Chapter 10: Body and Floor
This is the part where we get to finally make the car look pretty… er.. finished… uh complete?  Ok, this is where form and function meet.  It’s also the longest chapter.  The body can be attractive if done correctly or it can be ugly if it looks unfinished or sloppily done.  Aside from appearance, though, the body serves two other functions.  It provides some protection for the driver and it is (hopefully) aerodynamic.  A bunch of tubing and components packed around the driver make a lot of turbulence in the air when it’s moving.  Turbulence is resistance and resistance is the enemy of efficiency.  The bodywork can turn this pile of snakes and lumps into a smooth object which slides through the air more easily than all the tubes and parts and the driver’s body trying to push the air in a dozen different directions all at once.
If you are using my design in your build or something closely influenced by it, you may have noticed that the four long frame tubes come together at the front in a sort of point.  A point pokes a hole in the air so the car body can push it open and slip through without excessive turbulence.  Electrathon America rules prohibit extremely sharp points on the nose.  The shape and length is tested with a gauge – a half-circle with a 3-inch radius.  The gauge is applied horizontally and vertically.  If the tip of the nose touches the bottom of the half-circle in either direction, it’s a violation of the rules.  Notice in the pics below the nose does not touch the bottom of the gauge
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One last little piece of fabrication – I weld a heavy duty ½-inch washer to the bottom frame rails to use as seat belt mounts.  
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Now is the time to paint the portions of the frame that show when it’s done – roll cage, front axle, etc.  I also like to paint the welds throughout the frame to inhibit rust.

Working with the bare frame simplifies making and installing some of the body panels. Before I put all the wheels and steering hardware back in place, I make and install the seat pan and front floor pan
I make my seat pans out of .040-inch aluminum sheet that I get from OnlineMetals.com. I use this sturdy material because this piece supports a lot of weight when the driver is climbing in and out of the car.  With the frame turned upside-down, I measure and cut the seat pan first and attach it with large-head 3/16 pop rivets spaced about 4 to 5 inches apart.  I leave the front edge unattached for now; it will be riveted simultaneously with the front floor pan.[image: image4.png]3




The front floor pan is pretty straightforward; I simply cut a piece of aluminum “Kick Panel” to the measured length, lay it on the bottom of the frame, mark the edges with a washable marker, and cut it to fit. I install it with 1/8" pop-rivets 3 1/2" apart, except the back edge.  It gets the big head rivets along with the front edge of the seat pan.[image: image5.png]3
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Next step: making and installing body panels. For this I am using the aluminum "Kick Panel" material on the sides, cowl flare, and headrest nacelle.  I will be using .060-inch thick Polycarbonate plastic for the top of the nose and tail.  In case you missed it back in Chapter 1, the “Kick Panel” material is found at Lowes or Home Depot in the area where they have the screen enclosure stuff for patios, etc. It is available in a dark charcoal satin finish or gloss white. The aluminum material is .024" thick, 16 inches wide and 16 feet long. When I built the first car and used this stuff, I had to go back for a second roll...[image: image7.png]


  I am using white.  It’s purely a matter of personal preference; both colors work equally well.
The side panels are not so easy because of their size and intricate shape.  For these I make patterns from poster board.  I tape two sheets end-to-end and then cut them to 16" wide to replicate the size of the aluminum.  Using 2-inch-wide masking tape as my "extra hands", I try, fit, and trim the pattern until I’m satisfied with the fitment.  When I get it to fit one side, I transfer it to the aluminum and cut it out.  I transfer the patterns to the aluminum with a washable marker and cut it out with “aviator” tin snips.
I then take the pattern to the other side of the chassis and see if it fits.  They are usually pretty close, but these cars are hand built, so there may be some slight differences.  Trim the pattern wherever necessary and use masking tape to attach poster board scraps where it needs added material and re-cut it.  When you get a satisfactory fit, transfer this one to another piece of the aluminum and cut this second side piece.[image: image8.png]
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I hold the side panels in place with a combination of clamps and 2-inch masking tape.  The tape works fine in areas where there is very little stress, but where the aluminum is bent around the curves of the side pods it pulled loose after a few minutes.  I started at the front axle area and worked back, putting a 1/8" rivet about every 5 inches. No need to go crazy with the rivets here[image: image10.png]


; these panels are more cosmetic than structural.
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The two long sides are the most difficult pieces of bodywork to make and install.  Once they are done, the rest is (relatively) easy.   Using poster board again, I make patterns for the sides of the nose.  When I attach the aluminum, I space the 1/8-inch rivets 3 ½ inches apart.  Why so close?  The body panels on the nose are structural members.  The driver’s legs are in there and need to be protected.
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The panels on the tail must be removable for access to the rear wheel, chain, motor, and controller.  I cut these to fit using the same process as the nose, but I don’t rivet them in place.  Instead, I use 6 “nutserts” and screw-head bolts (3 on the top edge, 3 on the bottom) on each side.  I use thread inserts with a 10-24 thread.

After I cut the panel to size, I hang it in place with masking tape.  I mark and drill the six holes with a 3/16 drill bit.  In the picture below, notice that the holes are marked on pieces of masking tape.  This is an old trick to help start the drill bit without it slipping off your mark and scratching the paint.  The bit bites into the tape very easily and stays there until it starts into the material underneath.
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After drilling the 3/16” holes, I remove the panel and set it aside.  Next, I enlarge the holes in the frame to accept the “nutserts” and install them.  This is done with a special installing tool and kit available on Amazon, Ebay, and several tool sites online.
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Now, using the round-head 10-24 x ¾-inch Phillips head bolts and sealing washers (EPDM washers that have neoprene gaskets attached) I attach the panels.  The sealing washers stay on the screws when they are taken out and they also keep the bolts from vibrating loose when the car is being driven.
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With the aluminum sides in place, the next step is the tops of the nose and tail.  I use .060” thick clear polycarbonate sheet (sometimes called Lexan, but that is a brand name).  Acrylic plastic and plexiglass are illegal in Electrathon because they can shatter in a collision and leave sharp points and edges like glass.  I get the polycarbonate from Online Plastics (onlineplastics.com) in 24 x 48-inch size panels.  It is available in larger size sheets, but the 24 x 48 size can ship by UPS or Fedex.  Larger sheets may incur more expensive shipping charges.
OK, let’s get started. The polycarbonate sheets come with a poly-plastic film on both sides; leave it in place for now. 

 With the frame sitting on saw horses or a work table to make working on it more convenient, put the first piece on the front of it.  If you have a couple of helpers, they can hold the sheet in place.  If you’re working alone, you can use 2-inch masking tape, duct tape, or clear packaging tape. I usually use 2-inch masking tape to hold the panels in place while fitting, but I used clear packaging tape here so the readers could see through it.

With the piece held in place, mark the underside with a Sharpie, a washable marker or a grease pencil.  I prefer a washable marker for this because you can wipe off mistakes and make new lines.  Sharpie and grease pencil lines are difficult to remove and will bleed through paint if not washed off with solvent.
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The top piece of the tail is done the same way.  Hold, mark, and cut / fit it.  On the rear piece you may have to make notches to clear the headrest or rear fork support. 
When the panels are done being fitted and cut, I peel the film off what will be the inside, sand it lightly with 220 grit sandpaper and paint it.  After the panels are installed on the car (rivets every 3 ½ inches), I peel the outside film and there is the color showing through the clear polycarbonate.  Minor scratches and pock marks from racing never hurt the paint because it’s on the inside.  
 Here are some cars with the polycarbonate painted on the inside 
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