BLAZER MARINE, WHIPLASH SPORT HYDRO
Thank you for choosing to build the Whiplash Sport Hydro.  We have spent over 12 years perfecting this design, and finally we are making it available to the world.   We are excited to release the plans/kits to everyone so you can experience the pride that comes from building your own hydroplane.  Our laser cut kits ensure great fitment of parts and ease of assembly.    If you have any questions during the building process, feel free to email me at www.blazermarine.com or Brian@Blazermarine.com.  I will get back to you in a timely manner.   Take your time to do things to the best of your ability and you will be rewarded with an outstanding hydro. 











Best Wishes!
Building Supplies;
. Exacto knife and small hand saw

. Drill

. Blue painters tape
. Sand paper and Sander

. Square/ruler

. CA glue and accelerator

. A six pack of beer and good music

. Good 15 minute and 30 minute epoxy

. Small sharp block plane

. Fiberglass and Resin

. Epoxy, West Systems 105 resin with 206 hardener or MAS Medium epoxy.
. 2’x4’x1/2 inch fiberboard or Luan for building a jig or (flat surface, see step 2).
. Numerous spring clamps, sand bags and weights to aid in skinning of your boat. 


STEP #1: Read through the entire instruction manual to familiarize yourself with the building sequence.  Get a feeling for what the completed boat will look like before you make any cuts, or glue anything together.  If you are building the kit, inventory the parts using the parts diagram that is included.  Number or label each part to aide you in the building process.  Any reference as far as left or right will be looking from the back of the boat forward.  This booklet may be used to build the boat from the kit and also if you are scratch building.  

STEP #2: The first thing you need to do is decide how you will build your boat.  You need to ensure everything is square and flat.  There are two ways to do this:
Method #1:  Supplied with the kit is the pattern for the jig sides.  Cut these pieces out of ¼ inch Luan or a similar material.  With you table saw, cut 3/8” fiberboard to the following sizes:  (2) 11-3/16”x 22”, (2) 11-3/16”x2-1/2” and (1) 11-3/16”x3-1/2”.  Glue and screw these pieces together as shown in the following diagram. 
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Method #2 (My preferred method):  From the transom to the sponsons, the boat is completely flat.  I simply like to use a flat surface as a building jig.  The sponsons will overhang the flat surface so the bottom of the boat rests flat on the jig.  To ensure the boat remains square, I cut some 5” wide pieces of 3/4”x1” stock and lay these pieces between the engine rails. This helps square the boat.  


Helpful hint:  On your jig, draw a line down the center running the entire length.   Then draw centerlines on all the formers of the boat and on the 5” pieces you cut that go between the engine rails.  Now draw a line across the jig where the transom piece will be located on your jig.  If you start with the transom square and line up all the center lines of the formers with the centerline on your jig your boat will be straight.   As you build ensure all the formers and 5” blocks are centered on the line you drew, this keeps boat straight and true.  You can if you wish tack the 5” inch blocks to the jig with hot glue to aide in keeping everything lined up.
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STEP #3:  Before we begin construction, we need to laminate a few pieces together. Use 15 or 30 minute epoxy for the following procedures.   First, look at all the formers and doublers that have the sponson shapes.  The left sponson of the boat has an extra surface on it.  Mark all the formers and former doublers left or right.  Laminate the two #7 doublers to the front of former #7.  Laminate the #5 doubler to the front of #5 former.  Laminate the three transom pieces together.   Use spring clamps or lay the pieces on a flat surface with weights on top until dry.  Make sure they do not slide out of alignment while glue is drying.   Once the pieces are dry, sand off all glue bumps ensuring you maintain all original angles. 
STEP #4:  To strengthen the inside sponson frames, items 14 (one on each side) must be glued to the outside of each sponson rail.  The two inside sponson frames are not the same.  The right frames rear notch is bigger for the thickness of #5 former doubler.  The following picture is to show you where Part #14 goes.  You may glue it to the rail before the formers are on just line up the notches. 
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         STEP #5:  Using the following picture for reference, dry fit all the pieces together to check fitment.  Sand or adjust anything to ensure a good fit.  Keep this in mind when putting on the front formers, the bottom of the formers between the engine rails will always be flush with the bottoms of the engine rails. 
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STEP #6:  Now measure from the front tip of the engine rail back to the opposite corner (diagonally) of the transom.  Do this on both sides.  These measurements should be the same, meaning the boat is square!  Once you have done this, start tacking the boat together with CA to hold things in place.  Do not completely glue 
the pieces, use just enough glue to hold things together.  We will epoxy the joints at a later step.  Also using some scrap ply glue triangle pieces in the corners where the sides meet the transom.  You can see these in the following photo!  This gives this area much more strength than just that small butt joint.  We will come back later and epoxy it all together.
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STEP #7:  Now glue in part #17.   There are 4 of these pieces in the kit. These shape the top skin down to the secondary noses.  
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                                                                                                                      #17
STEP #8:  Now we are ready to assemble the remaining sponson pieces.  Clamp a straight edge as shown to keep everything running straight.  Notice we have not removed the boat from the jig.  You will be gluing in pieces 8, 9, 10, 11, 12, 13, 15, and 16.  Use the following picture and the included parts layout diagram for the location of these parts.  Mark pieces left and right before assembly if you need to.  Looking at the diagram, you can see that parts 8 and 9 do not run to the front straight.  They come to the inside of the boat a little.  When you glue these in, just bring the tip of these pieces to the end of the sponson piece #12 and its all set.  On the right sponson where your turn fin will be mounted, you may wish to add another ¼ inch ply plate on the inside of former 5.  This will give you additional strength for mounting your turn fin bracket. 
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STEP #9:  Now let’s begin work on the primary nose of the boat. This is just a quick pre-step.   As you can see, it tapers in a little, giving the boat a nice shape. Included in the kit is a precut nose template.  Tack this in place using hot glue.  First tack it to the front of former #7, then bring the sides in and tack in place.  Keep some clamps or rubber bands on this for now to hold it firmly.  

