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GENERAL INFORMATION

The National 4-H Engineering Challnege is designed to provide, strengthen, and promote
educational opportunities related to 4-H engineering and science projects and to recognize
those 4-Hers who excel in these programs. It is a competitive event in which knowledge,
skill, and safety are stressed in each of the project areas.

The event is sponsored by the Cooperative Extension Services of the participating states and
hosted by the Indiana Cooperative Extension Service and donors in the various project areas.
Awards are presented to the top place participants in each of the competitive contests.

The Management Committee, appointed by the Deputy Administrator, 4-H, Extension Service,
USDA, is responsible for the overall management and operation of the event.

Eligibility

1. Each state may enter two contestants in each event.

2. Contestants must be enrolled in the appropriate 4-H project as follows:

Contest Project Area

Aerospace Contest Aerospace Project
Bicycle Contest Bicycle Project
Computer Contest Computer Project or computer applications in another 4-H project
Electric Energy Contest Electric Project
Lawn Tractor Contest Lawn Tractor Project
Small Engines Contest Small Engines Project
Tractor Contest Tractor Project
Welding Contest Welding project (Ohio State project materials)

3. Contestants must have reached their 14th but not 19th birthday as of January 1 of the current
year.

4. Contestants must not have competed in the same national 4-H contest previously.

5. Contestants must have a signed entry-release form and an Engineering Event Acceptance
Form on file with the contest officials.

6. Contestants must be certified as the official state entry by the State Extension Director or by a
person designated by the Director.

Registration are due September 15. Contestants will be registered on forms provided by the
Management Committee. Extension Specialists, Extension Agents, 4-H volunteers, and parents
are encouraged to accompany delegates. Adults shall accompany each state delegation with one
adult being designated responsible for the entire delegation. A registration fee to cover costs of
the event will be paid by all participants both youth and adults. iii



Scoring

The points-off system will be used with penalty points given for errors. The winner in each
contest will have the lowest total score. Some events within a contest may be timed, as shown by
the particular score sheets. Teams will be selected for the Engineering Bowl on the basis of the
best scores on the written examinations. Ties in the ranked scores of contestants will be broken in
favor of the contestant with the best written examination score. If still tied, scores for parts
identification will be compared. Then, if necessary, scores on the skill or presentation event will
be compared.

Judges

Designated judges will preside over each of the contests and their decisions will be final. Contes-
tants must abide by the rules and requirements.

All participating states and donors are encouraged to provide qualified personnel to serve as
judges and officials for one or more of the eight contests which will be conducted concurrently.
To provide continuity, the same team of judges will be expected to judge all contestants in a
particular competitive event.

Only participating contestants, judges, and officials are permitted in contest areas during compe-
tition.

Disabilities

iv

“Readers” will be provided for individuals with reading difficulties. In the case of the written
exam, the “reader” will read the exam and the multiple choice answers. The participant will mark
the answer sheet appropriately. The Parts Identification will be facilitated by the participant
orally indicating what the part is. The “reader” will indicate the location of that name on the
answer sheet. The participant will then mark the sheet appropriately.

Physical disabilities will be accommodated to the extent that there is no danger to the participant,
judges, observers, or the equipment as determined by the contest officials.

Notification must be given with the official entries so that plans can be made for proper assis-
tance as may be necessary.

References

Questions for the Engineering Bowl and written examinations will be based on information in
nationally available 4-H publications related to each 4-H project and the following references.

Tractor — “Safe Operation of Agricultural Equipment”
Hobar Publications, 3943 Meadowbrook Rd., Minneapolis, MN  55436
1-800-846-7027
Fax; 953-938-7353

“Safe Tractor Operation and Care”
AAVIM, 220 Smithonia Road, Winterville, GA  30683
www.aavim.com
1-800-228-4689
Fax: 706-742-7005
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Small Engines — “Compact Equipment Engines,” John Deere
“Compact Equipment Electrical Systems,” John Deere

Lawn Tractor — “Care and Operation of Small Engines,” AAVIM
“Compact Equipment Engines,” John Deere
“Compact Equipment Electrical Systems,” John Deere
“Operating Groundskeeping Equipment,” AAVIM
 State Extension Lawn and Garden Care Publications

Computer  — National 4-H Computer curriculum:  Booting Up (4-H CCS Bu-7509), Adding
On (4-H CCS BU-7510), Reaching Beyond (4-H CCS Bu-7511)
4-H Computer Projects:  High Tech Electricity and Electronics (7th-9th Grade

Level) and Computer (10th-12th Grade Level), Louisiana Cooperative
Extension Service

Lotus or Excel Spreadsheet software and manuals
Word or Wordperfect word processing software and manuals

Electric/Energy  —  Electric 1-4 and Activity Guide, National 4-H Electric Series

Bicycle  — State and federal “Rules of the Road”
4-H Bicycle Publications, 1-3 and Activity Guide, National 4-H Bicycle
Series, 4-H CCS BU-7503, 4-H CCS BU-7504, 4-H CCS BU-7505 and
4-H CCS BU-7506
Additional 4-H literature

Aerospace — 4-H Aerospace publications
Additional aerospace literature

Welding — "Lincoln Electric Welder's Guide" (1M-237-G)
"Arcs and Sparks, Shielded Metal Arc Welding" (4-H 572), The Ohio State State
University Extension

All Projects  — “Understanding and Measuring Power,” AAVIM

All John Deere publications may be obtainted from:  John Deere Publishing, Dept. 373,
5440 Corporate Park Drive, Davenport, IA 52807
www.deere.com/aboutus/pub/jdpub/index.htm

Equipment Provided

If you need any audio visual equipment, please notify Roger Tormoehlen at least one week prior to
the event. Contact Roger by telephone:  765-494-8423 or e-mail:  torm@purdue.edu.

Questions or suggestions for any of the contest rules may be directed to:

Roger Tormoehlen, Purdue University
615 W. State Street

West Lafayette, IN  47907-2053
Telephone:  765-494-8423; Fax:  765-496-1152

Email: torm@purdue.edu



                NATIONAL 4-H ENGINEERING CHALLENGE 
    September 25-27, 2011 

Tentative Schedule 
 
 
Sunday, September 25

        5:00 - 6:00 p.m.      Registration (Tippecanoe County Fairgrounds) 
Contest setup at County Fairgrounds (Indiana 4-H volunteers will do the setup 
under the leadership and guidance of the contest chairs and co-chairs)                       

             6:00                      Dinner at the Tippecanoe County Fairgrounds
             6:45                      Welcome, Introductions, General Orientation 

 8:30 Contest Orientation for youth
 9:00 Return to hotel 
 11:30  In rooms, quiet 
 
 
Monday, September 26 

 7:15 a.m. Key adults leave for fairgrounds to finalize setup 
 7:45  Aerospace contestants board vans to travel to Purdue University 

 8:15  Written exams begin (Tippecanoe County Fairgrounds) 
 9:00  Skill events begin 

 
12:00 noon Lunch on your own 
 1:00   Educational workshops: 

Electric —Board vans to travel to Purdue. 
Bicycle, Small Engine, Lawn Tractor, Ag Tractor, Computer and Welding 

 
5:00  Return to fairgrounds

           5:30                       Dinner  (Tippecanoe County Fairgrounds)
           6:30                        Engineering Bowl (Tippecanoe County Fairgrounds)    

 9:00  Refreshments 
 10:00  Return to hotel 
 11:30  In rooms, quiet 

 
 
Tuesday, September 27 
        9:00 a.m.                Board buses for local educational workshops (Subaru of Indiana and Rea Wire)

 9:00  Adults—Management Committee meeting 
 11:30                        Lunch 

 12:30 p.m. Board buses to travel for afternoon educational workshops (Subaru of Indiana and Rea Wire) 

 3:30 - 4:00  Return to hotel 
      5:30 - 8:30              Awards Banquet (The Trails) (Semi-final and final rounds of Engineering Bowl) 

 11:30  In rooms, quiet 
 
 
Awards:  Awards will be presented to the top place participants in each of the competitive contests. Each 

participant will be presented an Award of Merit” ribbon and a “Certificate of Recognition.”  

- Board buses to travel to Purdue University

Written Exam – Purdue campus, Launch – Hillenbrand Residence Hall

● Subaru of Indiana Automotive
● Rea Wire

● Subaru of Indiana Automotive
● Rea Wire



GUIDE FOR
NATIONAL 4-H AEROSPACE CHALLENGE

To promote and support improving understanding of and appreciation for science, math and technol-
ogy, the Aerospace Challenge is open to any youth interested in aerospace and space. This competi-
tive activity calls for individuals or teams of at least two students to present a model rocket demon-
stration and launch. Participants have an opportunity to EXCEL at and to ACHIEVE a level of
performance and completion of model rocketry tasks.

PURPOSE

The Aerospace Challenge is designed as a demonstration of skills and knowledge acquired by stu-
dents in the area of model rocketry. Participants have an opportunity to challenge themselves indi-
vidually and/or work in a team to perform various tasks associated with model rocketry.

PARTICIPATION REQUIREMENTS

• Participants may compete individually and may combine scores for a team score.
• Participants must be 14 on or before January 1 to qualify as a Senior in the calendar year of

participation.

AEROSPACE CONTEST RULES

The aerospace competition shall consist of the following scored components.

• Rocket launch and spot landing
• Written exam
• Craftsmanship inspection
• Parts identification
• Additional components may be added specifically for teams that would not be part of

the individual contest or score.

Launch and Spot Landing

Prior to their first launch, each participant or team will discuss and describe procedures for launching
a model rocket:  rocket preparation, launcher preparation, launch, and recovery. Each participant or
team shall have three attempts to launch and spot land a rocket within a 10 foot diameter circle. The
rocket must attain a minimum height of 200 feet. The best of the three launch attempts shall be
counted toward the final score. Scoring shall be done as follows:  TEN (10) penalty points will be
assessed for every 10 feet the rocket lands outside and away from the target area. (Within the circle
scores 100 points, 10 feet away scores 90 points, 20 feet away scores 80 points, etc. Over 100 feet
away scores 0 points.) The distance measurement for the spot landing will be measured from the
nose cone of the rocket to the ten-foot diameter circle. Penalty points may also be added for an
unsafe launch. Failure to successfully launch a rocket or failing to attain the minimum height will
result in disqualification of that launch. There are no limits on size of rocket or type of engine used.
The best launch score will be counted on an individual basis and will be combined with best scores
of the other events. Team launch scores also apply as individual scores.

A-1
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Written Examination

Exam questions may encompass model rocketry, aerospace, outer space, physics, safety and other
related areas. The question formats may be true/false, multiple choice, fill in the blank, or short
essay. Questions have a value of TEN (10) points and are scored individually. Team score is the high
individual score of each team. If the short essay format is used, up to 20 penalty points may be
assessed per question.

Craftsmanship

Each person OR team is to bring one model rocket to present for evaluation purposes. It does not
have to be launched. Evaluation is based on rocket appearance and construction including, but not
limited to:  fins, engine mount, launch lug, recovery system, nose cone, finish and overall general
appearance. The Team score will be the single score for the rocket submitted by the team or the
highest score of the individual rockets submitted. A team may submit one rocket or one for each
member of the team.

Parts Identification

Ten to 20 model rocket parts will be provided for identification and description of its function.
Identification of each part will have a point value of FIVE (5) and description of its function will
have a point value of FIVE (5). Each participant will complete the Parts ID component individually.
The Team score will be the high individual score.

Overall Scoring

Each participant will accumulate points based on the best individual scores on each event compo-
nent. Team scores are determined by counting the high score for each event component. To further
clarify, for those events in which both team members work together, the best score is used for both
participants. Highest overall accumulated scores are recognized.



4-H AEROSPACE CHALLENGE ENTRY FORM
                   NATIONAL 4-H ENGINEERING CHALLNEGE

State: Date:

Individual or Team Member 1:

Name:

Address:

(City)       (State)   (Zip)

Social Security Number:

County:           Age as of 1/1:

A-3

Teacher, Extension Agent or Volunteer Leader Authorization/Confirmation:

(Signature)            (Date)

Please describe your experience with model rocketry in the space provided below:

Team Member 2:

Name:

Address:

(City)       (State)   (Zip)

Social Security Number:

County:           Age as of 1/1:

Please describe your experience with model rocketry in the space provided below:

torm
Rectangle

torm
Rectangle
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4-H Aerospace Challenge
Scorecard:  Launch Preparation and Launching

Name(s): State:

A 3 to 5 minute presentation on preparing for a model rocket launch will be scored according to the criteria
below. The participant or team then has 3 launch opportunities with the BEST LAUNCH used for scoring.
Objectives are to reach an altitude of 200 feet and landing the rocket as close to a 10 foot diameter target
circle as possible.

