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1. Tundra introduction :

-In 1979, Yvan and Yves Desmarais founded, with their cousin Serge Gagné and backed by their mother Gisèle, the company D & G Inc.. The company is specialized in Welding and assembly. After some modest beginnings in their home garage, D & G Inc. gains a solid reputation based on its integrity and the quality of its workmanship. 

-As the years pass, the company invests in new technology with the purchase of welding robots and in 1996, they move in a new 60,000 square feet plant. A couple of years later, the company invests again; this time, 1.5 million dollars is invested in the purchase of high technology machinery for sheet metal transformation. 

-Yvan Desmarais, the company’s vice-president, has always been fascinated by aviation. A pilot since he was 19 years old, he nurtured a dream which he transmitted to his business partners. His dream was of a highly secure plane; be it on wheels or on floats. A plane that would be solid, durable and easy to build.

-With more than 20 years expertise in manufacturing and with Yvan’s flying experience on many different aircrafts, the construction of the first prototype began in 1998. The first flight was done at the Bromont airport on May 12th 2001 with great success. Following this first flight, many more are accomplished in the month and with the necessary flying hours accumulated by June 7th 2001, the special flying certificate can be delivered. On October 3rd 2001, the first flight on floats is accomplished, again with great success. But work has now only begun. Back from those successful flights, the second prototype is now taking form. The dream continues...

	SPECIFICATIONS 
	 

	LENGHT
	23,5'

	HEIGHT
	10,0'

	WING SPAN
	36'

	WING AREA
	183,6 SQ FT.

	WING CHORD
	5'1"

	HORIZONTAL TAIL SPAN
	10' 7"

	HORIZONTAL TAIL AREA
	39' SQ FT.

	EMPTY WEIGHT
	1475 LBS

	DESIGN GROSS WEIGHT
	2550 LBS

	USEFUL LOAD
	1075 LBS

	FUEL CAPACITE
	55 GALLONS

	FUEL WEIGHT 
	330 LBS

	DESIGN PAYLOAD 
	745 LBS

	WING LOADING
	13,9 FT.2

	POWER LOADING
	14,2 LBS/BHP

	CABIN WIDTH
	44"

	CABIN LENGTH
	78"

	PERFORMANCES
	GROSS WEIGHT 2550 LBS

	POWER
	180 HP

	MAX. TAKE OFF WEIGHT
	2550 LBS

	DESIGN LOAD FACTOR NORMAL @ 2550 LBS
	+3,8-1,7

	MAX. WING LOADING @ 2550 LBS
	14,2 PSF

	MAX FLAP EXTENDED SPEED
	98 MPH

	MAX . CRUISE SPEED -VC
	132 MPH

	NEVER EXCEED SPEED (VNE) 
	150 MPH

	TAKE-OFF ROLL
	400'

	CRUISE SPEED 75% POWER @ 1500'
	118 MPH

	STALL SPEED (FLAPS DOWN)
	42 MPH

	STALL SPEED 
	52 MPH

	RATE OF CLIMB
	720 PPM

	SERVICE CEILING
	14 000'

	ENDURANCE 
	5,8 HRS

	RANGE 
	684 MILLES


Above performance figures with the Lycoming O-360-A engine 180 BHP with accessories and fixed Senrenich 76EM8-0-57 metal propeller.
2. Working environment and safety measures :

2.1. Adequate workplace :
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The acquisition of a Tundra kit is an interesting personal experience.  To fly the model of your choice and to know that you assembled it is exceptional in the aviation world.  Building your own Tundra airplane is a challenge that will require that you exert patience and precision.  The first priority is to prepare your workplace.  A clutter-free, organized, clean and practical area is required to properly start the assembly.


Do not forget to have adequate lighting conditions in your workplace.  Several well placed neon lamps will be sufficient.  Obtain a portable lamp for tight spots on the airplane

2.2. Constructing a work table
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· This is a typical example of a workbench.  This bench will be useful for all the types of work related to the aircraft.  It is made of 2 sheets of 3/4" plywood placed on a structure of 2 X 4 reinforced at each corner.  The structure can also be made of iron angles.  Put a finishing coat of white paint on the plywood for a better visibility of the parts.  It is important for the workbench to be level.

2.3. Safety :

· Before starting, here are a few safety precautions to follow when handling sheet metal parts.

