacers on each side restrain
the aileron from moving inboard and falling
off of the outboard pivot(CSM3). These
spacers are installed after CS1l is per-
manently attached to CS10.

&L06" spns

Fage 7-11

After the ailerons, rudder and elevators
have been rigged in place so that the bk

ends have been trimmed for clearance,
glass the ends with one BID.

QPC 16: 9/5/1978
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Begin by positioning the aileron on
the wing, leaving about 1/2" gap between
CS6 and the ailleron for the future CS8
spacer. With CS1l up against the CSM3,
mark where CS1l will enter CS10.. Using
a router, route out CS10:so:rthat CS1l:.:
will fit. CSl1ll isg‘inserted -with Elox.
It is very important that' there.be no o
alr spaces in the joining. 'Before in-
serting CS11l, stuff flox into the slot
until it wont hold any more. Paint :
CS1l with epoxy & slowly imsert it into -
the slot, moving it around to promote R
good squeeze out. If you have any doubts,
remove CSll and repeat the process.

When you are satisfied, wipe away the
squeeze out and carefully slide CS1l onto
CSM2 and slide CSA4(or CSA5, depending on
the side) thru CS6 to complete the jig-
ging. The idea is to use CS6 and the
alleron ‘to jig where CS1ll will cure. Use’ !
tape wrapped around the aileron chord- A
wise, stirring sticks, and maybe even
Bondo to hold the aileron in the proper
position with the proper gap(about .06").
) Once the layup has cured, remove the
“-alleron’and carefully inspect everything. ..

The only operations remaining are to
fit the CS8 spacers, and-to install the
AN3-14A bolts that join the aileron to
CSA4 or CSAS.

Using the alleron rigging template,
verify that the aileron can move 25 deg.

{ up ox down from neutral without binding.

"With the alleron taped at neutral, and
the arms on CSA4 and CSA5 pointing toward
the leading edge of the wing, drill in
the AN3-14A bolts.

Next, make up the CS8 spacers.

Allow about 1/32" to 1/16" play in the
,. system by sanding the spacer and trial
"7 fitting until this is acheived.

Note also that CS5 projects thru
CS7 to keep it from inadvertently fal-
ling out.

As a final check of your workmanship
and skill, hook everything up and verify
that there is no binding anywhere, that
the play is within limits, and that full
aileron travel is available.
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Ed. Note: What in God's green Earth was Burt thinking?
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BUILDING THE CANARD

The Quickie canmard has swept leading and the experience that you have gained

.- and trailing edges, anhedral, a plain from building the main wing should enable CONTINUED ON NEXT PAGE
elevator which also serves as a flap, you to build the canard in about the same - )
and in addition to carrying about 607% amount of time. It is best to reread the Page \_.oL__“ ._..o_u Om:m_d_.m_um_, Caps;
of the aircraft weight, it provides the sections on building the main wing to re- Cap J is 7 <<_.am by 120" long.
energy absorption(i.e. "spring') for the view the procedures. Cap L is 5" wide by 60" long.
main landing gear that is mounted at the First, you should cut out the UNI QPC 27: 1/4/79
tips of the canard. cloth used for the spar caps. Letter o
Because of these factors, the canard each one of them for future identification, &84m0 8lo SPA€  LALS \Q\\NN )
is somewhat more complex to build than as well as marking a centerline. _ = /e X /50
the main wing is. However, the basic ey 12 x 180"
principles and techniques are the same, ] G jo* w® \%.0\,.
= 4 9 x /3"
( = z & x /80
T 7T X TS )7"x 120"
[ 0 %h:
£o8wARD 4" - K " X
Lo hﬂ‘llm L S x 2! <L5x60"
J=anm
QNW\%, QQ\V Vd & aloryé con Four \QnL
’ e F 1Y ArFher a.C .
D\ bed Vil h\\\h\» a-€
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Ed. Note: Calculations show the canard structure is unlikely to fail at any G-loading that is aerodynamically possible below Vne. It can also withstand 3G landings without exceeding E-glass fatigue strength. If constructed properly, the
Canard won't fail from a 6G landing. At which point, calculations indicate the fuselage will begin to contact the ground. Keep in mind, with full aft-stick deflection and idle power, this will result in only a 508fpm descent rate while
pitch-bucking. This downward rate of 8.5ft/s is easily absorbed by the robust landing gear. This ability to safely descend with full-elevator deflection, instead of suffering a stall and spin, is a unique feature seen on several of Burt's
designs. Considering early Quickies were overweight and severely underpowered, and many have crashed due to insufficient climb rate at moderate density altitudes, no accidents of the single-seat Quickie have resulted in a fatality.
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Cons:ruction.begins by glassing the
elevator slots with one BID at 45 deg. to
the spanwige direction, just like
the aileron slots. When the layup has
cured, cut the BL10, BL49, and BL88 tem- . ..
plates‘at the 33-F-G-H-I-32 line., Use
these templates to hot wire the foam cores
into two pieces each in preparation for
glassing the canatd.

The canard must first be jigged upside
down on the table. Note that since the
canard has anhedral rather than dihedral,
the canard tips will be higher than the
root, which 1is opposite of the main wing.
Full size patterns of the female jigging
templates are included, and these should
be made at this time.

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

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

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

At BL10, left and right, you may have
to do some sanding to make the cores fit
together at the proper angle. CAUTION'
the cores must fit within 1/16" or ex-
otherm damage can occur,
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Also, stand back and sight spanwise
along the canard to verify that the ca-
nard 18 not bowed or kinked,” A straight
edge laid spanwise is also useful for
this.

Don't be concerned if the templates
need to be moved inboard or outboard
slightly to remove any bows or kinks in
the canard. When everything is satis-
factory, mix up some bondo and bondo the
templates to the table top in the proper
locations. After that is accomplished,
.the foam cores should be just resting on
the templates. :

' The next step is to joln the foam
cores together. Glass ribs are layed .up
at the BL10 joint on each side. The -
BL49 joint is accomplished with micro
slurry. Be sure to use slow epoxy. Refer
to the education section for core joining
information. .

After the combination has cured, cut
in the Flox Corners at the BL10 joints.
Before doing the Flox corners, however,
recheck the level lines at the tips and
5 minute the cores to the templates.
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LAYING UP THE BOTTOM SKIN AND SPAR CAPS

Using a hard block on the foam cores,
clean up all joggles, excess micro, and
bumps. At BL10, left and right, round
the jolnts so that the glass can flow
~smoothly across BL10.

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

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

. The procedure used is identical to
that used on the main wing. Begin by
‘measuring, and then cutting the UNI
cloth for the skin. As before, roll
the cloth along the cut direction and
mark 1t with the width. Remember that
the UNL plies are crossed at 45 deg.
to the tralling edge of the canard to
provide torsional stiffness. The
fibers must,be straight, so take your

- time getting the wrinkles and kinks
out, Unrolling the cloth as you need it
i{s advised also to reduce the awkward-
ness. Use scrap UNL oriented in the
same directions to fill any spots not
covered by the main skins.

At the leading edge, let the cloth
hang down vertically, Trim to within 1"
of the tangent point. Trim the rest
of the edges to within 1" also. At the.
trailing edge(the shear web) the UNI
must wrap around down to the bottom of
the face.
No overlap is required;just butt
fit the skins together. Squeege the
cloth well to avoid the buildup of
excess resin, ‘ 3
Find the canard spar caps 4, B, C,. , .
and D. These will be put on in that oider.
Use’ the technique used on the main wing.
to put them on.''In order to reduce the'
buildup of material on the canard shear .
web, trim B and D even with the trailing
edge so that only A and C wrap around
down to the bottom of the shear web.. o
~ Peel ply the jolnts, the’ entire shear';'_w
web, and.ithe. initial 2" of the"leading edge.;{
Knife itrim: the ‘leading edge’ at’ the ' .7 ,"h
tangent!point before quitting. s :‘{
_ Let this bottom skin cure for at Lk
least one day. )

LAYING UP THE TOP SKIN & SPAR CAPS

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

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

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

Clean up all joggles, excess mlcro,
and bumps. At the leading edge, feather
the bottom skin to a fedther edge at the
tangent point. Remember that the top
skin must wrap around the leading edge'
such that it overlaps the bottom skin
by about 2.

+Before glassing the skin and spar
caps,. however, you will have to complete
the spanwise stiffener. To do this, lay
in the one UNI(with the fibers running
in the spanwise direction), the two BID
(with the fibers at 45 deg to the span-
wise .direction), and the foam stiffener.
Hold: the - stiffener down with naills through
the stiffener into the canard foam core.
Knife trim the excess glass and sand the
area smooth so that it blends in nicely
with the canard core.

Although the layup involves more
spar caps than the bottom,- you should
still be able to finish it in about 3
hours with two or three people.

