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Course: AG-AMI-01.421

Agricultural Mechanics I
Unit 3:
Electrical Circuits
Lesson 2:
Identifying and Maintaining Electrical Tools

Georgia Performance Standards: AG-AMI-3 (d-e)

Academic Standards: ELA9RC2, ELA12LSV1, ELA9RL5, SCSh2, ELA10W3
National Standards:

Objectives: 

1.
Identify tools commonly used in the electrical industry.

2.
Demonstrate the proper use of electrical tools.
Teaching Time:
2 hours
Grades: 9-12
Essential Question: What tools are used in the electrical industry?

Unit Understandings, Themes, and Concepts: 
Students will learn how to identify tools commonly used in the electrical industry. Students will also learn how to demonstrate the proper use of electrical tools.
Primary Learning Goals:

Students will be able to identify and explain different tools used in the electrical industry and demonstrate the proper use of the tools.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Electrical Wiring, AAVIM.  Winterville, GA.

Power Points:

Identifying & Maintenance Electrical ToolspvAG-AG-AMI-01421-3.2
Electrical_Tools_Sam_M

Materials and Equipment:

Handout 2.3.1

Web Resources:

Georgia Performance Standards:

AG-AMI-3:  Students will demonstrate the 
skills necessary for wiring basic circuits safely to industry standards.

d. 
Identify tools commonly used in the electrical industry.

e. 
Demonstrate the proper use of electrical tools.

Academic Standards:
ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

Teaching Procedure

Introduction and Mental Set
In performing wiring tasks, you must become skilled in selecting and using tools to accomplish the job. Some may be common hand and power tools which you are already familiar while others may be special tools designed specifically for special wiring needs. Tools should always be kept good working condition; cutting tools should be kept sharp; damaged tools should be repaired placed. Always make sure that power tool cords and plugs are in good condition.

The instructor will display in classroom or shop a complete set of tools used by an electrician.  Assign several of the tools for the student to study and investigate.  After an interval of time, report to class on the following:

Correct name of the tool

Intended and proper use of tool

Abusive use of the tool

Care and maintenance of the tool
UNIT: AG MECHANICS I-Agricultural Electrification

LESSON: Selecting and Using Electrical Tools  
PERFORMANCE OBJECTIVES: Upon completion of this be able to:

1. Describe and identify
a. screwdriver

b. pliers

c. wire stripper

d. wrenches

e. drilling tools

f. measuring tools

g. cutting tools

h. hammer

i. elec. soldering iron

j. fish tape

k. push drill

1. conduit bender

m. tool punch

n. volt-ohm meter

o. crimping tool

p. hole saws

SUGGESTIONS FOR TEACHING - LEARNING ACTIVITIES
1.
Identify GFCI, UL listed and double-insulated power tools, and hand tools as provided by your instructor.
2.
Ask students about importance of correctly identifying tools. 
3. 
Ask students to correctly identify certain electrical tools and 
equipment.

4.
Have students read pp.6-13 in AAVIM Electrical Wiring ninth ed. 
5.
Use actual electrical tools that are available to help students 

identify the tools and learn how they are used. 
6.
Have students make a chart for Electrical Tool ID
	Name of tool
	Use(s)
	Draw Picture and Label Parts

	
	
	


DISCUSSION:
Tools and equipment necessary to complete a wiring installation are:

1.  Screwdrivers -come in various types and sizes. Common types are: 

a.   Flat blade

b.   Phillips 

c.   Robertson.

*Regular (flat blade) screwdrivers are the most common

  type. A Phillips screwdriver is also fairly common, while a

  Robertson screwdriver would be used for special

  applications.

2. Pliers of various types probably rank first among tools most     

   frequently used by electricians .

a.  Round nose pliers Round nose pliers make a desirable rounded
    loop in wire to fit under screws.

b.  Long nose pliers - Also called needle nose pliers.