2.3.1. Sheet metal handling :

· Aluminum and steel are the two main materials used in the Tundra.  These material are cut by mechanical processes, therefore the edges of the parts are very sharp and must be handled carefully to avoid risk of injuries.  Be careful about the corners and the sharp edges along the parts.  The risk of injury increases when work is performed hastily.  It is preferable to go slow.

· Use both hands to handle large sheet metal parts.  Avoid hitting or bumping the parts on other objects since they could be damaged considerably.  Handling sheet-metal covering skins may require help from a second person.

2.3.2. Clothing :
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The clothing selection is left to the discretion of the individual builder.  Work pants are recommended to avoid cuts and scratches on the legs.  A short-sleeve work shirt is appropriate.  Wear a comfortable pair of shoes during the assembly.  You will be standing  for long periods of time and solid footwear will reduce fatigue.  Use a good pair of gloves when handling sheet metal parts. When enlarging pre-drilled holes, wear eye protection glasses to prevent injuries resulting from chips flying around.  With noisy equipment, ear plugs are recommended. 

3. Work methods :

3.1. Construction steps:

· During the assembly of your Tundra, you will execute many construction steps.  In order to be well organized in your work, refer to these work methods:



METHODS

	A
	Drilling

	B
	Deburring

	C
	Installing Clecos

	D
	Riveting

	E
	Measuring

	F
	Inspection


· These are basic methods that you will quickly learn if you do not know them already.  Read them everytime these methods are required until you remember every detail.

3.1.1. Method A ; Drilling :

· The kit is designed and fabricated in order to reduce assembly time and increase the positioning accuracy of the parts.  All the Tundra parts are pre-drilled and the builder will have to enlarge the holes to their final dimensions.  The following drilling method clearly explains how to enlarge pre-drilled holes.  The builder will not have to drill in places where there are no pre-drilled holes.  Guiding yourself by means of  the pre-drilled holes will reduce  errors to a minimum.  Whenever you see drilling in the manual it means to enlarge a hole.  Here is how to drill (enlarge) the holes.  

· To achieve good drilling, we must align the pre-drilled hole perfectly so as  to avoid oval holes.
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· Use Clecos or plastic clamps around the hole to be drilled to prevent parts from moving when enlarging the hole.  For perfect alignment drill the parts when they are assembled, not individually. 

· The assembly drawings provided show which rivets to use in each place.

· Use a high speed setting on your drill for aluminum and about half the speed for steel in order to reduce wear and tear on the drill bits and to increase the quality of the drilling.

· The drill bit must be aligned perpendicularly with respect to the hole to be drilled.  By drilling perpendicularly to the surface, we are preventing the rivets from shifting the parts out of alignment. 
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· During drilling, use a back and forth motion to help clear the metal chips generated.  The drill bit will stay sharper longer and the interior finish of the hole will be smoother.

· Here is a list that summarizes the main points to properly drill.

DRILLING

	
	Pre-drilled holes aligned

	
	Parts held together with Clecos

	
	Appropriate drill bit selection

	
	Proper drill speed

	
	Drill perpendicularly 

	
	Use back and forth movement


3.1.2. Method B ; Deburring : 

- What is deburing and what is its purpose?

· 1 : Deburring is the removal with special tools of rough or sharp edges left on metal after cutting or drilling operations. Every edge of every component of the aircraft must be deburred.
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· 2 :Purpose of deburring.  Deburring prevents cracks from developing in aircraft parts. These cracks stem from the sharp edges left on the metal after cutting or drilling.

· Deburring is the removal of the sharp flash or burr of metal left after cutting or drilling.  Here are the hand tools used:

	A- DRILLING
	B- CUTTING

	1-
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	1-
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	2-
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	2-
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	3-
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A-Drilling :

· After drilling, the 100° chamfer tool can be used with a drill at low sped, or with a handle for a manual operation.  The drilled hole has to be smooth.
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· It is not required to deburr deeply, deburring too deeply will weaken the riveting surface

B-Deburring:

· To deburr the edges of the parts, use tool #2 in the cutting list for large surfaces.  Press the center of the two wheels on the edge of the part and bring the tool towards you in a continuous smooth motion, being careful not to dig the tool in the part.

