A note about this page:  These comments were gathered from various builder web sites.  Some are cut and paste right out of their websites, others are re-phrased in my own words based on what I interpreted the author to be saying.  Some are simply thoughts I had while researching about ideas, techniques, or notes to myself.  I make no claim to the accuracy or suitability of anything here.  I don’t even claim to have written most of it.  Please, evaluate these comments for yourself and do what you see fit.  This is presented merely to share what I found on the internet.

Updated June 2021: many of these comments have been corrected in the later versions of the plans.  You’ll have to decide whether any particular comment applies to your specific plans set.  
Many of these tips and lessons learned are available on my website, at http://www.sonex604.com/lessons_learned.html
Also see my list of plans corrections dealing with incorrect hardware callouts, notes or part numbers, at http://www.sonex604.com/misc/PlansComments.doc
---- Jeff Shultz, Sonex #604
Tail

Quick Tips:

Use large diameter finishing rivets to attach the fiberglass tail tips. This spreads the load over a larger area and helps prevent the fiberglass from cracking.

Use a length of wood dowel to position the control surface ribs into the skins. Gentle pushing and tapping makes aligning the ribs easy.

A pole brake is an extremely simple but effective method to bend the horizontal and vertical stab spars. There are other methods, but the 7/8" diameter dowel is cheap ($2) and available from the hardware store or even Walmart. Ensure the dowl is oriented with the grain parallel to the vise jaws or the dowl will split open.

If you are fitting the fiberglass tail tips and the curvature of the tips doesn’t seem to flow naturally from the vertical fin, you might need to trim a little material off the bottom of the fiberglass tip and push the tip a little “lower”.  You also might need to cant the tip forward or backwards to get the angles to line up just right.  Don’t assume that the trimmed bottom edge if the final edge – it’s just where they cut it coming out of the mold!

Use 8-32 nutplates to attach the inspection covers to the fuselage sides.  Skip the sheet metal screws called out in the plans.  MS21069L08 or MS21047L08K work well with SSC-32 rivets.  Order AN5258R5 or 8R6 screws to attach the covers.
General:

Make trim tab cable attach bracket from 0.060” sheet, not 0.032”.  This stiffens the assembly (optional, but not required).
Consider using a router to shape the Horizontal Stab spar from angle stock.

Use plastic water tubing in wings and Vertical Stab to run wires for lights.

½” straight cut router bit with bearing can be used for making the web on the rear horizontal stab spar.

This is a bad piece if made exactly to the plans (SNX T10-02). You can see the 45 degrees edge and the hole position I scribbled into the plan for my new part.  The new (upper) part allows now for proper 6.2mm edge distance. The 45 degrees edge interfered with the trailing edge's spar flange so I rounded it off.  (Note:  if you don’t pilot drill the vert skin, but instead trace the location of the ribs and bulkheads inside the skin, the hole distance can be slightly modified to work.)
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This is a handy drill guide for drilling this dozens of piano-hinges
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Skins:
Don’t pre-drill skins for rivet holes.  Instead, from inside mark the location of the flanges and flutes, then layout rivet holes and pilot drill.

Try to bend horizontal stab skin so that edges are about 6-8” apart (approx 30 deg angle, not 60-90 deg).  Vertical Stab skin should be at about a 45-degree angle.  Use a 2x4 to press the skin, positioned about 3” from the leading-edge, with a ¾” stop block to prevent flattening the skin.

The elevator skins have a top side and bottom side.  If you get these mixed up the skins won’t fit the fuselage side properly and you’ll have some gaps.  Double check the orientation before drilling the skins to the horizontal stab frame (

Rudder:

May have to slightly adjust the positioning of the rivets along the bottom left edge of the rudder as to not interfere with rivets on bottom control horn.

A potential problem is the rivets on the rudder skin running into the rivets for the bottom rudder rib. You may have to drill out the rivets on the bottom rib, install the rivets in the skin and then reinstall the rivets in the bottom rib.

Elevators:
Leave the elevator root ribs undrilled and unriveted until fitting the metal joiner.