As before, trim every other
spar cap at the tralling edge(l.e.
let E,G,I,:and K wrap around)

Knife trim the glass at the
tips and leave the canard tips square.

v+ Permit the canard to set for two
days before-breaking the lumber loose.
Before dolng that, bondo a board onto
the wing in the level: position so that
you will be able to easily tell when
the.canard is level as you mount it
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INSTALLIEG TRE ELEVATOR SLOT FOAM CORES

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

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

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

Review the section of the main wing
plans on TRIMMING THE FOAM CORE as it
applies to sanding down the "tails".

Do that with the elevator slots, in-
cluding the micro corner, and then layup
one BID top and bottom to join the ele-:
vator slot foam cores to the main portion
of the canard. Lap the BID a minimum

of 1" onto the main canard skin.
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MOUNTING THE OUTBOARD ELEVATOR PIVOT

Fiand CSM7 and locate it about 0.25"
inboard from the outboard end of CS16.
Use 3 pop rivets to hold it in position.

Find CS19, and insert CSM5 as shown
with the three washers and the AN363-428
nuts. There must be a minimum of 0.6"
from the last washer to the end of CSM5
so that CS16 will have to be moved in-
board quite a ways before it can fall off
CSM5. Round the end of CSM5 as shown.

Later, when CS19 is installed against
the canard shear web permanently, the ele-
vator slot foam core will be trimmed span-
wise so that CS19 will fit flush against
the end of 1it.

Conard Shear #eh
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Ed. Note: CSM7 is a turned AL insert to be riveted inside
CS8 torque-tubes. These are not difficult for a machinist
to turn on a lathe, given accurate dimensions. - JJ, 2/2024
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FEITING THE MIDSPAN ELLvVATOR PIVOT

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

The midspan pivot 1s mounted at BL49.

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

Measure 38'" outboard from the inboard
end of the elevator. Using a router bit,
route a slot 1/8" wide for about plus or
minus 17 deg. of rotation. Next, insert
CSM2 into CSL6 with the flange pointing
inboard. You may have to sand CSM2 to get
a snug fit. Push CSM2 outboard thru the
tube with a stick until you just see it
flush with the routed slot. Rivet 3
MSP43 cherry rivets to hold it in place.
Note that the rivets grip the tube/CSM2
assembly, To do this you will have to
drill access holes thru the foam so that
the rivet gun can reach the rivet. These
holes .can be filled later with foam and
micro.

The routed slot must be opened up
so that CS17 can slide off of CSM3 and
out- of CS16 while remalning perpindicular
to CS16. This means that the slot must
be about 0.5" to 0.6" wide. Also, check
to see that CS17 can rotate abgyt CSM3
approximately 17 deg. in each direction
while inside CSl6.

Repeat this procedure h the other
elevator. Be careful that
CsM2 points inboard so that ‘€
slide off CSM3 as the elevator is moved
inboard.

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

To find out where the pair of CS18's

should go, temporarily set each elevator
in its approximate postion on the canard,
with the inboard elevator edge at BL1l.
CS817 should be against CSM2. Now you can
mark where the pailr of CS18's must go to

A

(while CS17 remains fixed between the

pair of CS18's) until CS17 slides off
CSM3; then the elevator 2an be pulled

off. If you don't stand back and think

about this, you are likely to error
during the installation.

Once you know where the CS18'sg
g0, use a router as you did with the
allerons, to remove that portion of
the elevator slot foam core, including
the BID on top and bottom

BL 49
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Ed. Note: CSM2 is a turned AL insert to be riveted inside
CS9 torque-tubes. These are not difficult for a machinist
to turn on a lathe, given accurate dimensions. - JJ, 2/2024

capture CS17. Remember that to remove
the elevators, they are moved inboard
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INSTALLING THE ELEVATORS

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

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

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

Take CSM1 and make a 1.3" lemgth
piece for the right elevator and a 1.8"
length to the left elevator. If nec-
egsary, sand these to allow them to
snugly fit inside CS16 flush with the
inboard end of CSl6.

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

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

Find -CSA8, CSA6, and CSA7. These
three welded assemblies will be used

. with the ‘elevators to jig the phenolic
bearings.

The purpose of the following des-
cription is to allow you to fit the
elevator in a way so as to prevent binding:

1. Trim the canard core locally so
that CS15 can be positioned at
BL10.3

2. Find CS19

3. Have one individual hold CS15
against the core while you hold
the elevator in position and
push CSA7 thru CS15 into CSML.
The inboard elevator should be
about 0.5" outboard of CS15 so
that the CS8 spacer will fit.

4, Slip €S19 into CSM7 and position
C519 against the rear face of
the canard shear web

5. Verify that no binding occurs
during elevator movement. If -
it does, modify CS15 and CS19
till they allow the elevator to
rotate freely. Don't be too
concerned with the elevator gap
near the midspan hinge since
that can be corrected when CS17
is installed permanently. The
gap inboard and outboard should
be about 0.06" top and Bottom,
just like the aileroms.

6. Mix up some 5-Minute in order to
join CS15 to the core and CS19
to the shear web. Repeat Step
5 and hold everything in the
proper position until the 5-
Minute has cured; then remove
CSA7 and the elevator.

7. Repeat Steps 1-6 with the left
elevator except that CS1l4 will
have to be aligned also.

8. Be careful not to break the 5-
Minute bond between any of these
pieces. Now lay up the BID

. . that permanently joins the

%, phenolic bearings to the wing
core.. Be careful not to get
‘any epoxy in the holes.

For A’c/df Frorial /eﬁ,/5)
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INSTALLING THE MIDSPAN PIVOT

Once the inboard and outboard layups
over the bearings are cured, you will
want to permanently install CS17 between
each pair of CS18's. The elevator gap, :
which should be win.. 0.06" top and bottom,
can be set by where CS17 is installed

~vertically.

Begin by installing the elevators
on the inboard and outboard pivots. Re-

member  to leave a gap of about 0.5" -in-
‘board.for CS8 spacers later on. Next

install CS17 on CSM3 against the face
of CSM2. Make it the core of a sand-
wich with a pair of CS18's, and trial
fit the sandwich in the canard against
the shear web( the cutout for the sand-
wich should have been done earlier).
When satisfied with the fit, permanently
mount the CS18's and CS17 with flox.
Use tape and stirring sticks to main-
tain the elevator gap top and bottom

at about 0.06". Permit the combination
to cure one day, then lay up one BID
across the sandwich top and bottom to
smoothly join them to the canard core.
Some sanding of CS18 may be necessary
to make a smooth transition. Repeat
this procedure with the other elevator.

INSTALLING THE CS8 SPACERS

The CS8 spacers prevent the elevators
from sliding off the pivots inboard. The
installation is the same as what you did
for the allerons. Allow about 1/32" to
1/16" free play in the system. Remember
that the elevator must not fall off CSM5 ¢ 5
and CSM3 until it has moved inboard at
least 0.3" inboard.

Page 10-9; After the ailerons, rudder and elevators
have been rigged in place so that the ends have been
trimmed for clearance, glass the ends with ‘'one BID.
QPC 16: 9/5/1978 ¢

CONTINUED ON NEXT PAGE
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and set the elevator rigging template in

RIGGING THE ELEVATOR SYSTEM

In this section, you will drill in
the AN3-14A (2) and AN3-11A bolts joining
CSA7 to CSML, CSA8 to CSML, and CSA6 to
CSA8. Before drilling any of these bolts
in, you wust make sure that proper elevator -
travel is available.

- Make the Elevator Rigging Template.

Mount the elevators onto the canard,

place. Tape the elevator at 0 deg.

Begin by connecting CSA6 and CSA7
together with the Heim M34-14 and F34-14
rod ends. Notice that the arms on CSA6
and CSA7 must be parallel. You accomplish
this by adjusting the length of the rod-
end combination.

| The elevator must travel 17 deg. up
before stopping. The drawing shows the
proper orientation of the arms at an
elevator position of O deg.(about 30 deg.
from the horizontal). Before drilling in
the AN3-14A bolt in CSA7, verify that the
assembly can go 17 deg. up or down without
restriction. or binding. If there is a
restriction, it will probably be CSA6
hitting the canard in the 17 deg up el-
evator diréection. When you are sure that

the right elevator has the proper travel i
up and down, drill in the AN3-14A bolt
that joins CSA7 to CSML.

Next, with the left elevator at
0 deg., set CSA8 so that its trim arm is
vertical. Now you can drill in the
AN3-14A bolt that connmects CSA8 to CSML.

Finally, with both elevators at
0 deg., drill in the AN3-11A bolt that
connects CSA6 to CSAS8.

Now do a final check of the elevator
system to verify that the elevator will
travel 17 deg. up and down without bind-
ing or interference.
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WHEEL PANT CONSTRUCTION
In this section, you will make one

‘left wheel pant and one right wheel pant.