Pre-Launch Presentation

Appearance (10) ______
Poise (10) ______
Content (25) ______
Safety (25) ______ Presentation Points: __________

Rocket Launch #: #1 #2 #3

Proper installation of engine (10) ______ ______ ______

Proper installation of igniter (5) ______ ______ ______

Correct engine used (10) ______ ______ ______

Launcher

Proper setup (5) ______ ______ ______

Proper angle of launch rod (5) ______ ______ ______

Safe connection of igniter (10) ______ ______ ______

Launch

200 ft. altitude reached (100) ______ ______ ______

Proper ignition occurs (5) ______ ______ ______

Initial flight path is vertical (5) ______ ______ ______

Initial flight is stable (5) ______ ______ ______

Smooth powered flight and coast (5) ______ ______ ______

Recovery system fully deploys (10) ______ ______ ______

Rocket is usable after launching (5) ______ ______ ______

Distance from target to nose cone - Round distance up to next highest 10 ft. interval. Within circle
scores 100 points, 10 feet away scores 90 points, 20 feet away scores 80 points, etc. Over 100 feet
away scores 0 points.

Distance: 1.______   2.______   3.______ SCORE: ______    ______    ______

Total Launch Points: ______    ______    ______

TOTAL PRESENTATION & LAUNCH POINTS: __________



A-5

Launch Site
(not to scale)

      Pad 1         Pad 2

One or two launch pads will be placed 100 feet from
the 10 foot diameter spot landing site. Launch pads
must be at least 20 feet apart. Only one model rocket
may be launched at a time under N.A.R. safety guide-
lines. The objective for each launch is for the rocket to
reach an altitude of at least 200 feet and land as close
to the spot landing site as possible. Each individual
may launch three times or the team may launch three
times. An altitude tracker will be used to determine
that rockets reach 200 feet.

100'



4-H Aerospace Challenge
Scorecard:  Rocket Appearance and Construction

Name(s): State:

Fins

Correct spacing on the tube ( 5) ______

Fins properly aligned with body tube ( 5) ______

Fins are normal to body tube surface ( 5) ______

Adequate adhesive between fin and body ( 5) ______

Fillet between fin and body tube is well formed ( 5) ______

Correct fin edge attached to body tube ( 5) ______

Engine Mount

Engine hook properly installed ( 5) ______

Engine holder tube properly installed ( 5) ______

Engine securely mounted in rocket (10) ______

Launch Lug

Launch lug is properly placed (15) ______

Proper attachment of launch lug ( 5) ______

Recovery System and Nose Cone

All components of recovery system included (10) ______

Recovery system properly installed ( 5) ______

Shock cord properly installed ( 5) ______

Nose cone fits properly in body tube ( 5) ______

Wadding is in place ( 5) ______

Finish

All surfaces are smooth ( 5) ______

Balsa is sanded and sealed ( 5) ______

Paint coverage is even ( 5) ______

Decals are on straight ( 5) ______

TOTAL ROCKET APPEARANCE & CONSTRUCTION POINTS: __________

A-6



4-H Aerospace Challenge
Scorecard:  Parts Identification and Functions

Name(s): State:

Items to be identified are provided with a number attached to them. Write the COMMON NAME of the
item in the space beside its corresponding number. In the space titled "Purpose" write the item's function.
Each correct identification counts 5 points and each correct function counts 5 points.

ITEM COMMON NAME PURPOSE

1. ______________________________________ _______________________________________

2. ______________________________________ _______________________________________

3. ______________________________________ _______________________________________

4. ______________________________________ _______________________________________

5. ______________________________________ _______________________________________

6. ______________________________________ _______________________________________

7. ______________________________________ _______________________________________

8. ______________________________________ _______________________________________

9. ______________________________________ _______________________________________

10. ______________________________________ _______________________________________

11. ______________________________________ _______________________________________

12. ______________________________________ _______________________________________

13. ______________________________________ _______________________________________

14. ______________________________________ _______________________________________

15. ______________________________________ _______________________________________

16. ______________________________________ _______________________________________

17. ______________________________________ _______________________________________

18. ______________________________________ _______________________________________

19. ______________________________________ _______________________________________

20. ______________________________________ _______________________________________

No. Correct: ______  x 5 = ______ No. Correct: ______  x 5 = ______

TOTAL PARTS ID AND FUNCTION SCORE: __________

A-7



4-H Aerospace Challenge
Summary of Scores

Name(s): State:

Scores are determined for each of the scoring components and entered into the summary form below. The
individual with the highest total score of ALL components is acknowledged as the best participant with 2nd

and 3rd to follow. Team scores are the combined high individual socres of the team members. The "best team"
is determined as the one with the highest score.

Individual Scoring
          Team Member: #1 #2

Written Exam (up to 300 points possible) ______ ______

Parts ID and Functions (possible score of 200) ______ ______

Rocket Appearance and Construction (120 points) ______ ______

Launch Preparation and Launching (280 points possible) ______ ______

TOTAL INDIVIDUAL SCORES ______ ______

Team Scoring - High Individual Scores for the Team

Written Exam (up to 300 points possible) ____________

Parts ID and Functions (possible score of 200) ____________

Rocket Appearance and Construction (120 points) ____________

Launch Preparation and Launching (280 points possible) ____________

TOTAL TEAM SCORE ____________

CERTIFICATION OF PARTICIPATION AND SCORES:

DATE: ________________________

EVENT COORDINATOR: __________________________________________
(Signature)

__________________________________________
(Title or Affiliation with Event)

A-8
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GUIDE FOR
NATIONAL 4-H BICYCLE CONTEST

This event is designed to provide youth enrolled in the 4-H bicycle program with an educational
activity. Participants will have an opportunity to demonstrate their knowledge of the bicycle and the
rules associated with its operation as well as demonstrate their skills in bicycle riding using a bicycle
with a 26 inch (or larger) wheel. The exception will be a 24 inch multi-gear bicycle only when
needed to fit the rider's physical size. Safety will be stressed throughout the contest. The use of
bicycle safety helmets is required while at any site used for the overall national event.

This contest will include (time limits as shown):

1. Written examination - 40 multiple choice and true-false questions (20 minutes)

2. Parts Identification - Identify 10 parts in 5 minutes (5 minutes)

3. Skill Riding Events
• Straight-line test
• Double obstacle test
• Double zigzag obstacle test
• Figure eight steering
• City Street Course

Contestants will wear properly fitted Consumer Product Safety Commission (CPSC) or SNELL approved

B-1

bicycle helmets whenever they are riding a bicycle in the contest area and on the grounds of the national
event site.

Contestants are encouraged to bring their own bicycles and helmets for use in this event. The bicycle must
properly fit the individual and meet accepted safety standards.

Bicycles will be provided for contestants unable to provide their own. (Please request a bicycle at least
three weeks prior to the event so one can be obtained.) The Safety Inspection Form on C-3 will be
used to inspect a bike.

The event is designed to be a practical safety demonstration and attempts to simulate actual operating
conditions. However, in this event situation, the contestants must remain seated while riding in the skill
events.

Designated judges will preside over the event and their decisions will be final.

Scoring: The points-off system will be used with penalty points given for errors. The winning
contestant will be the one with the lowest total score.
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_____ Axle _______________ _____ Handlebar Stem _______________
_____ Axle Nut _____ Head Tube (Head Set)
_____ Axle Wrench _______________ _____ Horn
_____ Bearing _______________ _____ Hub _______________
_____ Bearing Cone _____ Jockey Wheel
_____ Bearing Race _____ Light
_____ Bearing Set Wrench _____ Mirror _______________
_____ Bell _____ Pedal _______________
_____ Brace _____ Pivot Bolt _______________
_____ Brake Arm _______________ _____ Quick Release Nut _______________
_____ Brake Caliper _______________ _____ Rear Frame Fork _______________
_____ Brake Lever _____ Reflector _______________
_____ Brake Pad _______________ _____ Saddle _______________
_____ Brake Shoe _______________ _____ Seat Clamp
_____ Cable _____ Seat Post
_____ Cable Carrier _____ Seat Post Clamp
_____ Chain _____ Seat Stay
_____ Chain Stay _____ Seat Tube
_____ Crank _____ Shifting Lever
_____ Crank Arm _____ Spoke
_____ Crank Hanger _____ Spoke Wrench
_____ Derailleur _______________ _____ Sprocket
_____ Down Tube _____ Stand _______________
_____ Dust Cap _____ Tension Roller _______________
_____ Fender (Mud Guard) _____ Tire _______________
_____ Fender Support Bracket _____ Top Tube
_____ Frame _____ Tube, Tire
_____ Front Fork _______________ _____ Valve Core
_____ Gear Cluster _______________ _____ Valve Stem Cap
_____ Grip _______________ _____ Wheel Rim
_____ Handlebar _____
_____ _____
_____

BICYCLE PARTS IDENTIFICATION
Instructions
All Contestants: a) Write the tag number on the line to the left of the most correct name for

each part.
b) Give other information (size, position, type, etc.) where space is provided

after a word(s).

Incorrect _______ x 5 = _______ Penalty Name
Points

State Number
If two parts to answer, each worth 2.5 points.
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Name

State Number

4-H BICYCLE CONTEST
SAFETY INSPECTION

NO YES

SIZE:

Driver straddle frame with both feet
on ground? ____ ____

Driver straighten leg when seated on
saddle with one heel on low pedal? ____ ____

Seat post at least 2 inches in frame? ____ ____
Seat (saddle) level and tight? ____ ____

HANDLEBARS:

In line with wheel and symmetrical? ____ ____
Adjusted to height below driver's

shoulder level? ____ ____
Tightly fitted, horizontally and vertically? ____ ____
Tubing ends plugged? ____ ____
Grips in place and tight? ____ ____

FRAME:

Are all tubes in line without bends ____ ____
or kinks?

FRONT WHEEL:

Wheel runs true, side to side and round? ____ ____
Are all spokes in place and properly tuned? ____ ____
Rim free from dents or kinks? ____ ____
Wheel bearing properly adjusted? ____ ____
Tire properly seated on rim? ____ ____
Tire properly inflated? ____ ____
Tire tread in good condition? ____ ____
Wheel centered in fork? ____ ____

REAR WHEEL:

Wheel runs true, side to side and round? ____ ____
All spokes in place and properly tuned? ____ ____
Rim free from dents or kinks? ____ ____
Wheel bearing properly adjusted? ____ ____
Tire properly seated on rim? ____ ____

NO YES

REAR WHEEL:  (Cont.)

Tire properly inflated? ____ ____
Tire tread in good condition? ____ ____
Wheel centered in fork? ____ ____

PEDALS:

Pedal bearing properly adjusted? ____ ____
Pedals intact and tight? ____ ____
Pedal treads intact and tight? ____ ____

CHAIN:

Chain tension correct (3/8-1/2 inch play)? ____ ____
Sprocket teeth fit properly? ____ ____
Chain in good condition? ____ ____
If multispeed bike, does gear change

operate properly? ____ ____

BRAKES:

Brakes operate properly? ____ ____
If Hand Brake:

Cable taut, without frayed ends? ____ ____
Brake shoes tight? ____ ____
3/16 inch of rubber on shoe? ____ ____
Calipers properly centered? ____ ____
Hand span for handlebar brake correct

for individual? ____ ____

OTHER EQUIPMENT:

Saddle tight and in good condition? ____ ____
All reflectors in place and in good

condition? ____ ____
If Equipped for Night Riding:

Front and rear lights operate? ____ ____
The lights of proper type? ____ ____
Audible warning device? ____ ____
Rider wearing an approved helmet? ____ ____

Special remarks by Inspector (deficiencies to be corrected)

Number of “No” Answers ______
x 5 = Total Score ______
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Name

State Number

Test No. 1 — Straight Line Test

Purpose:

To determine the rider's ability to maintain control of the bicycle while riding a straight line.

Diagram:

Procedure:

From a riding start at slow or average speed, the rider travels the entire length of the line at
all times.