Don’t rivet the elevator root assembly (SNX-T06-02) to the elevator skins (as called out on SNX-T02) until the elevators are attached to the horizontal stabilizer and the up-elevator deflection can be checked.  If the welded steel elevator horn ends up being a little too far aft it will bump into the aft fuselage channel and prevent full up elevator travel. Pay particular attention to the position of the horn when it’s drilled to the root ribs (see notes near SNX-T02-02) – you want the horn as far forward towards the hinge as possible.
SNX-T02 Section A-A Trim Tab Installation: add a note to leave a small gap (.1mm-.2mm) between the Trim Tab Hinge and the rear of the Elevator.  If assembled with the Hinge tight against the Elevator, the assembled Trim Tab Hinge will bind on the Elevator.
Wing

Quick Tips: 

When riveting the main spars, the bucking bar absolutely must be on the floor. If your workbench can't support the weight of a minivan, it's probably going to flex, and that will hinder setting the solid rivets.

Make two smaller diameter bolts. When the first one bends, toss it in the trash and use the second one. Once the metal yields, you'll be straightening repeatedly.

Don't worry about the spars bowing. They'll straighten right out when you skin the wings.

A rat-tail file work well to clearance. the wing ribs for the spar flange.

Fit the wing ribs to the main spar with the spar suspended on saw horses. Let gravity work for you, not against you! This works well for skinning the wings as well.

Square the wing ribs first, then make a brace to hold the ribs square.

Run a plumb bob from the rib tooling holes to ensure the wing is perfectly vertical. Shim the spar as required to make the plumb bob line up.

Drill the aft wing skin to the rear spar first, then back to front along the middle of the wing, moving outward and forward towards each end.

Use ratchet straps and boards to pull the leading-edge skin into position. Drill and cleco the leading-edge skin tucked underneath the aft skin, but rivet with the leading edge skin on top of the aft skin.

When fitting and riveting the root rib, leave out the #1 rib to free up a little more space. The ribs are tightly spaced near the root, and the #1 rib interferes with riveting the root rib. Once the root rib is riveted in place, then go back and rivet the #1 rib.

If the wing root doublers don't seem to fit very well, you may have them on upside down. They are not symmetrical!

The cutout in the rear wing spar for the aileron counterweight can be increased slightly (+1/32") to eliminate any binding. Since the cutout is way out on the tip of the wing, the loads are small and the slight loss of strength has no adverse effect.

Use plastic water tubing in wings and vertical stab as conduit housings to run wires for lights.

If using rattle cans, prime all of spar shear web, and only the mating flanges of wing ribs.  If using HVLP gun, prime all internal surfaces of wing.

Skins:
Don’t pre-drill skins for rivet holes.  Instead, from inside mark the location of the flanges and flutes, then layout rivet holes and pilot drill.

Cut out ALL 6 wing skins from initial sheet stock and set them ASIDE (so they won’t accidentally be used for other stuff).  Cut wing ribs from scrap just before you need them for the wing.

Start skinning the wings with the aft upper wing skin.  Begin pilot drilling the skin at the trailing edge, center of the skin and work out alternately to the ends.  Then drill forward to the main wing spar.  Once complete, move to the aft lower wing skin.

200-250 of the 3/32" "silver" clecos will be needed for skinning the aft upper and lower wing skins of one wing.

One method to dimple the leading-edge skins is with dimpling dies that work with your pop-rivet puller. Grind off one edge of the female die so it can get in tight to the rib.  They can also be used in a pneumatic rivet puller with the compressor set to about 40 psi.  Use double stick tape to stick the male die to the tip of the puller. Works great, and can do the whole leading-edge skin in about 30 min. 

Rear Spar:
Enlarge the hole in the rear spar for the aileron counterweight to pass through. (SNX-W12).  Suggest making width 1.75” wide, with the extra width on the wingtip side.
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A simple drilling jib can be fabricated to help drill the rear spar channels.
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Main Spar:
If scratch building, order a spar web skin (SNX-W10-02) to use as templates for the other spar web skins. They were cheap and will greatly help ensure accuracy of webs that you fabricate.

The SNX-W11-01 Main spar Lower Angle is trickier than it looks at the first view.

Make sure you don't cut it too short. Total length = 585.8mm + 2.6mm (don’t forget the extra 2.6mm).

Ten tall-grip cleco clamps can be very helpful holding the various stack of spar webs together while drilling.

Prime all the spar components before riveting.  You’ll never get access to these parts again, so do it while you can.  A simple and effective primer is rattle-can self-etching primer from NAPA Auto Parts.

Build C-frame riveter to rivet solid rivets in wing spars.
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A 12-ton press can be used to set solid rivets in spar, instead of C-frame riveter or bolt and hammer method.