The wheel pants are composite struc-

* tural shapes that must carry all landing

gear loads into the canard. Therefore,
they are made much stronger than the or-
dindry cosmetic type wheel pants found
on many homebuilts. There is some carv-
ing required, but after having finished
the fuselage, you will find that easy.

Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. Also 5" drum brakes from AZ_usa.
And hydraulic disk / puck brakes from AeroConversions.
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Begin by making two each LGl, LG2,
and LG3. LG2 and LG3 are made from the
orange foam. The LGl cores are made
from the blue foam. Mark one set Left
and one set Right to avoid confusion.

The following procedure will be used
to make the left wheel pant. However, the
right wheel pant is just a mirror image
80 that the same basic instructions will
cover it also. You will probably find

it easler to do both of them at the same
time. !

See  Appendin Sheets S¥&
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Use a plece of 0.063" thick aluminum
one inch square, drill a hole for an AN3
bolt in the center, and then rivet a nut-
plate to the aluminum so that the bolt can
pass through the aluminum into the nutplate.
Agssemble the pulley combination as shown. -
Next, trial fit the assembly in the LGl
core, removing foam so that the aluminum
will fit flush with the LGl face. When
satisfied, remove the pulley and bolt,
protect the nutplate hole with silicone;
and mount the aluminum/nutplate asseambly
to LGl with flox.
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Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. Also 5" drum brakes from AZusa.
And hydraulic disk / puck brakes from AeroConversions.
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_Next, you will need to join LGl and
1G3 with micro. Remember that the LG3
goes on the -inboard face of LGl(i.e. as
you visualize the wheel pant mounted on
the canard, LG3 is on the same side of
the LGl as the fuselage is). Leading
edge and trailing edge marks have been
included on the LGl skefch to allow you
to line up the pieces; basically, LG3
covers up the LGl cutout. You may need
to use some weight to hold the pieces to-
gether until they have cured.

Once that curing is accom.lished,
lay the combination on the table with
1.G3 face down, and layup two plies of
BID on the inside of LG3, allowing the
cloth to lap up on the LGl faces that
surround LG3.

T BID \mv@b\sw
Kt 7Fim

) Onte LG ) Faoec
1 \\h; e MN.\\NN_.\.\\"\. @\»\\&
HERETES B

THBLE Cess _
Now, you are ready to flag the UNI
stiffener over the location of the LG4
inserts. Begin with a piece of UNI cloth
10" x 7" with the orientation along the

While the layup is curing, take LG2
and layup two BID on the inside face(i.e.
the face that will be inside the LGl cut-
out when it is attached. Roughly trim
the glass so that it doesn't exténd be-
yond the edges of LG2, but don't be con-
cerned if you trim somewhat ingide rhe
edges. Flag a UNI stiffener to LG2 jus.
like you did with LG3, remembering that the
stiffener is on the side of LG2 that will
be inside the LGl cutout when LG2 is
joined to LGL.

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

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

Drill in the pulley hole with a short
angle drill. If you don’t have one, cut
the hole with a small exacto knife.

Uil zen oAl
vl umwwwwmmw .
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7" edge. Flag the piece 5 times along
the 7" edge(l.e. every 2"). Flagging 163
consists of the following procedure:
1. Fold the cloth over om itself ToP y/Ew) Toward £L00
2. Wet out the cloth
3. Lightly run a new razor blade
across the bubble
M. anvwwm Mrm nmermmouws o — Next, the two LG4 inserts must
- Repeat s mvwmﬂ A es) y be placed into postition after the
48 megdeds | e previous layups have cured. Remove
orange foam from LG2 and LG3 down to
’ the inside glass layup in the areas cn
/e iz ' ?
. B Tr Z ‘__ ,M\..R.MN&BM\QN%\.\W\.%}\\ the LG2 and LG3 patterns which denote
: .\. . M \T\:\«\X\& -,y the locations of the LG4 inserts. Then
N ﬁ.nu. “: ﬁ m when \boh\.@u M\mi&n use micro to permanently insert the LG4
- o = = tof et I inserts. B
_...“” b \\Wm\t\“ﬁm\ T\\MM\\LMM\MQ After these layups are cured, drill
\ \qu ‘hm\\M\\»dh$W§ in the pilot holes for the axle with a
FuruRke LOCATI0V ° b ’ long 1/4" drill. To do this, with the

(See /2ge /13)
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wheel pant laying flat on the table,
drill through both faces, keeping the
drill perpindicular to the pant.

fZoe

The next step is to drill in the
1/16" diameter pilot holes for the
brake assembly(BSW1).
provided and carefully line it up with
the edges of the wheel pant and the
axle hole you just drilled.
pilot hole Should be drilled
on each side of the pant.

Use the template

The
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to fit the hole in the top of LGl where

it joins the canard tip. Next, remove

the foam, put in flox corners where shown,

and layup two BID, lapping up on all

faces of LGl, as well as the canard tip.

Before the layup becomes tacky, position

the foam block with micro in place. Make

sure that no volds larger than 1/16"

exist in the bonding. ZLet this setup cure.
Now you are ready for the fun part,

contouring the wheel pant. Several tem-

plates are provided to help with the task.

Before starting, look at the canard tips

and the pictures provided to visualize

-, what you want the finished product to

% 'Jook like. The templates are provided

to help, but use your eyeballs to develop
a pleasing shape:. Some points to remember
‘are as follows:
1. LG4 should remain .250" thick at
the axle hole.
2. A smaller pant will be lighter and
cleaner looking, so don't leave
excess foam on the pant.

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

—FoAm  Block
A Fter “,Q\\Quw

SECT7040 A-4 STeEr ¢

N oK cotneR,
m\«o&\\t‘mm. b.w.”&

N.M\U Strrp

FLox

BoHrory Sty

LG

seCTION A4

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

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

PR L .\.\.\u.\\\v s
. CANARD 3

ENAE

iR

3

Enife Tring

163

CCReEr oR Bevss
FB&r Beolr (SHAPE

Leroree Two LD LIyul)
(POST BT within 1))

L&T

464

See Appendic SheefG (Prerves]
/81D 7Epe o cover £Tmr (73

SECTION BB

Flagoed CNT StiFmer

27ligh ¥ D \\u\»w : \\hﬁd.&

. 5 plies Thiek. (See pageli=3
/5 . Fovr position).

S

SEC 7704~ A-A4

e B O
a3t & FACE

SETER  GLASSIAIG

2 BID o
OUTSIDE FACE

Looe AF FhHs skefch DQ\N\.A\\\W o

(ARG 5 PREPARIN G FOR  Gedssnk

pake sore

surr QIrCcratt IS
Erxac X\w She Soze

\Bbw A/ &

”~

-~



BRAKE INSTALLATION

The brake system consists of one
mechanical tire scrubber per tire (BSW1),
actuated by a 1/16" cable that runs over
a pulley (AN210-1A) in the wheel pant,
through the 3/16" diameter Nylaflow tubing
to the opposite wheel pant where it connects
up to another BSW1l in the same fashion.
The system is actuated by a pull handle in
the cockpit. The brake shoes (BSW1) are
spring loaded in the "off" position.

Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. And 5" drum brakes from AZusa.
Also hydraulic disk / puck brakes from AeroConversions.
Although leaking brake fluid in the canard will ruin the foam.
-JJ, 2/2024
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Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. And 5" drum brakes from AZusa.
Also hydraulic disk / puck brakes from AeroConversions.
Although leaking brake fluid in the canard will ruin the foam.
- JJ, 2/2024
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The brake pull handle is carved out
of pine, or any other durable wood. The 1/16"
cable is looped through a hole in each
end of the handle and then is connected
with two nicropress sleeves to the 1/16"
brake cable that runs continuously from

CAnARD the left pant to the right pant. Remem-
ber to thread the two nicropress sleeves
18- C Nucropness for the brake handle cable before hooking
'/’7f 7, — up the two BSWl's.
- r= 4 V16" Diams Adyhe o ke, The brake pull handle is positioned
! S /éu Cable Comfinvaus conveniently on top of the fuel tank with
betaes e Sroo Velcro tape.
Z"" Cable @c_sw ,”,: ~ After installation, check that the
/ brakes do not drag agalnst the tire in
the "off" position.
. Also, brake efficiency will be poor
ANTT— T3P OF e 7Ank until the shoes and tires have worn in
Z’ somewhat.
/364## PuLe
(el e
< Ve “ale
! /jm Tooe) COCLLIT  BRAKE
HIOLE L0 OF
F/SECAGE
7oL
prew | Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. And 5" drum brakes from AZusa.

Also hydraulic disk / puck brakes from AeroConversions.
Although leaking brake fluid in the canard will ruin the foam.
-JJ, 212024
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Ed. Note: There are quite a few go-kart and scooter disk-
brakes on the market. And 5" drum brakes from AZusa.
Also hydraulic disk / puck brakes from AeroConversions.
Although leaking brake fluid in the canard will ruin the foam.
- JJ, 2/2024
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| MOUNTING THE WHEEL

Begin by mounting the tires on the
wheels. To do this, take the two wheel halves
apart (note that an allen head tool is required),
slide the two halves over LG8 (see below) after
mounting the tire, and rotate the two halves
until the 1/2" diameter tire tube hole (at the
wheel halve split line) are lined up. Then,
reassemble the halves with the allen head screws.

