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Welcome to the Jabiru family, and a family it is.

Jabiru is a small aircraft and aezagine manufacturer located in Bundaberg, Queensland,
Australa. The city has a population of 60,000 and until recently its most renowned export has
been the famous (or infamous) Bundaberg Rum. The Jabiru factory is located on the airport at
the Western edge of town where a staff of 55 craftsmen turns out theaednaé and

engines.

We are not just another kit manufacturer; we also build certified aircraft, engines and
propellers and have a quality assurance program fully approved by the Australian Civil
Aviation Safety Authority CASA; as far as we know we atige only company doing so.

All of our products are original and have been designed, prototyped and produced in house, so
we can support you like no other kit manufacturer can.

Our distributors are fully supported by us and are a ready source of sphifeseaadvice.

You need not have a degree in electrical engineering, an intimate knowledge of hydraulics or
a garage full of tools to complete this aircraft. There are no complex or complicated systems
on this aircraft. The gear stays down, the prop p#dixed and a simple switch operates the
flaps. The brakes are hydraulic and the simplicity will delight you.

Your Jabiru kit is designed to be simple to complete and finish, and will provide you with
many years of enjoyable flying.

Once completed you Wiind the aircraft extremely economical with operating costs more
associated with a car than an aeroplane, and the ease of maintenance will increase your flying
time.

If you're ever in our area call in for a coffee, we'll show you what we're up tooand/é
make our aircraft and engines.

Safe Aviating and Happy Landings.

\ \d\, /

Rodney Stiff, Managing Director
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Welcome to the Constructors Manual!

In this Manual you will find all the instructions that you will need to build your very own
Jabiru, one step or task a time. Each task in this Manual stands alone, with the intention that
each task will be completed before you move on to the next task. There are many good
reasons for this approach: you can easily keep track of where you are in the build; it forms a
checklist to ensure that nothing gets overlooked; and in many cases a task will be dependant
on the completion of a previous task, and if the sequence shownTalleof Contents

followed there will be no issues of this kind.

TheTable of Content®f this Manual is also thBuild Sequence

We suggest that you print tA@ble of Contentsut and keep it on the wall in your workshop.
As each task is completed mark it offi this manner you can accurately track your progress
while ensuring that nothingets overlooked.

The manual has been arranged into 2 maguotionsplus GeneralandPainting sections:
1 Pre-Paint
1 PostPaint
Which have been furthé&roupedby:
1 Fuselage
1 Wings
EachGroup is then broken down intStage TaskandStepas required.

In the man the only sets of tasks that can be done without relation to each other are those
under theGroup headingsFuselageandWings Tasks in one group may be worked on
independent of tasks in the other group but the individual sequences under each group reall
need to remain intact.

This Manual details the procedures that we have refined over many years of certified factory
builds, all combined with the experience of many kit builders to produce a document that
combines the best of both worlds: efficient, gro\actory techniques throughout, but

arranged into a build sequence that meets the needs of kit builders.

For example: the first objective for most kit builders is to get the fuselage up onto its wheels

and mobile as quickly as possible so that the fggetan be moved around the workshop/out

of the way of the wifeds car/ outside for cle
fuselage remains in a floanounted jig for the majority of there-Paint tasks, which is not

usually an option for mogit builders.

Each task contains photographs of the work in progress in our factory, often irbg-step
manner in the case of the more complex tasks. While the Manual is formatted in A4 size you
may wish to print some pages in A3 size (if you haveitaBle printer) for a clearer view

should that be required. Each task starts on a new page so you can print out single tasks.

As you work through this manual, and we suggest that you read it right through from start to
finish before you start your buildf, something is not completely clear please call your dealer
or email us for clarification: it may be that we can better explain something for the benefit of
future kit builders at the same time as helping you.

Enjoy your build!
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Direction references

In all cases throughout this manual when any reference is made to direction (left, right, front,
forward, rear, aft) it 1 s made r e hssumedte t o t
be sitting in the pilotdés seat facing toward

ALat eral 0 means s o0 me tsiddtmspentrefaton to the aircraf. or i ent e

ALongitudinal o or fAFore and aft dronni@ethens s o met
back of the aircraft.

Preparation
We suggest that you get as much preparation done as possible before starting your build.

Start with your workshop: give it a good clean out and consider upgrading the lighting and
power with plenty of strifights and extra sockets for power tools. Paint the walls and ceiling
a light colour to providas light a work area as possible. This will also help if you plan to
prepare the aircraft for painting preparation (filling/primer) and also the topcoat iégbu

you are capable of doing so.

In preparation for storing the vacutsealedBuild Cardsthat pack many of the small parts

into convenient groups we suggest that you construct a large wallboard that you can place the
Build Cardson, preferably in numeral order (each Card is numberédjou will find that

this is much easier and more pleasant than sorting through a box orfilédo€ards

For items such as fairings and instrumentation prepare as much protected shelf space as you
can find (some sheivg under a workbench can be particularly useful in this instance) and

also make a vertical bin in a cooler corner of the workshop to stand long items like elevator,
rudder and flaps in while building the relevant parts of the aircraft. Reserve-afitbatway

area for windows and other fragile parts.

In our factory we use large mobile bench/racks that contain all of the parts for an aircraft and
that rack stays with that aircraft all the way through production.

If you're going to do any painting, try keep equipment and parts off the floor as much as
possible so that you can sweep/vacuum/hose the place out thoroughly in order to minimise
dust before you start any painting.

Get all of the tools and equipment on the list that starts on the next page.
Read this manual from start to finish to familiarise yourself with the work to come.

Consider getting extra insurance cover for your kit during the build to cover any risks
(fire/damagel/theft, etc). Most aircraft insurers will quote for this and many baitdesider
that the cost is worth it for the peace of mind that it brings.

Cold climate considerations

If you are building in a colder climate/during winter, some extra heating and insulation in
your workshop will help, as well as keeping the humiditylswp to acceptable levels for
epoxy work. Clearly, all workshops are different and your build inspector will advise.