Spar Mating:
Drill the main spar bolt holes using a 1/4" to 3/8" pilot bit.  No ovaling!
It is VITALLY important the small diameter of the piloting bit (used for the wing mounting blocks) NOT do any cutting. That is, it should simply follow the 1/4" pilot hole (if it does cut, it may lead to "ovaling" the hole).  Instead, grind off and polish the very end of the bit.
Flaps / Ailerons:
Rivet flap rib tip BEFORE flap hinge.  If you don't rivet rib first, 2 holes are hard to rivet.

The flap drive pivot block caused a bit of confusion since the bolt holes are called out as 3/16" and the bolts as AN4s. Actually, you need AN4-21s on the right and AN4-22s on the left to accommodate the bracket for the brake later on.

Plans say (3) aileron ribs but you will need (4) per aileron. 1 is used for drive plate assembly.

When drilling the lead aileron counterweight, go directly to 3/16” final hole diameter.  Don’t bother drilling pilot holes.

After the lead aileron counterweights are drilled and fitted, leave the lead un-bolted until the ailerons are all riveted.  There are a couple of 'hard to reach' rivets under the arms where the hinge half is riveted to the skin.  Double-check the counterweights or the bolts don’t rub inside the wings before riveting the wing skins though.
If the stock aileron tip rib doesn’t fit properly, consider making a new one.  Place a raw piece of 0.025” aluminum on the aileron tip, trace the shape, and then bend the flanges/angles according to the plans.  This can make better fitting tip rib.

Ensure the hinge half that mounts the flap to the aft spar is not pushed too far forward into the rear spar channel.  This can prevent the flap from going all the way up (i.e., it causes the flap to hit the upper flange of the rear spar and hold the flap slightly in the down position).  Pay particular attention to SNX-W07 View C-C.

The aileron counter balance plates will interfere with riveting the aileron hinge.  Plan hinge drilling locations accordingly. The plans show additional pilot holes in the aileron hinge (SNX-W4 & SNX-W26), but these are better left un-drilled until you can test fit the hinge with the counterweights in place.  Suggest drilling hinge like shown in the photo (minus the unfilled “extra” holes).
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Ribs:
When fabricating the Root Rib Attach Angles (SNX-W20-02) don’t drill the pilot holes on the outside or bottom edges.  These holes may be close and clearance could be an issue.  Consider changing the pilot hole distance from the edge to 5/16" from 3/8".  The curve on the 2"x2"x1/8" Angle exceeds that shown on the plans, and the washers for the AN3-10A attach bolts need about 1/3rd of the washer ground off (nearly to the hole) for a flat fit of the bolt head and nut.
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Enlarge the 1/4" tooling holes to 3/8" so poly-tube (Home Depot 3/8" OD- 1/4" ID, 25FT for $2.39) can be installed through the wing for lights.  Consider opening forward tooling/bolt hole in form block to a larger diameter so the wire conduit will drop right in.
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Use ¼” dia laminate edge trim router bit to trim rib blanks.

Wing rib gussets are easier to make by cutting to size & bending on the small brake rather than trimming the "bracket stock" as shown on the print.  Note, these parts were changed to pre-fabricated plates in later kits.
Make sure the gussets are riveted from the inside so the rivets won't interfere with the skin rivets when they are installed.  
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To mark the centerline of the wing ribs, use a Sharpie Pen.  Make sure the rib is lying flat on the table, and slide the pen around the rib making sure the pen remains flat on the table also.  PERFECT centerline each time.  If needed you can adjust the height of the pen relative to the rib by wrapping masking tape around the pen to "raise" the point of the marker.  By keeping the cap on the end of the pen the height fell right in the center of the 1/2" flanges.
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Lot of builders reported that the leading wing skins had a noticeable "hump" where the skin contacted the top-front edge of the forward rib.  I contacted Jeremy (Sonex, LTD.) about this and he recommended filing a half-moon into the rib beneath the forward edge.  I chucked a file into my drill press and "BAM..." nice half moons!  Also round the corners and polish any edges in ribs to prevent bumps in skin.
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Do NOT rivet the #1 wing ribs (forward and aft) until the root wing rib has been fitted and drilled to final size.  You will need to remove the #1 ribs and root rib attach angles to get the root rib installed properly.

Do not pre-drill holes in wing ribs.  Match drill them from the skins.