Scoring:
Penalty

No. times points

1. Having either tire leave the course _______ x 2 _______
2. Tire stays off course for major part of 5 foot interval _______ x 3 _______
3. Touching foot to the ground _______ x 5 _______
4. Stopping _______ x 8 _______
5. Sliding wheel _______ x 5 _______
6. Standing up _______ x 5 _______
7. Expending an excessive amount of energy 3 _______
8. Unsafe/disruptive activity* 20-500 _______

Total number of penalty points _______

“Start” “Finish”

*(Examples:  failure to follow instructions; riding, not walking bike; failure to use helmet)
At judge's discretion, consultation with event coordinator/superintendent required.
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Name

State Number

Test No. 2 — Double Obstacle Test

Purpose:

To determine the rider's ability to gauge limited space on a straight line.

Diagram:

Procedure:

From a riding start, the rider maneuvers slowly between the pairs of obstacles without either tire
touching any obstacle. When the rider has gone the entire distance, he or she turns and repeats the
performance in the opposite direction.

Scoring:
Penalty

No. times points

1. Touching foot to ground _______ x 5 _______
2. Having either tire touch an obstacle _______ x 2 _______
3. Not passing between every pair of obstacles - either or

both tires _______ x 5 _______
4. Skidding wheel _______ x 10 _______
5. Standing up _______ x 5 _______
6. Using brake excessively 5 _______
7. Expending an excessive amount of energy 3 _______
8. Unsafe/disruptive activity* 20-500 _______

Total number of penalty points _______

*(Examples:  failure to follow instructions; riding, not walking bike; failure to use helmet)
At judge's discretion, consultation with event coordinator/superintendent required.
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Name

State Number

Test No. 3 — Double Zigzag Obstacle Test

Purpose:

To test the rider's ability to gauge limited space on a zigzag line.

Diagram:

Procedure:

From a riding start, the cyclist zigzags at a slow rate of speed between the pairs of obstacles without
either tire touching an obstacle. When the rider has traveled the entire distance, he or she turns and
repeats the performance in the opposite direction.

Scoring:
Penalty

No. times points

1. Touching foot to ground _______ x 5 _______
2. Having either tire touch an obstacle _______ x 2 _______
3. Not passing between every pair of obstacles - either or

both tires _______ x 5 _______
4. Skidding wheel _______ x 10 _______
5. Standing up _______ x 5 _______
6. Using brake excessively 5 _______
7. Expending an excessive amount of energy 3 _______
8. Unsafe/disruptive activity* 20-500 _______

Total number of penalty points _______

*(Examples:  failure to follow instructions; riding, not walking bike; failure to use helmet)
At judge's discretion, consultation with event coordinator/superintendent required.
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State Number

Test No. 4 — Figure Eight Steering

Purpose:

To evaluate the rider's ability in steering and balance.

Diagram:

Procedure:

The rider takes a moving start with both hands on the handlebars and makes three complete
figure eights.

Scoring:
Penalty

No. times points

1. Touching foot to ground _______ x 5 _______
2. Not using both hands on the handlebars _______ x 5 _______
3. Having either tire touch/cross any border line

(per 5 foot interval) _______ x 2 _______
4. Off course - either or both tires (per 5 foot interval) _______ x 3 _______
5. Standing up _______ x 5 _______
6. Using brake excessively 5 _______
7. Expending an excessive amount of energy 3 _______
8. Unsafe/disruptive activity* 20-500 _______

Total number of penalty points _______

B-7

*(Examples:  failure to follow instructions; riding, not walking bike; failure to use helmet)
At judge's discretion, consultation with event coordinator/superintendent required.
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Test No. 5 — City Streets Skills

The purpose of the 4-H city streets skills event is to provide bicyclists an opportunity to demonstrate the
necessary life skills to safely navigate a bicycle through a simulated traffic environment. The course should not be
considered an equal substitute for a real street environment, but does attempt to meet certain cognitive and
motor skills necessary for real life situations. Bicyclists are scored on scanning, turning, stopping, and how they
react to hazards in traffic. Bicyclists are bicycle drivers who must follow rules of the road for vehicle
drivers.

City Streets is designed to include three streets and two intersections, but event planners can easily
adapt local courses to fit the local environment. The layout of the actual course is not as important as ensuring
the necessary skills are fairly tested. Bicyclists should learn, practice, and build their skills by bicycling in various
real street conditions. City Streets can be used by the instructor to teach; however, students should be aware
that distances and hazards are substantially less than in real street dimensions and situations.

Materials for laying out course:  You will need a large area such as a parking lot, a section of street that can
be controlled, or the inside of a large building such as a fairgrounds building or warehouse. Look for asphalt or
concrete surfaces when possible. Depending on the selected site, a variety of materials may be needed to lay
out the course. Multi-colored tapes, softball field markers (remember to use flour rather than lime) chalk, old
garden or fire hoses and lawn chair webbing are all forms that have been used in the past. Signs can be made or
purchased. Cones or other items can be used to simulate street hazards.

4-H City Streets Course/Score Sheet:  The course layout and score sheet have been combined to make it
easier for the judges to score each contestant. (A separate score sheet is included if the layout is changed
locally.) In the upper right hand corner is a place for name or number and state or county. In the upper left hand
corner are instructions and explanations where you will find dimension recommendations for course layout.
These will vary depending on your site. It is not required to put intersections and streets at the same angle as
found on the score sheet. This was done in order to include all possible information on the score sheet.
However, if you find you have limited physical space to work with, you may need to do something similar. Two
judges are the minimum number required; more would be better for larger layouts. The bicyclist will move
quickly through the course and judges must see the action and record points quickly.

Judges for City Streets:  Although City Streets is considered a safety skills event, it is also about evaluating an
individual’s ability to handle a bicycle in traffic environments. Judges should not only have knowledge of safe
handling but also a practical competency of street and highway riding. Judges are often chosen from law
enforcement agencies that normally would be expected to be knowledgeable of traffic rules. If they do not have
first hand experience at riding in traffic environments, it is suggested you pair the officer with someone from a
bicycling organization or club who has street skills.
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Set of Performance Skills and Scoring Procedure

The skills to be tested while riding a bicycle are grouped into five categories:

1. Scanning, or looking back for oncoming traffic while riding straight ahead
2. Turning for lane changes and at intersections
3. Stopping by planting foot, which is separate from slowing or braking
4. Unexpected car or other hazard, maneuvering safely around it
5. Railroad crossing for which a cyclist has a choice of walking or riding across tracks

In addition, bicyclists must show signaling and general handling control at all times.

Scoring is via penalty points, and thus better bicyclists earn few points (as with golf). The course can be
divided into two zones for judging. Both judges will have a score sheet and should check error location directly
on the course/score sheet. The occurrence of the penalty is noted on the separate scoring lines, multiplied and
added accordingly. Each set of performance skills is weighted by multiples of five points. Both score sheet totals
are combined. The sum of all weighted errors will be the score for the City Streets event.

Locations for judges are recommendations only, as individual judges may prefer to walk behind the cyclist
although the bike moves quickly or observe the student from other angles. Judge #1 is responsible from the start
to the "scan front tire" of the unexpected car hazard. Judge #2 starts immediately at the "sign right" after the car
through the end of the course.

History of 4-H City Streets

In the early 1990s, Indiana 4-H adopted for the state fair a bicycle event called City Block from Minnesota
4-H. A few years after Purdue University began hosting the National 4-H Engineering Challenge. the 
Bicycle Event Chairs worked with the host Indiana 4-H program to introduce the City Block as a pilot
program. Two of the original six skill events used for many years were removed to add this more realistic
road skill event. After several years of testing and alterations, City Streets emerged in September 2002. In
September 2003, the 4-H City Streets Event was included with four other skill events as the riding portion of
the national bicycle safety event.

Committee members:  Dr. David S. Ross, Chairman, University of Maryland Cooperative Extension; Richard
Vonnegut, Indiana 4-H Bicycle volunteer; Eric Blank, Indiana 4-H Bicycle Volunteer, and Cheryl D. Wyatt,
University of Kentucky Cooperative Extension Service.  May 2003.
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STREET 1  TWO LANE, ONE WAY, 60' LENGTH
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4-H BICYCLE "CITY STREETS" SKILLS

# of Items Penalty
Points

SCANNING

Look over wrong shoulder _________ x 5 = __________
Failure to scan _________ x10 = __________
Identified object incorrectly _________ x 5 = __________
Lost control of bicycle while scanning _________ x10 = __________

TURNING—LANE CHANGE AND INTERSECTIONS

Gave wrong signal _________ x 5 = __________
Did not check for traffic _________ x10 = __________
Improper turning technique
    (left from right lane) _________ x 5 = __________
Lost control of bicycle while turning _________ x10 = __________

STOPPING

Did not give signal to stop _________ x 5 = __________
Improper signal given _________ x 5 = __________
Did not stop before crosswalk _________ x 5 = __________
Not a full stop/foot on ground _________ x10 = __________
Did not look Left-Right-Left _________ x10 = __________
Did not stop _________ x25 = __________

UNEXPECTED CAR HAZARD

Did not scan left _________ x 5 = __________
No left/right signal _________ x 5 = __________
Did not clear door by 3 feet _________ x10 = __________
Did not check tire angle/motion _________ x 5 = __________

RAILROAD

Did not scan back left _________ x10 = __________
Did not signal to stop and walk across, or
signal left to cross perpendicularly _________ x10 = __________

TOTAL = __________
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Test No. 5 City Streets Skills Event — Instructions for Scoring and Teaching

The following activities may be included int he Event. Instructions are given below for both teaching the activity
and for scoring the activity. The course will involve one-way and two-way roads and proper turns from inter-
sections. Note the illustrated examples given below and the instructions for each. Bicyclists are bicycle drivers
who must obey vehicle traffic laws.

1. Right Turn (two-way to two-way) — Bicyclists should signal by giving a right turn signal (left arm
pointing upward at elbow, upper arm horizontal or right arm fully extended parallel to ground). Before
turning, the biker needs to scan for traffic. Scan Left, Right, and Left.

2. Scanning Exercise — The bicyclist is expected to scan to the rear before moving left in the lane and
in preparation for making a turn. In the riding event, the bicyclist should identify the letter on a card held
by a judge to indicate scanning was done. The bicyclist should look over the left shoulder.

3. Stop - Left Turn (two-way to two-way) — Bicyclists are to stop before the crosswalk, yielding right
of way to any pedestrians. While approaching the intersection and before moving to the center of road,
the bicyclist should signal a left turn (left arm fully extended parallel to ground), and scan to the rear for
motor vehicles. After getting to the road's center, the bicyclist should signal his or her intention to stop
(left arm bent down at the elbow). Before turning, the bicyclist should scan for traffic. This scanning is to
look Left, Right and Left again. After making the turn, the bicyclist should move to the center of the
road. The bicyclist should signal a right turn (left arm bent upward at elbow in a right angle or right arm
fully extended parallel to ground) before moving from the center to right side of the road).



4. Parked Car (or other hazard) — Bicyclist should ride in a straight line and stay at least three feet from
parked vehicles when passing them. Bicyclist should not weave between parked vehicles. The bicyclist
should look at the front tire of an occupied parked car while passing to detect any motion and to note
the direction the car would move into traffic. The front tire shows any motion and direction.

5. Left Turn (two-way to one-way) — A bicyclist should signal a left turn by fully extending left arm
parallel to ground. The left turn signal must be given before moving to the center of two-way street. An
additional left turn signal may be given after moving to the center of street but prior to making the left
turn.

Note: The second left turn signal is optional and the biker will not be penalized for failing
to give the signal. Before turning (moving left), bicyclist should scan for traffic.

6. Stop - Left Turn (one-way to two-way) — For teaching purposes, draw a crosswalk or use an
existing one. The bicyclist must stop before the crosswalk, yielding right of way to any pedestrians.
While approaching an intersection, the bicyclist should signal a left turn (left arm extended parallel to
ground) to indicate the intention to turn left at the intersection. The bicyclist must come to a complete
stop. Before turning, the bicyclist should scan for traffic (Left, Right, Left). After making the turn, the
bicyclist should signal a right turn (left arm bent upward in a right angle or right arm fully extended
parallel to ground) before moving from the center to the right side of the road.
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The bicyclist must look both directions (scan) for a train prior to crossing the railroad track. The
bicyclist also should look behind (scan), prior to crossing the tracks, to ensure the bicyclist does not
weave in front of a motor vehicle while crossing. Proper signals must be given for moving in the lane to
position ones self for riding across the tracks.
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6. Railroad Tracks — Approaching a railroad crossing, the bicyclist should give the slowing down (left
arm bent down at elbow) signal. Two way sof crossing a railroad track are:  1) dismount bike and walk
across tracks, or 2) slow down and ride bike across tracks at a 90-degree angle to the rails (see
below).