· For restricted places, use tool #1 in the cutting list to file against the grooves of the file.  Maintain a 45° angle with respect to the sides of the part.

· It is possible to use tool no1 (drilling) for difficult to reach locations on external surfaces.

· Finally, after deburring, use a fine grit sandpaper (without metallic grain) or «Scotch Bright» (3M) to further smooth the edges.  Do not use steel based abrasives (e.g. steel wool).

Inspection:
· Ensure there are no sharp edges left.

DEBURRING

	
	Use the appropriate tool depending if the deburring is required after A-drilling or B-cutting.

	
	Ensure to have a uniform surface after deburring

	
	Exterior polishing of the deburred sides with a fine grit sandpaper

	
	Hand inspection


IMPORTANT
· It is mandatory to prime the parts before riveting them together.  After the parts have been deburred, prime the parts.  You can cover the whole surface with primer or only apply it where the parts meet.  There must be no uncovered surfaces between two or more parts.  Steel parts must be covered completely.

Aluminum:  prime contact surfaces

Steel :  prime the whole part

· Do not prime bolts, nuts, rivets, etc. (any attaching hardware)
3.1.3. Method C ; Use of Clecos :

· What is a Cleco and what is its purpose?

[image: image39.jpg]



· Clecos are indispensable tools when riveting.  Using Clecos helps to visualize what the assembly will look like once riveting is completed.  They are quickly installed and removed.  There are Clecos for all rivet diameters.  For the Tundra, Clecos of size 3/32 , 1/8 and 5/32 will be used.

· When assembling with Clecos, it is important to place them judiciously to properly hold the structure.

· Clecos are installed and removed often for when :
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 there is insufficient room to rivet

·  the part is not well positioned

· The Cleco pliers tool is a must to instal and remove Clecos.

· The pliers is designed to hold the head of the Cleco and when the handles are squeezed, a spring mechanism retracts the central pin thus allowing the insertion of the Cleco in the hole.  When the handles are released, the central pin returns to the original position and the Cleco will hold the metal parts together.

INSTALLING CLECOS

	
	Align the holes of the parts to be assembled

	
	Squeeze the Cleco of the appropriate diameter

	
	Insert in the hole and remove the pliers


3.1.4. Method D ; Riveting :

· Riveting is a process to permanently hold together metal parts.  This is the main method of assembly of the Tundra.  The high quality rivets used to build this aircraft meet aeronautical standards.  It’s recommended to have the T° between 70 to 75° Fahrenheit (21 to 24 °C) when you do the riveting of skins on your plane.

· At this step of the assembly, ensure you have the drawing provided in order to select the correct type of rivet (round head, countersink head, etc.) and the correct diameter according to the legend on the drawings.  The length of the rivet is very important (table 4.3.8).  It is up to the builder to determine what length of rivet to use according to the following formula:
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L=(1"%D)+t
L=length of the rivet
D=diamater of the rivet
i=total thickness of the paris





· Do not use a rivet more than .032 Inches longer than L.. Otherwise, take the following length of rivet.

· The rivet head should always be on the exterior of the assembly.  See exemple :
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· During riveting, the parts are held by Clecos.  Remove only the Clecos to allow you sufficient room to rivet.  Always start from the center of the part and work toward the edges to uniformly spread the stress associated with riveting.

· The principle is the same as when a tire is changed on a car. This way the stresses are spread uniformly on the components.  Carefully select the appropriate rivet for the hole.  For skin panels, the method is different and will be explained later in the assembly process.
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· How to properly install a rivet?

· Clean the surface where the head of the rivet will be installed

· Deburr the hole

· Put the rivet in place

· Place the riveting snap where the head will be hammered and the bucking bar in line with the rivet

· Hammer until the rivet is properly squashed

(Put masking tape on the riveting snap to reduce the risks of denting the part during riveting.  Do the same on the bucking bar to cover the corners.
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· Be careful to rivet sufficiently.  Too little or too much riveting can squeeze excessively or the rivet may bulge (see table 4.3.6)

· When you install a countersunk head rivet, it is important to drill a 100º chamfer if the thickness is 0.032 inches or more to ensure the top of the rivet is flush with the parts. For thinner material, a dimple will be punched before installing the rivet.  The head of the rivet must not protrude above the surface or be too deeply set inside the hole.

