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Toddrick Ruff
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Parts
Rock Collector, Expandable Body, and Platform
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McMaster- Cart

Parts List

Date Submitted
Part Description and Quantity to Order Machine Shop
Rock Collector (RC)
Top, Back, Side,  Cast Acrylic Sheet 0.1"
Bottom thick, 12" x 24, blue 12/8/2008 Alicia's Garage
mini-ball bearings ABEC-5
Bearings forRC  double shield 5mm
doors shaft/10mm OD 12/8/2008 /A
Aluminum 6061 rod &= 5mm,
Axel for RC doors 6" length 12/8/2008 Alicia's Garage
Cast Acrylic Sheet 0.5"
Platform thick, 12" x 12" 12/8/2008 FSU machine shop
NA JB Weld Epoxy 40z 12/8/2008 /A
NA Epoxy Putty high temp doz 12/8/2008 /A
Plastic & laminate Twist Drill
Machiningtool Bt 1/4" 12/8/2008 /A
Polyethylene HDPE 1/4"
RC doors thick, 12" x 12" 12/8/2008 Alicia's Garage

AI'6061 sheet 0.032", #4
False Floor 'satin finish 12" x 12" 12/8/2008 FSU machine shop

Date to Submitt to
Shop

When Parts Arive

A
When Parts Arive
A
A
A

When Parts Arive




The cast acrylic sheets are thin enough to be cut with a utility knife and can be done in a personal garage. The axel for the rock collector doors can be cut to length with a Dremel Tool cut-off wheel.  Our initial plan was to fit the remote into the Rock Collector and make the top of the rock collector removable by connecting it to the sides with screws.  This would mean that the sides should be metal to avoid stripping tapped walls.  After deciding that the remote can fit under or on top of the vehicle and that the actuators best fit on top of the box, the walls no longer have to be metal and can be two thin pieces of cast acrylic sheets for each side spaced and joined by epoxy putty.  This would cut down on cost and weight.  Since the rocks are actually going to be paper balls, the cast acrylic box will be plenty strong enough.  The prototype we made for the Rock Collector uses cardboard for the top, back, and sides and it is strong enough to support the weight of the paper rocks.  The top, back, bottom, and sides will all be connected to each other using JB Weld Epoxy.  The platform needs to be machined by a mill because of its thickness, so time needs to be scheduled in the university’s machine shop.  Since the exact location of the motors and gears are not yet known, the platform can not be machined until this is determined.  This is why the date for submission is the end of January.  The back of the platform is also going to be used to prevent the back of the Rock Collector from rotating past a 90 degree angle with the platform. The thickness will also allow a damper mechanism to be hidden in the back of the platform to prevent the rock collector from slamming down after it clears the barrier.  The Rock Collector doors can be cut to shape using a Dremel Tool.  The false floor material is thin enough to be cut with a metal cutter in the machine shop and there is a tool to bend the aluminum as well.  Switchblade knives are legal in Florida, but there are all different types of release mechanisms.  We would need to look at the knife before it is purchased to determine if it can be modified to use for the extendable body.  The locking mechanism to close the knife when folded needs to be disabled on the two knifes folded in the center of the extendable body or we need to chose a knife that activates when slightly opened.  If the center knives lock when folded and they can not be unlocked, then the extendable body is useless and we will not be able to get over the barriers.  All of the knives still need to be locked out when extended fully.  If we can not find a knife distributor who takes University PO, then we will just have to buy them ourselves. 

The parts ordered on 12/08/2008 are expected to be here in January, hopefully when we return from winter break.  Another order should be placed by 12/12/2008 for gears, motors, and axels.  The remaining parts may have to be bought locally and later be reimbursed for the cost, such as the battery or any parts we failed to think about at this time.  The battery needs to be purchased after we determine the minimum amount of mAh we need from the battery because each mAh counts a point against us in the competition.

Drive train
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This drive train parts and construction repeats for all four corners of this robot. This modular design is used to simplify construction and manufacturing. A good attempt was made to keep the number of parts to be machined to a minimum. The parts requiring machining include the inner and outer shafts, the inner and outer Y-bracing as possible well as small modifications to ordered parts. The Y-braces will be machined to their respective dimensioned drawings depending if an inner brace or outer brace is being constructed. The inner and outer shafts must be cut to their length and keyed for their respective gears. The outer shaft must be pressed fitted with the ASE 841 Bronze bushings. This bushing material was an obvious top choice due to the fact this material is impregnated with about 13% oil. This makes it a favorable friction bearing material. This outer shaft also must be keyed and fitted with its respective gears in addition to being attached to the inner Y-Brace. This outer shaft assembly will be mounted inside of bearings that will rotate freely in a bearing block. Being that the rotational motion of the inner shaft will drive the robot forward a series of gears will be placed to the outer face of the outer Y-brace. On each Y-brace a central gear will drive a idle gear that will in turn drive each of the three wheels gears simultaneously. The wheels will be sandwiches between the inner and outer Y-braces. As for the gears they will be restricted with the use of pins. This is the basic assembly lay out of the drive train. It is important to mention that although components have been prototyped to insure their operation. Additional trial and error modifications will still be required
Hinge
	Parts List