STEP #10:  We can now prepare the boat for the bottom skin. Remove the boat from the building jig.  Remember it is basically tacked together so be gentle with it.  If you tacked it in place to the jig with hot glue, just cut these tacks with your exacto knife.  Turn the boat over and remove all glue bumps.  Now on the outside of the engine rails at former 6, ensure the glue joint is solid here.  We want this secured well before we remove the middle unused portion of former 6. Now, remove the portion of former #6 between the engine rails.  This is where your engine will be!  Sand this area flush with the inside of the rails.  In order to get more gluing surface without adding to much additional weight, glue in 1/8”x1/8” basswood or spruce sticks on the top and bottom of the boat to all areas where the skin will be attached.  What we are doing is doubling the gluing area.  Now using a tee bar sander, sand the entire bottom of the boat so all formers and rails are even.  Take your time and sand just enough to make it nice and smooth.  It shouldn’t take much if your jig was nice and flat!!
Note:  If you are scratch building this boat, your bottom skin starts as a full sheet. This next step tells you to mark in front of the noses which you would have to do.  If you are building your boat from the kit, the sheet is all precut except for the cuts we will make so the skin falls between the rails.

STEP #11:  Now to prepare the bottom skin.  This is an important step.  If you are tired, do it tomorrow!!  We must make cuts in the skin so it falls in between the engine rail and sponson rail at the front.  Clean off your jig and lay your bottom skin down.  Place your boat on top of this, leaving a ¼ inch or so excess behind transom.  Center the boat on the skin.  There should be just enough so the skin is even with both sides of the boat.  Mark the front of former #5 onto the skin.  This is where the cuts begin. Also put a line on the skin about a 1/2 inch in front of the secondary noses.  This is where it will be cut shorter.  Remove the boat and turn it over. Take measurements on the boat to determine how far in from the edge the skin needs to be cut.   Transfer these measurements to the skin.  Now before you make your cuts, drill a small 1/16 hole right where the cut begins.  This prevents the plywood from splitting further. Using a sharp utility knife, make your cuts beginning at the hole you drilled.  Start at the hole and cut towards the front of the sheet all the way to the front. 
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Now, where you drew the lines in front of the secondary nose blocks, cut off this excess. Look at the following picture.  Your sheet should look like this.  In the photo you can see you have to trim the outside edges of the sheet also.  Test fit the sheet onto the boat to determine how much you need to trim.  Take your time making these refinements until you are satisfied with the fit. 
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STEP #12:  Installing the bottom skin. Place the skin onto your flat surface and put the boat on top of it. Make sure everything is lined up and begin tacking the skin to the boat using CA.   Make sure it is seated properly where the skin tapers to the noses.  Tack it well at the primary nose to the engine rails.   Again, just small dabs of glue for now, we will epoxy later. 

