C02 DRAGSTER

Middle School/High School

PURPOSE

To evaluate students’ ability to design and construct a C02 cartridge powered vehicle within specifications and understanding of metric measurement.

GENERAL REGULATIONS

SkillsUSA members entering this contest must follow all rules listed below as well as the “General Regulations” of the Wisconsin SkillsUSA Championships.  The “General Regulations” can be found in a separate file under that name.  You will be held accountable for knowing and following all rules and guidelines of the Wisconsin SkillsUSA Championships.

CLOTHING REQUIREMENT (general sessions, awards ceremony)

SkillsUSA blazer, sweater, or windbreaker and accompanying official dress or professional business attire.  For information about “accompanying official dress” or purchasing official clothes, refer to the separate file called “Clothing Requirements.”

ELIGIBILITY
This contest is open to active SkillsUSA members.  A limit of four students from each school may enter.

This is a state-only contest.  There is no corresponding national contest.  Winning this contest does not qualify the participant to attend the National Leadership and Skills Contest.
OBSERVER RULE

Observers are not allowed in the judging area prior to the race.  Observation of the race is encouraged, however, observers who interfere with either the race or the judging process will be required to leave the race area.

CONTEST PROCEDURES

1.
Entries will be placed in the Junior Division (grades 6-8), the Senior Division (grades 9-12), or the Professional Division (SkillsUSA professional or alumni members - including advisors).

2. 
No chapter may have more than four Junior or Senior Division entries.

3. 
Cars not conforming to the specifications set forth in the rules will be disqualified.  If time and circumstances allow, disqualified cars may be run to allow their builders to compare performance with the qualified entrants.  Disqualified cars will not be eligible for any prizes or awards.  

4. 
Judging criteria are: 

a.
Originality/creativity 

b.
Craftsmanship 

c.
Place finish in the race 

           NOTE: The judge's decision will be final.

5.
 Each student will provide Three (8-gram) CO2 cartridge "engines."

SCOPE OF THE CONTEST

The contest will consist of three parts - design/drawing, compliance with specifications, and race performance.

1.
Design/Drawing

a.
Every entry must be submitted with a drawing of the completed dragster.  A two-view (top and side views) drawing with dimensions shall be made either full scale on 11" x 17" paper or half-scale on 8 1 /2" x 11” paper.  A three-view (top, side, and end views) drawing is acceptable, but will not change point allocations.

b.
Standard engineering procedures/practices should be followed.

c.
Drawings may be made using a CAD system,  ink or graphite.

d.
Originals or blueprint copies will be accepted.

e.
Title block will only include a space to enter the contestant number which will be assigned during your SkillsUSA chapter’s registration.  Record you contestant number (assigned upon registration) in this block prior to turn-in of your car and drawing.  (See Figure 1 for example of sheet layout).
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Figure 1                      
2.
Specifications - Body Blank and Dragster

a.
Body Blank (balsa wood is recommended) Minimum Specifications
1.
Length - 305 mm

2.
Front height - 20 mm

3.
Rear height - 70 mm

4.
Bottom to center line of power plant chamber - 32 mm

5.
Body width - 42 mm

6.
Power plant chamber - centered side-to-side

7.
Power plant chamber - 20 mm diameter, 51 mm depth, and drilled parallel to bottom surface.  A minimum of 3 mm thickness around entire power plant housing must be maintained on all dragsters for safety purposes.

8. 
The body of the dragster shall be one piece all-wood construction.  No parts - such as body strengtheners, fenders, plastic canopy, exhausts, or air foils - may be glued, attached to, or enclosed within the dragster.  No glue may be added to the dragster.  Air foils, fenders and other appearance items may be designed and engineered into the original body blank.  Bearings and lubricants may be used in construction.

b.
Dragster Specifications - The finished dragster must meet all the following:

	
	
	Limitations

	
	Area of Specification
	Minimum
	Maximum

	a.
	Axles (diameter)
	3 mm
	3 mm

	b.
	Axles (length)
	42 mm
	70 mm

	c.
	Axles Bearing (diameter)
	3.5 mm
	4.5 mm

	d.
	Axle hole (diameter)
	3.5 mm
	4.5 mm

	e.
	Axle hole (position above body bottom)
	5 mm
	10 mm

	f.
	Axle hole (position form either end of body)
	9 mm
	100 mm

	g.
	Brass spacer bearing (diameter)
	7 mm
	9 mm

	h.
	Dragster body (length)
	200 mm
	310 mm

	i.
	Dragster body (height at rear with wheels)
	