8. Right Turn (two-way to two-way) — Bicyclist should signal a right turn (left arm bent upward in a
right angle or right arm fully extended parallel to ground). Before turning, the bicyclist should scan for
traffic (Left, Right, and Left).



NATIONAL 4-H COMPUTER EVENT
MICROCOMPUTER PROGRAMMING CONTEST

This program is a computer contest to be held at the National 4-H Engineering Challenge. Participa-
tion is limited to 4-H members enrolled in the 4-H Computer project during the current year.

Objectives

1. To provide a challenging microcomputer experience which will encourage creativity.
2. To promote logical problem solving techniques utilizing microcomputers.
3. To recognize youth for their accomplishments in microcomputer applications.
4. To expand the use of microcomputer programs in 4-H.

Eligibility of Exhibitors

1. Each state may enter a maximum of two 4-H youth in this contest.
2. Participants must be enrolled in the 4-H Computer project during the current year.
3. Participants must have reached his or her 14th but not 19th birthday as of January 1 of the

current year.
4. Previous state winners and national computer contestants are not eligible to participate in the

Computer Event.

Contest Rules

1. Windows type software will be used as a standard for this event with questions and problems
related to current widely used word processing and spreadsheet software. A popular windows
version of spreadsheet and word processing software will be required this year to use in
"hands-on" problems. Some questions will pertain to general practices of Internet and www
access and use.

2. The event will consist of three components as described below:
a. Written quiz
b. Hands-on programming exercise (See No. 3 below.)
c. Illustrated talk

3. Contestants are required to bring their own equipment and supporting materials to compete in
this event. This includes a microcomputer with keyboard, monitor, disk drive, 80 column
printer, multiple plug outlet, Windows, spreadsheet software, word processing software, extra
floppy diskette, and approximately 30 sheets of paper for the printer. A 3.5 inch diskette with
graphic files and sample text will be provided for use in the hands-on exercise.

Written Quiz

A quiz will be given to each contestant at the event to determine the contestant's knowledge and
understanding of general computer terminology and software usage. Questions to be taken from
the references cited in General Information and below.
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References

• National 4-H Computer Curriculum:  Booting Up (4H CCS Bu-7509), Adding On (4H CCS BU-
7510), and Reaching Beyond (4H CCS BU-7511)

• 4-H Computer Projects:  High Tech Electricity and Electronics (7th-9th Grade Level) and
Computer (10th-12th Grade Level), Louisiana Cooperative Extension Service

• Lotus or Excel Spreadsheet software and manuals
• Word or Wordperfect word processing software and manuals

Hands-On Problem Solving

Each contestant will be given several short mathematical and logical type problems which can be
solved by software stated above and produce printed results using their own equipment. The
results will be judged on readability, format, organization, accuracy, and following of the
instructions given.

The contestant should understand how to use spreadsheet software including, but not limited to
knowing how to:

1. Move around and enter titles and equations in the spreadsheet and access the Help features.
2. Print out results and the formulas used to obtain the results.
3. Format the spreadsheet as required (for example, column width, number of decimals,

currency format, etc.).
4. Organize the spreadsheet so that it is readable, clear, and understandable with necessary

instructions and documentation to enable another person to use the spreadsheet.
5. Use absolute and relative cell references or a combination of both.
6. Perform mathematical operations including addition, subtraction, multiplication,

division, exponentiation, sums, and averages.
7. Use the spreadsheet to solve, or to develop a program to solve, an assigned problem.
8. Use the @SUM and @AVERAGE or =SUM and =AVERAGE functions to calculate the

sum and average of a column or block of data, or whatever functions your software uses.
9. Use the IF, =IF or @IF function for logical decisions and selections.

10. Be able to produce and print line and bar graphs from a set of data.

Spreadsheet software must be brought to use in a hands-on problem.

The contestant should understand how to use word processing software including, but not limited
to, knowing how to:

1. Format and change margins, line spacing, fonts before and within a document.
2. Make corrections, insertions, deletions, underlining and bolding characters throughout a

document.
3. Indent paragraphs.
4. Copying and moving sections of the document to different locations in the document.
5. Include graphics (graphic files of .bmp, .wmf, or .wpg types) into a document.
6. Printer must be capable of clearly printing font features such as bold, underline, italics,

graphic images, etc. and software must be able to produce these font and graphic features.
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Illustrated Talk

A 10 to 12 minute talk will be required of each contestant. An actual computer can be used in this
presentation if done in a manner the audience and judges are able to see the material presented.
Charts or enlarged diagrams may be used as visual aids, including electronic projectors (slides, LCD,
video, etc.). This visual presentation may include explanation of the proper care, maintenance, and
functions of a computer, programming techniques, computer applications, special software, web and
internet topics, graphics or other related topics.

Participants must furnish their own demonstration materials and equipment or inquire at least one
week in advance of the event for availability of the equipment. Visuals should be easily readable by
the audience.
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Contestant's Number Name
State

Event No. III — Computer Visual Presentation

Title of Presentation

Items under the major divisions I, II, and III should be scored. Space under “Judges' Comments” is for
additional scoring suggestions and ideas. Indicate scoring, compare scores, and decide on combined
score and comments to be made. First place will be determined by high score. Time limit:  15 minutes
maximum; 10 to 12 minutes preferred.

FACTORS FOR SCORING MAXIMUM SCORE JUDGES' COMMENTS
5 POINTS EACH

I. The 4-H Member (20 points)

A. Appearance
B. Voice
C. Poise
D. Grammar

II. Presentation (35 points)

A. Introduction
B. Appropriate Method
C. Verbal Presentation
D. Teaching Aids
E. Organization
F. Audience View
G. Summary

III. Subject Matter (45 points)

A. Selection of Subject

1. Reason for Choice
2. One Basic Theme
3. Practical

B. Information Presented

1. Accurate
2. Up-to-Date
3. Complete
4. Appropriate for Age

and Experience

C. Knowledge of Subject

1. Principles
2. Application

TOTAL
Final Rating:

C-5(Points to consider in scoring on back)
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POINTS TO CONSIDER IN SCORING VISUAL PRESENTATION

I. The 4-H Member (20 points)
A. Appearance — Neat appropriate dress, good posture. Is the 4-Her well groomed? Is the

clothing he is wearing suitable for the task he is performing?
B. Voice — Distinct, forceful, yet natural. Is the 4-Her's voice clear with distinct enunciation,

and reasonably strong? Is he enthusiastic?
C. Poise — Calm, pleasant, confident. Does the 4-Her keep his composure even when some-

thing appears to go wrong or does go wrong? Does he have self-assurance, yet a pleasant
manner?

D. Grammar — Correct, well chosen words. Does he use correct grammar and has he chosen
words that make the meaning clear?

II. Presentation (35 points)
A. Introduction — Effective, interesting. This is an explanation of the presentation not an

introduction of the 4-Her. Does it get the attention of the audience?
B. Appropriate Method — Did the 4-Her choose a demonstration when an illustrated talk

would have enabled him to do a better job?
C. Verbal Presentation — Steps, illustrative material, and explanation coordinated. Does the

4-Her talk about what he is showing and explain the procedure? If information given is to
fill time during the process, is it related to what is being shown?

D. Teaching Aids — Equipment, models, charts, and supplies effective and well arranged. Did
the 4-Her choose the teaching aid that would best tell the story? Were the charts and models
neat, concise, and appropriate?

E. Organization — Presentation well organized, steps clear and logical, not memorized. Is
evidence shown that the 4-Her has planned his presentation?

F. Audience View — Are aids large enough for audience to see? Does the 4-Her keep space in
front of him open so that audience can see what he is doing?

G. Summary — Are key points summarized?

III. Subject Matter (45 points)
A. Selection of Subject

1. Reason for Choice — Why did the 4-Her choose this particular subject?
2. One Basic Theme — Is the presentation confined to one theme or is it so broad in scope

that it cannot be covered in the allotted time?
3. Practical — Is the subject important to the project area and to the 4-Her?

B. Information Presented
1. Accurate — Is the information correct? Could you follow directions given?
2. Up-to-Date — Is it the most current information to which the 4-Her would have had

access or is obsolete information given?
3. Complete — Are all the steps in the process shown?
4. Appropriate for Age and Experience — Is the presentation appropriate to the age and

experience of the 4-Her?
C. Knowledge of Subject

1. Principles — Did the 4-Her understand principles and practices presented?
2. Application — Did he understand application of information presented?
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Contestant's Number Name

State

OVERALL SCORE SHEET

NATIONAL 4-H COMPUTER EVENT

Part A. Written Exam
  (100 points possible):

Points missed . . . . . . . . . . = __________

Part B. Hands-On Problem
  (100 points possible):

Points deducted . . . . . . . . = __________

Part C. Demonstration
  (100 points possible):

100 - Score . . . . . . . . . . . = __________

      TOTAL PENALTY POINTS: = __________

(Lowest total penalty points is winner.)
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GUIDE FOR
NATIONAL 4-H ELECTRIC ENERGY CONTEST

This contest is designed to give 4-H members who are enrolled in the 4-H Electric program an
opportunity to demonstrate their knowledge of electricity, the efficient use of electricity, care,
maintenance, and safety of electrical equipment and apparatus found on the farm and in the
home, including electronics. Safety will be stressed throughout the contest.

This contest will include (time limits as shown):

1. Written examination (20 minutes)

2. Identification of Electrical Equipment and/or parts of the equipment that are found on the
farm or in the home, including electrical and electronic symbols (15 minutes)

3. Visual Presentation (15 minutes maximum, 10 minutes preferred)

Designated judges will preside over the event and their decisions will be final.

Visual Presentation should involve a discussion and/or demonstration of some aspect of electrical
energy such as generation, safe use, or conservation. Participants may use working equipment but
must observe proper safety precautions when demonstrating any live electrical part.

Participants must furnish their own demonstration materials. Visuals should be readable at
40 feet.

Penalty points = 200 - (score ______ x 2)

D-1
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Contestant's Number ____________

NATIONAL 4-H ELECTRIC ENERGY CONTEST

EVENTS SCORE

State Written Examination ______

County Parts Identification ______

Name Visual Presentation
200 - (score ______ x 2) = ______

Address Total Penalty Points ______
(Low score wins)

Event No. I. Written Examination

Will consist of 25 multiple choice questions pertaining to the Electric program, care, maintenance and
safety taken from the National 4-H literature.

Rules:

1. Four penalty points will be given for each question answered incorrectly or unanswered.
2. Time limit 20 minutes.

Scoring: Questions missed ______ x 4 = Total Penalty Points ______

Event No. II. Parts Identification

Will consist of a group of 25 numbered parts or symbols which must be identified. Participant will place
number by the most correct part name on a list of various electrical or electronic parts.

Rules:

1. Each part to be identified will be numbered.
2. Time limit 15 minutes

Scoring: Parts missed ______ x 4 = Total Penalty Points ______
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ELECTRIC ENERGY PARTS AND SYMBOLS IDENTIFICATION

Write the corresponding number beside the name.