Open up the 1/4" axle pilot holes in
the wheel pants to 5/8" diameter.

The following procedure and sketches
are for the left wheel, but the right wheel
is a mirror image.

Make LG8 after carefully measuring the
appropriate distance off of the wheel pant.
The LG7 spacers are made out of 6061T6 Alum-
inum tubing of 7/8" diameter and 0,125" wall.
The LG7-bearing-wheel-bearing-LG7 length
should be about 0,02" less than Distance "A".

By inserting LG6 through the pieces to
keep them in the proper position, you can
slide the assembly up into the proper pos-
ition inside the wheel pant, Next, slide
and push LG8 from left to right slowly,
pushing LG6 out the other side of LG3. When
LG8 1s resting between LG2 and LG3, center
the AN970-3 washers on the holes and insert
the AN3-444 bolt, The bolt must be tightened
until it clamps up the LG7 spacers against
the bearings. If LG8 is too long, it will
prevent the clamping effect; 1f the LG7
Spacexrs are too short, they son't clamp up
elther. Therefore, you will have to do some
trial and fitting to make things come out
right. In the future, whenever you want to
remove the wheel, use the LG6 piece, just
reversing the above procedure,
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ELEVATOR- WHEELPANT FAIRINGS

You currently have a large gap between
the elevator and the wheelpant. Fill it by
carving a block of blue or green foam to
shape and glassing two plies over it, lapping
up on the wheelpant and the face of CS19.
Since the elevator will be at about -5 deg.
at cruise, you may want to set the elevator
in that position before carving:

POST-CURING THE CANARD

In order to prevent the canard from
creeping because of the weight on it, it
should be post cured before it is mounted
on the fuselage. ' -

Creeping is when the eFoxy'deForms

because of heat and load. It

can be minimized by heating the glass
above the highest temperature that the
glass will. see in operation. If you were

¢

DAL

7/

a multi-million dollar company, you would
use a very large oven; however, painting
the canard black with primer and setting
it in bright sun will accomplish the same
thing.

If you desire, you may want to skip
to the finishing section and put the
smooth finish on the canard before priming
it. However, if you would prefer to do
all of the finishing work on the aircraft
at one time, you can just shoot some black
primer on it and then clean it off later.

Black 18 used because it absorbs more
heat and therefore gets the glass hotter.
Expose the top and bottom of the canard to
the sun. Check the temperature by placing
the palm of your hand oh several. locations. .
If you can hold your hand on the suxface
for about 5 seconds, the temperature is
right. -Let the canard set like that for
about 10 minutes. Do not let it get too
hot.




FUEL TANK INSTALLATION

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

Next, fabricate the fuel tank stif-
fener from orange foam. The semilcilrcle
in it 1s to allow fuel to drain from one
side to the other. Once you have the
approximate shape, join it to the fuel
tank with one BID on each side.
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Page 12-1; The 1" square x 1/4" thick of aluminum can be made
from two pieces of 1/8" thick aluminum bonded together with epoxy.
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Now, you are ready to install the

fuel inlet
fuel drain

line and fuel drain. The
is threaded into the 1/4"

thick aluminum plate you installed prior
to glassing the outside of the fuselage.

The screen

is used to encompass the fuel

inlet to keep out FOD. It is dome shaped
and held in place with Flox. The fuel

inlet line
ing. Use
meets the

is 1/4" diameter Aluminum tub-
lots of flox where the tubing
screen. The line 1iIs run to.

the left rear part of the tank at the
fuselage side, so that it can exit the
tank at the notch you previously made

Strcern Ffrom Aarduware Store in the fuel tank.:
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Ed. Note: When contouring fuselage floor
and the bottom of fuel tank shape, consider
fuel-flow in various attitudes. Tank should
have a shape to facilitate fuel pickup in both
the cruise and climb condition. And with
slightly un-coordinated turning flight.

-J3J; 2/2024

In order to provide a good leak-
proof seal around the fuel tank after

installation, small stiffeners are placed o

along jthe fuselage side so that upon
installation, the fuel tank will sit down
on them, thus assuring good squeeze out
of the flox. These stiffeners are nom-
inally .3" x .3"., They are located in
place by dry fitting the fuel tank in
place, tracing around the fuel tank on
the fuselage side, removing the fuel’
tank, lowering the traced lines about

.3" to allow for the fuel tank thickness,
and then installing stiffeners with flox. N
LeU sTiFeners Cure before insTall ing Tank. il-
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Ed. Note: When contouring fuselage floor
and the bottom of fuel tank shape, consider
fuel-flow in various attitudes. Tank should
have a shape to facilitate fuel pickup in both
the cruise and climb condition. And with
slightly un-coordinated turning flight.
- JJ, 2/2024






The 3/8" 0.d. by 0.062" Polyflo tubing
is not compatible with fuel and should
be replaced for fuel lines with 1/4" 1.D.
vinyl tubing which is shipped with all
new kits, or black automotive fuel line.
QPC 28: 3/26/1979
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MOUNTING THE MAIN WING

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

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

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

Some important considerations are:

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

" be trimmed to make it fit the
actual wing.

2. The level board on the main wing
must be level when the main wing
is in the proper position. Re-
check the fuselage leveling also.

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

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

5. Check the dihedral of the wing by

siting across the span with a
level as shown.

Line of sife ctang
o Carpenters Level

/- tevel Boa~

e

~o & [

When everything is ready, dull the
glass wherever the fuselage and wing will
meet, and then mix up some micro for the
areas on the left and right fuselage sides

* where the mating oevcurs. Paint pure epoxy

on the front and rear faces of the wing
where it will meet the FS89 bulkhead
and the seatback bulkhead. Trowell on
plenty of flox to fill any voids between
the bulkhead and the wing. Lower the
main wing onto the fuselage; verify good
squeeze out and then remove the excess.
Now, check the level of the fuselage
and wing again, as well as the dihedral
angle. When satisfied, leave the aircraft
alone for one day in order for the epoxy
to cure.
Then, you can begin applying the
BID and UNI tapes that provide the real
strength. Note that two tapes are used
everywhere.
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MOUNTING THE CANARD TO THE FUSELAGE

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

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

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

Some, important points to remember
as you are doing this work are:

1. When the fuselage sides were

- made, the BL10 canard template
was used to approxlmate the
cutout. This cutout will have
to be trimmed to fit the real
canard.

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

3, Avoid having to use lots of
dry micro to fill voids during
the final mating process by
being careful in the trimming
process.

L4
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CANARD

4. Check to make sure that the
canard centerline is on the
fuselage centerline.

5. Check the skew of the canard by
measuring the distance from the
axle to STA172(whére the tail-
spring meets the fuselage) on
each side. They should be equal.

When everything is ready, mix up dry
micro and apply it liberally to both the
canard and to the fuselage wherever the
two will mate. Gently lower the fuselage
into position on top of the canard. Make
sure that you obtain good squeeze out
everywhere and then remove the excess.

Now, once again check the level of
the canard and fuselage, as well as the
skew of the canard. When you are sure
that everything is absolutely perfectly
lined up, leave the aircraft alone for
about a day in order for the micro to
cure,

Then, you can begin applying the
BID tapes that provide the real strength.
Note that two tapes are used everywhere
both inside and out.
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SIDE CONSOLE INSTALLATION

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

) Side
FC‘ M.so/c

~ ¢

S/0& consorE”

TRIM SYSTEM

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

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

Rudder trim should be accomplished
by placing a small tab on the rudder
and bending it to make the rudder trim
at the desired angle. Remember that
bending the tab right will make the nose go
left. The rudder trim should only be
installed 1f flight test proves it nec-
essary.

Pitch trim 1s actuated by an arm
on CSA8 with two springs attached to
it. The tension in the aft spring can
be varied by the position  of the trim
handle, which is a sawed-off hacksaw
blade. Changing the tension in the
aft spring will cause the CSA8 trim
arm to rotate to a new position, which
means that the elevators have rotated
to a new position. Look at the sketch
and understand the last few sentances.

The detalls show you how to hook
up the system. There are several things
that should be noted. The springs are
fastened to the AN100-3 thimbes and the
hacksaw blade by looping safety wire
around the combination two times. Of
course, the last loop of the spring
should be closed so that the safety
wire cannot slip out. With the elevator
at neutral position, the CSA8 trim arm
should be approximately vertical. The
lengths given for the springs are the
unstreched lengths and are approximate;
.. once the trim system is installed you

V2232 A~

Seardact.