· To remove an improperly set rivet, first make a pilot hole with a center-drill on the top of the head , then drill with a bit slightly smaller that the diameter of the rivet, drill down to about 1/3 the length of the rivet.  When the head of the rivet snaps, carefully remove the rivet by hitting it lightly with a point.  (See table 4.3.7)

RIVETING

	
	Look on the drawing provided and the color legend to select the appropriate rivet

	
	Use    L=(1 ½ D) + t to calculate the length of the rivet

	
	Place the rivets starting from the center and continue  toward the edges, if required alternate the placement of the rivets (tire changing)

	
	Clean the surface

	
	Insert the rivet in place

	
	Properly set the riveting equipment

	
	Hammer until the rivet is set.


3.1.5. Method E ; Measuring :

· Measuring is an important concept to understand.  To be able to properly measure is crucial.

· There are three types of measurement to be done while building the Tundra.

· Description of the two measuring instruments :

Tape measure :
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Utility:

- measures to an acceptable degree of precision





- to measure large parts





- easy to manipulate

Operation:
Hold the end of the tape and stretch it to reach where the measurement is required.

Micrometer: 
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- Ease of measurement (digital micrometer).

· How to use a micrometer?:

· The following explanation is for a digital micrometer, this type of micrometer is recommended.

· Reading measurement:
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· Select the required unit by using the mm/inch button.

· Verify regularly the accuracy of the micrometer by ensuring the zero measurement.  Clean the two surfaces then bring the sliding part to rest against the fixed part with applying pressure.  Release the sliding part and press the zero button.  Repeat this procedure whenever the slide rests against the fixed part and the readout is not zero.

· There are three types of measurements that can be taken with a micrometer :
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	1.
	-Inside diameter of a hole

	
	-Gap between two surfaces

	
	

	2.
	-Exterior dimensions of a part

	
	-Drill bit diameter

	
	

	3.
	-Depth of a hole


· Highlighted in yellow are the contact surfaces for measuring.

· In 2, three points of contact may not be necessary but nevertheless with all three types of measurement, the micrometer must be held firmly and parallel to the contact surface.

· To keep the value of the measurement after taking it, lock the sliding part with the screw.  It is not required to tighten the screw excessively.

(- When resetting to zero, ensure the three surfaces are well cleaned.

· Where to take measurements on the parts?

· The Tundra assembly will require three main types of measurements :

· center a part with respect to the aircraft

· position a sub-assembly

· measure the thickness of parts

· Measure the diameter of the drill bits

· Center a part with respect to the aircraft :

- The Tundra comprises many mirror image parts and parts that are centered with respect to their own sub-assembly.  Often a part will be at the same distance as its mirror image part as measured from the center or from the edges of the assembly.  These distances are often more than 6 or 12 inches so use a tape measure.

· Position a sub-assembly

- During the installation of a sub-assembly such as the rudder, the stabilizers or others, use the tape measure to ensure the sub-assembly is centered and corresponds to the data provided.

· Thickness of the parts :

- The thickness of one or many parts will be measured with a micrometer in a manner as to be able to calculate the length of a rivet as per the mentioned formula.

3.1.6. Method F ; Inspection :

· What is an inspection and its purpose?

· An inspection is the observation and measurement of each step that has been done in order to verify the quality required has been achieved.  There are many types of inspections, we mention the three that will be done during the assembly of the Tundra
· visual inspection

· measuring inspection

· pre-covering inspection

· Inspection :
· The instructions in the drawing, methods and order of assembly must be respected in order to have an aircraft that meets aeronautical standards.  A superior quality of work will increase the performance and longevity of your aircraft.

· During assembly, when defects are found such as an improperly bucked rivet or a badly deburred part, actions to correct the defect must be taken upon discovery of the problem.

· Inspection by measurement :

· The measurements for the aircraft must be respected to ensure accurate positioning of the sub-assemblies and parts

· Pre-covering inspection :
· The pre-covering inspection will be done once the structure has been completed and will be set aside to wait for the visit of an official authorized to perform these inspections and allow work to continue. After this inspection, cover panels will be installed.

· For the inspection procedure please refer yourself

    to the following links . 