Get a large roll of bubble wrap packaging sheet (1.5m x 15m) from your local garden centre
or packaging company (usually cheaper). im temperature environments you will use this

to create an insulated tunnel by drapingvér the work you've bonded/flocked and, with the
careful application of warm air from a fan heater, you'll easily achieve the 24°C (or so) you
need for a good epoxyire.
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Before getting started we recommend that you acquire the following tools and equipment:
these tools areot included in the kit and must be supplied by you.

Required tools

The following tools and equipment will be requiras a bare minimum to complete this Kit:
Allen keys imperial set.

Aluminium angle: 3 or 4 straight lengths of 20x20x3 angle approximately 2m in length.
Clecoes Clecoe pliers and at least 20 Clecoes.

Digital Kitchen Scales:(up to 5kg measured in 10
gram increments) for mixing resins by weight, usi
the mixing pots provided. Accurate measurements
small mixes can be made. Slip the scales into a cl
plastic bag to keep them cleanhe scale can still be
read through the bag.

Disposable glovesfor handling of epoxy and resin.
Buy a large box from the supermarket or hardware supply store.

Drill bits : 1/8" to ¥2" normal shank, 5/32" and 3/16" extended shank.
Electric drill : 3/8 chuck, preferably cordless with a variable speed trigger.

Electric hot air (paint stripping) gun: used to 'adjust’ some nestructural glass fibre
airframe parts, like doorframes, door stop strips, etc.

Electric soldering iron: for general wiring as well as removing temporary screws.

Files: medium flat, medium and small #&il, medium halfround.

Hacksaw bladesn holders for cutting in restricted spaces.

Hole saws 1%2" to 2" or metric equivalents.

Masks:. disposable paper face masks and/or afaal respirator with suitable filter elements.

& Tl

Nylon spring clamps these comé mixed size bags from ;' iRt
hardware stores and you will use them in a multitude of Waf/' ; ‘
Get 2 or 3 bags plus 3 or 4 big individual clamps. ; P\ 5

Ring-open ended spanners3/8", 7/16", 1/2" and 7mm

Padding: felt or old blankets for various uses.
Pop rivet gun: handoperated or pneumatic.
Sandpaper various grades between 80 and 240 grit. Detailed iR#etingtask.
Screwdrivers: Phillips: small & #2, medium flat blade.

Socket set¥4" drive: at the very least 3/8", 7/16" and 1/2" sockets.

Torque wrench: for engindprop fitting, etc. Check the torque settings in Tieehnical
Manualthat shipped with your kit to ensure you get one with the right range.

Trestles at least 2 required, preferably 4 at about-800mm high with carpet covered tops.
Wet and dry bulb thermometer or calibrated hygrometer for the wall of your workshop.
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Optional tools and equipment

The following tools are not essential, but they will certainly make the job more pleasant:

Air Compressor & Air Gun. You can probably do without this if you plém contract out

your filling and painting job, but if you intend to prime/fill/paint then you'll definitely need to
use the air gun to clean out crevices and pinholes in the gel coat. If you intend to do all of
your own painting then get a good qualityaspgun and a compressor capable of at least
15cfm. You will need to include a good quality water trapit@mywhere that compressors
and air tools are sold will be able to advise you on brands and specifications.

Cordless Screwdriverwith various bits (gt some spare Phillips #2 biteose seltappers
are really hard!)

Dremel Moto-Tool (or similar, cordless and multi speed if possible) used for grinding and
drilling glass fibre in hardo-get placesPermagritmake some very useful bits for these: the
cut off disc and cylindrical grinding tools can be particularly handy.

Electric or Pneumatic Angle Grinder (4 - 5"), preferably with a vacuum cleaner attachment
to keep dust to a minimum. This is for grinding parts like the trailing edge of the wing above
the flaps. If you can get an adjustable speed one then so much the better. Fit a disc sander
backing pad and use discs between 80 and 240 grit.

Electric or Pneumatic Jig Sawfor cutting holes such as the aileron/flap fitting holes in the
wing and other dles in wing/fuselage/empennage.

Electric or Pneumatic Orbital Sander for surfacing filler, preferably with a vacuum cleaner
attachment to keep dust to a minimum.

Industrial Vacuum Cleaner with 'crevice tools' A domestic vacuum may not be up to the
task,and as industrial units are readily available we suggest the purchase of a suitable
machine. You will be surprised how difficult it is to get glass fibre dust out from behind the
seats with just a brush! Get any fittings necessary to connect to yourssandegrinders. We
use several of these units in our factories and the amount of glass fibre dust lying around at
any time is minimal. A very worthwhile investment.

Lock Wire Pliers to put that professional

Lock handle

%
a

lockwire using the silver lock handle, then
simply pull the fAtw
the pliers and presto, perfect lockwire!

back o

) ‘\"‘
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Pedestal Fango blow fresh air across work surfaces. We use plenty of these in our factory.

Permagrittype Shaped Abrasive Tooldor shaping/sanding glass fibre parts (try to get a set
of various shapes). Or make your o@&anding Blocksas described further down the page.

Pneumatic toolsare great if you have a compressor that can drive themils, jigsaws,
various sanding tools are widely available. We use plenty of these in our factory too.

Scalesfor weighing the aircraft: must be capable of weighing up to 150kg. Regular bathroom
scales are fine for this task. A single scale can be usethdse scales are quite reasonably
priced (less than $50 each in Australia currently) and the task is much easier with 3 scales.

Setsquarethe long builders type with each side at least 500mm in length.
Silicone SealerGeneral Purposer Roof and Guttesealer, must suitable for use on metal.
SpadeDrill Bits as used in woodwork (pictured at right).

Used to recess the threaded inserts in the ventral fin and t
lower strut fairings.

Straightedgein 2 lengths: a 1 metre builders level type is good fignaig the flaps to wings

and checking the control surface deflections, while a 3 metre long length of 200mm RHS
(rectangular hollow section) aluminium is excellent for checking the rear of the wing and
aligning the horizontal stabiliser: make sure that Bay a straight length with no dents.