5U/Mfad /6/.D

Seerron A4-A

may have to stretch, or shorten one or
both springs to get the proper trim
travel. Without touching the stick, the
trim system should be able to trim the
elevator within a plus or minus 10 deg.
range from neutral. If necessary, favor
the down elevator condition slightly.
For the trim arm, cut a hacksaw
blade from the local hardware store
to the correct length. Deepen the
notches with a file so that they are
at least 1/8" deep. This will mean
that you will end up with half as many
teeth in order to get the proper depth.
Another piece of hacksaw blade is
attached with 5-Min to an orange foam
bulkhead, which is mounted at the fwd.
end of the fuel tank using 2-BID on each
side. A slot in the foam allows the
hacksaw blade to rest on the blade
attached to the orange foam. To trim
the aircraft in pitch, you just 1lift
up and move the hacksaw blade until
a different notch rests in the blade
attached to the orange foam. Macrame
beads from the variety store are at-
tached to the hacksaw blade as a
handle. Make sure that throughout
the full travel of the trim system,
no interference exists with the side
console or fuel filler tube.

SEE NEXT PAGE FOXK_SKETCHES AND DETAILS:
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CONTROL _STICK INSTALLATION
This section is to be done after
1.0 MAR the fuselage has been assembled and
the side consoles installed.
2_c/asr b Glaar Begin by installing CS1 in the
/a},,_p Vo /gmr/a/e right hand side console. The forward
ucé:k c/eara/re face of CS1 should be at about STAS51.7
Note that two plies of BID are used in
a wrap-around configuration to attach
CS1 to the RH top side console. In
addition, the same procedure should be
used to join CS1l to the RH side console.
Tk BID A ply front and back should be ‘used to
; join CS1 to the fuselage side. Tyim
alass avOUND HOLE After cORE,
, I LCH 700 S1DE
5 \— 4 CONSOLE -
Sl '. 4"0()%’%2"11))(0/"
i - SHee/ cen (eack ‘ .
B8y | EER =2 ST o o End) CONTINUED ON' NEXT PAGE
27‘ e A/fA/‘.i— /A
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. 25 : The RE3S7 rod-ends used in the control
. ’ system replaced by F31-14 rod ends.
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cockpit end, a 1" length of CS3 spacer
is used to join it to CSA2. At the
aft .end, another 1" length of CS3
spacer is used to jolm CS2 to~CSA3. "
First, however, you must route CS2
through the fuselage and -install CS4
bearing. The center of CS4 should be
located at WL14.5, and about 3" inboard
of the fuselage side. CSA3 must be
able to pivot freely without hitting
the fuselage side. Also, you will have
to route holes in the seatback bulkhead
and the FS89 bulkhead to permit CS2 to u
pass through without interference. To
install CS4, 1t is best to jlg CSA2-CS2-
At Fush-rl Tobe . CSA3 together and temporarily 5 minute
Ko x 035 AL CS4 in place. Then you can remove them
2 e and layup 2 BID over CS4 to attach it to
the FS89 bulkhead, remembering to keep
epoxy out of the bearing hole.
Once CS4 has cured, the rest of
the control system can be hooked up as
shown. The CS13 elevator pushrod, and
the CS5 and CS12 aileron pushrods should
not be installed until after the canard
AN3- /04 +/7 and main wing are mounted on the fuselage
so that accurate lengths can be measured.
The AN3-12A bolts that go.through
CS2 deserve some special attention also.
A ARHTES - Looking at the front view of CSAl, you will
. . notice that it is canted inboard toward
AN3/6 - TAM 5&Q\w “the center of the cockpit. Note also that
. , nrm.mmmmwmmm mHWm mnocwm nwnammwmx Hﬂ.
- carved out to the outside fuselage skin.
Herm F34-1Y Kod ncxu\ ‘ These two ltems are necessary to provide
kand and knuckle cleareance for the pilot
175 to get full right aileron. .To set this
up properly, sit in the cockpit and move
the stick around, marking on the fuselage
side where you need additional knuckle
AN 3104 clearance. Then, simply grind down to \v
i the outside skin in that area and layup
. bave two BID as a patch. Of course, remember
csd \,\A\»\NL\\D:\W D\gw.\wM @\w\ A i to mMmm the OOMnn.EHHMm maommr me un.w>
- o 7 . avoid bumps and joggles. e -
o\ﬂwcﬂmnmﬂﬂ »ﬂam\mﬁw ENM\MM\N N v bolt connmecting CSZ and CSA2 should be
THE AN90-3. Lw<e 13 drilled in now. The AN3-12A bolt that
connects CSA3 to CS2 should not be dril-

.w r\\\\\\\\\\\\\\\\\\\ . HmaHnc=nww‘nrmﬂmmutwnmrmmvmms
| . \ aocsnmam:mnwm.uﬁwmnonmwmnmawmwoormm
caaaiad Mwmummwﬁmnm\ — , , -~ . up. In this fashion, you will be able
S7TA 90 92 94 74 to orient CSA2 so that you can obtain
. . full right alleron travel at the stick.
FPAGCE /F~ The stick grip is carved from balsa
wood and mounted to CSAl with epoxy.
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SEATBELT ATTACHMENT

Begin by cutting 2 four-inch lengths
of the 5/8" triangular spruce piece. These
two pleces go on either side of thc¢ bot-
tom fuselage corners between the fuel tank
and the seatback bulkhead. - They must be
rounded on both ends so that the glass lay-
up will flow smoothly around the corners.
Mount them in place with micro.

Next, you will layup seven plies of
BID cloth over the spruce pieces. The
cloth must lap up on the fuselage at least
one inch everywhere.

While that layup is curing, make the
aluminum angle pieces out of the extrusion
stock. The hole for the AN4 bolt can be
drilled before mounting. The AN525 screw
holes must be drilled in place, from the
inside of the fuselage out. The drawings
show countersinking the AN525 screws on
the outside of the fuselage. This is ok,
but it does reduce the strength some.

LOCATE SEA7TBELT A77ACHBEATS
A THIS AREA BOTH SIDES

e [E-5
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FRONT COCKPIT COVER

The first step toward installing the
canopy 1s to.make the fromt cockpit cover.
This cover is hea# formed similarly to
what you djd on the -fuel tank and seat~-
back bulkhedd. .

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

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

AL RE W ALL St
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Next, layup 2 BID at 45 deg. to BLOO -
on the top of the cover. Using tape to
wrap around the longeron and fuselage
sides will facillitate keeping the epoxy
off of the fuselage. Knife trim the
9lass even with the longerons.

After the layup has cured, remove
the cover from the fuselage and layup
o©7¢ BID on the inside face. Let the
layup become very tacky, and then put
it back on the fuselage so that it will
cure in the proper position. If the
cloth is not tacky, the glass will faill
off of the foam when it is upside down.
Chack the layup often.

- The instrument panel bulkhead is
mounted to the front cockpit cover with
one BID tape front and back.
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MAIN WING-FUSELAGE COVER

Once the main wing has been mounted
to the fuselage, and the aileron control
system permanently installed, and the
canopy mounted, the main wing-fuselage
cover can be formed and installed.

The material used is the orange foam.
You will probably find it easier to make
the top in two pieces: one plece from the
canopy to the FS89 bulkhead, and the sec-
ond plece from the FS89 bulkhead to the
FS110 bulkhead. -

The foam must, of course, be heat
formed to the desired shape. In some
cases, a heat
to supplement
heater.

gun may have to be borrowed
hair dryer and electric

The foam is formed using the bulkheads

as well as using the contouring of the
existing fuselage, in order to come up
with a shape that ig pleasing.
Once the shape is developed,
one BID on the inside face of the cover.
Let it become tacky, so that it won't fall
off 1f turned over, and then position the
wing-fuselage cover on the fuselage.
You may either use some Bondo to hold the
cover in place, or you may go right ahead
and layup one BID over the outside face
using a typical 1" overlap. Use dry
micro before the layup to fill the voids
around the joints.
Make sure that you don't get epoxy
on the alleron system.

layup
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THE CANOPY

The canopy is sent to you molded to
shape. It 1s crated to protect it from
scratches during shipment. We suggest
that you protect your canopy from scratches
by spraying or brushing on a "peel coat'*
or by taping paper or plastic over it for
protection while you are building the frame
and while you paint the aircraft. Leave
this peel coat in place except where you
need to remove it to lay down grey tape or
lay up glass. When your canopy is com-
plete and the airplane is painted, this
coating will peel off easily.

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

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

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

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

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

craft. You will find that you have to

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

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

it will be.

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

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

What you will do next is to jig the
Aft Canopy Bulkhead and the two canopy
stiffeners in position on the fuselage.

You will then do the final fitting and
trimming of the canopy on the fuselage,
and then permanently mount the canopy
to the stiffeners, the Aft Canopy Bulk-
head, and the front cockplt cover.

The Aft Canopy Bulkhead is located 0.3"
forward of the top of the seatback bulkhead.
This is to allow for the later installation
of. a aft canopy seal. Several foam chips
can be used to space the bulkhead out.