Name
Contestant's Number
State

Symbols — Electrical & Electronic

______ Antenna, aerial ______ Outlet for ceiling lighting ______ Switch and outlet combination
______ Antenna, loop or recessed fixture ______ Switch, double pole or DPST
______ Battery, multiple cell ______ Outlet for clock ______ Switch, rotary
______ Battery, single cell ______ Outlet, combination radio ______ Switch, single pole or SPST
______ Capacitor or TV and power ______ Switch, three-way or SPDT
______ Capacitor, variable ______ Outlet, duplex ______ Switch, weatherproof
______ Connected wires ______ Outlet, fan ______ Transformer, air core
______ Diode ______ Outlet, floor ______ Transformer, iron core
______ Ground ______ Outlet, lighting ______ Transistor, FET
______ Head phones ______ Outlet, weather proof ______ Transistor, NPN
______ Inductor, adjustable core ______ Relay, DPDT ______ Transistor, PNP
______ Inductor, air core ______ Relay, SPST ______ Transistor, silicon controlled
______ Inductor, iron core ______ Resistor rectifier (SCR)
______ Junction box ______ Resistor, potentiometer ______ Transistor, TRIAC
______ Lamps in parallel ______ Resistor, variable or ______ Unconnected wires
______ Lamps in series adjustable
______ Outlet equipped with drop cord ______ Speaker

Parts and Equipment — Electrical & Electronic

______ Ammeter ______ Junction box ______ Plug, polarized
______ Antenna, aerial ______ Lamp holder ______ Relay, DPDT
______ Antenna, loop ______ Lamp holder with pull string ______ Relay, SPST
______ Battery, multiple cell ______ Lamp socket for three-way bulb ______ Resistor
______ Battery, single cell ______ Lamp socket, normal on/off ______ Resistor, potentiometer
______ Bell ______ Lamp, fluorescent ______ Soldering gun
______ Capacitor, electrolytic ______ Lamp, high-pressure sodium ______ Soldering iron
______ Capacitor, non-electrolytic ______ Lamp, incandescent ______ Speaker
______ Capacitor, variable ______ Lamp, mercury vapor ______ Splice, rat tail
______ Circuit breaker, 120V ______ Lamps in parallel ______ Splice, Western Union
______ Circuit breaker, 240V ______ Lamps in series ______ Spring clip
______ Circuit fault indicator ______ Lineman's pliers ______ Switch and outlet combination
______ Connector, split bolt ______ Microphone ______ Switch, dimmer
______ Connector, wedge grip ______ Needle nose pliers ______ Switch, double pole or DPST
______ Connector, wire nut ______ Outlet, 240V 20A ______ Switch, four-way
______ Crimp lug ______ Outlet, 240V 30A ______ Switch, push button
______ Diagonal cutters ______ Outlet, 240V 50A ______ Switch, rotary
______ Diode ______ Outlet, combination radio ______ Switch, single pole or SPST
______ Fuse, cartridge or TV and power ______ Switch, three-way or SPDT
______ Fuse, plug ______ Outlet, duplex ______ Switch, weatherproof
______ Ground fault circuit ______ Outlet, floor ______ Thermostat

interrupter (GFCI) ______ Outlet, weatherproof ______ Transformer, iron core
______ Head phones ______ PC board ______ Volt meter
______ Indicator light ______ Plug, 240V 20A ______ Volt-Ohm meter or multimeter
______ Inductor, adjustable core ______ Plug, 240V 30A ______ Watt meter
______ Inductor, air core ______ Plug, 240V 50A ______ Watt-hour meter
______ Inductor, iron core ______ Plug, grounded type ______ Wire stripper
______ Integrated circuit ______ Plug, grounding



Contestant's Number Name
State

Event No. III — Electric Energy Visual Presentation

Title of Presentation

Items under the major divisions I, II, and III should be scored. Space under “Judges' Comments” is for
additional scoring suggestions and ideas. Indicate scoring, compare scores, and decide on combined
score and comments to be made. First place will be determined by high score. Time limit:  15 minutes
maximum; 10 to 12 minutes preferred.

FACTORS FOR SCORING MAXIMUM SCORE JUDGES' COMMENTS
5 POINTS EACH

I. The 4-H Member (20 points)

A. Appearance
B. Voice
C. Poise
D. Grammar

II. Presentation (35 points)

A. Introduction
B. Appropriate Method
C. Verbal Presentation
D. Teaching Aids
E. Organization
F. Audience View
G. Summary

III. Subject Matter (45 points)

A. Selection of Subject

1. Reason for Choice
2. One Basic Theme
3. Practical

B. Information Presented

1. Accurate
2. Up-to-Date
3. Complete
4. Appropriate for Age

and Experience

C. Knowledge of Subject

1. Principles
2. Application

TOTAL
Final Rating:

D-5(Points to consider in scoring on back)
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POINTS TO CONSIDER IN SCORING VISUAL PRESENTATION

I. The 4-H Member (20 points)
A. Appearance — Neat appropriate dress, good posture. Is the 4-Her well groomed? Is the

clothing he is wearing suitable for the task he is performing?
B. Voice — Distinct, forceful, yet natural. Is the 4-Her's voice clear with distinct enunciation,

and reasonably strong? Is he enthusiastic?
C. Poise — Calm, pleasant, confident. Does the 4-Her keep his composure even when some-

thing appears to go wrong or does go wrong? Does he have self-assurance, yet a pleasant
manner?

D. Grammar — Correct, well chosen words. Does he use correct grammar and has he chosen
words that make the meaning clear?

II. Presentation (35 points)
A. Introduction — Effective, interesting. This is an explanation of the presentation not an

introduction of the 4-Her. Does it get the attention of the audience?
B. Appropriate Method — Did the 4-Her choose a demonstration when an illustrated talk

would have enabled him to do a better job?
C. Verbal Presentation — Steps, illustrative material, and explanation coordinated. Does the

4-Her talk about what he is showing and explain the procedure? If information given is to
fill time during the process, is it related to what is being shown?

D. Teaching Aids — Equipment, models, charts, and supplies effective and well arranged. Did
the 4-Her choose the teaching aid that would best tell the story? Were the charts and models
neat, concise, and appropriate?

E. Organization — Presentation well organized, steps clear and logical, not memorized. Is
evidence shown that the 4-Her has planned his presentation?

F. Audience View — Are aids large enough for audience to see? Does the 4-Her keep space in
front of him open so that audience can see what he is doing?

G. Summary — Are key points summarized?

III. Subject Matter (45 points)
A. Selection of Subject

1. Reason for Choice — Why did the 4-Her choose this particular subject?
2. One Basic Theme — Is the presentation confined to one theme or is it so broad in scope

that it cannot be covered in the allotted time?
3. Practical — Is the subject important to the project area and to the 4-Her?

B. Information Presented
1. Accurate — Is the information correct? Could you follow directions given?
2. Up-to-Date — Is it the most current information to which the 4-Her would have had

access or is obsolete information given?
3. Complete — Are all the steps in the process shown?
4. Appropriate for Age and Experience — Is the presentation appropriate to the age and

experience of the 4-Her?
C. Knowledge of Subject

1. Principles — Did the 4-Her understand principles and practices presented?
2. Application — Did he understand application of information presented?
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GUIDE FOR
NATIONAL 4-H ENGINEERING BOWL

Eligibility

The Engineering Bowl is designed to encourage states to send one (1) contestant to each contest
of the Engineering Event.

States with five contestants will participate in the Engineering Bowl. States with fewer than five
contestants will participate as follows:

1. State delegations with fewer than 5 contestants will be combined into multi-state teams
with 5 to 10 people per team. Every official contestant will be on a bowl team.

2. The Chair of the Engineering Bowl committee will determine the state combinations.

3. The first priority in forming the teams is to include as many of the project areas as
possible on each team. The second priority will be geographic.

4. Seeding of the multi-state teams will be determined by written test scores, the same as
other teams.

“Seeding” or Placement

Teams will be seeded based on scores in the written exams, translated to a percentage basis. With
16 teams, in the first round Team 1 vs. 16, Team 2 vs. 15, and so on. For any number less than 16
the higher ranked teams would have a bye to the next round.

Question Format and Procedure

• Round 1 (or the first half) of each contest will include questions on Small Engines, Lawn
Tractor, Bicycle, and Automotive. Contestants at this time would be:  Small Engines, Lawn
Tractor, Bicycle and two Automotive.

• Round 2 (second half) would contain questions on Tractor, Computers, Electric, and
Aerospace. Contestants at this time would include:  Tractor, Computer, Electric, and
two Aerospace.

A team with any “missing” contestants will substitute others so there are 5 participants in
each round.
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The competition is a “free-for-all” using electronic equipment which locks out all but the first
one to buzz in. After being identified by an official, the person has three seconds to begin
answering the question. If the first answer is wrong, the other team has an opportunity for one
member to answer.

Scoring

All questions count 10 points. There is no penalty for an incorrect answer. In case of a tie the first
team to answer three additional questions will be the winner.

Officials

The following officials are needed:  1 Moderator, 1 Chief Judge, 2 Appeals or Backup Judges,
1 “Identifier” and Timer, 1 Official Scorekeeper, and 2 Scoring Assistants.
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GUIDE FOR
NATIONAL 4-H LAWN TRACTOR CONTEST

This event is designed to give 4-H members participating in the 4-H Lawn Tractor program an
opportunity to demonstrate their knowledge and skills in the areas of lawn care, business
management, and lawn and garden tractor (less than 20 Hp) operation, maintenance and safety,
while competing with other 4-Hers. Safety is stressed throughout this contest.

This contest will include (time limits as shown):

1. Written examination (20 minutes)

2. Parts/Materials Identification (15 minutes)

3. Lawn Tractor Safety

4. Lawn Tractor Driving

Designated judges will preside over the event and their decisions will be final.

Participant Limitation

The participant will be physically large enough to operate the tractor without help from others or
bypassing the tractor safety interlock systems.

Tractor Operation

The driving portion gives 4-H club members participating in this contest an opportunity to
demonstrate their skill in operation of small tractors. Safety in work habits and equipment
operation is stressed throughout the event. The participant will operate a lawn and garden tractor
(less than 20 Hp) through the prescribed course.

Scoring

Penalty points will be assessed for errors in written examination, parts identification, safety, and
poor operation. The individual with the lowest total score will be declared the winner.

Practice Period

Each participant will be given limited time (not more than 4 minutes) to study and get acquainted
with the machine and its controls. The tractor may be operated in the immediate area of the
contest during the familiarization but not through the course.

} (8 minutes simultaneously)
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Contestant's Number ________

NATIONAL 4-H LAWN TRACTOR CONTEST

EVENTS SCORE

State Written Examination ______

County Parts Identification ______

Name Lawn Tractor:

Address Safety ______

Operation ______

Tractor Subtotal ______

Total Penalty Points ______
(Low score wins)

Event No. I. Written Examination

Will consist of 25 multiple choice questions pertaining to the Lawn Tractor program and the operation,
care maintenance, and safety of lawn tractors, including business management and lawn and turf
management.

Rules:

1. Four penalty points will be given for each question answered incorrectly or unanswered.
2. Time limit 20 minutes.

Scoring: Questions missed ______ x 4 = Total Penalty Points ______

Event No. II. Parts/Materials Identification

Will consist of a group of 25 numbered items which must be identified. Participant will place the item
number beside the most correct item name on a list. Items or parts used in the Lawn Tractor program
will be included (tractor and equipment parts, business items, lawn and turf material).

Rules:

1. Each item to be identified will be numbered.
2. Time limit 15 minutes

Scoring: Items missed ______ x 4 = Total Penalty Points ______
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Contestant's Number Name
State

Event No. II — Lawn Tractor Identification

Parts to be identified have numbers attached to them. Select the most correct part name from this list. Write the
corresponding number beside the name. With some larger items, pictures are used.