Sanding Blocks- stapling 80 grit emery tape around the ends of a length of straight timber
about 600mm long (shown below left) is very useful for achieving straight edges on items
such as trailing edges, flaps, €faping emery tape to a short length of tubing (shown below
right) can be useful for things like the final sizing of the fuel filler body holes in the wing/tank
and so on. You will use plenty of sanding blocks as you progress through your build, and with
alittle bit of imagination you can make them in almost any size and shape that you need.

-w

TorqueSeal’ brand name security sealing lacquer used to show that nuts have been tightened
to safety or to the recommended torque setting and require no furtheriwpsedrcraft parts
or engineering suppliers for this product. Comes in several colours.

Loctite compounds
This brand name compound is considered essential in the construction of your Jabiru.
Purchase the following grades:

Type Use Appearance
242 Thread locker medium strength Blue liquid
262 Thread locker high strength Red liquid
518 Sealant, fornin-place gasket Red gel
577 Thread sealemedium strength Yellow paste
620 Thread retainer high strength Green liquid

7063 Cleaneri can use Acetonaiplace Clear solvent, aerosol applicator
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Here is a glossary of common composite terms that are used throughout this manual:

Term

5-Minute Araldite
AT133 (not supplied)
AT244

AT303

AT312
AT313

Body Filleri (bog)
Clecoes

Coremat
Flock

Gelcoat
Glass
Joggle

Lay-Up

LC 3600 Epoxy
LC 3600 Hardener
LC 3600 Resin
Peel Cloth

Polyester Resin

Q-Cells (not supplied)

Resin

Description
Quick setting brand name epoxy glue.

Fibreglass cloth wit wide unidirectional strands, which
provides great strength for weight. It is used in the fabrication of
the spar and undercarriage legs.

This is a standard alirectional cloth that is used extensively for
plates and other flat surfaces.

Thisis a twill weaved cloth that can be moulded into curves and
is therefore used for wing and fuselage skins, cowls, etc.

A 20 wide glass tape.

This 30 wide glass tape is wused
The edges of glass tape do not fliag glass cloth.

Lightweight automotive filler used in paint preparation.

Patented reusable fasteners used to align parts prior to flocking
and fixing with poprivets. Store in Acetone to keep them clean.

Lightweight ore material used to make sandwich panels.

Low-grade short fibre reinforcement for resin. Also used as a
verb: to Aflock something into p

White polyester resin film used on exterior of supplied
fibreglass parts to providesanooth finish.

Fibreglass cloth. Also describes the process of wetting fibreglass
cloth into a mould or onto parts

Recessed step where 2 surfaces are to be flush joined.
An example is the joggle around thendscreen and windows.

Resin wetted fibreglass cloth laid into a mould or onto parts.
Epoxy system used on all structural parts.

Y, part of LC 3600 epoxy.

¥, part of LC 3600 epoxy.

To provide a stface that requires minimal preparation before

bonding, polyester cloth is included as the top layer of a glass

lay-up. The cloth is simply Opeel ec
is ready for bonding, hence the name.

Resin system that usegatalyst to cure. Does not provide good
structural properties like epoxies, and for this reason is not used
on any structural parts in your Jabiru.

Inorganic micrespheres mixed with resin and used as a
lightweight filler, usually ued in paint preparation.

Generic term used to refer to the LC3600 epoxy/resin mix.
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The accuracy of records and correct administrative procedures are just as important as the
quality of workmanship in your pregt.

By now you should have established the regulations under which you will build your aircratft.
In Australia you have two options:
1. Experimental Rule
2. CAO 95.55 Amateubuilt Ultralight Category
Option 1lis administered by th8ports Aircraft Associdon of Australia (SAAA)
Option 2is administered bfRecreational Aviation Australia (RAA)

Aircraft built underOption 1can only be General Aviation (\M{registered and must carry
AEXPERI MENTALO mar kings.

Aircraft built underOption 2can only be registr ed wi t h t he RAA and mus
registration numbers.

You should consult the appropriate administrative association on their requirements for
documentation, inspections and project administration.

Contact details are: Sports Aircraft Associabn of Australia (SAAA)
PO Box 169
Clifton Hill, VIC 3068
Phone: 03 9482 4716
Fax: 03 9482 3936

Recreational Aviation Australia (RAA)
PO Box 1265

Fyshwick, ACT, 2609

Phone: 02 6280 4700

Fax: 02 6280 4775

Internationally you will need to establish treguirements for building your aircraft under the
appropriate regulations governing amateur aircraft building in your particular country.

Your local Jabiru distributor can give you guidance on who to consult and how your project
should be administered.

In al cases, however, it is your responsibility as an amateur builder to ensure that you are
fully informed of the requirements and to ensure that you meet these requirements.

General>Reference documentation

The FAA Advisory CirculamAircraft Inspection, Rpair and Alterationd (publicationAC
43.132A, ISBN: 1560270985) is an excellent reference work that covers all aspects of
aircraft building and repair, and it can be downloaded or purchased online from several
suppliers of technical publications.

The FAA  Ad v i s or AmateurBuit AilcrafrandfUltralight Flight Testing
Handbook ( pub |l i c-&Aa),)addnessésGhe fic in considerable detail and which
may be obtained hereamvw.faa.gov/librarynanuals/
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Unpack the wing box first and inspect the contents: there should be two wings. Inspect for
transit damage then close the box and store, as the wings will not be required for some time.

Unpacking the main box israuch more complicated task as there are hundreds of parts and
they all have to be inspected for transit damage.

The first thing you should do is locate your packing list which is in with all the individual
components that have been packed with your fgsel&@his list will show you all of the
components that have been packed, each of which should correspond with the specific type &
model of aircraft that you have ordered.

Your kit was triple checked when it was packed in our factory, but PLEASE checkwdfye
single part as you unpack it: mark off every item so that YOU can be sure that you have
received them.