The right side canopy stiffener extends
all the way forward to the instrument panel.
The left slde canopy stiffener extends for-
ward to the rear edge of the forward cock-
pit cover. These stiffeners rest on the
grey tape that you previously place on the
longerons. Note that the right side
canopy stiffener requires a notch in the
forward cockpit cover so that it can pass
forward. Use Bondo or five-minute dabs to
join the stiffeners to the aft canopy bulk-
head and the front cockpit cover.

* For "peel coat", you can use Spraylat "A".
you need about 1 qt. - Cowley, Inc.
Bldg 170, Mojave Airport, Mojave, CA 93501
805-824-2368
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Chapt. 15; Canopy Trimming. L,

Use a rotary grinder with a cut-off wheel, 2 inch diameter, 1/16 thick. Or a Dremel tool.
Use masking tape to mark your cutting line. When working with plastics, always use a
fast speed and don't push, let the tool do the work. Use a face shield, a bit of pllastic in
the eye is very hard to find! DO NOT try to cut a cold canopy, they fracture easily. Bring
canopy to 75-80 degrees for a few hours before trimming. Place the canopy on a Iarge
flat table, bubble up, with three or four 2 x 4's crossways under it so the whole thing is
supported level a bit off the table. Keep it this way the entire time you are working a_nd
trimming on it so you don't accidentally twist or stress it. The cut should be mlade with
the cut-off wheel just barely deep enough to completely cut through the plastic.
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FORWARD CANOPY SEAL

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

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

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

Next, drill several #40 holes along
the cut line so that it may be redrawn
on the inside face. Then layup grey tape
as shown. TFinally, layup a three BID
lip, as shown, on the inside face of the
forward cockpit cover. Let 1t cure for
a day.

Now you can go ahead and carefully
cut the forward cockpit cover along the
cut line, being careful not to cut through
the lip. Use a AHactksaco,

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

one BID protects the bare foam of the edge
of the canopy.

AFT_CANOPY SEAL

The aft canopy seal prevents air
leakage into the cockpit.

The three BID Llap can be laid up
on the aircraft uslng Siran wrap on the
seatback bulkhead to keep the glass from
sticking.

The orange foam band rétains the
seal that you obtain from any hardware
store. The foam can be glassed or just
painted with epoxy. -

The flap alone will prevent most
of the air leakage.
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With thig framework now mounted securely
in place, you can now begin the final trim-
ming of the canopy. The various sketches in
this section should be studied to help.
Basically, the sides of the canopy should
rest against the grey tape on the longeroms,
the aft canopy should fit flush with the
aft canopy bulkhead, and the front part of
the canopy should follow the contour of the
front cockpit cover. Don't be discouraged
as you trim, cut, and sand several times.
The better job you do here, the nicer the
finished canopy will look.

¥f the main wing cover has already
been wdde, you might set that in place to
judge the canopy height at the aft canopy
bulkhead; 1f not, just remember that the
cover is about .33" thick.

The aft end of the forward cockpit
cover will have to be trimmed so that the
edge conincides with the canopy edge. This
1s so that glass tapes can be wrapped around
the corner joint later.

After you have established the final
canopy trim line, place a layer of grey tape
as shown, inside and out. This grey tape
will help control the glass layup that you
will be doing on the canopy. You won't have
to worry about the layup portion on the grey
tape. Next, sand the plexiglass dull in-
side and out within that zome. Round all
the edges of the plexiglass so that the
glass will flow smoothly around the corners.

Bondo two wood sticks(nominally 1/2"
square) across the canopy stiffeners, as
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shown. These sticks will prevent the S1peE e
stiffener from bowing in.
Next, Bondo a board(nominally 1-1/2"
by 3/4") to each side such that by wedging
mixing sticks in between the board and the
canopy, the canopy will be positioned
against the stiffeners.
4 3ide Canopy mICRD  7rgasetoon
Stifener ‘) ( O SH;Pfener
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You will want to join the canopy to
the stiffeners and the aft canopy bulkhead V4
with micro. After fitting the canopy dry, -\\__Ckﬂqp
you can mix up the micro, spread it on the micRo Pkl 8

stiffeners and bulkheads, and use the amix-
ing sticks to force the plexiglass against
the bulkhead and the stiffeners to get a
good bond. Let the combination cure over-
night. The purpose of this whole exercise
is to secure the canopy to the frame so
that when the whole works is removed, the
alignment will not change.

Sce /55

3 fa,ers
4l‘¢)/ /ﬁJPc

Lo erory

L~ fseen G E SIOHE




After the layup has cured for one day,
remove the lumber, break the bondo joints,
and remove the canopy-forward cockpit cover
assembly.

Make sure that all edges of the plexi-
glass are radiused, and that the plexiglass
that will be glassed onto is dulled. As the
sketch shows, two BID tapes are wrapped
around from the inside plexiglass around
the stiffener onto the outside plexiglass.
As you can see,. the grey tape controls how
far up the plexiglass the layup will go.

At the aft canopy bulkhead, two BID are
wrapped around inside and out. At the
forward, curved edge of the canopy, you
have already laid up the outside two BID,

GREYy
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but radius the inside edge and lay up
two BID there also.

In order to make sure that the canopy
doesn't warp during curing, place.siran
wrap on the fuselage -longerons and place
the canopy-forward cockpit cover in the
proper position until cured.
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Trimming the glass layups that over- .

ol lap the grey tape is best done.with the i

’ ‘rotary flle attachment and the Dremel. :
If you don't have a Dremel, you can buy
a rotary flle attachment for your 1/4"
drill. 1In any case, be very carefull
that you don't nick the glass while re-
moving the excess layup. A nick in the
plexiglass could very easily cause a
crack to develop. Use the bottom edge
of "the grey tape as the trim line.
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HINGING THE CANOPY

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

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

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

CANCPY LATCH

The canopy latch is located on
the left hand side.

Begin by making C3, and rounding up
Cl, and C2.

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

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

The canopy latch is very important.

If closing the latch dces not clamp the
canopy down securely, you run the risk of
cossibly loosing the canopy in flight.
Take your time and be careful.

Adjust the latch so that it snubs
the rubber seal when engaged. The handle
must be forced up and in to engage C2
(latch and handle rigged to preload toward
each other). Thus, it is impossible to
inadvertently open the canopy by bumping
the handle. If you omit the rubber seal,
the cancpy can rattle and wear the engaging
surface of Cl.
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ANOPY PINS

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

Begin by cutting the heads off of
‘wo AN3-12A bolts, then cutting off the
shanks (the threaded portiom), and then
:ounding bne end-of each. At the forward
ind aft ‘end of the left side canopy stif-
fenex, drill a hole and permanently mount
-he cut off bolt with f£lox.

Next, mark where the bolt intersects
-he longeron as the canopy is closed.
>rill a 5/16" hole there and f£ill the hole
with flox. After the hole full of flox
has cured, drill it out so that the bolt
#4111 slide in. Repeat this procedure
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for both bolts.

SECONDARY CANOPY LATCH

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

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

This secondary latch catches the canopy
in case you forget to latch it. To open the
canopy, raise it 2" then push in on the stain-
less plece, then open.

The AN509-10R10 screws are
installed through the plywood insert that
you put.into the left cockpit stiffener
prior to glassing at 27" forward of the aft
end of the stiffenmer. This location is in
front of the canopy latch and should not
interfere with its movement.

CANOPY RETENTION CABLE

In order to retain the canopy in the
open position, as well as to prevent damage
to it if the wind catches it and throws it
open while taxiing, a canopy retention
cable and pilece of shock cord is used. The
sketches show you how to install it. The
cable is attached to the longeron and the
instrument panel bulkhead. The cable should
be long enough so that the canopy can open
far enough so-that it will stay open with
tension against the shock cord. Cﬁ&ho?y almosy]
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INSTALLING THE FORWARD COCKPIT COVER

_Once: the canopy has been installed
on the aircraft, the forward cockpit

cover
frame

the fuselage.

which is not part of the canopy
can{ be permanently attached to
Use two BID tapes on

each side and two BID tapes at the

firewall.

It is necessary only to do

this on the outside of the fuselage.
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INSTRUMENT /PANEL

The instrument panel is made out of
orange foam using 2 BID on each side for
rigidity. A full size pattern is included.
Don't get carried away with installing
too many instruments; you will be much
happier with the aircraft 1f you keep
everything light and simple. The sug-
gested panel layout should be consid-
ered as having the maximum amount of in-
strumentation; the instruments supplied
with the kit are all that are required.

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

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

One

NOTE: The Instr. Fane! Bolphead ma.

Aave Ho be modilicd So affow
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PITOT-STATIC SYSTEM

The pltot-static system conslsts of
a cockpit static source and a pitot tube
mounted on the right wing.

