Good to know stuff for LilJons and other boats

Definitions:


Stitch and Glue: The use of wire or wire tie stitches or twists, to “sew” two panels of plywood together. Matching holes are drilled about ¼” in from the edges of two panels and wire is inserted and twisted, sewing the panels together at this point. Depending on the curve and stress of the panels, stitches from 2-12 inches apart can be used. Many people us plastic wire ties for the stitches, but these require larger holes. Proper cutting of the panels helps the boat “self align”. The “glue” portion of Stitch and Glue is normally a fillet of thickened epoxy resin applied on the inside of the stitched seam, which, when covered with glass tape or cloth and allowed to cure, makes the joint into one solid unit. The joint is normally stronger than the surrounding ply panels. Boats made this way are generally slightly lighter than with ways that are more conventional.

A Chine: The chine is where a panel meets another panel. The bottom meeting the side is a chine. If there were two different angled parts to the side, the joint between them would also be a chine. 


A Chine Log: The bottom chine is the joint where the bottom panel(s) meets the sides. A chine log is a piece of wood running the length of this joint, assisting in the attachment of the sides to the bottom. Chine logs greatly ease the building of a boat, but can be rot magnets if not sealed carefully. Chine logs can be internal or external, with external being the easiest to work with. Internal chine logs can make framing and seat building a little more difficult. LilJons can be built with either Stitch and Glue or Chine Logs.

Sheer or Shear: Depends on whom you talk to as to the spelling. This is the line of the top of the side panels. The part you step over to get into the boat. When someone says, “it has a sweet shear” it usually means it has a curve that is pleasing to the eye. Not something that is applicable to a LilJon.


Flare: Flare is the angle that the sides tip outward, from bottom to top. On the ends, this is called Inclination. 

A Skeg:  A Skeg is a fin attached to the bottom of the boat to help it with directional stability.  The rowing and combo versions of the LilJons should have a Skeg attached to help them run straight. 


A Gusset: A Gusset is a triangular piece of wood used to reinforce a corner joint. These would be used on the frame pieces, which are used to stiffen the sides of the boat. 


A Bevel: A bevel is an angle other than 90°. Bevels are used on the bottoms of the transoms. Even building a plumb sided boat, there will be at least one bevel, on the bottom of the front transom. Bevels can be cut with saws, planed with a hand or power plane or sanded in. Boats built with side flare and chine logs will need the chine logs beveled, along with the transoms. 


Long Board: A Long Board is something like a 2x4 that has sand paper tacked to it. This can best be used to sand large, flat areas of wood, like the bottom panels. It makes for a nice flat-sanded area, with no finger grooves. It is also very useful for beveling the chine logs on the boat. With a Long Board, the bevels come out flat and even and both can be done at one time. Used or new belt sander belts are excellent sources of sanding material. Staple a couple of cut belts to a straight 2x4 and away you go. Use coarse grit on one side to remove material fast, flip the board and have finer grit on the other to finish.

Resin Smarts:    Use a mask when sanding… PERIOD.

Epoxy is waterproof, Polyester isn’t! Neither Epoxy nor Polyester like UV! Both must be covered with a UV inhibitor i.e. Spar varnish or Paint. Polyester gets somewhat brittle, while Epoxy remains somewhat flexible. Epoxy is more expensive than Polyester (usually). Epoxy is stronger and bonds much better to wood, and itself. Polyester will bond well to itself within 24 hours, after that, not really well at all. I like Epoxy, but I have successfully used Polyester. The choice is yours but I recommend Epoxy. 


Vinegar will “Kill the Cure”. Vinegar will stop Epoxy from curing, allowing brushes, rollers, containers and hands to be cleaned properly. Thinners like Lacquer Thinner and Acetone do just that: thin the mix. After they evaporate, the Epoxy or Polyester resin will finish curing. I don’t know what will “Kill the Cure” for Polyester though.


Use Gloves: Use gloves anytime you use Epoxy or Polyester. Get a box of Latex or Vinyl gloves and use them. Not only is cleanup easier, but also Epoxy can create its own sensitivity.  The wider the ratio of resin to hardener, the harsher the epoxy and the easier it is to get sensitive.


