ALUMINUM TANK ELECTROLYSIS

Quite often, builders will connect the fuel and water tanks together with a grounding wire, and use them as part of the ground plane system to aid the high seas radio antenna.  This ground plane acts as a trampoline to help the antenna transmit the signal a greater distance.  The disadvantage to doing this with aluminum tanks is the distinct possibility of an electrical current causing electrolysis of the aluminum, and the corrosion failure of the welds or corners of the aluminum tanks.  Possibly this is what has caused a failure of your aluminum tank.

I know that my manufacturer of tanks absolutely discourages any electrical connections on aluminum tanks because of the increased possibility of electrolysis action destroying the aluminum.  We use sight gauges, or a simple stick to check the fuel level.  The bottom of the tank should also be elevated slightly if it is in the bilge to permit the air to circulate under it, and the tank not sit in salt water.  We usually use some teak strips under the tank to accomplish this.  Painting the outside of the tank with automobile type undercoat paint also helps.  
ALUMINUM BUBBLING OF THE PAINT ON A MAST
The bubbling of the aluminum and the paint around any of the stainless steel fittings attached to the mast is a typical problem, and considering the thickness of the aluminum metal on this mast, it is not a serious problem, only a cosmetic one.  If you decide to repair it, then you should remove all of the stainless parts attached to the mast.  Then scrape all of the loose material down to solid aluminum.  Sand the mast well, clean it with a solvent, and fill any of the corroded areas with epoxy putty.  Sand it smooth, then paint the mast with a suitable primer and polyurethane paint, which can be done easily with a roller and brush.

When you reinstall the stainless parts, create a barrier between the stainless and aluminum so this will not happen again.  An easy way to create a barrier is to use one or two layers of silver duct tape, cut to fit the area that will be touching the mast.  Then use Tefgel paste on all of the fasteners to permit them to be removed easily in the future.
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DIODE AND FUSE IN THE ALTERNATOR CIRCUIT

I have had inquiries regarding the diode and fuse in the alternator charging circuit of the engine on many of the boats.  The diode is a red semi-circular piece, and was used because the early battery disconnect switches would break the circuit if you switched from one battery to the other, or if you switched through the OFF position.  This would blow the diodes inside the alternator.  We used this additional diode to prevent this occurrence.

The fuse is a cartridge type in a clamp type holder, and is rated at 50 to 75 amps, depending on the capacity of the alternator.  The fuse was used to protect the engine wiring in case of a short.  On one of the early boats, the Volvo engine wiring on the panel got wet with salt water, and burned up all the wires before we could get the battery disconnected.  This occurred while we were sea trialing the boat.  We then used a 60-amp fuse to hope it would blow before the wiring caught fire.  If you install an alternator with greater than the original 55 amp capacity, the fuse rating size should be increased to just above the rated capacity of the alternator.  Carry some spare fuses, or install a circuit breaker instead. 
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