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

The pltot tube should point for-
ward at about BL34 on the right wing.

Use the 1/4" OD x .035" aluminum tubing
for the pitot tube and route it to inside
the fuselage from that point.

Then use the Poly-Flo Polyethylene
tubing(3/8" OD x .062") to run inside
the fuselage up to the elbow fitting
(710-153) on the airspeed indicator.

Use hose clamp (0750-004) at the junction
of the aluminum tube and the Poly-Flo
tube. Safety wire may be used at the
elbow junction to prevent leaks. To

do this, wrap the safety wire around the
junction at least three times and then
twist the ends with a pair of pliers so
that the loops tighten up around the
tubing.

As a check of your pitot system,
have one individual watch the airspeed
indicator while you blow into the pitot
tube and then hold your finger over the
end. If the alrspeed indicator returns
to 0 quickly, then there is a leak some-
where in the pitot static system. If
this 1s the case, recheck all connections
and retest until you are able to pass the
test procedure.
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Page 16-1; It may be necessary to trim the
Instrument Panel so that there will be a 1/16"
clearance around the circumference after the
shock mounts are installed. :
QPC 15: 9/5/1978

 BEAR FACE OF
CAVARD SHEAR w/EB

L ELEVAT AR .

o Al

Page 16-1; Pitot Tube layout; to avoid confusion,
let the pitot tube project 2" down and 3" forward
of where it exits the canard at BL 34.

QPC 14:9/5/78

Acs /el




e . u J N4
—/ :
ENGINE INSTALLATION - PART 1

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

ES2

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

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

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

Finally, you will open up the holes
as follows:

1. Engine holes - 5/16" diam.

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

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

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

On the forward face of the fire-
wall, 1t will be necessary to place as-
bestos and stainless steel(.016" thick)
as well as to mount the steel firewall
extension(referred to as the 'piepan').

BSPAE Giets) Doy crvuyh F
pold srece/ A Ay

: ) ” - = )
— vets, 8757 Soacs (:70 _
Begln by measuring and cutting the f ‘ 5$Fif/ﬁv,_esla” 7 /07”//_ 5 A
016" stainless steel to the shape of ' = 7o Lrep AR
the firewall. It is probablz eitsiestf:or k= age 17.2: The ANA-22A bols () |
to use the firewall on the alrplane — P e oot /SNS-ZZAt |
\ bolts. All builders have been sen ;
a template., P ‘
the new hardware at no charge. !
NeXt, do the same thing Witb the - ' The builder will be required to drill [
agtigatus materiasls 1 - [ out the ES5spacerforr]thela_rger !
cut the - diameter bolts. This change is d
e pil l MANDATORY and must be
wood firewall ouz, you drilled a pilot a 1 - A/ completed before any further flying.
hole for the centerline of the crankshaft. - ) I.ﬁ__/O/A_ 24, e PG 31
Working from the cockpit side with a pen, = | QPC 32: 712011979
carefully mark this point on the steel. “LP/VNODDI bage 174 The washer under the
: Round up the steel piepan and use it ’a | headoftheAN4-22Abolth§:1bea
large diameter washer to provide
to cut out both the plywood firewall and LA | evgn damelerwashor to provide
the stainless steel piece. The piepan A e tomton e bl - Gracs
should 'be a loose fit in the plywood and <_.'/45_6£5‘7‘DS'| ' washer is OK. QPC 31: 5/26/1979
ey e Steel.‘ e yo'u (" ' Page 17-4; In order to permit greater
will be riveting the: piep&n to the fire- /"L I throttle travel in the cockpit, theﬂ;)l’ﬁﬂl_et
] h-pull tube pivol
wall, be careful not to make too big of g i cable and carburetor pus
a hoie or you willl have insufficient edge w—__ 0/ 5152/47/655 Stee/ in?éisgvt\:;teh%Z\’celqrnc)?tz:rs.s'l'elwrrsb\ln);ilrlnr?é:i?e
dLERAdER. Tar ThE WLVELH: - bending the carb push-pull tube to avoid
The drawing shows what the combinat- - interference with the carb body. QPC 30:
ion looks like. Use .75'" spacing on the — 5/26/1979
rivets all the way around on the pilepan L Page 17-5; Prop Installation Dr?(\j/vrg;
he stainless ' One of the AN4-22A bolts should be
g e (e glom tth ¥ It is N put in from the bottom of the drawing. -
steel-asbestos-plywoo s B s %— so that the balance is not thrown off.
easler  to do the plepan last. Be sure S0 foat the bala
e corners
o ther e o Sfainleis e FDRWAED Page 17-5: ES1/Prop Clocking;
Si6: THEE A wim W B 1 this drawing should show that
g .
Finally’ open up all of. the engine . the ES1 counterbalance weight
. 4t ‘wexe ’ is along the same axis as the
mounting holes in the firewall that fea\zagintheenginecrankshaﬂ_
covered up when the asbestos and steel QgC26: ) he e
was put on the forward face, Drill thru

from the back side of the firewall.

INSTALLING THE ENGINE MOUNTS

When you originally cut out the
firewall, you drilled a 1/4" pilot hole
that represented the centerline of the
engine crankshaft. You also previously
drilled a 1/4" pilot hole through the
engine mounting plate (ES2) center, as

A

well as 1/4" holes in ES2 to represent .
the locations of the three englne mounts, Cﬁ’fg“ﬂq“

Begin by leveling the fuselage 'r—’:. fl""t"’f A4,
across the canopy rails so that the fus- - ) 24693-550 screws
elage is level in roll. Mount ES2 on the - Page gj_i’121135’\35-1032-'-:{105””&
firewall, using a 1/4" bolt through the = 5822915725/1979
centerline hole to hold it in position. [ 4 Ed. Note: 17-5 not included
Level ES2 and check the level gn thell #12 Drit/ v ™) in this document, -JJ, 212024
fuselage again. When satisfie , dri a il Find online at:
1/4" hgle %hrough the three engine mount i WNY/:)L :-a_._-:ﬁ http://www.quickheads.com/index.php?
holes through the firewall. 7 —/::1 option=com_content&view=amcls8gg=

Next, use a flycutter to cut the three £S5 SPACER -] | 597.;]_12_55?3&1(?22?:29;-17-page-1 i
mounting holes out to a 1.50" diameter. %"oDX%{"ID catid=29&te
You may want to experiment with scrap xS 4/3,,5‘,@.11 _
plywood because' the diameter 1is critical. - A4 -4
An alternate method would be to use a Hl G- ’ @"‘—,44/4f22,4
hole saw. . & == = - —

Make up three partial engine mounts Sl I Goer
as shown, and bolt them to the ES2 plate, L -
using as many washers as necessary. ' ) ”/ ¢

Place the ES2 plate with mounts up E£srp/

against-the firewall, pushing the mounts
into the holes.  Orient the ES3 plates as
sbown and drill all the holes that you can
reach with a number 12 drill by drilling
from the front side through ES3 through the
firewall. You will be able to grill 2 of
the holes in each ES3; the other 2 will be
obscured by ES2, g

When finished, unbolt the mounts, and :
position each ES3 plate back on the fire~ :
#all, using AN3-bolts to align them. Drill . LETAN. FO8  DRNLING
the remaining two mount holes.pex; ES3 plate. N e

fake sure each plate is;marked with'its ' v o IN ES3 ARAATES

bosition and ‘orientation so’that you can . >
! -1 (7d? L4 3
Jut everything together apain Torar /9 7€ /7.2
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Step Two: Coarse Filling
You must be extra cautious in this step or you
may destory your structure. When you take a piece
of sandpaper and start grinding on your compos-
ite structure it's like using acid to clean a
metal wing spar. It must be done carefully!

Start by determining which argas require
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micro filler as shown using a flexible yard

stick and a scale. Prepare the areas to be filled
by hand-sanding lightly. Do not try to use a
sanding block or spline on these areas.
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Step Three: Feather Fill
Sand .the surfaces lightly by hand or with

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

THE CURED &LASS SURFACE
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peaks begin to be visible as the feather fill is
sanded away.

If you find that you have underestimated
the fill required or just have a thin coat, don't
hesitate to use a second coat of feather fill.
A well prepared surface generally won't need more
than one coat. When you have finished contouring
the feather fill, the surface should be basically
smooth and fair. The primer to follow is not
intended to be contoured heavily, just smoothed
with finer sandpaper for a smooth finish while
leaving a4 substantial ultra violet barrier.
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After you have filled and contoured,
relnspect for sanding damage, it is an easy
- thing to do! Remember you are only allowed
to sand into the first skin ply in local
Ateas no greater than 2 inches in diameter
and all of these areas wmust total less than
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10% of the surface area.
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Lt is heavy, requires a ty~mendous. amount of

sork to get a high gloss _inish, and chips easily

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

the time spent finishing the composite aircraft.