     Long nose pliers (needle nose) are useful for bending loops in 

     wire to fit under screws on switches and receptacles.

c.  Locking pliers - Used for gripping, holding and pulling electrical

     cable.  Locking pliers are used to grip and hold cable, tighten

     connectors and cable. 

d.  Diagonal Cutters have exposed tapered jaws that are

     convenient for cutting cable ends in boxes and other places

     where close fitting connections are made.

e.  Lineman's pliers - Available in several sizes. Most popular sizes

     are 7 and 8-inch models. The flat jaws will bend, grip, pull and

     twist light or heavy conductors and cables. The side cutting

     jaws will cut large cable sizes and the shoulders will crush

     cable insulation to make the cutting task easier. Lineman's

     pliers are available in several sizes. 

f. Channel locking pliers - Also known as Water pump pliers. 

    Used to tighten locknuts and cable connectors. Water pump

    (channel locking) pliers are used to tighten locknuts and cable

    connectors. All pliers should have insulated handles. Slip-on

    insulated covers are available for most sizes.

3. Wrenches  
a. Adjustable Wrench - Comes in several sizes. Common sizes  


    are 8 and 10 -inch models. Also called a Crescent wrench.

b.  Pipe Wrench - Used for gripping and turning round pipe and 

     conduit.

4. Drills 
a.  Cordless Electric Drill - Popular because of its convenience. 

     Requires no power source.

b.  AC Power Drill - Popular tool used for drilling holes in framing

     members. Requires power source.

c.  Push Drill - Manual hand drill used for drilling small holes.

d.  Carpenter's Brace and Bits are used to make holes larger.

    * Masonry bits (carbide tipped) are needed to drill into

       masonry.

    * Wood bits are used to bore holes in framing, etc. 

5.  Measuring Tools 

a.   Folding rule - Made of wood or plastic. Commonly available in

     lengths of 6, 8 and lO-feet.

b.   Retractable tape - Common measuring tool of electricians.

     Comes in various lengths from 6 to 100 - feet long.

c.  Metal tapes with a spring return can be used to do the same 

    job. 

d.  Plumb Bob - Weight with string attached. Used to find true

    perpendicular line.

e. Level - Useful for horizontal and vertical leveling jobs.

1.   Carpenters level.

2.   Torpedo level.

6.  Cutting Tools 

a.   Pocket Knife/Electricians knife (when used carefully) may also

      be used to slit the sheath and taper insulation on wire ends. 

b..   Wood Chisels - Used for cutting and gouging wood.

c.   Saws 
1.  Crosscut saw - Used for general wood sawing.

2.  Compass saw - Also called keyhole saw. Used for cutting 

     Holes in flooring, wallboard and paneling.

3.  Hacksaw - Used for small metal cutting jobs including 

     Large cables, conductors and conduit.

4.  Electric saber saw - Versatile tool for cutting wood,

     metal, fiberboard and wallboard. 
5. Hole saws are used to cut wood or metal in many

    Differing wiring applications.

6.  Knockouts are used to make holes in metal boxes and

    cabinets

d.  Cable Strippers - Used to cut and remove

     insulation from conductors without damaging wire. Some types

     have wire cutting jaws.
e. A Cable Ripper is used to cut the outer covering (sheath) on the

   cable.

f. Combination Ripper/Stripper
7.  Hammer is used for mounting boxes and driving staples.  

8.  Conduit bender is used to bend conduit to needed angles to fit the

     particular job application.

9. Tool Belt - Used for carrying hand tools. Constructed of leather or

      heavy fabric Used to carry frequently-used tools.

10. Volt-Ohm Meter - A device used to test circuits for voltage and

     continuity.

Conclusion: Tools are very important to the electrical worker. One

additional fact to keep in mind is that the cost and quality of these

tools should be considered. Many times the cheapest tool is not the

"best buy".

Enrichment Activities:

1. Have students prepare an electrical tool list and find out a price for all tools
   at a local merchant.

2. Students use "Electrical Wiring" disk from AAVIM and review section 2.
Evaluation: Students complete written exams at the conclusion of lesson.
References and Resources:

AAVIM Electrical Wiring (9th ed.). Athens, GA:

American Association for Vocational Instructional Materials.

APPENDIX:

Quiz

Tools and Equipment

Name:

Class:

Date:

1. Name three types of screwdrivers used in electrical wiring.

2. Name three types of pliers used in electrical work.

3. What is a volt-ohm meter used for?
Answer Key:

1. Regular (flat blade), Phillips, Robertson

2. Lineman's, diagonal, long nose (needle nose),

water pump (channel locking).