If forming your own wing ribs using the flanging dies, reinforce the 4” flange die with hose clamps to prevent cracking.

Lightening holes in wing ribs can be cut with a fly cutter or routed out.  If router is used, make a hole tooling out of plywood or particleboard to guide router.

Rib flanging tool can have the male side mounted to the bench with drywall screws and then the female side simply placed over it and hit with a 4-lb sledge/dead blow hammer to set flanges.  Or, it can be tightened with a wrench/socket slowly.

Flanging rib blanks can be done with a pencil in a socket or with a 1” washer.

Misc:

Plan sheet SNX-W23 shows the installation details of the pitot-static probe assembly.  Suggest moving the mounting location slightly forward and away from the wing rib to create more room for installation (2.5” forward of the spar cap rivets and 2.5” inboard of the wing rib rivets).  Also suggest mounting the probe on an inspection cover (SNX-W18-03) and cutting a corresponding hole in the wing skin.  The larger opening of the 4” hole makes connecting the probe to the pitot-static tubing much easier.
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Fuselage:

Quick Tips:

Mark the flange centerline of the turtledeck formers and wing/control surface ribs using a sharpie. This is essential for lining the ribs up to the pre-drilled skins.

Fabricate small spacers or shims to fit between the turtledeck formers and skin to eliminate dimples caused by riveting the turtledeck skin.

Don't rivet wing attach angles ahead of time. You'll need to remove the rear angle when rigging the wings, and it is very convenient to remove the front angle when working on and riveting the spar tunnel, especially the flush rivets on the inside of the tunnel.

Consider using AN 525 screws to fasten the windscreen to the fuselage sides. The plans call for countersunk holes and flush screws, but AN525 screws are much easier to use, and it's not like they'll look out of place there, seeing as how the motor mount screws are also AN 525's and they're right only a few inches away. 

Use the unibits to drill the phenolic rudder pedal blocks (not wood spade bits). Using the unibit, there is no burning phenolic, no acrid phenolic smoke, and no pestilent stink in the air afterwards! 

Label all wires with computer printed labels and clear heat shrink tubing.

The plans show various lengths of SouthCo fastener studs needed for the cowling. My cowling needed really long studs: 260, 280. and 300. These are not commonly stocked by Spruce or Wicks, but D&D Aircraft Supply has them. The longer studs make fitting the cowl a lot easier.

If the cowling hinge pins are just way too tight, you can ream the hinges out, or replace the hinge pins with slightly smaller diameter pins. Radio control model shops carry various diameters of high quality music wire. Select a size slightly smaller than the hinge pin for easy cowl hinges.

General:

Don't forget to leave a 0.032” space for the glare shield between the forward fuselage longeron and the top of the upper engine mount.

Make sure turtledeck skins are absolutely flat against the formers and flanges or else you will get little dents or “dimples” in the skin when riveting.

The rudder cable exit slot on the right side of the fuselage needs to be VERY much longer than specified in the plans (the rudder and control horn/etc is NOT symmetrical and thus the cable exit slots are not the same).  This will necessitate a longer cable fairing as well.  (It looks like an additional 3-4” aft of the original slot is required.)
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The elevator control rod needs to be installed and fitted before riveting the bottom aft fuselage skin.  The aft control rod for the elevator is actually two pieces, with one inserted into and bolted through the other. The right way to do this is (with aft fuselage bottom skin removed): remove aft fuselage center vertical members (the ones with snap bushings), insert control rods and fit/measure/mark them, remove rods and drill/debur their splice while outside of the fuselage, and re-install (this time with vertical members in-place...ensuring proper movement through snap bushings). The idea is: don't try to drill splicing holes in rods while in the fuselage, and be thankful you didn't rivet on bottom skin yet.

Don’t drill the vertical channels used to support the elevator pushrod as called out in SNX-F21 sections N-N and P-P.  Instead, wait to fit these support channels to the fuselage cross-ties until after the elevator pushrod is in place and connected from the elevator idler to the elevator control horn (i.e., fully installed).  This way the support channel can be positioned perfectly to support the pushrod without any binding.

Add an additional 4” diameter access hole in the belly skin just aft of the F24-08 lower cross tie.  This allows access to grease the elevator pushrod support snap bushing.  Order an additional SNX-W18-03 inspection cover as well.
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Do not rivet the upper firewall to the lower firewall before riveting the lower firewall to the forward fuselage (See SNX-F11-01). The upper/lower firewalls overlap and if you rivet upper firewall first, you'll have a problem.