                               Canada :  

http://www.tc.gc.ca/CivilAviation/Regserv/Affairs/cars/Part5/549.htm
USA:  http://www.airweb.faa.gov/Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/0ca2845e2aafffbb86256dbf00640cb2/$FILE/AC20-27F.pdf
4. Assembly standards :
4.1. Installing bolts:

· To install any type of bolt, ensure there are at least two or three threads protruding  from the nut.  There should never be thread within the material (in the thickness).  Fit the bolt, put the 1/8 washer and the nut.  If needed, you can make up space with 1/16 washer.

· No thread inside the material

· 2 to 3 thread to exceed the nut

· The nut should be on thread only.

· Once a bolt is installed and set at the proper torque, apply a torque seal.  A torque seal is a colored paste covering the nut and the bolt which will break if the nut loosens thus giving a visual clue to verify the torque.  In this manual, you’ll find circles of colors with “S” or “T” ( shear or tension”) see table 4.3.5.  The yellow color means AN3, red AN4 and green AN5.
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· Tinnermans are metallic plates that hold a screw thread inside an assembly.  The Tinnerman is held in side and assembly with two countersunk head rivets.  It is important to properly countersink the two holes for the rivets or to make a dimple in the case of thinner material.  Anchor nuts are similar to Tinnermans but are used for bolts rather than for screws.  They are installed in the same manner.

4.2. Recommended tools :

	a)Drilling:
	
	Air drill (Havro, US Tool)

	
	
	Battery powered drill (14v. or more)

	
	
	Metal drill bits (Box of 30)

	
	
	

	b)Deburring:
	
	Files (round and flat)

	
	
	Countersink

	
	
	Scotch Bright

	
	
	Shape edge

	
	
	

	c) Cleco installation:
	
	Clecos 3/32 (silver)

	
	
	Clecos 1/8 (bronze) Clecos 5/32 (black)

	
	
	Cleco pliers

	
	
	

	d)Riveting:
	
	Rivet gun (3X)

	
	
	Bucking bars

	
	
	

	e)Inspection :
	
	Square

	
	
	Level 

	
	
	Electronic level

	
	
	Protractor

	
	
	Digital micrometer

	
	
	Tape measure

	
	
	Steel ruler (0 – 6 in.)

	
	
	

	f) Others: 
	
	Compressor (3 hp)

	
	
	Vise-grips (C and straight jaws)

	
	
	4‘’Quick-Grips’’

	
	
	Wrench ¼ to 1 in.

	
	
	Long nose and cutting pliers

	
	
	Dead blow hammer, mechanics hammer

	
	
	Punch, or centering tool (to align the parts through pre-drilled holes)

	
	
	Black marker (fine point) Sharpie

	
	
	Torque wrench

	
	
	Ratchet wrench


4.3. Useful tables for assembly

Drill bits to enlarge riveting 



Tinnermans final-size drill

holes to final size




diameter for the center hole,

	3/32 
	# 40

	1/8
	# 30

	Tinnermans
	(mm)
	(po.)

	A6195-6Z-1
	4.50
	0.177

	A6195-8Z-1
	#12
	0.189


	RBB32D
	# 40


Table 4.3.1
Table 4.3.2




Bolt and rod-end bearing

final- size drill diameters.
	
	AN(po.)
	AN(mm)
	MM4 & MM5

	AN3 
	0.185
	#13
	

	AN4 & MM4
	0.248
	6.30
	6.60

	AN5 & MM5
	0.311
	7.90
	8.20

	AN6
	0.370
	9.40
	

	AN7
	0.433
	11.00
	

	AN8
	0.496
	12.60
	


Table 4.3.3
Final size drill diameter for anchor nuts

	Anchors nuts
	(mm)
	(po.)

	AN366F-1032A
	#8
	0.199

	AN366F-428
	6.60
	0.259

	AN366F-524
	8.20
	0.322


Table 4.3.4
                               Thickness of material to dimple or countersink

	Minus .032
	Dimple

	More than .032
	Countersink


                                                         Table 4.3.5                                                               

Recommended torques for nuts used

	Bolts and nuts
	
	Tension
	
	Shear

	10-32 (AN3)
	
	20-25 pound-inches
	
	12-15 pound-inches

	¼-28 (AN4)
	
	50-70 pound-inches
	
	30-40 pound-inches

	5/16-24 (AN5)
	
	100-140 pound-inches
	
	60-85 pound-inches

	3/8-24 (AN6)
	
	160-190 pound-inches
	
	95-110 pound-inches

	7/16-20 (AN7)
	
	38-41 pound-feet
	
	23-25 pound-feet

	½-20 (AN8)
	
	40-57 pound-feet
	
	25-34 pound-feet


Source : FEDERAL AVIATION AGENCY

Table 4.3.5
Riveting defects
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Table 4.3.6
Removal of a rivet
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Table 4.3.7
Length of rivets

	DASH
	DIA X LONG.
	