3. It is used to test circuits for voltage and continuity.

NAME _

STUDY SHEET AAVIM ELECTRIC WIRING CONNECTING CIRCUITS Chapter 6 –AAVIM 9th ed.
1. LIST THE STEPS FOR REMOVING CABLE SHEATH (PROTECTIVE 

   COVERING).

2. DESCRIBE TWO METHODS FOR REMOVING INSULATION FROM  

    CONDUCTORS
3. A NICK IN THE WIRE WILL WEAKEN IT AND ​​​​​______ CURRENT 

    CARRYING CAPACITY.

4. REMOVE ABOUT ______ TO ______ INCH OF INSULATION FROM

    WIRES.  

5. DEFINE SPLICING.

6. NAME TWO METHODS FOR SPLICING WIRES.

7. NAME THREE DIFFERENT TYPES OF SOLDERLESS CONNECTORS.

8. LIST 3 STEPS FOR CONNECTING WIRE NUTS

ANS.
1. LIST THE STEPS FOR REMOVING CABLE SHEATH (PROTECTIVE 

   COVERING). PAGE 97
2. NAME TWO TOOLS FOR REMOVING INSULATION FROM  

    CONDUCTORS. PAGE 97 
3. A SIMPLE NICK IN THE WIRE WILL WEAKEN THE CONDUCTOR’S 

    ABILITY TO _______ CARRY ELECTRICITY. PAGE 97
4. REMOVE ABOUT ______ TO ______ INCH OF INSULATION FROM

    THE END OF EACH CONDUCTOR  PAGE 97.  

5. DEFINE SPLICING.   Page 98
6. NAME TTHREE METHODS FOR SPLICING WIRES. PAGES 99-100
7. NAME THREE DIFFERENT TYPES OF SOLDERLESS CONNECTORS.  PAGE 98
8. LIST THE STEPS FOR CONNECTING WIRE NUTS.  PAGE 99
Splicing Conductors

The first step in preparing the cable for splicing is to remove the protective
covering without damaging the conductors. A cable ripper is designed

specifically for this function.  A knife can also be used but there is a danger of cutting too deeply into the cable and damaging the conductor insulation.

Steps illustrating how to remove the cable sheath:

*1.  Place the cutting edge of the tool at a point on the cable you wish to

    start the cut and squeeze the cable ripper until the cutting point sinks

    into the cable sheath.  Pull the cable ripper down the cable cutting

    through the sheathing.

*2.  Repeat the process if necessary.

*3.  Separate the outer sheath and the inner paper lining from the   

     conductors and remove with side cutting pliers or a blunt-pointed

     knife.

4.  Remove approximately 5/8" to 3/4" of the insulation from the end of

     Each conductor. This can be done using a wire stripper or a

               Blunt pointed knife blade . Take care not damage the wire; a

     simple nick can weaken the conductor's ability to safely carry

     electricity.

*Steps 1-3 may now be accomplished without the use of a cable ripper ,using the new combination tool that removes cable insulation in one step.

Steps for properly installing terminal connections. 

1. Make a loop at the end of the conductor. 

2. Place the loop around the post on the terminal screw.

3. Tighten the terminal screw until snug against the terminal contact     

    plate.

 4. Make an additional 1/4 turn.

Solderless Connectors

The NEC® requires that cable/conductor splices (connections) conduct electric current between two joined conductors with the same efficiency as solid, or
unjoined conductors. Connections that are not joined together properly may

permit arcing. This may cause a fire hazard or damage to equipment when the

electrical system is placed in service.

Solderless connectors, by their definition, are connectors used to make conductor connections without the use of solder. Soldering was once the

accepted method of splicing conductors but is seldom used in the modem wiring

installations. Solderless connectors are easy to use, inexpensive and make quick, solid connections. They are also available at most hardware stores and electrical suppliers and come in a variety of styles, colors and sizes. Make sure that the materials you are using for splicing conductors are approved for the conditions under which they will be used and that all materials used are UL listed.

Solderless connectors used for most residential wiring applications are available in three basic types:

1. Wire Nuts
2. Crimped Connectors
3. Split-Bolt Connectors
Splicing with a Wire Nut

1.  Remove the insulation from the end of the conductors and place the

    Ends together.  It is not necessary to twist the ends of the

    conductors together.

