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Concept Generation
To accomplish the goals for the design of the vehicle cockpits, our group has broken down the project into the main items in each cockpit.  For each item, we devised several possible design ideas and listed both their pros and cons.

For the seat, we chose four possible solutions as seen in Table 1.  Upon evaluating the pros and cons, we decided that the Aluminum shell with molded fiberglass inserts would be the best choice, because it has the most adaptability and durability.  To help reduce the cost that individual seat inserts would cause we will most likely use three or four different inserts to accommodate small, average, and large drivers.
Table 1 – Seat Selection
	
	Pros
	Cons

	Plastic injection molded
(purchased)

(current Baja)
	· Cheap ($50.00)

· Relatively light

· Strong

· Adjustable by side mechanism
	· Will not fit car exactly

· Must buy additional mounting hardware for adjustment
· Fit compromised for all drivers

· No padding

	Aluminum shell padded
(purchased)
	· Strong

· Adjustable by side mechanism

· Medium price range ($150.00)

· Relatively light weight
	· Will not fit car exactly

· Must buy additional mounting hardware for adjustment
· Fit is compromised for all drivers

	Fiberglass molded
(manufactured)

(current formula)
	· Extremely light weight

· Can be made to exactly fit car

· Relatively cheap
	· Will not withstand abuse

· Difficult to secure

· Not adjustable

· Fit compromised for all drivers

	Aluminum shell with molded fiberglass inserts
(manufactured)
	· Can be made to fit any driver

· Adjustable by using different inserts

· Easily secured

· Made to exactly fit car

· Most durable
	· Most expensive

· Need a different insert for fit and adjustment

· To be padded must glue foam to seat
· Slightly heavier


The shifter selection also started with four possibilities as seen in Table 2.  As of now, we are unable to select one best option but have been able to eliminate both the heel-toe and butterfly shifters.  The heel-toe shifter would have too steep a learning curve for anyone to feel comfortable using it thus proving unfit for a car designed for a weekend racer.  The butterfly shifter was used on past formula SAE cars and many members felt that its major benefit of having the clutch integrated was not worth the excessive “throw” or shifter travel that is a side effect of the clutch.  The Baja shifter does not offer many options being that the current transmission only allows gear selection while the vehicle is stopped so we decided that the “joystick” shifter would be the best option.
Table 2 – Shifter Selection
	
	Pros
	Cons

	Heel-Toe
	· Very durable

· Hands never move while shifting (assuming the clutch is not needed for shift)
	· Requires a hand clutch

· Difficult to learn

· Makes driver use only one foot to operate both brake and throttle

	Butterfly
	· Integrates clutch

· Operation same as joystick during normal shifting
	· More complicated mechanism

· Slower (requires a longer “throw”)
· Will stick out further into driver’s compartment

	Joystick
	· Easy to manufacture

· Simple and durable

· Easy to learn
	· May slightly impede from getting out

	Paddle
	· No need to move hands

· Doesn’t interfere with egress

· Easy to learn
	· May interfere with hands while turning

· Complicated mechanism (easier to break)


The transmission on the Baja car uses a shifter lockout, which prevents accidental changing of gears while driving.  In order to simplify the driver movement we decided to mount the lever on the shifter.
Table 3 – Baja Shifter lockout Placement Selection
	
	Pros
	Cons

	Mounted on shifter
	· Only needs one hand to operate

· Less clutter in cockpit
	· More complicated

· More to break

	Separate Lever
	· Simple mechanism

· More durable
	· Requires extra lever to be place in cockpit

· Must use both hands to operate


The steering wheel will most likely be purchased, as we do not posses the correct tooling to put the padding on a steering wheel.

Table 4 – Steering Wheel Selection
	
	Pros
	Cons

	Purchased
	· Easy to obtain

· Comfortable
	· More expensive

	Manufactured
	· Inexpensive


	· Not as expensive

· Requires additional tooling


Due to different members wanting different clutch placements we have not finalized which will be used.  Another possibility is to have both a hand clutch as well as a foot clutch, which will allow drivers to select which they would like to use.
Table 5 – Clutch Placement Selection
	
	Pros
	Cons

	Foot operated
	· Easy to learn

· Preferred by most drivers
	· More for feet to get entangled in

· More difficult to perform a standing start

	Hand operated 
	· Feet never need to move
	· Can be complicated to learn

· Difficult to use with paddles


The Baja will use a below-reverse assembly where the master cylinder and linkages are below and behind where the foot contacts the pedal.  The formula will continue to use a below-forward assembly.
Table 7 – Pedal Assembly Selection
	
	Pros
	Cons

	Hanging
(current Baja & most passenger cars)
	· Allows pedals to be placed further forward

· Keeps feet low in cockpit
	· When car is crashed feat and legs come in contact with mounting hardware

	Below-Forward
(Formula)
	· Feet stay low

· Nothing for feet to contact above
	· Requires pedals to be moved closer to driver

	Below-Reverse
	· Allows pedals to be further forward

· Nothing for feet to contact above
	· Elevates feet

· Requires a sub floor
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