INSECTS

______ Cut Worm
______ Sodweb Worm
______ White Grub

EQUIPMENT PARTS

______ Adjuster, mower height
______ Aerifork
______ Assembly, transport wheel
______ Battery, 12-volt
______ Bearing ball, sealed
______ Bearing ball, open
______ Bearing, needle
______ Bearing, sleeve
______ Bearing, tapered roller
______ Belt, flat
______ Belt, “V”
______ Blade adapter, rotary
______ Blade, reel mower
______ Blade, rotary mower
______ Blade, edger/trimmer
______ Cable, battery
______ Chain, flat
______ Chain, roller
______ Clip, retainer, external
______ Clip, retainer, internal
______ Clutch, pedal
______ Clutch, plate
______ Filter, air, dry element
______ Filter, air, oil foam
______ Fuse
______ Gear
______ Heat exchanger
______ Holder, fuse
______ Hose, hydraulic
______ Hydraulic lift cylinder
______ Lawn sprinkler head
______ Magneto, breaker-type
______ Magneto, solid state
______ Motor, hydraulic
______ Muffler
______ Pin, cotter (cotter key)
______ Pin, drawbar

______ Pin, hair
______ Pin, lynch
______ Pin, rolled
______ Pin, split
______ Plug, oil drain
______ Pulley, flat belt
______ Pulley, idler (tightener)
______ Pulley, “V” belt
______ Seal, oil/grease
______ Spreader, broadcast
______ Spreader, drop or thrust
______ Sprocket
______ Starting safety interlock

component
______ Tie rod end
______ Tiller drag bar
______ Tiller tine
______ Tire, tractor, front
______ Tire, tractor, rear
______ Trans-axle
______ Tube, tire
______ Valve cap, tire
______ Valve core
______ Valve stem
______ Wheel lug bolt
______ Wheel lug nut
______ Wheel, mower

PLANTS AND SEEDS

______ Clover
______ Grass seed
______ Legume seed
______ Kentucky bluegrass

MECHANIC AND GARDEN
TOOLS

______ Chuck, tire inflater
______ Clipper, grass
______ Clipper, hedge
______ Gage, spark plug gap
______ Gage, thickness or feeler
______ Gage, tire inflation
______ Hose, garden

______ Nozzle, garden hose
______ Spark tester
______ Valve spring compressor
______ Wrench, allen (hex)
______ Wrench, socket, 1/2" drive
______ Wrench, socket, 3/8" drive
______ Wrench, spark plug
______ Wrench, ratchet handle 1/2"
______ Wrench, ratchet handle 3/8"
______ Wrench, T handle, 1/4" drive
______ Wrench, T handle, 3/8" drive
______ Wrench, torque 1/2"
______ Wrench, torque 3/8"

WEEDS AND GRASSES

______ Annual bluegrass
______ Carpetweed
______ Common chickweed
______ Common purslane
______ Crabgrass
______ Dandelion
______ Goosegrass
______ Ground Ivy or Creep Charlie
______ Knot weed
______ Plantain
______ Prostrate Spurge
______ Quackgrass
______ Shepherdspurse
______ White clover
______ Yellow nutsedge

OTHER

______ Card, business
______ Fertilizer, slow release
______ Fertilizer, granular
______ Glasses, reading
______ Glasses, safety
______ Ledger, accounting
______ Limestone, ground
______ Shoe, dress
______ Shoe, steel toed safety
______ Shoe, street

F-4

Items missed _______ x 4 = Total Penalty Points _______



Contestant's Number Name
State

Event No. III — Lawn Tractor Safety

Procedure: Each participant will be scored throughout the lawn tractor operation portion of the event.
At some predetermined time, the safety judge will put an obstacle in front of the equipment
being operated by the participant. The participant is expected to stop immediately and
remove the obstacle from the course (hand it to the safety judge).

Number Penalty
Scoring: Times Points

Prestart Check (Report each to safety judge) (5 minutes maximum)
1. Failure to check fuel level (25) ______
2. Failure to check oil level (25) ______
3. Failure to check coolant level (25) ______
4. Failure to observe tire inflation (25) ______
5. Failure to observe loose or missing parts (25) ______

Obstacle Removal
1. Distance traveled before stopping (inches) ______ x 5 ______
2. Failure to set brakes/park (50) ______
3. Failure to disengage blade (50) ______

Starting Safely
1. Failure to check neutral position/parking brake ______ x 25 ______
2. Failure to disengage clutch while starting engine ______ x 50 ______

Driving Safely
1. Start forward motion smoothly ______ x 25 ______
2. Failure to ride on seat ______ x 100 ______
3. Skidding or spinning tractor wheels (Scuffing of inside

wheel on turning does not count as a skid.) Skid of the
front tractor wheel will not count until the skid equals
or is greater than the width of the tire. ______ x 50 ______

Mounting and Dismounting Safely
1. Failure to set brakes before dismounting (Transmission set

in park or locked position counts as brakes locked.) ______ x 50 ______
2. Failure to bring tractor to complete stop before dismounting. ______ x 100 ______

Other Safety
1. Using tobacco products ______ x 100 ______
2. Extra riders ______ x 100 ______
3. Other unsafe practices ______ x 100 ______

TOTAL SAFETY PENALTY POINTS ______
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Event No. IV — Lawn Tractor Operation
(Course outline on reverse side)

Contestant's Number

Name

State

F-7

Number Penalty
Scoring: Times Points

1. Each stop or slightest interruption in the continuous movement
of the machine, where not required by the course ______ x 10 ______

2. Each change of direction other than necessary ______ x 10 ______

3. Each occurrence where any part of the machine extends over
the boundaries of the course ______ x 10 ______

4. Each occurrence of hitting a marker (Moving the marker the ______ x 20 ______
greater part of one inch or more will be considered knocking
the marker over.)

5. Each occurrence of knocking a marker over ______ x 40 ______

6. Riding the clutch: Continuously 100 ______
Occasionally ______ x 10 ______

7. Each grating of gears/failure to release parking brake ______ x 10 ______

8. Each engine stall or raced ______ x 10 ______

9. Each failure to follow directions ______ x 5 ______

10. Each marker passed when operating outside of the two inches
allowed mowing around the curb ______ x 10 ______

Measurements

11. Inches (to the nearest inch) from the stop-stake over 1 inch
(measured from the most forward part of the tractor) ______ x 2 ______

12. Inches (to the nearest 1/2 inch) the tractor is off center in the shed ______ x 2 ______

Time in excess of 8 minutes, 100 points. Each minute thereafter,
100 points. 100 per minute ______

Total Operation Penalty Points ______

15'
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GUIDE FOR
NATIONAL 4-H SMALL ENGINES CONTEST

This contest is designed to give 4-H members participating in the 4-H Petroleum Power program
an opportunity to demonstrate their knowledge of small engine operation, care, maintenance, and
safety, and to compete with other 4-Hers in so doing. Safety is stressed throughout the contest.

This contest will include (time limits as shown):

1. Written examination (20 minutes)

2. Small Engines Parts Identification (15 minutes)

3. Visual Presentation (15 minutes maximum, 10 minutes preferred)
No flammable liquids are to be present or used in the presentation, and engines must not
be started.

Designated judges will preside over the event and their decisions will be final.

Visual Presentation

May include explanation and/or demonstration of proper care, maintenance, adjustment, and
functions of the various components; safety; and parts identification of small engines and related
machines. Participants must furnish their own demonstration materials. Visuals should be read-
able at 40 feet.

Penalty points = 200 - (2 x raw score) (See scoring aid.)
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Contestant's Number ____________

NATIONAL 4-H SMALL ENGINES CONTEST

EVENTS SCORE

State Written Examination ______

County Parts Identification ______

Name Practical Troubleshooting ______

Address Visual Presentation
200 - (score ______ x 2) = ______

Total Penalty Points ______
(Low score wins)

Event No. I. Written Examination

Will consist of 25 multiple choice questions pertaining to small engine operation, care, maintenance and
safety.

Rules:

1. Four penalty points will be given for each question answered incorrectly or unanswered.
2. Time limit 20 minutes.

Scoring: Questions missed ______ x 4 = Total Penalty Points ______

Event No. II. Parts Identification

Will consist of a group of 25 numbered parts which must be identified. Participant will place number by
the most correct part name on a list of various small engine parts.

Rules:

1. Each part to be identified will be numbered.
2. Time limit 15 minutes

Scoring: Parts missed ______ x 4 = Total Penalty Points ______
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Name/Number Number Missed
State

SMALL ENGINES PARTS IDENTIFICATION

The parts to be identified have numbers attached to them. Select the most correct part name from this list.
Write the corresponding number beside the name.

______ Air cleaner cup ______ Ignition System - Magneto
______ Air filter cap ______ Lead Wire - High tension
______ Air filter element - dry ______ Lead Wire - Coil
______ Air filter element - oil bath ______ Lead Wire - Primary
______ Air filter element - oil foam ______ Lock plate
______ Air filter element - wire mesh ______ Lock washer
______ Air shroud (blower housing) ______ Magneto assembly
______ Armature ______ Muffler
______ Breaker point assembly ______ Muffler lock-nut
______ Breaker point cam ______ Oil dipper
______ Breaker point cover ______ Oil drain plug
______ Breaker point plunger ______ Oil pump - gear type
______ Breather tube ______ Oil pump - piston type
______ Cambreaker ______ Oil seal
______ Camshaft ______ Oil slinger
______ Carburetor ______ Oil sump
______ Carburetor bolt ______ Oil sump bolt
______ Carburetor bowl ______ Oil sump (flange) gasket
______ Carburetor float ______ Piston - 2 stroke
______ Carburetor gasket ______ Piston - 4 stroke
______ Carburetor nozzle ______ Piston (wrist) pin
______ Choke butterfly ______ Piston pin, lock
______ Clutch assembly ______ Primary ground wire
______ Coil ______ Push rod
______ Condenser ______ Recoil pulley
______ Connecting (piston) rod ______ Recoil starter clutch
______ Crankcase breather ______ Retainer, valve/spring
______ Crankcase cover ______ Rewind spring
______ Crankshaft ______ Ring, compression
______ Diaphragm carburetor ______ Ring, oil
______ Engine cylinder - 2 cycle ______ Rod cap
______ Engine cylinder - 4 cycle ______ Spark plug
______ Engine head ______ Spring, choke link
______ Float carburetor ______ Spring, governor
______ Flywheel key ______ Starter
______ Flywheel spring washer ______ Starter pulley screen
______ Flywheel - aluminum - inside magnet ______ Starter rope
______ Flywheel - aluminum - outside magnet ______ Stop wire
______ Flywheel magnet ______ Stator
______ Fuel filter assembly ______ Throttle butterfly
______ Fuel filter sediment bowl ______ Throttle return spring
______ Fuel tank ______ Thrust washer
______ Fuel tank cap ______ Tube, fuel intake
______ Governor - flyweight ______ Valve, exhaust
______ Governor - vane (blade) ______ Valve, fuel inlet (float)
______ Head bolt ______ Valve, intake
______ Head gasket ______ Valve, needle
______ Ignition Coil ______ Valve, reed
______ Ignition System - Breakerless ______ Valve, spring
______ Ignition System - Battery electronic ______ Valve lifter (tappet)
______ Ignition System - Battery ______ Venturi
______ Ignition System - Capacitor Discharge ______ Welch plug



Contestant's Number Name
State

Event No. III — Small Engines Visual Presentation

Title of Presentation

Items under the major divisions I, II, and III should be scored. Space under “Judges' Comments” is for
additional scoring suggestions and ideas. Indicate scoring, compare scores, and decide on combined
score and comments to be made. First place will be determined by high score. Time limit:  15 minutes
maximum; 10 to 12 minutes preferred.

FACTORS FOR SCORING MAXIMUM SCORE JUDGES' COMMENTS
5 POINTS EACH

I. The 4-H Member (20 points)

A. Appearance
B. Voice
C. Poise
D. Grammar

II. Presentation (35 points)

A. Introduction
B. Appropriate Method
C. Verbal Presentation
D. Teaching Aids
E. Organization
F. Audience View
G. Summary

III. Subject Matter (45 points)

A. Selection of Subject

1. Reason for Choice
2. One Basic Theme
3. Practical

B. Information Presented

1. Accurate
2. Up-to-Date
3. Complete
4. Appropriate for Age

and Experience

C. Knowledge of Subject

1. Principles
2. Application

TOTAL
Final Rating:

G-5(Points to consider in scoring on back)
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POINTS TO CONSIDER IN SCORING VISUAL PRESENTATION

I. The 4-H Member (20 points)
A. Appearance — Neat appropriate dress, good posture. Is the 4-Her well groomed? Is the

clothing he is wearing suitable for the task he is performing?
B. Voice — Distinct, forceful, yet natural. Is the 4-Her's voice clear with distinct enunciation,

and reasonably strong? Is he enthusiastic?
C. Poise — Calm, pleasant, confident. Does the 4-Her keep his composure even when some-

thing appears to go wrong or does go wrong? Does he have self-assurance, yet a pleasant
manner?

D. Grammar — Correct, well chosen words. Does he use correct grammar and has he chosen
words that make the meaning clear?

II. Presentation (35 points)
A. Introduction — Effective, interesting. This is an explanation of the presentation not an

introduction of the 4-Her. Does it get the attention of the audience?
B. Appropriate Method — Did the 4-Her choose a demonstration when an illustrated talk

would have enabled him to do a better job?
C. Verbal Presentation — Steps, illustrative material, and explanation coordinated. Does the

4-Her talk about what he is showing and explain the procedure? If information given is to
fill time during the process, is it related to what is being shown?

D. Teaching Aids — Equipment, models, charts, and supplies effective and well arranged. Did
the 4-Her choose the teaching aid that would best tell the story? Were the charts and models
neat, concise, and appropriate?

E. Organization — Presentation well organized, steps clear and logical, not memorized. Is
evidence shown that the 4-Her has planned his presentation?

F. Audience View — Are aids large enough for audience to see? Does the 4-Her keep space in
front of him open so that audience can see what he is doing?

G. Summary — Are key points summarized?

III. Subject Matter (45 points)
A. Selection of Subject

1. Reason for Choice — Why did the 4-Her choose this particular subject?
2. One Basic Theme — Is the presentation confined to one theme or is it so broad in scope

that it cannot be covered in the allotted time?
3. Practical — Is the subject important to the project area and to the 4-Her?