2.  Hold stripped wires together with ends even. (lead stranded wires
     slightly.) align any frayed strands or conductors. 

3.  Place the wire nut over the *conductors and twist clockwise until it

     becomes snug. .Do not over tighten. The completed splice should be

     secure and have no bare wire showing past the opening of the wire

    
     nut. 

*Copper to copper aluminum to aluminum  or  copper to aluminum

 (dry locations only) if approved for this combination.

Splicing with a Crimped Connector

1.  After removing the insulation, place the connector over the ends of

      The conductors . Make sure no bare wire is exposed.
2.   Using a crimping tool suitable for making the connection, squeeze the

connector until the connection feels solid and snug.  

Splicing with a Split -Bolt connector

Split-bolt connectors are usually selected for use when splicing larger conductors such as No.8 AWG through No. 4/0 AWG sizes. Usually only two conductors may be connected using a split-bolt connector.

To make a splice using a split-bolt connector, place the two, bare conductor ends in the connector. The nut is then tightened over the bolt until it

becomes snug. The connection is then wrapped with electrical tape to the same thickness as the conductor insulation .
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Summary
In performing wiring tasks, you must become skilled in selecting and using

tools to accomplish the job. Some may be common hand and power tools which you are already familiar while others may be special tools designed specifically for special wiring needs. Tools should always be kept good working condition; cutting tools should be kept sharp; damaged tools should be repaired placed. Always make sure that power tool cords and plugs are in good condition.

Evaluation
Tool identification quiz

Individual Learning Activity

Lesson:
Identifying and Maintaining Electrical Tools
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify tools commonly used in the electrical industry.

2.
Demonstrate the proper use of electrical tools.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Identifying and Maintaining Electrical Tools
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify tools commonly used in the electrical industry.

2.
Demonstrate the proper use of electrical tools.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Identifying and Maintaining Electrical Tools
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.



1.
Identify tools commonly used in the electrical industry.



2.
Demonstrate the proper use of electrical tools.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question:

What tools are used in the electrical industry?

Vocabulary
Linemans pliers



Hacksaw

Locking pliers




Portable saber saw

Cable cutters




Soldering iron

Standard screwdriver

Fish tape

Phillips screwdriver

Volt/ohm meter

Long-nose pliers



Hand saw

Wire stripper
         
Wood chisel

Adjustable wrench


Pipe wrench


Hammer 





Electricians knife

Electrical drill



Adjustable pliers

Folding rule




Hole saw 

Level





 

Star drill
Plumb bob 





Wood bit

Cable ripper




Compass saw


Retractable tape measure
Electricians tool pouch

Lesson Evaluation
1.
Match the following sketch to the appropriate tool:

_____ Linemans pliers

_____ Hack saw

_____ Locking pliers

_____ Portable saber saw

_____ Cable cutters

_____ Soldering iron

_____ Standard screwdriver
_____ fish tape

_____ Phillips screwdriver
_____ Volt/ohm meter

_____ Long-nose pliers

_____ Hand saw

_____ Wire stripper
_____ Wood chisel

_____ Adjustable wrench
_____ Carpenters hammer

_____ Pipe wrench


_____Cable Splice knife

_____ Electrical drill
_____ Adjustable pliers

_____ Folding rule


_____ Hole saw bit

_____ Level



_____ Star masonry drill

_____ Plumb bob 


_____ Wood bit

_____ Cable ripper

_____ Retractable tape measure

_____ Compass saw

_____ Electricians tool pouch

2.
Diagonal cutters are especially useful for bending loops in wire to fit under screws.

A. 
True

B.
False

3.
Carbide-tipped are required to drill into ________________.

A.
Wood

B.
Sheet rock

C.
Masonry

D.
All of the above

4.
The plumb is a line with a weight (bob) attached to find a true vertical line.

A.
True

B.
False

5.
Another name for a compass saw is    _________ saw.

A.
Circular

B.
Flat lade

C.
Keyhole

D.
Reciprocating

6.
One instrument used to test circuits for voltage and continuity is volt-ohm meter.

A.
True

B.
False

2.3.1
Answers

2.
B

3.
C

4.
A

5.
C

6.
A
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