Consider NOT riveting the firewall in place or the forward fuselage belly skin until after the wings are rigged to the fuselage.  The clecos and temporary bolts are enough to keep things aligned, and it may be very convenient to remove these large skins to gain better access to the wing attach angles.

Don't rivet any part of the rear spar carry through assembly (to itself or to the fuselage) till all is said and done with wing rigging. There's insufficient room/clearance to remove it from fuselage if you do (and this complicates drilling/deburring/etc.).

Make seat half hinge in the middle to allow both seat and back to fold.  Build like thus:  hinge1 – seat pan – hinge 2, all one rivet.  Hinge 1 attaches to seat back, hinge 2 attaches to cross member.

Elevator idler cannot use CCP44 rivets called out in plans.  Use CCP42 instead. (There is a clearance issue...rivets on one side bump into the other if both sides use CCP44 rivets).

Use carpenter’s square to keep fuselage sides vertical while drilling and assembling.

Drill both sides of the aft fuselage box at once (cleco them together together). It saves time measuring & laying out both separately.

Don’t rivet the bottom skin on the aft fuse box until the last possible minute.  This provides easy access to the control rods and like.  You can follow the general sequence in SNX-F18 but don’t rivet the bottom skin until after wing rigging (actually, delay this as long as possible to keep your options open).
Use jigsaw and metal cutting blade and wax to cut out D-shaped wing opening doublers (0.090).  Make other 0.090 parts from the interior scrap.  This is more economical than using a circle cutter.

Use a nibbler or jigsaw to cut holes in front fuselage sides.

Final drill holes in forward fuse from outside to minimize burrs on the outside skin.  The inside angle is more tolerant of deburing.

Make 3 holes in spar pass thru box for access to the wing-dihedral pins larger than 3/8” to allow wrench easier access. Suggest 7/16”
Wait until rigging the plane to rivet the two vertical supports (for the elevator push rod) in the center of the aft fuselage box.  They may need minor adjustment and this way no drilling out rivets is required.

You get to make two (2) of almost all parts on the fuselage....one as shown on the plans and one 'opposite' (or ’mirror image’) as shown.  Place the raw material back-to-back to make the 'opposite part'. 
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Riveted the aft cabin parts outside the fuselage.  It is much easier than trying to rivet the parts inside the cabin.

Consider making the seat pan out of 0.032” material for extra durability.  Also, a second bend can be added in the middle of the seat pan for better contour of the seat and added strength.

Add 1-2" to the height of the windscreen bow to get a better flow with the canopy.

An easy way to keep your canopy partially open when starting/taxiing is to build the sliding latch using 2.5" angle instead of 1.5" and add a second set of notches 1" below the ones shown on the plans.
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Consider making the slots in the upper longeron and phenolic strike plates for the canopy latch hooks slightly wider than shown (suggest ¼” wide”).  The hooks tend to stick in the slots, and if you paint or powdercoat the canopy hooks the extra thickness of the hooks will need additional clearance.  See SNX-F13 Detail C and SNX-F13-05).
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Purchase from a local hardware store a set of 9/16" x 6" x .070 utility springs.  These provide perfect tension to the rudder cables and pedals when attached to the end of the cable adjuster and original attach hole in the angle. 

[image: image18.jpg]



Ensure you make 12 of the forward fuse small gussets (the plans may look like only 2 are needed).

To reform the angles needed around the spar box, you can squeeze them in a vice to open or close them, checking against a 1/10 degree protractor, an angle gage (like made in photoshop), or calculate the flange-to-flange distance for the angel required and measure with a 1/64” inch ruler.

Before riveting the pedal mounts in place, use them to match drill the pivot blocks that they will support. The plans call for you to drill the parts separately and then bolt them together but if you don't match drill, they will never fit together properly. 

Don't forget to leave a .032" space above the upper engine mount for the glare screen.

Consider making a guard around the elevator idler arm in the fuse to prevent cargo from jamming in the controls.