	DASH
	DIAM X LONG.

	3-3
	3/32 X 3/16
	
	4-3
	1/8 X 3/16 

	3-4
	3/32 X 1/4
	
	4-4
	1/8 X 1/4

	3-5
	3/32 X 5/16
	
	4-5
	1/8 X 5/16

	3-6
	3/32 X 3/8
	
	4-6
	1/8 X 3/8

	3-7
	3/32 X 7/16
	
	4-7
	1/8 X 7/16

	3-8
	3/32 X 1/2
	
	4-8
	1/8 X 1/2

	3-10
	3/32 X 5/8
	
	4-9
	1/8 X 9/16

	3-12
	3/32 X 3/4
	
	4-10
	1/8 X 5/8

	
	
	
	4-12
	1/8 X 3/4


Table 4.3.8

5. Tips and recommendations :

5.1. Tips and recommendations before starting the assembly :

5.1.1. Good ideas :

· Some Tundra builders may not have previously worked with their hands.  It is important to get very familiar with the tools that will be used.  With scrap sheet metal parts practice drilling, deburring and riveting as described in Chapter 3.0.  This way you will be ready to assemble a Tundra.

· The Tundra design is symmetrical.  Most of the time the same part can be found on the other side of the aircraft as a mirror image.  Use this characteristic as a reference to locate the parts.

[image: image23.jpg]



· What is the colour code?

· The colour code is used on the drawing provided for assembling the Tundra.  These exploded view drawings are colour coded.  At the bottom of each drawing, there is a colour legend for rivets to be used corresponding to the colour of the parts to be riveted.  For example if a part is colour green, this means that AN-426-3 rivets will be used.  If certain parts are not visible on the view, look at the mirror-imaged part and use the same type of rivets.

· Observe the provided drawings to determine the orientation of the flanges.  Lightening holes may provide clues to proper alignment of  the parts.

· Always put the covering panels on top in order to ensure a smooth flow of air.

[image: image24.jpg]



5.1.2. Pitfalls :

· Do not force the parts in place with Clecos.  Each part is designed and fabricated in such a way as to have no stress in the material.  If you need to force the parts in place, they are not in the correct location.

· Never unfold a folded part.  Unfolding will weaken the material and it will shear.
· Never use a pencil on aluminum since it  will corrode the metal.

· Never re-use a nylon self-locking screwmore then 3 times

    because it will not hold the bolts in place anymore

6. Assembling the Tundra:
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6.1. Horizontal Stabilizer and Elevators:
[image: image25.jpg]



16.1.
Horizontal Stabilizer and Elevators:


36.1.1.
Horizontal stabilizer frame:


46.1.1.1.
Front spar :


86.1.1.2.
Rear spar:


106.1.1.3.
Joining the front and rear spars:


156.1.1.4.
Enlarge hinge holes:


166.1.2.
Skin panel installation:


176.1.2.1.
Main skin panel and leading edge installation:


246.1.3.
L/H elevator frame:


256.1.3.1.
Main spar and doublers:


276.1.3.2.
Rib installation:


316.1.4.
R/H Elevator frame:


326.1.4.1.
Main spar and doublers:


326.1.4.2.
Rib installation:


346.1.5.
Assembling the elevator trim:


346.1.5.1.
Assembling the elevator trim:


376.1.6.
Skin panel installation:


376.1.6.1.
L/H elevator skin panel installation:


396.1.6.2.
R/H Elevator skin panel installation:


406.1.7.
Elevator trim installation:


406.1.7.1.
Elevator trim installation:


416.1.8.
Elevators pivot bracket installation:


416.1.9.
Trim guide :


446.1.10.
(Stab. Élév.)TIP :





6.1.1. Horizontal stabilizer frame: 

[image: image26.jpg]