Use cheap, disposable brushes and rollers to apply resin. Pick up a bunch of tongue depressors; they are great for doing fillets when building Stitch and Glue. Resin can be forced into cloth with squeegees or Bondo spreaders also

Filler materials vary, but I like wood flour and Cab-O-Sil (fumed silica). Beware though, Cab-O-Sil has almost zero weight and blows all over. You can lose up to 30% when mixing with resin Use a mask when mixing fillers. Milled glass is good also, but expensive. I’ve heard that powdered limestone is good, but I haven’t found any yet, and it might be heavier than desired. I recently used Talc, as in baby powder, as a filler for glue: worked well, far as I can tell (smells good when you sand it too).  I’ve even heard of regular flour being used but I haven’t tried that one yet!  

Adding a second coat, while the first is still even slightly tacky, will create both a chemical and a mechanical bond. After the resin is hard, it is just a mechanical bond. Most epoxies leave a “blush” or waxy film after curing has taken place. This must be washed off, and sanded slightly to get a good mechanical bond for the next coat. This can be avoided by adding the next coat while the prior one is still tacky. You can also purchase  “No Blush” brands of Epoxy, but they can be a little more expensive.

Make sure you mix your resins well. A bad mix may not harden, or may be weak. Make sure to follow the mix ratios with Epoxy. The wrong ratios may not harden, or may be brittle. With Polyester, you have a little more leeway. Within reason, adjusting the number of drops of MEK per ounce of resin will affect the amount of time you have to work with the resin. Go with too few drops though and the resin won’t kick at all. The cooler the weather, the closer to the instructions to be. Under 50 deg F, you need an Epoxy with a “Quick” hardener or some extra MEK for Polyester.

Fiberglass tape is great, but can leave some high edges to sand down. Cloth cut at a 45° angle to the weave is supposedly stronger and doesn’t unravel as easily as cloth cut at a 90° angle. Bi-axial tape is also available, which is kind of a double layer tape, with no weave. The each layer of fibers crosses at an angle to the other (s). Kind of pricey though. When taping a curve, darts can be cut into the cloth, to smooth out any buckles. I normally put a few staples to hold tape and cloth in place, and then resin the cloth. I haven’t pulled any staples, and I haven’t had any problems yet. If the boat is going to be unpainted (bright), you would want to pull the staples though.

When filleting a joint, smooth the glass tape or cloth into the wet putty, and wet it out. This makes a homogeneous joint, with both a mechanical and chemical bond being present. Paint the area with unthickened epoxy before puttying, to prevent the wood from soaking up the resin in the putty and to allow a good bond between the putty and the wood. When resining, it helps to have help. Someone to mix resin, and someone to apply the goop.

Putty mixes. For glue (Epoxy only, Polyester doesn’t make a good glue), the mix needs to be thick enough to fill gaps, but thin enough to leach resin into the surrounding wood. This assures a good bond. Something around the consistency of 50° F molasses, thick but not too thick. Scoop up some and it should run off quite slowly. For filleting putty, you are talking about peanut butter here. A mix of up to 2:1 filler to resin makes a good, stiff , form holding putty. Remember to pre-wet surfaces when puttying. Fairing putty should be like honey, running fairly quickly off a stick, but not as fast as unthickened resin.

When using resin to seal wood, you can thin down the mix with lacquer thinner, acetone or other thinners up to 2 parts resin to 1 part thinner. This allows the resin to penetrate deeper into the wood and fill the pores of the wood. End grain will suck up a lot of resin. Make sure you seal the edges of the plywood. When glassing corners where ply has been rounded over and lots of end grain is exposed. Pre-seal the corners well so that they don’t wick the resin away from your cloth and leave it dry. Using a seal coat also helps make the subsequent coats smoother. Once the seal coat has cured, a light sanding will get rid of the little wood hairs that usually appear. Pre-coating before cutting can also help with wood tear out from the saw blade. 

For a really smooth finish, use a resin that has been thickened slightly, to something like 50 weight oil. Take the thickened resin and using a Bondo spreader or paint edger, spread it over the entire hull. This fills the tape and smoothes over all the small wood irregularities left after the sealer coat. This is especially important if the entire bottom is glassed and you want a really smooth finish, where the weave won’t show through the paint. This is called Fairing the surface, or using a Fairing coat. Once the fairing coat(s) have cured, sand super smooth, prime and paint. With spray paint, you could make this boat look like a factory model if you wanted to.