The turtledeck former #5 is one of the trickiest parts to hammer. If using the Sonex original form block you will never succeed. The fluting locations at the top are simply too far apart (or radius too small).  Note the two additional flutes at the top. I hope they will not interfere too much with the rivet locations. Another tip for those who make their own form blocks: Sonex's form blocks always have a flange angle of 90 deg. In the above example this is not good, because the plans call out for only 80 deg. If using the Sonex form block, the flange will overbent first (which makes buckling and folding worse). Afterwards the flange has to be bent back 10 deg. I pushed a small wooden wedge of 10 deg between the form block and the metal flange when hammering.

For turtle deck formers, bend flange first on Work Mate or brake, the put in form block and hammer flange and flutes.

The turtledeck formers must be attached to the aft fuse bulkheads before riveting the aft fuse box.  Don’t forget and have to drill them out.

Be careful about SNX-F26-01R Aft Side Panels.  The taper on the bottom of the skin from is from ¾” back from the edge, not right at the forward edge.

Take extra care when making the SNX-F13-04 Longeron Doubler.  The length and rivet holes may be tricky.

The lower rivet holes in the vertical angles the spar tunnel attach to are very difficult to rivet (there’s very little clearance). These holes could be deleted with minimal impact to the strength of the structure.  Consider deleting the lower rivet holes entirely.  You can also trim the F14-08 and F14-09 wing attach angles slightly shorter and create a “pass-thru” immediately above the lower longeron.  This is handy for routing wires and antenna cables.
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The rear spar slots (See SNX-F13-01) in the forward side skins are a tight fit. Consider increasing the width to 7/16” for a little more room when inserting the wings to the fuselage.
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You can also increase the size of the openings at the spar tunnel for better clearance (see SNX-F12 for details). File the openings flush with the wing attach angles and lower longeron (there’s typically a little extra skin here that can be removed).  Also increase the height of the opening by 1/16”.
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The plans show rudder cable exit fairings (SNX-C01-04), but these can be tricky to fabricate.  Aircraft Spruce sells a very nice fairing that works well (Spruce PN: 12-00635).

Cockpit:

Use 2” hole saw with “grinding edge” from Lowe’s to cut air vent holes in lexan.

Consider making a fitting for the sight tube.  Make it have a 1/16" orifice and filter to damp oscillations and limit fuel escape should the sight tube fail. The sight tube can be made of 1/4" tygothane tubing.  Place a bead to serve as a float inside the sight tube.  Make sure it is compatible with gasoline.  The gauge will have a very different reading in flight attitude versus on the ramp.  Make the scale accommodate both.

Yellow tygothane tubing specified in the plans for the pitot-static tubing will degrade in 5-7 years.  It secretes an oily liquid that will plug the lines and make a mess.  Suggest using different tubing for pitot-static lines.
Flap and trim handles can be customized by polishing, or coating with vinyl tool dip.

Consider using a panel mounted FLIGHTCOM 403MC voice-activated intercom and panel mounting 3.5mm mini jacks for music input and recorder output.

Modify glare shield to set panel vertical rather than tilted 30 degrees.  Will require new glare shield and special-order upholstery from Sonex.

1/8” thick stuff like flap handle can be made from cut off pieces of angle extrusion.

Make trim tab on tail and the entire instrument panel blank from 0.032” not 0.025” sheet.

Bending the instrument panel to a more vertical tilt will change the geometry of the glare shield.  Will have to figure this out.  Either change the glare shield, or modify the panel to fit.  At the very least, the glare shield will need to be extended to meet the new panel location.

The seat itself is simply a sheet of .025 material attached by hinges at the front, center and back. It gives like a deck chair, and is quite comfortable. The hinges are used only for attachment, not actually hinging. That way you can remove the seat simply by pulling the hinge pins. The same idea is used on the cowling.
The vent openings can be cut by making a template of the opening from particle board, then using a carbide straight cut bit and collar for inletting.  Cut both skins at same time. Consider replacing the plans vents with Van’s Aircraft NACA inlets (molded plastic) and eyeball vents. Move the openings as far forward and as high as possible to allow easy routing of the ducting.
Engine:

Use a 90-degree fitting on the firewall where the fuel line exits the firewall.  This makes routing the fuel line easier.

Consider adding a high-performance oil cooler.  Run a NACA vent to the cooler, then dump the exhaust out the bottom of the cowl.  Construct a plenum to exit the cowl, and shield the fiberglass from excess heat.

Move fuel tank vent to top of cowling to prevent siphoning of fuel.