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

and 320-grit roughnesses will be used. Standard

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

zood quality aluminum oxide, or silicon carbide

sandpaper. Don't waste your money on the cheap

flint-type sandpapers. Power sanders are not re-

commendedy, it is too easy to damage the structure

#hile using them. Hard (wood) and soft (foam)

sanding blocks and the sanding spline shown on

bage 2 will be your primary finishing tools.

A paintzspraying setup will be desirable for

feather«fill, U.V. barZier primer and finish paint-

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

primer will also be done.

THE FINISHING PROCESS

Finishing the composite airplane is a five-
step operation. Repalrs or rework of structure
must be completed first ‘before the obscuring
finish is applied, and final structural inspe -
tions must be complete. Second, coarse contour
f1lling is done with microspheres/mixed with
epoxy (dry micro) as required in areas requiring
.03 inch to .20 inch of fill. Any exception~
ally gross filling (over .20 in) is also accomplished
at this stage using a foam filler. The initial
contour sanding begins with thk cured microsphere
filler, and exceptional caution must be exercised
to avoid damaging the structural skins while sand-
ing. Third, featherfill is applied to fill medium
sized surface defects up to .03, and as a general
fi1l of the glass surface weave. The fourth step
is the application ofaniultra violet barrier pri-
mer.  Fifth, the final finish paint is applied.

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

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

Bl_oo

Step One; Inspection/Repairs :
When you begin finishing, the entire struc-
ture must be airworthy. You can hide poor work-

manship from your own eyes and from the inspector
who will finally approve your first flight, but
you can't fool mother nature! Everything has to
be structurally sound before finish materials are
applied. The following sketches are a review
and clarification of the quality control cri-
teria found in chapter 3. Each airplane must
have a thorough inspection and required repairs -
completed as the first step in finishing.

The best way to inspect the structure
for bumps or dips is to place a 12" ruler on
the wing or canard span-wise, as shown. Gaps

under it approaching 1/16" height must be re-
paired.

Look for GapPs

0,74/,’/- nrEler~

The 6pline )

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

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

The spline is always held with handles parallel
to the leading edge of an airfoil surface. (wing,
canard, etc.) as shown in the sketch. The sand-
ing motion is on a diagonal to the leading

edge while the spline's handles are held parallel.
This takes a little getting used’to but becomes
second nature after a little practice.
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QPC 1: The RE3S7 rod ends used in the control system are replaced by the F31-14 rod ends.

QPC 2: The orange foam size has changed from a nominal 23" x 71" to 23" x 60". The layout on page 4-7 of the Quickie Construction Plans has a nominal scale of 1" = 10". Some
modification of the layout may be necessary. The Quickie Kit contains four pieces of 23" x 60" and one piece of 23" x 15" of the orange foam. See page 6 of these QPC notices.

QPC 3: The 0710-153 fitting in the pitot static systems has been replaced by a 0711-153 fitting.

QPC 4: Page 9-1; To avoid confusion, it should be noted that the two "uni crossed at 45 degrees along the entire span" comment on the TOP WING layout refers to the 8 arrows crossed
at 45 degrees on the TOP WING layout. In general one arrow is used for each ply of glass, therefore, the 8 arrows should be changed to only 2 arrows, each at 45 degrees to the trailing
edge of the wing. See the bottom wing picture for the correct picture.

QPC 5: Page 7-2, the dimension for bending the seatback bulkhead is missing.

QPC 6: Page 6-2; Additional comments on hot-wiring the elevator foam cores may help you avoid having problems. The "Front Foam Piece" is hot-wired from the complete elevator foam
core; see Appendix sheet 3 and notice the line A-C on the elevator foam core templates. Cut A-C after hot-wiring the basic core so that you can hot-wire C-D-E-F-G-H-I-J-K-C-A to allow
for the aluminum torque tube. Next you can make another hot wire cut to make the "Front Foam Piece", being careful to allow room for the CS16 torque tube to slide into the core from the
front. Study page 6-2 and Appendix Sheet 3.

QPC 7: The drawing below indicates the canopy trim line. Attachment 1 (2 pages) is quite a few words from our canopy subcontractor, Crowley, Inc. on cutting and caring for your canopy.
This information is a supplement to the Quickie Plans, Chapter 15.

Cowley Ind.

Mojave Airport, Bldg. 170

Mojave CA. 93501

Phone (805) 824 2368

QPC 8: Page 7-6; FUSELAGE AFT TOP sketch; The arrow with 50 underneath and 3.5" on top should be changed so that 45 replaces 50. (3.5" is correct).
QPC 9: Page 1-1; TABLE OF CONTENTS; Chapter 14 has 6 pages total rather than 7 pages.

QPC 10: Pages 5-3 and 5-4; Lt. Canard BL49 to BL88 and LT. Canard BL10 to BL49 shown incorrectly in plans. See both sketches below for correct layout.

QPC 11: Page 5-3; VERTICAL FIN; the 3.8" dimension should be 4.8". If you have already hot-wired the section using 3.8", repair by adding a scrap piece of the blue foam to the root
leading edge and carve to approximate airfoil shape to achieve the 4.8". Root end is inside the fuselage, so airfoil shape is not critical.

QPC 12: Page 9-4; BL52 wing jig template should be 0.3" less height than shown.

QPC 13: Page 7-14; Left canopy stiffener should be made 1.2" x 30", instead of 1.2" x 25". If already made, you may splice the extra 5" on the FORWARD edge using two BID at the joint.
QPC 14: Page 16-1; Pitot Tube layout; to avoid confusion, let pitot tube project 2" down and 3" forward of where it exits the canard at BL 34.

QPC 15: Page 16-1; It may be necessary to trim the Instrument Panel so that there will be a 1/16" clearance around the circumference after the shock mounts are installed
QPC 16: After the ailerons, rudder and elevators have been rigged in place so that the ends have been trimmed for clearance, glass the ends with one BID to protect the foam.
QPC 17: Page 1-1; TABLE OF CONTENTS; Chapter 14 has 6 pages, not seven.

QPC 18: Page 7-8; FUSELAGE SIDE Layout; STA 172.0 offset should be (-0.5") rather than 0.5"

QPC 19: Page 12-1; The 1" square x 1/4" thick of aluminum should be made from two pieces of 1/8" thick aluminum bonded together with epoxy.

QPC 20: Page 14-3; The hole in CSA 1 for the pitch control rod was not predrilled. It should be located 2.55" up the stick from the lower pivot hole.

QPC 21: Page 12-3; One of our builders modified our fuel cap/fuel filler design by using PVC elbow (60-80 degree) from a drain pipe and a 2" EMT cable protector as a cap.
QPC 22: Page 7-7; The illustration caption should call out the right side rather than the left side.

QPC 23: Page 8-3; The MS27039-1-16 bolts are changed to MS27039-1-24. As an alternative an AN4-14A bolt, countersunk, could be used.

QPC 24: Page 5-3; The BL49-BL88 Left rudder sketch is reversed.

QPC 25: Page 17-5; Prop Installation Drawing; One of the AN4-22A bolts should be put in from the bottom of the drawing so that the balance is not thrown off.

QPC 26: Page 17-5; ES1/Prop Clocking; this drawing should show that the ES1 counterbalance weight is along the same axis as the keyway in the engine crankshaft.

QPC 27: Page 10-1; Spar caps for the Top Canard; Cap J is 7" wide by 120" long. Cap L is 5" wide by 60" long.

QPC 28: The 3/8" 0.d. by 0.062" Polyflo tubing is not compatible with fuel and should be replaced for fuel lines with 1/4" 1.D. vinyl tubing which is shipped with all new kits, or black
automotive fuel line tubing, available at most automotive parts stores.

QPC 29: Page 17-5; The MS24693-S50 screws are replaced by AN507-1032- R10 screws.

QPC 30: Page 17-4; In order to permit greater throttle travel in the cockpit, the throttle cable and carburetor push-pull tube pivot points on the governor assembly may be switched with
each other. This will require bending the carb push-pull tube to avoid interference with the carb body.

QPC 31: Page 17-4; The washer under the head of the AN4-22A bolt must be a large diameter washer to provide even pressure on the rubber mount as you tighten the bolt up. A
hardware store washer is OK.

QPC 32: Page 17-2; The AN4-22A bolts (3) have been changed to AN5-22A bolts. All builders have been sent the new hardware at no charge. The builder will be required to drill out the
ES5 spacer for the larger diameter bolts. This change is MANDATORY and must be completed before any further flying. Also note QPC 31.

QPC 33: By the 300 hour total engine time mark, change the aluminum coil mount to an identical one made of 4130 steel. There is evidence of fatigue problems with the aluminum one on
N77Q at the 650 hour mark.

QPC 34: Immediately remove and inspect the QCSA7 weldment for signs of cracks or impending failure. Continue this inspection periodically every 50 hours until further notice.

QPC 35: Install light spring on the throttle so that the engine goes to full throttle in the event of cable failure.
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