Using a thick plastic sheet, laying it over fresh epoxy and smoothing it down gives a super slick surface once the epoxy has cured. The trick is to get it smoothed so that there are no air bubbles, and the plastic looks totally wet on the underside. Do no use a sheet that is new, with the fold marks still in it, as it will not lay flat. Spread it on the lawn and let the sun at it a day or so, to get the creases out.
Wood Smarts: 


Plan on making mistakes. They happen… and if you stress over it, you’ll make more. That being said, here are a few things that might help minimize those mistakes. 

The old adage of  “measure twice and cut once” is as good now as it was then. In fact measuring more than twice can catch a potential mistake. Taking five before cutting can also be a lifesaver. It allows that “oh man, I’m glad I remembered that” moment to happen.

When building with stitch and glue, gaps are ok. Small gaps can be filled with epoxy and actually be stronger than a perfect joint. You can fill the most amazing gaps with epoxy putty. Gaps also allow the epoxy to seal the edge grain of the ply.

Ripping is cutting along the length of a board or sheet of ply, with the grain. Cross cutting is cutting across the width and grain.

Some plywoods tear more than others when cut, leaving a jagged edge. Using a finer saw helps, but taking a utility knife and scoring the top ply, then cutting along the line helps even more.


Wood splits. Soft wood splits a lot. Pre-drill holes whenever possible. Use a bit small enough so that all of the thread of the screw bites into the wood. When using nails, pre-drilling is also helpful in preventing splitting.

Unless the wood is for decoration, knots are not a good thing. They weaken the wood.  Get the clearest wood you can find or afford.

Use sharp tools. Let me say that again. Use sharp tools. Dull tools will only be dangerous, make sloppy cuts, and ruin your work and materials. 

Cut mild curves with a circular saw. Set the saw to just over the thickness of the ply and go easy. You will make a smoother cut than with a jig saw.

A good plane is definitely an asset. Cutting outside the lines and planning to the line can avoid problems sometimes. Planes can also be extremely useful when making bevels and making parts join nicely.

A chisel is a hand item to have, to get rid of those little chunks of  wood from that incomplete cut.

The smoother the sanding, the better the finish. Use a good primer, or sanding primer to get a good finish. Glossy paint will show imperfections more than semi-gloss or satin. Primers also allow paints to stick better, especially to epoxy.

Use a tack cloth to get the rest of the dust off, after brushing. The cleaner the surface, the smoother the finish. Try not to epoxy outside, and if you do, do it on a calm day, or under some kind of cover. Same goes for painting.

Try to use a ply that has exterior glue. I have successfully used non-exterior underlayment, but it needs a lot of sealing to be useful. Otherwise, it tends to delaminate, with the surface layers buckling at the first bit of water soakage.

Kerfing is cutting shallow grooves in wood to allow it to bend more easily.  This may be necessary to get the bottom panels to bend properly.

Steaming or soaking can get solid wood to bend easier.

Plywood does not like to bend in two directions at once. It is very difficult to put rocker on a hull that is curved from side to side. When you succeed, it is called torturing the ply. Some canoes and kayaks designs have successfully done it.

Pick through the piles of wood. You can often find quite good quality in the not so good pile. Check plywood for visible voids. These are gaps in the interior plies.  Marine grade plywood is not supposed to have any. So long as the voids are small, they should not affect structural strength much, except in severe bends. Small voids can be filled with epoxy, to help prevent rot, especially if you don’t want to encapsulate the boat in epoxy and fiberglass , and the wood has a chance of soaking up water through scratches in the paint.

Checking is when the wood fibers along the grain separate, causing cracks in the wood, epoxy and paint. The only way to avoid it is to glass the wood. Otherwise it just means another coat of  paint. Some woods like Pine and Fir check more than others, with hardwoods and oily woods being the most resistant. 

I have heard that you can epoxy green treated wood, after it dries, but OOH the weight! I bought a sheet of ½” and it was 70lbs! No rot though. Painting wood with anti-freeze is a good rot preventative, but I don’t know if you can epoxy over it, after it soaks in and the surface dries. 

When laminating large sheets of ply together, use a screw for every sq ft to apply even clamping pressure, thereby lessening the chance of voids between the layers.

