“KISS”

Some 10 years ago I was having breakfast in my daughter's house when one of her sons aged about 6 & 4 years old asked, “Grandad, what are we going to do this morning”? Looking around for inspiration I noticed the empty cereal packet, thought for a minute and answered, “You're going to design and build a boat”. This prompted my daughter to say, “We're all going out this afternoon, so you will have to do it quickly”. The net, and quick result had to be a simple but practical design, and I believe the boys achieved that aim.

The boys decided that a sharp bow would cut the waves well, but would add more length than buoyancy and be of little help when it came to load carrying and stability. They decided that a square bow would need plenty of rocker to ride over the waves. They tried various angles of flare in the sides, and different width of central spreader and found that using simple straight edged side panels they could get a nice rocker shape. That took another cereal packet.

Now, some 10 years later the JRA Committee have produced a competition for the design of a dinghy.  The starting points mentioned by the Committee had a similar effect to my daughter's time restrictions which meant that the design had to be simple. The competition requirements seem to fit the boy's dinghy perfectly. They did not make the sailing rig at that time so I will include the details for it in italics in the text below. 

Points to note are-

Simplicity of straight line lofting.

Minimum materials, and flexibility in material sizes. 

Minimum tools and no requirement for wasteful formers.

Material requirements-

1 large cereal packet, preferably empty, but if not, eat the contents.

1 roll of Sellotape, or other sticky tape.

Tools required-

School ruler.

School protractor.

Pencil and eraser.

2 pair scissors, one for each 'work man'.

Alternatively the design can be scaled up so the material list would read-

2 sheets of 5 or 6 mm exterior grade plywood 2440 x 1220 mm.

Some lengths of 50 x 25 mm timber. Actual dimensions not critical.

4 lengths of  30 x 10 mm x 2150 mm long, knot free, for gunwale, dimensions not critical.

2 length 25 x 25 mm about 2000 mm long for runners.

Roll of glass tape.

Polyester resin and hardener. Much cheaper than epoxy, and perfectly adequate. 

Panel pins, preferably brass, but steel will do if well painted over.

Wood glue. Again if well protected with paint one of the modern exterior PVA type glues will be adequate, such as Titebond 3 or the cheaper Gorilla Wood Glue white PVA.

Nylon fishing line.  Cable ties?  A few copper wire ties.  

Paint.

Tools required-

Saw

Hammer

Wood plane or sharp knife

Drill and small bit. Electric drill preferred, but not necessary.

The diagrams that follow at the end have been hand drawn to emphasise how non-critical this design is and are not to scale. Once a few measurements have been made the rest of the measured lengths can be made to match the dimensions of the first pieces cut.

Construction-

Mark out the two sides and cut along the straight lines.

You should end up with two identical side panels.

At this point it would probably be worth drawing lines 6 mm in from the edges at bow, stern and along the bottom edge, and drilling ~2 mm holes through both panels every 100 mm for stitching the panels together before taping.

Using the dimensions from the side, mark out and cut out the two transoms. Note that the angle at the bottom is 110°.  Again draw a line ~6 mm from the straight edges and align the edges F and G with the sides and drill more holes to match the position of the holes in the sides.

Pin and glue 2 strips of the 50 x 25 timber across the curved top of the transoms and trim off the excess.

Pin and glue one strip of the 50 x 25 down the centre line of the smaller transom, as reinforcement of the towing ring at the bottom of the bow, and possibly two strips side by side down the centre line of the larger transom if planning to fit metal rudder fittings.

Build the centre frame 25 mm thick out of 50 x 25 and reinforce the corners on both sides with small offcuts of plywood, pinned and glued. Note the words 'small offcuts', as you do not want to waste larger pieces which will be needed for larger jobs. As with the transoms, the bottom corner angle is 110°

Add the frame for the rowing bench some 230 mm total height and about 300 mm wide, remembering that a 25 x 50 mm will be added upright to each side to support the ply bench. Pin and glue ply to one side to brace it. If you feel you need wider to sit on, fine, check how you lay out the cutting out if including the sailing parts. 

Mark the mid point of the shorter (lower) edge of each side panels and draw line perpendicular to the longer side to pass through the centre  mark on the shorter side. These marks will be on the inside of each side, one left side and one right.