You could also make a notewhereyou plan to store each part or group of parts.

Please notify Jabiru of any missing parts within 3 months ofdteipt of your kit.

At this stage it would be a good idea to store your instruments in a low humidity environment.
Store your propeller in a horizontal position.

Treat all the steel components with an anticorrosive substance.

Fibreglass components wilbften and change shape when heat is applied, so keep this in
mind when deciding where to store your parts. For example: storing your flaps between the
rafters in the heat of the roof is a véyadidea if you live in a hot sunny climate.

Here at Jabiru wpride ourselves on our aftemarket support, and if you have any difficulties
through the building process we would be happy to help you to resolve them.

We provide product support via email, phone or fax.
Start by checking the resources on our webadit@ww.jabiru.net.au and contact us:

Email: info@jabiru.net.au(please send us a fax or call if no read redsiptceivel
Phone: +61 (0)7 4155 1778(8.30 arm4.30pm AEST(AustralianEasternSandardTime))
Fax: +61 (0)7 4155 2669

Spare Parts Department
Email: spares@jabiru.net.au
Phone: +61 (0)7 4155 2917(8.30 arm4.00 pmAEST)

Service Department
Email: engines@jabiru.net.au
Phone +61 (0)7 4155 28141(8.30 arm4.00 pmAEST)

Postal Address:

Jabiru Aircraft Pty. Ltd.
P.O. Box 5792

Bundaberg West QLD 4670
AUSTRALIA

Location:

Airport Drive

Bundaberg West QLD 4670
AUSTRALIA
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General>Composite standard procedures

Composite introduction

Composite construction techniques may seem mystifying to those who have never been
involved with composites before but they are straightforward and require only a few basic
procedures.

Composite surface preparation

For bonding compositto-composite or composim-metal the surfaces must be prepared in
the following ways:

With peel cloth

Where it is known that a surface will be bonded to
another surface, peel cloth is usually incorpedan

the layup under the gelcoat to provide a bare, clea
ovirgind surface to ai

Typically peel cloth is included in the layp for all

structural components: vertical fin, horizontal

stabiliser, flaps, aileron pmolds, etc.
To preparehie surface for bonding simply cut at the
edge of the peel cloth with a knife and peel the pe¢
cloth off as shown in the photo at right, then lightlyll Gelcoat sasss /
roughen the surface by sanding to provide a good

Okeyd for the epoxy to bond to.

Peel cloth is typicallyed in colour as shown, although other colours are sometimes used.

If you are in any doubt about the area that you intend to glass to, sand away the gelcoat and if
you see anything that it bare fibreglass then dwt glass to it until itis bare fibredass.

NEVER, NEVER., NEVER glass over the top of peel cloth!

Without peel cloth

Where there is no peel cloth for a bonding surface the surface must be free of gelcoat, grease
and contaminates and must be sandedaboridioght |y

Metal

If it is necessary to bond to composite to metal, the metal surface must be degreased and
roughly sanded to provide a good oO6key6 for t

Summary

Careful surface preparationagtremely importantvhen working with cenposites: all
surfaces to be bonded must be absolutely clean and must be roughened in order to provide a
good 6keyd for the epoxy to bond to.
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Epoxy measuring and mixing

Quality assurance and record keeping

In Australia the SAAA require that a wet and dylb thermometer is kept in the room where

the layups are done. A further requirement is that a sample of each mix is kept as a quality
assurance step. In your builders log you should record the wet and dry bulb temperatures, the
mix number (all sample®tbe numbered) and the batch numbers of the resin and hardener.

Samples of resin batches should be retained, dated and labelled according to the Task on
which the batch was used. Samples should be inspected after 24 hours to ensure correct
curing. Theced resin shoul dalbltedhard and fAscratch

A good sampling device is a small plastic medicine measure cup: wipe the interior of the cup
with wax before each use to facilitate easy removal of the sample. Samples should not exceed
10mm in depth otherwisthe heat generated during curing may affect the result.

Measuring epoxy

The Epoxy system used for the production of Jabiru Aircraft is LC3600, which is mixed in a
3:1 ratio, which means that 3 parts of resin are mixed with 1 part of hardener.

The best mihod for ensuring accurate measuring is to use a digital kitchen scale as described
in the sectiorGeneral>Required tools and equipmaevttich is what we do in our factory.

Curing times

The LC3600 is a room temperature (24° Celsius minimum) curing epakyespiires no

elevated temperature curing unless you are working in a particularly cold climate or perhaps
during winter months. The recommended curing time depends upon temperature but a
minimum of 24 hours is good rule of thumb.

Mixing epoxy

When mixingthe epoxy the mixture will initially appear ‘cloudy' then as you mix the mixture
will become clearer but 'stringy’, keep mixing and finally you'll be left with a clear mixture
with no sign of being 'stringy’'.

Note The smaller the mix the larger the padgy for errors, so consider combining several
tasks and doing a larger mix wherever possible.

Mixing in flock

As a general rule, mix flock so you can take a sample with a mixing stick turn it over & it
does not dribble off. If it is a little too runngdd more fibre flock.

Mixing epoxy and milled cotton flock together creates an excellent filler which is used in
many places to form edges and fillets. The mixture is referred to as 'flock' but is often used as
a verb, for example: "flock the bracketintohe posi ti on shown. . .0

Mixing 5-minute Araldite

5-minute Araldite is a fast curing epoxy and is very useful for bondingstroietural items
into place. |l f you find that your Araldite
part were used insae of 1 each. We have all made that mistake at least once.

Mixing 5-min Araldite with cotton flock creates a good paste for 'bedding' parts into place.
Same rule applies as for mixing Epoxy.
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Composite general

Glassing procedure

Any lay-up of glass fibreloth should follow this general procedure: make a mix of resin and
brush a coat of resin onto the entire area to be glassed, then lay the first piece of cloth on and
carefully brush it into place, adding small amounts of resin to the brush as requireithe

cloth, until the resin has completely saturated the cloth: the cloth seems to change colour
slightly from a silvery white to a colour close to that of the surrounding surface when it is
saturated with resin.