B. Information Presented
1. Accurate — Is the information correct? Could you follow directions given?
2. Up-to-Date — Is it the most current information to which the 4-Her would have had

access or is obsolete information given?
3. Complete — Are all the steps in the process shown?
4. Appropriate for Age and Experience — Is the presentation appropriate to the age and

experience of the 4-Her?
C. Knowledge of Subject

1. Principles — Did the 4-Her understand principles and practices presented?
2. Application — Did he understand application of information presented?
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GUIDE FOR
NATIONAL 4-H TRACTOR OPERATOR'S CONTEST

This contest is designed to give 4-H members who are participating in the 4-H Petroleum Power
program an opportunity to demonstrate their knowledge of tractor maintenance and skill in
operation, and to compete with other 4-Hers in so doing. Safety will be stressed through the
contest.

This contest will include (time limits as shown):

1. Written examination (20 minutes)

2. Parts Identification (10 minutes)

3. Tractor Safety

4. Two-Wheel Driving Event (8 minutes)

5. Four-Wheel Driving Event (8 minutes)

The contest is designed to be a practical demonstration and an attempt has been made to simulate
actual farm operation conditions.

Designated judges will preside over the event and their decisions will be final.

Tractor Selection

New or late model tractors in the 30-60 hp range will be provided. They will be as similar as
possible.

Practice Period

A practice period will be provided at which time the dealers or other persons may give instruc-
tions in correct and safe operation of the tractor and for the contestant to acquire the “feel of the
tractor.” Practice must be limited to not more than four minutes so as not to monopolize the
tractor. The contestant will not drive through any part of the contest course.
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Contestant's Number STATE

NATIONAL 4-H TRACTOR OPERATOR'S CONTEST

EVENTS SCORE

Written Examination ______
Parts Identification ______
Safety ______
Driving:  Two-Wheel ______
Driving:  Four-Wheel ______
Total Penalty Points ______
(Low score wins)

Event No. I. Written Examination

Will consist of questions pertaining to the tractor operation, maintenance and safety.

Questions may be true-false, multiple choice, and/or completion types taken from the project literature
and related references.

Rules:

1. Twenty penalty points will be given for each question answered incorrectly.
2. Time limit 20 minutes

Scoring: Questions missed ______ x 20 = Total Penalty Points ______

Event No. II. Parts Identification

Will consist of 20 parts that must be identified.

Rules:

1. Each part to be identified will be numbered.
2. A time limit of 10 minutes is recommended.

Scoring: Parts missed ______ x 20 = Total Penalty Points ______
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Contestant's Number Name
Items Missed

Event No. II — Tractor Parts Identification

Parts to be identified have numbers attached to them. Select the most correct part name from this list.
Write the corresponding number beside the name.

______ Air Intake, Engine ______ Oil Drain Plug, Crankcase
______ Alternator ______ Oil Filler Cap, Crankcase
______ Ammeter/Indicator Light ______ Oil Filter, Crankcase
______ Axle Carrier, Rear ______ Oil Pan, Crankcase
______ Battery ______ Oil Pressure Gauge/Indicator Light,

Engine
______ Bearing, Ball ______ Oil Pump Screen
______ Bearing, Crankshaft
______ Bearing, Roller ______ Parking Brake Control
______ Brake Pedal ______ Piston
______ Camshaft ______ Piston Rings
______ Clutch Pedal ______ Piston Wrist Pin

______ Clutch Plate ______ P. T. O. Shield
______ Clutch Pressure Plate ______ Radiator
______ Connecting Rod ______ Radiator Cap
______ Crankshaft ______ Seal, Grease/Oil
______ Diesel Fuel Tank ______ Starter

______ Dipstick, Crankcase Oil Level ______ Steering Tie Rod
______ Drawbar ______ Tachometer
______ Engine Stop Control ______ Temperature Gauge/Indicator Light

Coolant
______ Exhaust Manifold ______ Thermostat
______ Fan ______ Throttle

______ Fan Belt ______ Throttle Rod
______ Flywheel, Engine ______ Tire Valve Stem
______ Fuel Tank Cap ______ Valve, Engine
______ Fuel Filter ______ Valve Cover, Engine
______ Fuel Injector Pump ______ Valve Cover, Gasket

______ Fuel Injector ______ Valve Push Rod
______ Fuel Pump ______ Valve Rocker Arm
______ Fuel Tank ______ Valve Spring
______ Governor ______ Warning Light, Rear
______ Head Gasket, Engine ______ Water Hose

______ Hydraulic Hose ______ Water Pump
______ Hydraulic Reservoir ______ Weight Carrier
______ Hydraulic Valve Control ______ Weights, Front
______ Intake Manifold ______ Weights, Wheel
______ Muffler
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Contestant's Number Name

Event No. III — Tractor Safety

TOTAL PENALTY POINTS, EVENT III

*Physically move levers, etc. so that the judges can observe checking for correct position.

Procedure:  Each contestant will be scored on safety throughout the contest.

Scoring:
Starting Safely
1. Failure to check transmission for neutral or park position x 25

2. Failure to disengage clutch while starting engine x 50

3. Failure to check P. T. O. for disengagement prior to
starting engine.* (May be scored once on the
two-wheel and once on the four-wheel event.) x 50

Driving Safely
1. Failure to engage clutch gently. x 50

2. Skidding or spinning tractor wheels (Scuffing of inside
wheel on turning does not count as skid; skid of the
front tractor wheel will not count until the skid equals
or is greater than the width of the tire.) x 50

3. Sliding or skidding implement wheels x 100

4. Turning too short and fouling implement (includes
jack left down) x 50

5. Operation of tractor at unsafe speed or engine at
excessive rpm x 100

6. Moving tractor with brake set x 10

Mounting and Dismounting Safely
1. Failure to set both brakes before dismounting (transmission

set in park or locked position counts as brakes locked) x 50

2. Failure to bring tractor to complete stop before dismounting x 100

Other Safety (Score for each offense.)
1. Smoking x 100

2. Extra riders x 100

3. Seat belt on tractor not used x 50

4. Running over post x 100

5. Other x
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Contestant's Number Name

Event No. IV — Two-Wheel Driving Event
(See course outline.)

Procedure

1. Three scorers should be available — one for timing and two for measuring and observing operation.
2. The contestants start and warm-up tractor and on signal from official drive tractor to starting line (rear

wheels on line).
3. Time starts when tractor moves forward.
4. Drive to implement shed, spot drawbar, and attach implement (a two-wheel implement with 8 x 12 foot

frame will be used).
5. Pull out and back implement down alley.
6. Draw the implement through gates 1 and 2, around the end, and back through 3 and 4.
7. Line up implement and back into shed.
8. Unhitch, return tractor to stopping line, and stop engine (time stops when engine fan stops).

Rules

1. No assistance will be allowed in spotting. The tongue will be on the ground or on jack. The operator will
make hitch without moving implement forward more than one foot. The operator will dismount to insert and
remove hitch pin.

2. Whenever dismounting tractor, both brakes must be set or the gear shift lever must be in the park position.
3. Riding clutch — Using excessive throttle and controlling ground speed with clutch. May be scored once in

each of:  shed, alley, and obstacle courses.
4. Time begins when tractor moves forward at starting line and stops when contestant reaches stopping line

and the engine fan stops.
Penalty
Points Score

Scoring

1. Number of complete changes of direction other than necessary in travel x 10

2. Markers or lines Touches x 40
Stakes knocked over or lines crossed x 50

3. Tractor Operation Stalled x 10
Grated gears x 10
Riding clutch (Note rule 3.) x 10

4. Measurement in the shed (nearest 1/2 inch)
a. Inches off center at front x 10
b. Inches off center at rear x 10
c. Inches greater than one from center-rear post (within 1 inch

is perfect) x 10

5. a. Time — minutes ______ seconds ______ total seconds x 1/5
b. Time in excess of 8 minutes, 100 points

TOTAL PENALTY POINTS, EVENT IV
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Contestant's Number Name

Event No. V — Four-Wheel Driving Event
(See course outline.)

Procedure

1. Three scorers should be available — one for timing and recording scores and two for measuring and
observing operation.

2. The contestants start and warm-up tractor and on signal from official drive tractor to starting line (rear
wheels on line).

3. Time starts when tractor moves forward.
4. Drive to implement shed, spot drawbar, and attach implement (a four-wheel wagon with 8 x 14 foot frame

will be used).
5. Pull out to the left, go through the two gates, and back wagon into the shed. The tractor and wagon tongue

(but no part of the 8' x 14' frame) may cross the 20' start-stop line without penalty.
6. Unhitch, return tractor to stopping line, and stop engine (time stops when engine fan stops).

Rules

1. No assistance will be allowed in spotting. The tongue will be on the ground. The operator will make hitch
without moving wagon forward more than one foot. The operator will dismount to insert and remove
hitch pin.

2. Whenever dismounting tractor, both brakes must be set or the gear shift lever must be in the park position.
3. Riding clutch — Using excessive throttle and controlling ground speed with clutch. May be scored once in

four-wheel event.
4. Time begins when tractor moves forward at starting line and stops when contestant reaches stopping line

and the engine fan stops.
5. If contestant cannot get wagon in shed, measure from rear of wagon to back post of shed and score

accordingly.
Penalty
Points Score

Scoring

1. Number of complete changes of direction other than necessary in travel x 10

2. Markers or lines Touches x 40
Stakes knocked over or lines crossed
(Score again each time.) x 50

3. Tractor Operation Stalled x 10
Grated gears x 10
Riding clutch (Note rule 3.) x 10

4. Measurement in the shed (nearest 1/2 inch)
a. Inches off center at front x 10
b. Inches off center at rear x 10
c. Inches greater than one from center-rear post (within 1 inch is perfect) x 10

5. a. Time — minutes ______ seconds ______ total seconds x 1/5
b. Time in excess of 8 minutes, 100 points

TOTAL PENALTY POINTS, EVENT V
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FOUR WHEEL DRIVING COURSE

Use the 20' line for start and finish. If necessary, the outer post of the two 11' gates
may be moved to adjust the “degree of difficulty.” Be sure tractor and wagon can
negotiate through gates and turns without fouling the implement.

DIRECTION FORWARD
OF TRAVEL BACKWARD
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GUIDE FOR 
NATIONAL 4-H ARC WELDING CONTEST 

 
 
These instructions are a guide for the Arc Welding contest. This contest is designed to give 4-H 
members an opportunity to demonstrate their Knowledge and skills in arc welding. Safety will be 
stressed throughout the contest. 
 
 
This contest will include (time limits as shown): 
 

1. Written Examination (20 minutes) 
 

2. Visual Presentation (15 minutes maximum, 10 minutes preferred) 
 

3. Arc welding skills event (30 minutes) 
 
Designated judges will preside over the event and their decisions will be final. 
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Contestant’s Name                                                          State  _________________________ 

 
 
 NATIONAL 4-H SHIELDED METAL ARC WELDING CONTEST 
 
 PENALTY 
 EVENTS   POINTS
 
 Written Examination _________                    
 SMAW Skills Event _________                    
 Visual Presentation _________                   
 
 Individual with the lowest penalty points will be declared the winner. 
 
 
Event No. I - Written Examination  

Will consist of 25-30 multiple choice, true-false and/or fill in the blank questions. Included 
will be question on safety, equipment, methods, power sources, weld types and weld quality. 
The questions will be based on the reference source: Arcs and Sparks, Shielded Metal Arc 
Welding (4-H 573) from The Ohio State University Extension. The reference materials can 
be obtained from these two sources for a small fee. 

 
 Rules: 1. Four penalty points will be given for each question answered incorrectly or 

unanswered. 
  2. Time limit is 20 minutes. 
 
 Scoring: Number of Questions Missed              x 4 = Penalty Points                 
 
 
Event No. II - Visual Presentation  

Presentation will be of a SMAW weldment that the participant has completed this year in a
4-H project. (Presentation of a weldment from a non-4-H project is prohibited.) The 
presentation should explain what the weldment is, describe how the welding was done, and 
how well the weldment has functioned in its intended use. Visual aids such as photos, slides, 
videos or posters should be used for the presentation. Contestants must furnish their own 
demonstration materials. Visuals should be readable at 20 feet. 