STEP #13:  Let’s prepare to glue in the primary nose block now.  Very carefully remove the nose template that was tacked in with hot glue.  Take your time and do not disturb the joint holding the bottom skin to the rails.    Until we get the nose block glued in, this joint is not that strong.  Take a look at the following pictures.  Hold the nose block on top of the engine rails and draw the angle of the cuts you’ll have to make onto it.  Make these cuts and test fit the piece.   Take your time!  You want a nice fit here.  When satisfied, epoxy the nose block in place using 15 minute epoxy.  Let this dry completely.  When dry, remove clamps and shape the top to match the shape of the rails.  Keep the block level all the way across.  Use a small block plane and finish with a sanding bar or block.   If you are using a tab in the front of your cowl to secure it, we can make the notch now.  Start by making two cuts parallel to the rails and about 1/2 inch in from both sides.   Begin these cuts about 1/4 inch back from the front of the nose.  Use a sharp utility knife or your exacto knife with #11 blade.   Make a horizontal cut across the front joining the two cuts.  Now, using a chisel, remove most of the material as shown.  Make the notch about 3/16 inch deep in the back tapering to 0 inches in the front.  Use a rasp and small sanding block to finish it up!  Now let’s glue on the nose block top.  Drill small holes or rough up the top of the block with course grit sandpaper.  This allows the epoxy to get a good grip.  Using a scrape piece of 1/8 inch ply, glue this to the top of nose block.   Finish sand the cowl to match rails. 
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STEP #14: Prepare the sponsons for the skins. This is an option.  You may wish to install 1/8x1/8 spruce sticks here like you did for the bottom and top skin to increase gluing surface. It is up to you. In the following picture, you can see them installed.  Also add small balsa triangle stock to the nose areas as shown.   The materials for these additions are not in the kit.  This ensures a good strong joint at the tips of the sponson!  Sand all areas flush using a tee bar to ensure skins lay flat.  Again, take your time you want to maintain all precut angles!!
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STEP #15: Gluing the sponson skins. Look at the following sketch and photos.  This shows the sequence of applying the skins to the left and right sponsons. Using epoxy, apply each skin to the sponson holding firmly in place with clamps or tape whatever is needed.  Allow equal overhang on all sides.   Let dry completely.  Once the first skin is dry, sand the excess prior to applying the next skin.  Let’s explain this.  Say you just installed #1 skin on the right side.   Sand #1 skin until it is flush again to the bottom of the sponson so #3 skin will fit flush.  Use this method of sanding each time you install a skin.   Continue this process until sponsons are complete.  Sand until they are flush with each other and smooth but do not round the edges.  Keep these sharp.
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This sketch shows the sponsons with the boat upside down and you standing behind it. This shows the sequence for gluing on the sponson skins. 

[image: image27.jpg]


[image: image12.jpg]



Warning!!  This next process is time consuming and may require having a beer or two on hand!!
STEP #16: Install hardwood triangle stock in the corners of the radio box and at the transom. Before you epoxy the inside of your boat, take a minute and erase or sand away any pencil lines or marks from the formers.   This makes your boat look nice and clean when the epoxy is dry.   Now mix up a batch of your preferred slow set epoxy.  Mix enough to coat the inside of the boat and the inside of sponsons. Using a bristle brush, completely coat the inside of the boat working the epoxy under and around the formers. At the nose of the boat and the nose of the sponsons, take your time working the epoxy into these areas.  Smooth out the epoxy so the inside of your boat looks good when it’s dry.  Clean up any excess that may have got on the top of formers.  You can use rubbing alcohol for this.  Put weights and clamps where needed to ensure everything is tight.  Let this dry overnight.
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Once this is dry, it is a good idea to put on another coat.  Areas where fuel and oils are present are very important.  It is also a good idea to lightly sand or scuff the first layer of epoxy prior to putting on the second.  This ensures good adhesion!!  Now, sand the  bottom sheet to the shape of the boat.  Sand away any excess at the secondary nose areas.   After this step, your boat is really looking like a boat!  Whip, Whip it good!   Step back and admire your work!!
STEP #17: Installing your hardware. Let’s take a break from the woodworking part and install some of the shiny stuff!!  Everyone uses different hardware and fasteners.  The center of gravity on this boat is not as critical as most.  As long as you put the radio gear in its compartment and the engine in its area, you will be okay.   Using your hardware, install your strut and rudder onto the boat.  You should draw a centerline on the back of the transom to locate the strut, then install the rudder onto the boat.  The boat runs great with the rudder on the right or left.  This is up to you.
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Now install your turn fin on the rear of former #5.  It goes on the right side of the boat.  Use blind nuts (tee-nuts) to install your bracket to the boat.  After installing the blind nuts, epoxy them in to ensure they don’t back out!!  Whether you mount your fin to the bracket on the inside or outside is up to you.  This is a personal preference thing.  The inside edge of the turn fin should be in line with the outside of the sponson as shown in the following pictures. 
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STEP #18:  Install your engine.  Place the engine in the boat, leaving approximately an 1/8 inch gap between the recoil starter and #7 former.  Place the engine high enough so the carburetor will not hit the top sheeting when we put that in place.  Angle the engine so the shaft will begin to exit the boat right in front of the radio box.  You can put a drill bit in the collet to simulate the shaft for now.   Also, make sure it does not rest directly on the bottom.  Depending on your type of motor mounts, you may or may not be able to conceal the front fastener using blind nuts below the top deck sheeting.  
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Note: These pictures are for reference only.  Your mounts may be different.  If you want to try and conceal the front mount fastener below the top sheeting, try using ½ inch rubbers instead of the 1” rubbers for the front mounts.  If you do this, you will need to install additional ¼ ply plates to the insides of the engine rails to make up the difference.  This is what is shown in this photo. 
Here are the tubing sizes for the next step:

With Teflon liner—3/8 outer, 11/32 inner.

Without Teflon liner—11/32 outer, 5/16 inner.

STEP #19: Let’s work on the stuffing box. This is where the drive shaft will exit the boat.  Note:  The tube we are about to install stays with the boat.  A smaller tube will run inside this and you will be able to remove this tube in case of damage or replacement.  Use the following pictures to help you install the stuffing box.  We use brass tubes for this step.    Now some boaters will use a Teflon liner and some will not.  Use the reference above to determine what sizes you will need.   This, of course, determines what size tubing will go through your boat.  First, locate the center of the boat just in front of the radio box and make a mark.  (Here’s a tip.  Use a fine tip felt marker to mark on the epoxy for this. After you’re done, just wipe it off the epoxy with a bit of alcohol and it’s nice and clean!!)   Now on each side of the centerline mark, draw parallel lines matching the diameter of the tube you are using.  Drill a hole right in front of the radio box the same diameter as your tube.  Start with a smaller drill bit, then the larger.  Put a piece of scrap under the hole when you drill it to prevent splitting the wood on the bottom.  Take a look at these photos to help you.  You will have to take the engine in and out of the boat several times as you do these steps to give you room for filing.  Using a round file that closely matches the diameter of your tube, begin to elongate the hole as shown.  Keep removing material until your stuffing tube lies inline naturally to the engine shaft without a bind.  Use the lines you previously drew to guide you as you file. As you can see, you will also have to make a radius in the small former just aft of the engine.  
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STEP #20:  Gluing in the stuffing box.  Take a look at the following pictures and build a box similar to this to go around the stuffing tube. 

You will want to leave about a 1 to 1-1/2 inch gap between the stuffing box and the engine collet.  Leave about the same sticking out the bottom of the boat.  Cut the tube to length.  Using your belt sander or a sanding block, sand an angle on one end of the tube.   This will be on the outside of the boat and the angle helps when we slide in the inside tube.  The longer end of the angle is away from the boat.  Look below, you can see this.   Once you are satisfied with the fit of both the box and the tube, remove the box and using rough grit sandpaper, scratch up the area where will be applying epoxy.  Don’t worry about the scratches; they will disappear when the new epoxy is used. 
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Now let’s glue it in.  Install your engine, strut and flex cable prior to gluing in the stuffing box to make sure everything lines up.  We will leave it like this until the epoxy dries.  Put some blue tape underneath on the bottom to prevent the epoxy from running out.  Now look at the picture on the left with everything installed.  First tack the stuffing tube in place with a few small dabs of CA so it does not move.  Mix up a batch of 15 minute epoxy and if you have some milled fiberglass, add some.  Fill the box around the tube.  Keep adding it until it is level with the top.  Let this completely dry.  Once it is dry, finish it off with a nice top and some triangle stock and you are done!  Look at the following photos!!
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The photo on the left shows how it looks underneath the boat.  You can see where the stuffing box tube is cut at an angle and the other tube is running inside it.
STEP #21:  Gluing on the sheet that covers the radio box and center of the boat is next.  Before you do this, it is easier now to pre-install your radio gear and pushrods.  Also your radio box seals.   Take some time now and work on these installations.  Go ahead and mount blind nuts or whatever your preferred method is for your rear pipe mount.  After you have done all this, prepare the top and put on sticks on the underside to hold your lids you will be using.  Then epoxy the top center piece in place.
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If you look closely at this photo, you can see the two small holes under the middle hatch that will hold the rear pipe mount.  Behind the holes is a piece of ply with blind nuts (tee-  nuts).  This is just an example.  Your mount might be different.