Once the first layer of cloth has besuccessfully brushed on, apply the second layer and
brush that on in the same manner, adding small amounts of resin as required to wet the cloth.

Repeat for as many layers of cloth as the task requires.
Peel cloth

Peel cloth is supplied in the bags odigg fibre cloth in the kit. The intended use for this peel
cloth is to brush it onto the top of a layed area of glass fibre cloth.

The peel cloth will smooth out the finished surface by allowing the resin to level off across
the weave of the glass fédcloth and provide a good surface for painting preparation.

Trimming edges of glass fibre cloth

There are two times for trimming edges, these are before curing while the epoxy is 'tacky'
(approximately 2 to 4 hours after mixing) and when the structdodlyscured.

Various tools are used for trimming edges but for thin or 'tackytfsya sharp utility knife
may be used. Thicker cured edges may require a jigsaw and a rough file to trim. A heat gun
may be used to soften cured edges so that a utilifg kan trim them.

Inspection and evaluation
Each layup will require an inspection and evaluation after curing.

Inspect for soft or wet patches after a reasonable time for curing has been allowed, as such
wet or soft areas may indicated an improperly migatth of epoxy.

Care must be taken to check that areas have actually been bonded together and that there are
no air gaps or bubbles between the layers of glass, especially in curves/radii.

Removing screws

Selftapping screws are used to hold parts ing@labile epoxy is curing but once the epoxy
has cured it can be difficult to remove the screws.

Use your soldering iron to heat the head of the screw and the composite around the screw will
soften allowing the screw to be removed easily.

This is also a haty trick to use if any bushes are not perfectly in line and need a slight adjust.
Clecoes

Clecoes are used to hold hinges while they are being flocked into place prior to riveting and
so they must be free of oil and grease that could contaminate theesiorfae bonded, and
they will inevitably get flock onto them during the bonding or flocking process.

To prevent these problems, keep your Clecoe fasteners stored in a sealed tin of Acetone to
ensure that they remain clean and ready foii uke Acetone ull dry off them in seconds.
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General>Aircraft grade bolts and lock nuts

General

Al | bolts 3/1606 or | arger in diameter that h
grade bolts.

Underno circumstances must any bolts other than Aircraft gradis be used on your Jabiru.
Aircraft grade bolts are significantly stronger than regular commercial grade bolts and have
features such as corrosion resistance that have been designed specifically for aircraft use.

Aircraft grade bolts are quite differeintappearance to regular commercial grade bolts in
several ways: Aircraft grade bolts are usually gold or silver in colour; they have a relatively
short thread length and a longer plain shank or grip length.

In almost all cases the supplied and specifigtskwill be the correct length for each task, but
kit builders need to be aware of the correct method of determining and/or checking the correct
length of bolts and also the correct method of tightening lock nuts.

The parts of a bolt

There are 2 variablengths to an Aircraft = LENGTH =

grade bolt: the overall length, usually just

referredto as thdength, and thegrip length GRIP ——= === THREAD
which is the length of the plain shank of theLENGTH LENGTH
bolt, which is measured from underneath tr !
head of the bolt to the beginning of the

threadqsee the drawing at right). ?.‘ J i
Thethread lengthis generally fixed in DIAMETER
relation to the diameter of the bolt. HEAD

Bolt identification

Aircraft bolts supplied with your Jabiru kit are identified in this Manual and in Jabiru
drawings by the p@riafmex elret(tmeras ufi Ao ,i nt Hd 160
|l ength (measured in 1/80 increments) of the

Examples of bolt identifiers would be: ANBA, AN4-14A, AN3-22A, AN4-72 and so on.

For example, for aAN3-5A bolt:
1 AN means the bolt has been manufactured to Aircraft (Military) standards
T 3 the diameter of the bolt in 1/16" incre
T 5 (the dash number) the |l ength of the bol
1 A notdrilled for a lock pi . Bolts with no AAO here are

If the dash number defining the length of the bolt has two digits, the first digit is the length in
whole inches and the second number is the length in additional 1/8" increments. This can
become compleand if you feel the need to delve deeply into the subject you can locate an
AN bolt chart online or purchase an AN bolt gauge from suppliers of Aircraft grade fasteners.

The last example givenabove (AN42) t here is no AAO0 esuffix, w
threaded end has been drilled during manufacture for a lock pin while the other 3 examples all
have the suffix AAO0 and do not have provisio
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Determining and checking bolt lengths

A bolt must be long enough to ensure that no more thathosad will be inside the bolt hole
when the bolt is fitted. Thigrip lengthshould be equal to the material thickness that is being
held by the bolt.

What this means is th#te correct bolt length must be used in every casand if a nut

cannot be tigtened to safety then measures must be taken to correct the length, either by
packing with washers (an absolute maximum of 3 flat washers may be used for packing,
starting with the required washer under the nut, then one washer under the head of the bolt
and finally, if needed, another washer under the nut) or using a different length bolt.

Lock nuts

All bolted components on your Jabiru aircraft are held in place with lock nuts, eflydoa
type fibre lock nut for most uses or a steel lock nut for hesigisuch as in the engine bay.

It is important to understand the procedure for tightening Aircraft lock nuts: each nut must be
fitted with a f ltightenedasafee,r whideh iis defdi rMed
minimum of 1% threads and a maximufrBdhreads showing beyond the end of the lock nut.

IWRONG!! | - - u W RONG!

Less than 1% More than 3

This is consideredritical for load-bearing bolts and good practise for all other bolts.

Any less than 1Y threads showing beyond the end of the lock nut means a risk of the nut not
locking correctliywhile any more than 3 threads showing beyond the end of the lock nut could
mean that the lock nut is bottoming on the thread and there is a risk overstressing the bolt and
nut and/or not gripping the joined material correctly. Examples of each case areatiave.