	Vendor
	Part
	Description and Quantity
	Date Submitted to Order
	Machine Shop
	Date to Submitt to Shop

	McMaster- Carr
	Hinge
	1 1/4"(Open Width), 1/8" (Pin Dia), 1/2"(Knuckle Lg.)
	12/9/08
	FSU Machine Shop
	When part arrives

	
	L Bracket
	Aluminum 6061 12" X 12", 1/8" thickness
	12/9/08
	FSU Machine Shop
	When part arrives

	
	Foam Backing
	Quick-Recovery Super-Resilient Polyurethane Foam 12"X12" 1/8" thickness with adhesive backing
	12/9/08
	N/A
	N/A

	
	H Bracket
	Aluminum 6061 6" X 6", 1/4" thickness
	12/9/08
	FSU Machine Shop
	When part arrives

	
	Horizontal Brace
	
	
	
	


Manufacturing and Construction 
Rock Collector, Expandable Body, and Platform
As a group, we do have a drill, a table saw, a Dremel Tool with all sorts of attachments, a Utility Knife to cut the cast acrylic, and measuring devices (ruler and calipers).  We have also ordered a drill bit specifically for plastic drilling.  All of the thin cast acrylic can be cut by the Utility Knife.  The axel and Rock Collector doors can be cut and formed using the Dremel Tool.  The table saw may come in handy for cutting other material if the proper blade is purchased for it, although this option is not desirable when compared to a free machine shop with cutting tools.  The switch blades will have to be modified to remove the sharp cutting edge and make the blade part as flat as possible.  To extend the blade, thin strips of aluminum will be added and attached with JB Weld.  Excess material in the handle will also be removed to limit size and weight.

Drive train
The bulk of the manufacturing will be done in the COE machine shop. The parts that will require machining include the inner and outer shafts, bearing blocks, Y-brace, and motor mounts. Being that these parts are made of aluminum they are able to be machined with common metal shop equipment. Provided that the proper attachments and feed rates are used all machining can be done in the COE machine shop.  
Hinge

All of the parts for the hinge design for our robot will need to be machined in a shop due to material that will be used (Aluminum 6061).  The hinge will need to be cut to size into its respective pieces because we are ordering one three-foot long hinge.  There are no holes in the hinge (in order to pinpoint the exact location) so they will need holes in the hinges and holes for the connection to the robot.  We will need a bending machine for the L-Brackets or a welding machine to shape the thin aluminum bars into the “L” shape.  The fabrication for the “H” bracket will also need the aid from the machine shop; we will need to cut the aluminum material to the “H” shape. The foam backing can be cut to the corresponding “H” bracket dimensions with a common utility knife.  The horizontal brace will be simply an aluminum strip with a desired width in order to stop the rock collector from exceeding 180(.  All the material will be held in tact with either JB weld or nuts and bolts.

Programming and Testing
Rock Collector, Expandable Body, and Platform
Motors and their controller interfaces will need to be tested to make sure they are compatible.  We will also need to write a program to link the vehicle’s movements to the controller commands.  This program will also need to be tested extensively with the vehicle and modified accordingly.  A kill switch on the vehicle needs to be incorporated as well to satisfy the competition requirements.  After the program and vehicle are perfected, we will need to build a test course modeled after the course that will be used in the competition to practice our strategy.  Then we will need to come up with a game plan and determine who should be the operator during the actual competition by competing among ourselves to determine who will be the most likely to lead us to success in the competition.   

Drive train
The testing of the drive train will be both of physical performance and mechanical performance. The robots mechanical performance is imperative. Multiple mechanical connections and relations will have to be preserved to optimize performance. Points to be observed will include:

· Alignment of gears
· Alignment of shafts

· Motor mounts and bearings

·  Full meshing of gears

· Obstruction of wheel movement

· Binding of gears or shafts

· As well as motor connections (electrical)
· Additional points will be added as seen necessary 

Also physical task have to be preformed by the robot during competition. With the performance of these tasks the robot will be a better competitor. These tasks to be tested include: 
· Climbing wooden 2x4 in a timely manner

· Produce sufficient torque to rotate Y-brace smoothly

· Navigate course in a predictable behavior
· Position rock collector with moderate precision relative to rocks

· Reach top speed in a predictable and controlled fashion  
· Other tasks will be added as seen necessary 
Hinge
We will test the hinge design once the robot is fully configured.  We will run the robot over a 4X4 wooden beam to test and see if there are any adjustments to be made.
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