 
 Rules: 1. Two penalty points will be given for each evaluation point missed (100 - total 

evaluation points awarded). 
  2. Time limit is 15 minutes. 
 
 Scoring: Evaluation Points Missed              x 2 = Penalty Points                 
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Contestant’s Name                                                          State  _________________________ 
 
 
 NATIONAL 4-H SHIELDED METAL ARC WELDING CONTEST 
 
 
Event No. III - SMAW Skills 
 

For the SMAW skills event each welding contestant will demonstrate their SMAW ability by 
making the following welds: a 3" long bead on plate weld, a 3" long double square groove 
weld and a 3" long fillet weld.  Welding will be done using a Shielded Metal Arc Welding 
Power Source and 1/8” diameter, AWS type E-6011 electrodes. The power sources, base 
metal, electrodes and fully equipped welding stations will be provided. Each contestant will 
be given a copy of Welding Procedure for Event No. III - SMAW SKILLS for study and 
use during event III. 

 
 NOTE: Each contestant will be suitably attired for SMAW, by wearing industrial quality 

eye protection, long sleeve shirt, long pants and high top foot protection (no athletic 
foot wear). Gauntlet leather welding gloves and welding helmets with a #10 filter 
plate will be provided but any welding contest participant may bring and use their 
own welding equipment. Contestants wearing shorts, short sleeved shirt or any 
inappropriate clothing or footwear will not be permitted to weld. Industrial quality 
eye protection (clear or shaded) will be worn in the contest area where the 
Weldment is being created and especially under the welding helmet during 
welding. 

 
 Rules: 1. One penalty point will be given for each evaluation point missed (100 - total 

evaluation points awarded). 
  2. Time limit is 30 minutes. 
 
 Scoring: Evaluation Points Missed              x 1 = Penalty Points                 
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Contestant’s Name                                                          State  _________________________
 
 NATIONAL 4-H SHIELDED METAL ARC WELDING CONTEST 
 Event No. II - Visual Presentation 
Evaluation: 
Title of Presentation                                                                                                                                                  

Items under the major divisions I, II and III should be scored. Space under “ Judges’ 
Comments” is for additional scoring suggestions and ideas. Indicate scoring, compare scores 
and decide on combined score and comments to be made. First place will be determined by 
high score. Time limit is 15 minutes maximum; 10 to 12 minutes preferred. 

 

FACTORS FOR SCORING MAXIMUM 
SCORE 5 

POINTS EACH

JUDGE’S COMMENTS 

I.   The 4-H Member (20 points) 
     A.   Appearance                                       
     B.   Voice                                                
     C.   Poise                                                 
     D.   Grammar                                           
II.  Presentation (35 points) 
     A.   Introduction                                      
     B.   Appropriate Method                         
     C.   Verbal Presentation                          
     D.   Teaching Aids                                  
     E.   Organization                                     
     F.   Audience View                                 
     G.   Summary                                           
III.  Subject Matter (45 points) 
     A.   Selection of Subject 
           1.   Reason for Choice                       
           2.   One Basic Theme                        
           3.   Practical                                        
     B.   Information Presented 
           1.   Accurate                                      
           2.   Up-to-Date                                  
           3.   Complete                                     
           4.   Appropriate for Age and 
 Experience                                    
     C.   Knowledge of Subject 
            1.   Principles                                   
            2.   Application                                         

 
 
                                     
                                     
                                     
                                     
 
 
 
                                     
                                     
                                     
                                     
                                     
                                     
                                     
 
 
 
 
 
 
                                     
                                     
                                     
 
 
 
                                     
                                     
                                     
 
                               

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
             TOTAL                                 Final Rating                                 

 
(Points to consider in scoring on next page) 
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POINTS TO CONSIDER IN SCORING VISUAL PRESENTATION 

 
I. The 4-H Member (20 points) 

A. Appearance — Was the 4-H’er’s dress neat and appropriate? Did the 4-H’er have good posture? 
Was the 4-H’er well groomed? Was the clothing they were wearing suitable for their 
presentation? 

B. Voice — Did the 4-H’er speak distinctly and forcefully, yet naturally. Was the 4-H’er’s voice 
clear with distinct enunciation, and reasonably strong? Were they enthusiastic? 

C. Poise — Was the 4-H’er Calm, pleasant, confident. Did the 4-H‘er keep their composure even 
when something appears to go wrong or does go wrong? Did they have self-assurance, yet a 
pleasant manner? 

D. Grammar — Did the 4-H’er use correct, well chosen words? Did they use correct grammar and 
chose words that make the meaning clear? 

 
II. Presentation (35 points) 

A. Introduction — Was it effective and interesting? This is an explanation of the presentation not an 
introduction of the 4-H’er. Did it get the attention of the audience? 

B. Appropriate Method — Did the 4-H’er choose a demonstration when an illustrated talk would 
have enabled them to do a better job? 

C. Verbal Presentation — Were the steps, illustrative material and explanation coordinated? Did the 
4-H’er talk about what they were showing and explain their procedure? If information given was 
to fill time during the presentation, was it related to what is being shown? 

D. Teaching Aids — Were equipment, models, charts and supplies effective and well arranged? Did 
the 4-H’er choose the teaching aids that the best to tell their story? Were the charts and models 
neat, concise and appropriate? 

E. Organization — Was the presentation well organized, steps clear and logical, not just memorized. 
Was evidence shown that the 4-H’er had planned their presentation? 

F. Audience View — Were aids large enough for the audience to see? Did the 4-H’er keep space in 
front of they open so that the audience could see what they were doing? 

G. Summary — Were the key points summarized? 
 
III. Subject Matter (45 points) 

A. Selection of Subject 
1. Reason for Choice — Why did the 4-H’er choose this particular subject? Was this stated 

clearly? 
2. One Basic Theme — Was the presentation confined to one theme or was it so broad in scope 

that it could not be covered in the allotted time? 
3. Practical — Was the subject important to the project area and to the 4-H’er? 

B. Information Presented 
1. Accurate — Was the information correct? Could you follow the directions given? 
2. Up-to-Date — Was it the most current information to which the 4-H’er would have had 

access or was obsolete information given? 
3. Complete — Were all the steps in the process shown? 
4. Appropriate for Age and Experience — Was the presentation appropriate to the age and 

experience of the 4-H’er? 
C. Knowledge of Subject 

1. Principles — Did the 4-H’er understand the principles and practices presented? 
2. Application — Did they understand how to correctly apply the information presented? 
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NATIONAL 4-H SHIELDED METAL ARC WELDING CONTEST 
PROCEDURE for Event No. III - SMAW SKILLS 

 
Objectives:
 
1. To show skill(s) in the safe handling and application of SMAW equipment and supplies. 
 
2. To show skills in selecting and utilizing SMAW equipment and supplies. 
 
3. To show skills in making a weld bead in the flat position (1G), a square groove welded, 

butt joint in the flat position (1G) and fillet welded, corner joint in the vertical position - 
up direction (3F-Up). 

 
Material and Equipment:
 
1.  1/4 thick low carbon steel base metal 

0°-10°

1 1/2"

DOUBLE SQUARE GROOVE WELDWELD BEAD

2 1/21/8
STRINGER BEAD,
POSITION 1G

TRAVEL ANGLE - FILLET WORK ANGLE - FILLET

TRAVEL ANGLE - SQUARE GROOVE
& WELD BEAD

"EFFECTIVE" WORK ANGLE - SQUARE GROOVE
& WELD BEAD

POSITION 1G

0-1/8"
1/4"

10°-30°

90°

3" Typ

3" Typ0-1/8"

45°

  3 pieces 3 inches x 3 inches 
  2 pieces 2 inches x 3 inches 
 
2. Filler metal - 1/8 inch diameter E6011 

electrodes 
 
3. Safety equipment (eye, face, hand and 

body) 
 
4. SMAW power source and equipment 
  
5. Chipping hammer with wire brush 
 
6. Combination and Vise-Grip™ pliers 
 
7. Cooling and stub buckets 
 
8. Welding table 

1/2"

1/4" Typ
2" Typ

3" Typ

POSITION 3F-UP1/4
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Procedure: 
 
1. Determine that the low carbon steel base metal (1/4 inch thick) and filler metal (E-6011 

electrode, 1/8 inch diameter) are sufficient and suitable for use. 
2. Check the set up of the SMAW power source and equipment. If not operating properly, ask for 

assistance. 
3. Set the arc welding current selector of the power source to a value based upon the low carbon 

steel base metal thickness and the electrode (diameter) selected (use either 90, 105 or 120 
AMPS). Use a 3x3 piece of base metal for setting power source and practicing welding. 

4. Insert the electrode into the electrode holder at a 90E angle. 
5. Start the arc by striking the electrode like a match. Using the backhand welding technique 

maintain a travel angle of 10E - 30E with an “effective” work angle of 90E. 
6. Hold a constant arc length (1/8 inch or equal to the diameter of the electrode core wire). 
7. Use a uniform travel speed, ripples (with slag removed) will show a half moon or crescent 

shape. 
8. Bead width, including the slag cover, should be approximately 2 but less than 3 electrode 

(coating) diameters wide. 
9. When stopping the weld, raise the electrode slowly and go back over about 1/2 to 3/4 inch of the 

weld, then lift the electrode to extinguish the arc. This technique will provide filler metal to fill 
the weld crater as the weld pool solidifies. 

10.  After running a sample bead on your test plate; readjust the current selector, as necessary. If the 
electrode sticks to the base metal, increase the current setting. If the electrode spatters too much 
and the crater becomes too large, then decrease current setting. 

11. For the Weld Bead, make a single pass across one 3x3 piece of base metal. The weld bead 
should be 2 1/2 inches long. The weld bead is to be made in the flat or 1G position. Make the 
weld after you have tacked the pieces together for the groove weld. See illustration. 

12. For the Groove Welded, Butt Joint, space 2 pieces of 3x3 base metal 1/16 to 1/8 inch apart or 
equal to the electrode core wire diameter. Then without changing the space between the two 
pieces of base metal; tack weld both pieces of base metal together in the flat or 1G position. See 
illustration. 

13. Now, make one pass on each side of the butt joint using the welding technique of Para 5 above. 
Before making the pass on the second side; clean the side, removing all slag at the root. 

14. Hold the proper arc length (approximately 1/8 inch) with the arc pushed halfway into the 
groove. Travel fast enough to keep the arc at the front edge of the weld pool. 

15. Allow the completed square groove weld to cool. 
16. For the Fillet Welded, Corner- Joint, tack weld the 2 inch ends of the 2 pieces of 2x3 base 

metal to the middle of the 3x3 base metal (without the weld bead) forming a corner joint. See 
illustration. 

17. Now, make a single pass fillet weld progressing vertically uphill (3F-up). Use the backhand 
welding technique with a slight weaving motion or using a whipping motion. Maintain a travel 
angle of 0E-10E with a work angle of 45E. Start the weld a 1/2 inch above the lower piece of 
base metal. 

18. Hold a short arc length (no more than an 1/8 inch). Travel fast enough to keep the arc at the 
front edge of the weld pool and the weld pool under control. 

19. Allow the completed weldment to cool. There should be three welds on the weldment - a weld 
bead, a double square groove weld and a single fillet weld. 

20. Clean all welds with a chipping hammer and wire brush. Also, clean up all unused electrodes, 
electrode stubs and any other waste material by properly disposing of these items in the stub 
bucket. 

21. Once the weldment has been cooled and cleaned, submit the weldment to your judge for 
evaluation. 
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NATIONAL 4-H SHIELDED METAL ARC WELDING CONTEST 
Event No. III - SMAW Skills 

 
 

Evaluation:  
 
Participant                                                  Judge(s)   __________________________________                                                                              
 
 Considerations Possible Weld: Bead/Groove/Fillet
 Comments 
 Points       Points Earned 
 
1. Bead Width 1             /             /                                                 
 
2. Bead Height 1             /             /                                                 
 
3. Appearance - 1             /             /                                                 
  smooth & uniform 
 
4. Face of weld -  1             /             /                                                 
  slightly convex, free of porosity 
  and free of excessive reinforcement 
 
5. Edge of bead - 1             /             /                                                 
  no over-lapping or undercutting 
 
6. Start and Stop - full size 1             /             /             
 
7. Followed Welding Procedure 2             /             /                                                 
 
8. Safety Practice 2             /             /                                                 

  
 
 
 
 Subtotal 10             /             /                                    
 Weighting Factor X 2 X 4 X 4 
 
 TOTAL              /             / _____            
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