Work out your own way to complete the next step, but basically sew the transoms to the side panels with monofilament and perhaps reinforce top and bottom corners with wire or cable ties, and then spring the sides out to place the centre frame on the lines on the inside of the side panels. With all in position and squared up the sides will curve and give the pleasing rocker shape of the finished dinghy. Pin and glue the centre frame in place.

Place the skeleton dinghy (braced square so as not to end up with a 'banana' boat) on the second ply panel with the transom on one end and the widest part of the beam close to the side, and rock it back and forth to get the outline of the bottom panel. Working from the transom draw round the outside of the hull and cut out the bottom, making sure that it is symmetrical. Draw a line 6 mm in from the edge all round and mark/ drill holes for the stitching opposite the holes in the sides and transoms. Keeping it square, and sew the bottom to the top sides.

Tape and resin the inside and when dry the outside of all sewn seams.

Pin and glue the two laminates of  30 x 10 mm around the top edge to form a gunwale. Some might consider placing them on the inside rather than the outside??

Pin and glue four small triangles of ply on top to reinforce the gunwale to transom joins.

If building a simple rowing dinghy continue, but if you want to include sailing then jump to read the information on the sailing modifications at the end.
With the basic dinghy complete, pin and glue two 25 x 25 mm runners along the bottom from bow towards the stern, but either build up the thickness towards the stern or add plywood to make two skegs about 80 mm deep. These will make the dinghy more directionally stable to row, and to tow, and greatly increase the performance if sculling or yulohing over the transom.

Cut out the ply rowing bench and pin and glue two lengths of 25 x 50 mm on edge along each side to fit over the rowing frame on the hull spreader. Pin or screw and glue the 25 x 50's to the sides of the frame and to a support about half way up the bow transom.

Fit a length of 25 x 50 mm across the transom and another a short distance further forward and put a ply lid on it as a rear thwart. Place it as high as possible, but low enough to allow a small outboard clamp on the transom about half way to one side. Some find an outboard to one side easier to use than when placed on centre line. The higher the thwart the lesser the water you ship when you lower the dinghy stern first from the mother ship. Higher also leaves more space under for a buoyancy bag.

Fit a towing ring at the bottom of the fore transom and another at the inside top for a painter. Tow with the lower one but have the other slack as a back-up.

Where 'pretty' dinghies receive many coats of varnish, a working dinghy should be well coated with a good exterior gloss paint. Years ago it was reported that department store 'own brand' paints were as good as the 'premium' brands at lower cost, and that white was the cheapest. No-one would steal an all white dinghy as it would stand out, so -  ?

Before fitting rowlocks, oarlocks or thole pins, launch the dinghy and find the best trim position for a singly rower (and for three up in calm conditions) and clamp temporary thole pins to find the best position. Then take a single passenger aft and slide forward to find the best forward trim rowing position. Similarly for a transom notch or rowlock for sculling, off to one side for convenience.
Since the day my grandsons (with a little help) produced this dinghy design, I have seen a commercially built dinghy on the Isle of Wight which almost exactly fits the dimensions given above, and by the numbers of them lying around the waterfront it seemed to be popular with the locals. That's either 'great minds think alike' or an indication that this is about the best minimum and practical dinghy worth having.
Sailing considerations.

Converting a simple tender into sailing dinghy is a step which requires significantly more work. Holding up a swimming towel and steering with an oar is sailing, but only down wind. It does not have the enjoyment of slicing to windward and easy manoeuvring of a good sailing dinghy, but does not really require much work. A half way set-up, with swappable lee-boards is possible, but a dinghy with a securely fitted dagger-board could encourage the owner to go for a sail just for the enjoyment of the exercise. This suggests that if considering the extra work of a sailing version then do a thorough job of it.

There are four separate areas to consider in the conversion of a simple tender to a sailing dinghy and in the order that they have to built into the design are -

1. The keel, which is required to give windward ability.

2. The rig, consisting of sail and spars.

3. The mast and its mounting or staying, and

4. Some steering arrangement, be it oar or rudder(s).

5. Buoyancy.

Some forethought is required to help get the most efficient use of the materials available without wastage.