Misc Tips:

Jeff’s Favorite Tools:

There are "essential tools", or the ones you need to do the job (like a screwdriver for turning screws), and then there are "really useful tools". My list of "really useful tools" are the ones that I used all the time, and that really made my build easier.

Unibits #1 & #20 - Together, you can easily drill up to 1" diameter holes, which is most of them. Don't get fooled by the more common ones that stop short of 1".

General Tools 6" Layout Ruler - Most of the dimensions are small, and this tool is durable, easy to read, and used every day.

6" Half Round File, fine cut - Used daily for finishing edges on just about everything.

Hand Miter Saw and Box - This tool costs about $10 from Harbor Freight, but makes perfect cuts in channel stock and almost no waste. The cut edge had no distortion from shears, and requires very little dressing.

Aluminum Yardstick - I bought two of these at Harbor Freight. The edge is straight, which is useful for a bunch of things, plus they make a fantastic piano hinge drilling jig. Start the first hole 1/4" from the short edge, set back ??" from the long edge. Continue drilling a hole every inch (1/4", 1 1/4", 2 1/4", etc). This allows you to set the yardstick on a length of piano hinge half, snug it up to the hinge loops, and drill the holes with perfect spacing and edge distance. Best part - you only have to drill perfectly straight holes once!

12" Drill Bits - Get at least two in #40 and #30 - They work for just about everything. Got a tight drilling situation, chances are the 12" bit will do it. They can ALMOST (not quite though) be made to turn a 90 degree corner! If you don't want to spend $50-$100 on a cool snake drill, spend $10 on some 12" bits instead! Use them with a $30 Harbor Freight pneumatic angle drill for even better results.

R/C Wheel Collar - There are lots of places you will not be able to place the rivet gun onto the rivet perpendicular to the surface. If you pull the rivet anyway, it will be permanently angled, which is no good. The simplest solution is to slip a small wheel collar (used to hold on Radio Control airplane wheels) over the rivet stem before inserting the rivet into the gun. Now bend the stem 10-20 degrees over to one side, leaving the wheel colar sitting flat against the rivet. The bend will get the rivet in straight, and the collar will allow the gun to pull it properly. It works well for rivet that interfere with the surrounding structure.

General Tools Plastic Protractor (Lowes Item # 186519) - You'll need to bend flanges to specific angles throughout the airplane, and this protractor is very useful for this. The best part is that it can get into the flange nice and tight to transfer or check dimensions. It also works nicely as a carpenter square.

Tools (General):

Alodine dipping tub can be made from a Wal-Mart wallpaper tub.

A flat strip of scrap aluminum with a hook on one end can serve as a simple gauge to mark rivet holes.

Use single flute countersink to debur holes (like 1/8”, 3/16”, ¼”).  Can also use specialty hole deburing tool or small ScotchBrite wheel in drill to debur holes as well.

Use auto store mechanics gloves for handling aluminum.  Blue nitrile Harbor Freight gloves are great for using with spray paint or lacquer thinner.

Use 4 lb hammer to bend thicker aluminum (like the horizontal stab spars).

Cut down the trigger to 2 fingers long on the air rivet gun to allow better grip on the gun.

Use lube on drill bits (cutting fluid, tapping fluid, ect.) to extend life of bits.

Get good snips (not Harbor Freight specials).  Suggest buying offset snips in left and right, plus 10” or 12” Andy Snips for long cuts.

The 18” bending brake from Harbor Freight is OK if you buy the pre-bent metal kit.  

Files. Get the following 5 files: med size flat, med size rat-tail, small size flat, small size rat-tail, small size 1/2 round.

Get a General Tools layout ruler from Home Depot (only $1.95).  It is 6" long x 1/2" wide and marked in 32seconds of an inch.  It is GREAT for marking hinges and other parts.  You just slide the guide (which is perpendicular to the ruler) to the measurement you need, and get accurate layouts from edges every time.  The sliding gauge is raised so it rests nicely against any material you need to measure.

File your seaming pliers with a 1/16" radius on one edge and a 3/32 radius on the other. Now you can bend sheets with a 1/16" radius in one direction or turn the pliers over and bend a 3/32" radius in the other way.

Use a 3/16" Vermont American Sidewinder drill bit to drill off the factory head of 1/8” stainless steel rivets. The Sidewinder bit has a unique shape to the point that cuts through the SS very well.