In general all nuts should be fitted so that they face outward so that they can be easily
inspected. Nuts inside the cabin should face out and towards the pilot if at all possible.

Nuts that have been tightened to safety should be marked wdth af lorqueSeal
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General>Rod ends

It can truthfully be said that the rod ends are the sole connection between the pilot and the
control surfaces of your Jabiru.

A very important item of hardware indeed!

Given the vital role that each and every rod padorms in your Jabiru it is equally important
that you familiarise yourself with the correct method of connecting rod ends.

There are 2 parts to connecting a rod endc#iee connectioand thedrive connection

Cable connection

All cable rod endsra
female rod ends, which is Jam nut Rod end

to say that the cable (the - -
male end) is screwed intc
the rod end (the female
end) the cable length ca ol .
be adjusted by screwing . AP ' AN
the rod end further onto \
the cable or further off

the cable, and then the
cable is fixed to the rod

e’

~ 49
Spherical
bush

end by means of a jam nut on the cable that locks the threads from turning.

There must be enough cable thread length in the rod end to provide strength and security, and
each female rod end has a small hole, callegdlfety holepartway along one sidhrough

which the cable threadsust be visiblei if you cannot see the cable threads through the

safety hole, then yomust not fly the aircraft until adjustments have been made so that the
cable threads are visible through the safety hole.

This is of e utmost importance and cannot be overstated!

Drive connection

Most of the rod ends on your Jabiru are driv
they must be connected in the following manner: between the rod end and the drive lever, fit
one3/ 160 fl at washer (or mo i detailsintht-lapstasklase o f

Between the rod end and the retaining nut (or the head of the bolt, depending on which way
the bolt is fitted) fit onet)i o flat washer (

The purpose of this larger flat
washer is that should the spherical
bush in the rod end fall, the large
washer will provide a margin of
safety by preventing the rod end
from leaving the drive bolt. In the
photo at right you can see the way
that the vashers are fitted.

In practical terms, should a rod end fail internally in flight the rod end will still remain
connected to the drive bolt and the control will continue to function.

Thus the correct fitting of the flat washers to rod ends is extremelyrtamt.
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Working with composites is no different than working with other chemicals and flammable
materials, and caution and common sense should prevail at all times.

NO SMOKING
Do not smoke or have any exposed flames near kibar resin storage area.
Epoxywill burn.

Warning: the fumes from burning epoxy aggtremelytoxic!

Epoxy

Long term exposure to epoxy can lead to an 'epoxy allergy' so suitable safety precautions
should be taken as follows:

Contact

Do not expose youskin to epoxy. Neoprene, latex or nitrile rubber gloves (with pure cotton
gloves worn underneath to wick away sweat from your hands) and protective (industrial)
clothing should be worn when handling epoxies.

If epoxy is spilt onto the skin, wash off Witvarm water and soap immediately.

Barrier cream can help the skin to avoid becoming sensitised. Note: if barrier cream is used
take care to keep it away from any surfaces to be bonded by wearingigthveesream could
contaminate and weaken the joinkaep the cream inside your disposable gloves at all times.

Fresh Air
Epoxy fumes shouldot be inhaled. Blow fresh air across the work face at all times.

The use of an external fresh air source and facemask is strongly recommended along with the
use of &an for blowing the epoxy fumes away. In our factory we use several industrial
pedestal fans to blow fresh air across the work surfaces at all times.

Dust

Always wear a dust mask when sanding or cutting composites. Cutting and sanding
composites createslot of dust and the extremely fine glass dust shoolde inhaled.

A half-face respirator with suitable filters is highly recommended and should be worn at all
times when sanding fibreglass parts.

OK, lets get building!
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Pre-Paint>Fuselage>Fit ventral fin and trim horn

Objectives of this task:

To fit the ventral fin, trim horn and cut the related rear fuselage penetrations. This task is
carried out while the fuselage is inverted and supported on trestles.

Materials required:
Epoxy resin and flocks-minute Araldite
Hardware box #4

Cut the cable and tube slots
The cable and tube slots are marked on the underside of the fuselage with marker pen.

Cut out the marked slots on the fuselage centreline. Each slot should be drilled at each end to
a b o u tnd thed theaholes can be joined by cutting along the lines with a jigsaw.

Elevator cable
mounting bolts

T ‘ .
|

Trim horn
DO NOT
CUT OUT!

Completed ventral fin area showing slots, trim horn and ventral fin retaining nuts

We find that widening the elevator cable slot (the slot at the very rear of the fuselage) as
shown in the photo above can provide useful access later in the build.

Do not cut out thdine marker for the trim horn! The trim horn marking can be transferred
through the peel cloth by scribing around the marks with a sharp knife, cutting just deep
enough that the cut can be seen once the peel cloth has been removed.

File and sand all cutésito a good finish. Remove the peel cloth from the ventral fin area (rear
underside) of the fuselage.

Check the elevator cable mounting holes: test fit the horizontal stabiliser to the fuselage and
push it all the way forward. Hold a set square agaimstehr of the horizontal stabiliser and
along the fuselage and measaractlyl50mm forward from the rear of tiséabiliser(and

notthe fuselage) as showngganin the photo abové the 2 holes should be on that line.

If they are not, fill the existmp holes with flock and redrill them so that they are exactly
150mm from the rear of the stabiliser. This dimension will become critical later when you
adjust the elevator travel so take the opportunity to check it (and adjust it if needed) now.

Remove thénorizontal stabiliser and store carefully until required.
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Fit the ventral fin

Use a chalk line to mark the fore and aft centreline of the fuselage.

Lay the ventral fin on the rear of the fuselage and seat it so that it matches the curve of the
fuselage, then check that the fin is centred at the front and the rear and tape it in place. Drill
3/160 holes though each of the marked |l ocati
the fuselage. Remove the ventral fin then enlarge the holes inthedugee t o 13/ 640 a
fluted wood drill bit (pictured right) to recess the hole so that the lip of the insert sits flush

with the surface and then e to a
Use a screw and spacer (shown above right) as a tool to p
each ingrt. Before fitting the insert put a single drop of sup
glue onto the outside thread and then screw it into place.

