The nautical shape of the fan casing is very important to the performance of the air moving system and deviations from the size and shape can drastically reduce the overall movement of air.  Since the Toro leaf blower system was tested and rated in its original casing it would make the most sense to retain the casing to be sure the volume moved remains similar.  Unfortunately, it was determined that the plastic Toro leaf blower casing would not be suitable for the temperature specifications of the project so a new one had to be made.

Problem 1:


Trying to measure and recreate the inside of the fan casing proved to be very difficult.  The tight concave spaces and organic (asymmetrically curved) surfaces required too many measurements to recreate the casing’s dimensions in a money and time saving manner.  A point-mapping machine and program would be sufficient but due to time and money constraints, would be out of the question.
Solution 1:


Instead of trying to measure the concave surfaces of the fan casing itself, a mold of the inside provided a convex negative representation of that surface and was easier to measure.  Also, the mold could be used to trace the shape to a flat template directly.  Realistically this created some error in the recreation of the shape but was fixed manually.  This will be discussed later.   

The Mold


To retain the original dimensions of the Toro leaf blower’s casing, a clay mold was made of the inside.  A positive mold of the inside made it easier to measure, dimension and replicate the original casing.  The clay used for the mold is an all purpose sculpture and pottery clay known as “stoneware,” and is made from a mixture of Aluminum Oxide (Al2O2), Silicon Dioxide (2SiO2) and water (H2O).  Before the stoneware clay was forced into the fan casing, a layer of lubricant had to be laid down to prevent the clay from sticking to the plastic.  Stoneware is known for sticking to non-porous surfaces and the sticking makes it harder to work with.  Normally, petroleum jelly would be used to lubricate the surface to be molded.  However, due to the tight nature of the fan casing, petroleum jelly would greatly increase the drying time for the clay.  Also, after a significant amount of time, there was a possibility that the jelly would keep the clay near the surface hydrated and when the dry mold was removed, the hydrated clay would separate from the dry clay.  If this occurred it would have destroyed the shape of the mold and rendered it unusable.  Instead, a mixture of Dawn dish detergent and water was used to lubricate the plastic casing enough to ensure the stoneware would not stick.  This mixture allows the water to evaporate quicker and more thoroughly.  The mixture was applied via paintbrush to distribute the lubricant as evenly as possible.  After the lubricant was applied to the plastic surface, the wet stoneware clay was packed into the casing and pressed to make sure there was no air trapped underneath.  The clay was then allowed to dry for four days.  

Problem 2:


Upon removal of the ceramic mold from the fan casing, it crumbled.  The outside layers of the solid mold dried, shrank and cracked around a still moist core.  The mold pieces could not be put back together and the mold was unusable.

Solution 2:


After consulting a studio art major at Florida State University’s Art Department about the crumbling problem, it was suggested that only a layer of stoneware clay should be used.  The hollow inside would allow for more even drying on the internal parts of the mold thus helping to keep the mold together. 


For the second attempt at the ceramic mold, a 3/8 inch thick layer of clay was applied to the lubricated plastic surface of the fan casing.  Again, four days were allowed to dry the mold.  The second mold also fell apart when it was taken out of the plastic casing.  However, this time it was able to be salvaged and a template was made from the mold.  

Making the Template


To make the fan casing’s nautical shaped template, a rough outline was traced around the mold onto a thin piece of corrugated fiberboard. This cutout would become the front plate, or intake, of the fan casing.  The second template, or motor mount template, was then created by tracing the first template to another section of fiberboard.  Next, using the mold as a guide, the hole for the motor mount was traced onto the back plate template.  To check the accuracy of the motor mount hole, the traced circle was measured and compared to a previous measurement of the leaf blower’s motor mount.  They were accurate up to a hundredth of an inch.  Then, using that template and the cut out motor mount hole, the larger intake hole was measured, centered, traced and cut out from the first template.  220 extra fine grit sand paper was then applied to all the edges to remove any fiberboard burrs that may have been left over from the cutting process.  Finally, the templates were then compared to the original fan casing by fitting the template directly into the fan casing.  After a little more sanding the templates fit perfectly.  The next step was to get the templates made into the actual metal plates for the fan casing.  

Cutting the Front and Back Plates


The templates were taken to Tallahassee Welding and Machine Shop to find a piece of metal for the front and back plates.  A 2x2, 18 gauge piece of steel was donated for the project.

Problem 3:


At Tallahassee Welding, the only way of cutting the patterns from our metal plate was with a plasma torch.  Thin sections in the template’s pattern would be too difficult to cut with the torch and unnecessary warping of the metal would occur.  The plates would be ruined in the process. A more intricate, and heat sensitive way of cutting was needed to cut the pattern from the plate.

Solution 3:


The gentlemen at Tallahassee Welding recommended water jet cutting from Shimansky Specialty Machining.  Water jet cutting would accurately cut the thin sections of the templates without warping or damaging the material.   


Shimansky’s took the templates, scanned them and input the dimensions into their water jet cutting machine.  Picking them the next day the plates were inspected and compared to their fiberboard cutouts.  Satisfied with the work, the plates were then taken back to Tallahassee Welding with plans to form the fan casing, intake lip and motor mount. 
Forming the Housing


The next step in building the completed fan casing was to add the motor mounting box to the motor mount plate, a lip at the intake hole for the eventual addition of transition duct work and the separation strip between the front and back casing plates.  

Problem 4:


Tallahassee Welding took much longer than anticipated to complete the fan casing and about two weeks worth of time was wasted waiting to get the fan casing back from.

Solution 4:


Despite the good job they did on the welding for the fan casing, any welding that needed doing in the future would not be taken to Tallahassee Welding.  Instead it would be done at the college’s in house metal shop.  This way group members can personally help out and the job would be done in a timely manner.    

Transition Ducts

Testing the Housing

Rewiring the Motor