STEP#22: Preparing your boat for the top skin. Again install 1/8x1/8 basswood or spruce sticks to all areas that will receive the skin.  After these are dry, sand top surface until all formers and rails are flush.  Now, prepare the top skin the exact way you did the bottom. Again, take your time and check fitment often.  Very Important:  a few things have to be done before we glue on the top sheet.  Your cooling water lines for the engine should be installed in the boat prior to sheeting.  Where is your pipe mount going to be located?  You may have to put a block under the top sheet!  Also, install your desired flotation in all areas that will be closed up.   Make sure you all this complete before sheeting.                                                                                                                                            
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The above photos show flotation installed and the skin laying on the top of boat so we can put a mark where #5 former starts.  The next photos below show trial fitting the skin.  And then both sides of skin fit to the top of boat. 
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Before you glue the skin, get together all the clamps and weights you will be using.  Sand bags work well too. You can do both sides of the boat at once or one at a time.  Apply epoxy to all former and rail tops.  Also, put a nice coat on the underside of the skin.  Install and let completely dry.  Once dry, sand all areas flush and remove excess at secondary nose area. 
STEP #23:  Lets glue in the secondary nose blocks now.   Pre-shape the block somewhat so you won’t have so much filing and sanding when they’re glued to the boat.  Epoxy the blocks in place and final sand to shape to match the contour of the boat. 
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STEP #24:  This completes the construction of the Whiplash. We hope you have had fun building your boat.  We know you will when you run it!!  Do final sanding and prepare your boat for finishing.  Use your favorite method and finish your boat up.  You should seal the outside of the boat with at least two very thin coats of epoxy, sanding between coats, then finish with paint or clear depending on your scheme. 
Here are the basic set ups for a Whiplash.

1. Using a Speedmaster round bottom strut, position the strut so that the bottom is 

15/16” from the bottom of the transom.  Put a hair of negative in it. This means tilt 
the back of the strut down.  Just a little; no more than 1 degree. 
2. Use an IV bag as a fuel tank in front of the radio box under the left side of the boat.

3. I recommend a 60/90 Speedmaster rudder with no extension.  Cut the rudder off 
½” below the water inlet.
4. The Whiplash runs best with a fully modified Zenoha 260!!

5. M & D style pie with a 90 degree header. 

6. RC Speedworld engine mounts or Hypertorque.

7. ABC 2716 2 blade prop (stock).

Here is a little History about the Whiplash!
I built the first boat in about two weeks, working on it every night after work.  I was interested in going to the IMPBA SAW event that was only three weeks away.  I really had to start moving to make this deadline.  Even though the boat wasn’t even painted yet, on we went to Huntsville, Alabama not expecting to much since the boat was new and untested.  The first couple of times we threw the boat in the water it stalled!  We later found out water was getting into the carburetor.  After fixing that problem, we threw it in and off it went.  Using a propshop 6518/3 to start with, the boat showed no signs of blowing off and was actually sticking just a little too much!  We brought it back in, changed the strut setting just a little and all was fixed.  I would estimate the speeds then were in the mid 60’s.  We experimented with a lot of props that weekend, each one giving the boat a little different attitude and performance.  Using a modified Octura 2170 we were able to get the boat up to 71 MPH, but we weren’t done yet!!  Matthew Waldron from M&D Designs suggested I change out motors and put a CMDI modified 2170 prop on it and a different rudder. After doing this and making a few runs to get the bugs out, we eventually hit a top speed of a little over 83 MPH, with a two way official IMPBA record of 81.274 MPH!  Needless to say we were extremely happy. In November of 2005, we set a new IMPBA Oval record, and had several passes over 85 MPH!  The fastest pass was 89 MPH and that’s enough to get your knees a shaken!!









Brian Blazer