Fit the trim horn

Sand away any remaining gel coat and roughness from around the trim horn mounting area.
The trim horn is slightly offseffom the fuselage centreline so it will be necessary to sand the
foot of the trim horn so that it will sit completely upright when it is mounted. Sand the sides
of the trim horn at the same time so that the glass fibre cloth will bond correctly.

Mix up asmall batch of &minute Araldite and
flock and coat the foot of the trim horn, then plac
it on the marked line and use a length of tape to
hold it upright. Put masking tape over the thread
inserts nearest to the trim horn to prevent flock
getting intothe threads.

75 x 170 E A 100 x 170

‘h—-ﬂ

When the Araldite/flock mix has cured apply a small amount of resin and flock to make a

smooth radius at the foot of the trim horn and then apply 3 layers of AF303 glass fibre cloth to
each side of the trim hoontains?2 Jizesof glassdibrelcimth:e | | e d
the larger pieces (100 x 170) go on the side nearest the fuselage centreline. Leave to cure
overnight. The next day any excess cloth can be trimmed away with a sharp knife.
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;

Finish the ventral fin

Sand the inside botto rear quarter of the ventral fin. Mix around 200 grams of polyester

resin and add a few drops of hardener (take care not to use too much hardener or there may be
heat issues as it cures) and pour into the bottom of the ventral fin then prop the fan4§5 at

angle while it cures.

Once the resin has cured drill a 12.5mm hole through at the marked Iacttienwill be
your rear tie down point. Drill 2 drain holes, one at the front corner and one at the rear just in
front of the resin.

Cut out the maréd area at the top reathis is where the elevator drive arm will travel.
Store the ventral fin for later final fitting and painting.

This completes thBre-Paint>Fuselage>Fit ventral fin and trim hortask.
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Objectives of this task:

Once theFit ventral fin and trim horrtask has been completed
the fuselage can be turned upright and the remaining
penetrations made. This allows the bulk (but not all) of the
to be made early in the build.

In the factory we plee the fuselage in a jig at this stage,
however you can achieve much the same result by placing al
sawhorse or a similar platform or trestle under the cabin and &
higher trestle under the empennage. Cover both of these ite
with some padding to minimisers¢ching the fuselage.

Large holes should be started with a pilot hole first to accur
place the hole and then be drilled out with a hole saw.

Slots should have each end drilled out first and then mark ar
use a jigsaw to join the holes.

Rectangulaholes should have a hole drilled at each corner and then be marked and cut from
hole to hole with a jigsaw. This practise will ensure accurate cuts with no sharply angular
corners or irregular edges.

Tools and materials required:

Orbital sander and handreling blocks

Power drill with bits, 30mm and 210 hole saw
Jigsaw

Epoxy resin and flock

Q-Cell filler

5-minute Araldite

Sand the fuselage

Start by using your orbital sander to take any rough edges away: the moulding process can
leave sharp edges and trexasional few glass fibre prickles, so take a bit of time now and
remove all of these potential hand hazards before starting work. Fibreglass cuts are painful
and you can do a lot to avoid them by careful preparation at this early point in the build.

Think of it as an investment in your comfortable building future.

Run your orbital sander lightly across every internal surface: around the door frames, seats,
console, windows, etc and anywhere else that looks even slightly rough. There is no need to
sand havily; just a light scuff is all that is required. Use a few hand sanding blocks for any
hardto-getat places.

Remove peel cloth

Remove the peel cloth from the vertical fin stub and around the rear of the empennage
generally, including around the horizahstabiliser opening.

Lightly sand around the edges of the areas under the peel cloth to remove any peel cloth
threads that remain.

Wednesday, April 7, 2010 24 0of 327



i‘," Jabiru J160 Constructors Manual
Pre-Paint>Fuselage>Prepare the fuselage

Vertical fin stub

The rudder cable passes from the empennage and through the fin stub as does the static line,
VHF antema cabling and strobe wiring (if you elect to have a tail strobe). All these items
require access into and though the fin stub.

— P iy =]

Start by marking and cutting the rudder cable slot on the-hghtl side of the fin stub:
measuring from the rear of the stille slot starts at 180mm and is 70mm wide.

The bottom of the slot is located 15mm up from the base of the fin stub. Drill each end of the
slot to 15mm and jigsaw the slot out, and then sand any rough edges away. Refer to the photo
above left for detail.

The 30mm access hole on the-le#fnd side of the fin stub has its centre located at 140mm
from the rear of the stub. Refer to the photo above right for detail.

The 30mm access hole in the top of the fin
stub has its centre located at 30mm from t

rear ofthe stub. Refer to the photo at right.
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Cabin top penetrations

45mm
<+—— 210mm —>

i l . 12mm

Mark a centrellne between the bolt holes in the front and rear wing attach lugs: this will be the
height of the centre of the fuel gauge opening

Now double check the measurement marke
A2@0Mo in the photos
measure in the wing root from the front wing
lug back to the centre of the gauge as showi .
at right, then measure on the fuselage from e
inside (not the outside) of the inner front wing attach lug (see photo abogexdct same

distance (which should heeryclose to 210mm) then mark and drill the pilot hole for the fuel
gauge opening. Recheck your measurements and
hole: drill a pilot hole first.

Measure forward 45mm from thient wing attach lug and drill a 20mm hole for the stall
warning tube on the left side of the fuselage only.

To mark the fuel system connector slot, draw a line down 12mm from the back of the
rearmost wing lug and another line 45mm below the bottomeofe¢drmost wing lug, and

then mark the slot at 50mm wide and 10mm high. Drill both ends to 10mm and use a jigsaw
to cut between the holes. File the top and bottom of the slot to a smooth and square finish.

Cabin air vents

Cut a 60 x 44mm opening on eaadthesof the
lower forward fuselage.