A rivet tool can be made to check the solid rivets in the spar.  Use 0.090” AL with a 15/64” hole in it (perfect height and diameter of a properly set 5/32” rivet).

Make aluminum bending press with hardwood blocks and dowel.
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An air shear is great for cutting large sheets into smaller segments.  The edge is good, but it may be difficult to control precisely.  

Order a pulled 100 degrees dimpler from Wicks.  Don’t get 120 degree dies....they are useless.

When dimpling a 100 degree hole, the hole will expand slightly.  Instead of drilling to #30 before dimpling, slightly under drill using a #32 bit, and then after dimpling it will stretch perfectly to #30.

The edges of the long cuts can be cut out and trued using a router and straightedge.

Use a short length of rubber hose to act as a drill stop and keep from damaging/marring the skin
.

Workbench:

Build a 4’x10’ work table.  Chipboard is fine for the top. Use Lag-bolts in bottom of workbench legs to level table.  The EAA Chapter 1000 work bench plans are good tables as well.  The shipping pallet can be re-purposed to make the workbench.

When building the worktable, allow the tabletop to overhang the support structure so clamps can be attached to the top.  4’x12’ is ideal, but as small as 4’x8’ can be used (the aft fust box will overhang the ends).

Consider building a sheet storage rack.
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Tips and Tricks:
Drill hinges with both halves attached to prevent binding.

Bending Brake - use scrap .025 and .032 to increase the bend radius. This saves tons of head scratching on setting up the bending brake for appropriate bend radii.

Wear shop gloves when handling parts. Get a light, flexible pair from Home Depot or Lowes (e.g. Mechanix brand gloves). This saves your fingers from rough edges, scotchbrite pads, the belt sander, and nasty cuts! Be sure not to wear them if there's a possibility of getting them snagged in a power tool (band saw).

To make larger cutouts in metal (e.g. the seat pan, rear spar for the aileron counterweights), use unibits to drill the corners, then remove the interior metal by cutting from hole to hole. Use a nibbler, offset snips, or dremel tool and cutoff wheel. Dress the edges with a small half-round file.

It really is OK to use a wood-cutting bandsaw blade (6 TPI) to cut aluminum! Lube the blade with candle wax or Boelube before each cut. 

Photo copy patterns to accurately locate holes in parts. Check for unwanted size reductions or distortion before using.  You can also trace patterns on tracing paper for full-size parts.  Cut out and attach to aluminum sheet with spray adhesive.

To reform angles on extrusions, you can 1) squeeze them in a vice to open or close them, or 2) Hit them with a 4# hammer.  Check them by 1) 1/10 degree protractor, 2) an angle gage (like made in photoshop), or 3) calculate the flange-to-flange distance for the angel required and measure with a 1/64” inch ruler.

Cockpits vents can be made from Van's NACA vents, Van's part # VENT SV-COMBO X2 (may have to get an RV buddy to buy it for you. Van's may only sell to its kit builders).  The vents come with templates to help you layout the holes you need to cut in the fuselage side.  Attach the vents with Dow Corning RTV sealant. Wicks part# RTV-732A.  It is silicone based, aluminum colored and is good to 350°. May also be good to seal the firewall.   Spray them with an epoxy chrome paint (from the local hardware store) to make them shine just like the aluminum. 

Consider replacing the standard hinge pins with stainless steel hinge pins (MS20253-P2-7200). The standard hinge pics have a very thin cad coating that will be rubbed off in a very short period of time and then the unprotected steel will be exposed to moisture and rain.

Use double sided (or carpet) tape to stick two layers of aluminum together to make identical parts.

1/8” thick stuff like flap handle can be made from cut off pieces of angle extrusion.

The aft fuse box is flat on the top, and tapers on the bottom.  To make everything square, the fuse box should be built upside down or the tail raised up to level the top.

NEVER drill anything if it's not required for the actual building task. There's always a big temptation to 'finish' a part.  This habit may cause a lot of extra work.

Stainless Steel sheet is available from Sonex.

Build order: Small parts and brackets, Vertical Stab, Horizontal Stab, once pre-bent kit is ordered, Rudder, Elevators, Flaps, Ailerons, then Aft Fuse Box, Turtle Deck, Forward Fuse, Wing Ribs, Wing Spars, Wings, Canopy, Engine, Interior.

If scratch building, you’ll need 9 sheets of 12’x4’ 0.025 and 2 sheets of 0.032 aluminum.