	75 mm

	j.
	Dragster body (complete vehicle without CO2)*
	50 g
	170 g

	k.
	Dragster body (width of axles at body - front - 51mm and back – 1mm)**
	35 mm
	42 mm

	kk
	Total body width across wheels 
	
	90 mm

	1.
	Power plant - depth of hole
	50 mm
	52 mm

	m.
	Power plant housing thickness (around entire housing)
	3 mm
	

	n.
	Power plant housing (diameter)
	19 mm
	20 mm

	nn
	Power plant low point – measured with wheels on  - from the race surface to the bottom of the power plant hole diameter.
	  26 mm
	40 mm

	o.
	Power plant center line (from body bottom)
	  31 mm
	35 mm

	p.
	Screw eye (eyelet inside diameter)
	    3 mm
	5 mm

	q.
	Screw eyes (2 on center line of bottom, distance apart)
	150 mm
	270 mm

	r.
	Wheels, front  - 2 on the same axle (diameter) 
	  32 mm
	37 mm

	s.
	Wheels, front (width where wheel contacts race surface)
	    2 mm
	5 mm

	t.
	Wheels, rear (diameter)
	  30 mm
	40 mm

	u.
	Wheels, rear (width where wheel contacts race surface)
	  15 mm
	18 mm

	v.

w.  
	Wheel base

Height of the cartridge hole (floor to centerline hole)
	 105 mm

33 mm
	270 mm

43 mm


* Assembled without C02 cartridge

**Measured across the body at the bottom outside edge of the axle hole. 
(See drawing on page 4)

NOTE:  Dragsters will be disqualified which fail to meet the specifications listed above. 

c.
Wheels must be made entirely from plastic.  The outside surface of the wheels must not be modified.  Flash from the injection molding process may be removed.

d.
Specifications are taken from the current “Pitsco - Metric Dragster” go/no-go gauge.  For guidance in the design and construction of the CO2 dragster and for complete rules, drawing specifications, and a go/no-go gauge contact Pitsco at (800) 835-0686.

3.
Racing

a.
Cars will be run through a bracketing and elimination system or an electronically timed system. The exact system used will depend on the number of entrants, the number of tracks available, and the time available to complete the races.  The technical committee will make this decision.

b.
No repair or maintenance on entries will be allowed after entries have been secured by the judges. 

c.
Any entry damaged during the race will be evaluated by the technical committee chair to determine whether or not it will be allowed to race again.

d.
In the event that a dragster is damaged by conference personnel, the technical committee chair will make a ruling as to whether or not the dragster may be    repaired by the student who entered it.  This is the only reason a STUDENT would be allowed to touch his or her dragster after registration.

e.
Undamaged wheels which come off during the contest may be replaced as determined by the technical committee chair.  Damaged wheels may not be replaced.

f.
The dragster must have live axles (Axle must turn with wheels).  The car shall start the race on all four wheels.

g. 
The dragster will complete the race with all 4 wheels.

4.
CO2 dragster kits, specification “Go/No-go Gauges”, and “Metric Dragster” rule books may be purchased from PITSCO, Box 1328, Pittsburg, KS 66762 or call (800) 835-0686.   
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CO2 Dragster Contest Rating Sheet

Contestant/Car Number:







	ITEMS EVALUATED
	Points Possible
	Points Earned
	REMARKS

	Specifications
 a 
b 
c 
d 
e 
 f 
 g 
h 
 i 
 j 
k 
 l 
m 
n 
o 
p 
q 
r 
  s 
 t 
u 
v 
w 


NOTE:  Dragsters will be disqualified which fail to meet all specifications.
	20
	
	

	Drawing
• Line Quality (2 points)   = 
___

• Point-to-Point (2 points) = 
___

• Accuracy (2 points)
  =   __



       Full Scale      Half Scale
• Scale  (2 points)   =        ________
• Title Block Info (3 points) = 
___

• Dimensions (4 points) =   ____
   

	15
	
	

	Construction
     •Sanding
     •No file marks

     •No machine marks


	15
	
	

	Design

• Appearance 


• Finish 


	10
	
	

	Race Results

	40
	
	

	TOTAL
	100
	
	


FINAL PLACE:






Wheel surface may not be modified.





Wheel





Arrows illustrate the points where the dragster body width will be measured.  Across the bottom of the axle holes (at axle). 





Dragster body cut away view
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