The bottom of the opening should be 80m
above the bottom of the door opening and t
fore and aft location should be centred on a
vertical line drawn down from the rear of thg
upper cowl joggle, all as shown at right:

Corners of the opening should be rounded
suit the vent door the door should fit
towards the front of opening with a 3mm ga
at the rear to allow for the hinge action.

The air vent door surround can be flocked
into place inside the fuselage as shown a

right, with the hinge arm positioned at the

rear of each hole and using the door to aid
the positioning.

Wednesday, April 7, 2010 26 of 327



i‘," Jabiru J160 Constructors Manual
Pre-Paint>Fuselage>Prepare the fuselage

Fit the header tank enclosure

The fuel header tank sits behind the righnhd seat in a sealable enclosure and an additional
rib is fitted to the l&-hand floor rib so that the lid that seals the enclosure also functions as a
luggage shelf behind the seats.

/

Header tank
enclosure

Cable slot

Right-angle sectio

Place the header tank enclosure on the floor behind thehdagot seat so that it fits snugly

between the longitudinal rib and the rigtdand foor rib as shown above right and check that

the rear lip of the enclosure sits down on the rear rib. Drill the 3 pilot holes in the enclosure
(arrowed below right) at 3/ 3206 through the f

Fuel pump
pilot holes

The drain from the enasure will be through
the quickdrain fitting hole. ]

Mix a batch of resin, stir in ell to make a
firm mix and apply the €Cell to the cabin
floor as shown in blue at right, including a
circle with a clear
around the quick drain hol&pply the Q
Cell thicker towards the rear.

Support rib
Quick drain
pilot hole

Cut the front of the support rib off so that it runs straight down from the rear of the seat to the
floor, then prefit it inside the lefthand floor rib and make sure that the top of the support rib

is level withrear rib and the cross beam behind the seats. Araldite a length of split tube along
the front edge of the rib to protect fuel lines and cabling that will later pass in front of it.

Refit the enclosure and secure with 3 x 8G
selftapping screws and washers: tighten th
quick drain (front) screw so that the
enclosure sits firmly against the floor but
only tighten the rear screws enough to bed
the enclosure firmly into the @ell mix.

Mix some resin and flock and fit the support rib into place and themefiloing rightangle
section of glass fibre to the cross beam behind the seats as shown top right and above. Make
sure that the top front of the enclosure is sealed and leave to cure overnight.

Next day trim the ends of the righhgle section to size, rem®mthe 8G screws (heat if
required) then drill the quick drain hole ou

Use TLR rivets to fix the ti@lown lugs to the floor ribs as shown on the drawing overleaf.

Wednesday, April 7, 2010 27 of 327



18/1/06

15/4 /05

15/2/05
DATE

!‘,‘, Jabiru J160 Constructors Manual
Pre-Paint>Fuselage>Prepare the fuselage

1A057A0D-3

=
3
2
1
ISS.
BV NG
SEET 1 G 1

VAR

760 FUSELAGE - VLA HEADER TANK

{ROUGH FLOOR RIB
G
DM
DM

|

- V3 - -
RIVET THROUGH FLOOR RIS

| oo noT scaie | ProecTION

ENCLOSURE STRUCTURAL DETAILS.

| OMENSIONS IN MILMETRES

o &g
(v o I é
: "2 O
= [=%a1
#C Eg
Bu <

THE DRAWING 15 COPYRIGHT AND WOST ROT BE COPIED
WITHOUT CONSENT OF AVTECH PTY LTD
5F POGITICNS T o0
ENCLOSUF ID/LUGGAGE LY
. —
. : ,'

MATERIAL| AS DESCRIEED

[

J160 HEADER TANK ENCLOSURE

J160 HEADER TANX ENCLDSURE SEE SUPFORT| 1
J160 MEADER TANK ENCLOSURE LID

10MM WIOE TESLA TAPE SEAL

LUG — FUEL TANK STRAP FRONT

J160 LUGGAGE SHELF SUPPORT ANGLE

RNVET TLR 3/16 ,18~.45 GRP

PARTS LIST
PART No.  [DESCRIPTION

1AOS7K00
1AOSTHID
1A05700
PHOTION
4009094
1A0S7L00
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This completes thEre-Paint>Fuselage>Prepar¢he fuselageask.
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Pre-Paint>Fuselage>Undercarriage>Assemble main wheels

Objectives of this task:

In this task you will assemble the main wheels and tyres and fit the brake discs.
Materials required:

Car ds Manwhgeld 0

Talcum powder for fitting théner tube

Assemble the main wheels

Use a press or a vise to press the bearings into the mainusgba socket with a slightly
smaller diameter than the outer race of the bearing to press the bearings in with.

The outer bearing will sit slightly insideée hub while the inner bearing will be flush.
Do not press on the inner ratethe bearing is not designed to take pressure in that direction.

Sprinkle some talcum powder inside the tyre and insert the inner tube. Slightly inflate the
inner tube to prevert becoming pinched then fit tyre and tube over the main hub and fit the
outer rim to the main hub with the inner tube inflation valve facing out.

Bolt the outer rim to the main hub, but before tightening the bolts make sure that the inner
tube is not bing pinched by rotating the tyre and tube while holding the wheel still.

Fit the inner tube inflation valve through the hole in the outer rim and then tighten the bolts
holding the outer rim to the main hub. Inflate the tube to a pressure ofi 3basiyre will
pop out to the final seated position on the rims so keep fingers away while inflating.

N

Left wheel Right wheel

Fit the brake disc to each wheel. It is important that each disc is fitted in the correct direction

of rotation as shown in the photo above and in the draanniipe next page. Fit each AN

bolt though from the disc towards the wheel as shown above and secure with arZAN960
(3/160) flat washer and Nyloc nut and tighte

Use chalk to mark each wheel as being either a left or a right wheel.
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This canpletes thd’re-Paint>Fuselage>Undercarriage>Assemble main whdakk.
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