· Prior to assembling the horizontal stabilizer frame, verify that all parts listed below are available:

	
	T4-S-L001
	
	T4-S-006
	
	T4-S-R001

	
	T4-S-L002
	
	T4-S-007
	
	T4-S-R002

	
	T4-S-L003
	
	T4-S-008
	
	T4-S-R003

	
	T4-S-L010
	
	T4-S-009
	
	T4-S-R010

	
	T4-S-L011
	
	T4-S-L031 
	
	T4-S-R011

	
	T4-S-L012
	
	T4-S-L032 
	
	T4-S-R012

	
	T4-S-L013
	
	T4-S-R031
	
	T4-S-R013

	
	T4-S-L014
	
	T4-S-R032
	
	T4-S-R014

	
	T4-S-L015
	
	
	
	T4-S-R015

	
	T4-S-L016
	
	
	
	T4-S-R016

	
	T4-S-L017
	
	
	
	T4-S-R017

	
	T4-S-L018
	
	
	
	T4-S-R018

	
	T4-S-L019
	
	
	
	T4-S-R019

	
	T4-S-L020
	
	
	
	T4-S-R020

	
	T4-S-L021
	
	
	
	T4-S-R021


Note : Before starting the assembly , make sure to put out the plastic protection that is covering the parts. You have to tear off the plastic gently following the the  length of the parts. DO NOT tear off the plastic too hard , it could damage the small gauge parts . Repeat the same procedure on all the TUNDRA assembly .

6.1.1.1.  Front spar :

	Step 1

(method C)

S2
	Assemble the following parts using 3/32( Clecos in pre-punched holes:


	
	T4-S-L001

	
	T4-S-R001

	
	T4-S-006

	
	T4-S-007



[image: image27.jpg]



· In the middle of the spars there are eight (8) holes of larger diameter than the others. These large holes are to attach the horizontal stabilizer to the fuselage. This operation will be done later.  Do not put rivet in the (12) others holes of the fronts spars, the T4-S-086 & T4-S-087 part will be joined later.

[image: image28.wmf] 
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	Step 2

S3, S4
	On drawings S3, S4, look for rivet holes to be used to attach ribs and skin panels and identify them with a marker (Sharpie pen). When assembling the front spar, there is no need to enlarge or put rivets in these holes because other parts (ribs and skin panels) will be joined there later. 


	Step 3

(method A)

S2
	Enlarge the holes not identified from the previous step; the required hole diameters are specified by the color code on drawing S2. Make sure to do the countersink on the 12 holes as shown on the drawing above.


	Step 4

(method B)
	Deburr the enlarged holes: all Clecos must be removed in order to deburr both sides of the enlarged holes on each part. When deburring is completed, re-assemble the parts with Clecos (method C).


	Step 5

(method D)
	Finally, install the appropriate rivets in the holes that are not marked. Rivet diameters are specified in the color code shown on drawing S2.



(When parts are joined together, the assembly becomes thicker. Always select the proper rivet length, using the formula provided earlier.

	Step 6

(method F)
	Perform a visual inspection of the assembly.


· The following figure illustrates the locations where rivets have been installed; rivets have also been installed at same locations on the second half of the assembly (the R/H side is a mirror image of the L/H side):
[image: image29.jpg]



· The completed assembly should look like this:
[image: image30.jpg]



6.1.1.2. Rear spar:

	Step 1

(method C)

S2
	Using 3/32” Clecos, assemble the following parts:





	
	T4-S-L002
	
	T4-S-L003
	
	T4-S-R031 (2X)

	
	T4-S-R002
	
	T4-S-R003
	
	T4-S-R032 (2X)

	
	T4-S-008
	
	T4-S-L020
	
	

	
	T4-S-009
	
	T4-S-R020
	
	

	
	T4-S-L031 (2X)
	
	T4-S-L032 (2X)
	
	



[image: image31.jpg]



	Step 2
	Proceed the same way as for the front spar, there are fewer parts for this assembly.

Repeat the following steps from the “Front spar” instructions: steps 2, 3, 4, and 5 of section 6.1.1.1. Attention you will have to put 8 flush rivets on T4-S-009, T4-S-008 and T4-S-R002 and T4-S-L002.


	Step 3

(method F)
	Perform a visual inspection of the assembly.


      		       METHODES





      		       METHODES
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