1. The keel.

A simple dagger board of  three layers of the ply glued together, for economy, or another piece of thicker ply as shown in the drawing should be fine. If using the offcuts make the outer two layers with surface grain vertical, and the middle layer can probably be smaller offcuts well glued  together.  A simple box fitted either on the centre line or attached to one side of the rowing bench with the front edge attached to the back of the bench support would be fine. When rowing, to stop water splashing up the case simply push the sponge you all carry to clear the last of the water from the bilge down the slot with a string attached to pull it out.

2. The rig.

Looking through the various books there is little evidence that the Chinese used sails on small dinghy type boats. Their boats were work boats and were rowed or used with a yuloh. The two rig types most common on smaller boats are the simple sprit rig or the battened balanced lug, or junk rig. The sprit rig is often underestimated, but a quick look at https://www.youtube.com/watch?v=RyedYTLqAEI  shows what it can do. Unfortunately it is not that easy to reef.

The 'standard' junk rig, with camber makes more sense, but when considering a rig of about 35 sq.ft or 3.25sq.m it seems over complicated. There's little fun sailing a small dinghy in a gale, and as most dinghies are sailed unreefed and controlled by spilling the wind and sitting out further then a single panel junk rig makes sense. In other words, a simple balanced lug with a well shaped cambered sail. This rig can still be simply reefed by fitting webbing loops at a fixed distance up the luff and leech that can be clipped to the boom when the rig is lowered. With a low yard angle and fairly high balance then the pull of the halyard against a simple downhaul will result it a rig with a simple single part sheet from the end or middle of the boom either to the transom, or direct to the hand. It would be criminal to make the rig more complicated for such a little tender.

3. The mast and mounting.

Ideally the mast should fit within the length of the boat, but when the mother ship has a fully battened rig then the mast might possibly be accepted as slightly longer. An unstayed setup would be ideal, but in a lightly constructed dinghy the partners and step would need to be adequately braced to stop twisting the hull. In the above design it would be desirable to add a strip of ply to the floor along the fore and aft line around the mast step position, and cut a long slot through the rowing bench. The partners would need to be clamped/ tied/ somehow fastened across the gunwales and possibly with a support to the bow transom as well, to give some rigidity to the hull.

The mast could be an aluminium tube or something similar, and would need a simple block or fairlead at the mast head for the halyard. The yard would need to be fairly stiff, possibly from the same tube as the mast, and the boom much lighter. It would be necessary to secure the mast to stop it popping out of its step or even the boat.

4. Steering arrangements.

An oar or paddle through a slot in the transom could be used to steer, but a 'proper' rudder would make more sense. A small boat that can be sailed up the beach requires a lifting rudder for safety, but it could be made fixed if the mounting could be made to allow it to lift. Dinghy fitting are remarkably expensive, so James Wharram lashings, or sewn hinges are much cheaper. If a fixed rudder is hinged to a strip of wood that can be hooked over the transom, and seated between locating strips on the transom, with the bottom end held down by a bungee the whole lot could be made to kick up on grounding. 

This would require the tiller to lift, but ideally the tiller should lift anyway. With a tiller made from two strips of wood pivoting on a bolt offset at the back of the rudder as in the diagram it could lift, and when removed for stowage could hinge right over and lie down the aft edge of the rudder and be more convenient to stow with the centreboard..

5. Buoyancy.

Sailing dinghies should include some buoyancy provision. Buoyancy bags are by far the lightest, and often the most practical. One bag under the rear seat and one across the hull under the rowing bench should keep it afloat if swamped or capsized, and hopefully when righted keep it high enough to bail with the dagger board opening above the internal water level.
The name 'KISS' is printed at the top in an effort to emphasise the simplicity of this dinghy. I believe the two boys produced a good looking square box.

Many years ago Arne K sent me the quotation, 
“Perfection is not achieved when there is nothing more to add -

It is achieved when there is nothing more to remove”.
This design seems to tick that box.

These photos were taken before lunch time on that day some 10 years ago show the result of their efforts. It doesn't look too bad, and was remarkably stable when pushed around in 'rough seas'.
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