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PREFACE

~...=In recent years, we have planned and constructed the finest of
vocational education facilities and have placed fine equipment in
these facilities. Equal attention must be directed to provide the
teacher with the basic tools for instructipn to assist in providing
quality instruction.

This basic course of study is intended to be used as a teaching
and learning guide. The information provides the essentials of the
occupation, insuring that the students who successfully complete the
course will have sufficient competencies for initial employment and
ample orientation fd;‘growth and advancement. The teacher who uses
this course may find 1t\necessary to modify and supplement the material
to meet the needs of speE{fic students and the local industrial
community. \\

This material has been prepared by a committee of tedchers under
the general direction of the stéff and the Division of Occupational
and Vocational Studies at The PenﬁSylvania State University in cooper-

\

ation with Trade and Industrial Education staff of the Bureau of Voca-
Al

tional Education of the Department of Eddcation.

Robert Jacoby Frederick G. Welch

Senior Program Specialist Associate Professor, Project Director
Trade and Industrial Education Division of Occupational and Vocational
Bureau of Vocational Education Studies :

The Pennsylvania State University
1976 ~ :




COURSE PHILOSOPHY

This course of study in Electrical Occupations is designed to meet
the needs of secondary students who seek specilized training in order to
enter the labor market. Opportunities will be provided to encourage
development of skill, knowledge and attitudes necessary for the student
to function on the job, as well as enhance his citizenship qualities.

It is planned that each student may progress at a rate most appro-
priate for his background, desires and abilities. Those students showing
leadership qualities will have the opportunity to exercise and develop
those qualities. Group projects will be designed to encourage work
cyoperation and provide leadership functions. Safety on the job and
adherence to good working standards will be a regular consideration.

Pride and dignity of work accomplishments will be of utmost importance.



GENERAL COURSE OBJECTIVES

Objectives  Suggested Activities to Achieve Objectives
To develop skill, competence, 1. Provide information sheets,
and related information assoc- operation sheets, job sheets
jated with the occupation of and individual assignment.
electrician. 2. Give informational instruction.
3. Plan laboratory experiences.
4. Schedule a series of individual jobs.
To develop a good labor 1. Assign reading in trade magazines.
management relationship. 2. Schedule discussion of labor
manageinent problems.
To develop skilled craftsmen. 1. Provide specific standards.
2. Provide clean, well-organized
classroom and practice area.
3. Provide guidelines for performance

in workman-1like manner.
4. Provide means for student to practice

same.
To develop safe working 1. Provide safety organization -and instruction.
habits. 2. Utilize safety posters and displays.

3. Demonstrate safety practices.

4. Show movies on safety.
To develop a cooperative 1. Provide student planning committee.
attitude toward others. 2. Set up group projects.

3. Encourage students to help others.

4. Assign advanced students to help others

less skilled.

To develop leadership 1. Provide student opportunity to plan
ability. their owr, work job.

2. Provide a means for sé]f—eppraisa]
of own work.
3. Encourage membership in V.I.C.A.




PLAN OF INSTRUCTIONAL PRACTICE

The effectiveness of instruction depends on the careful organization
and control of the routine details concerning the management of the pupil,
equipment, teaching methods and the physical laboratory arrangement. The
teacher must determine the best management practices and formulate a very
definite statement of the basic standards to be followed in teaching the
course to bring about the attainment of the learning goals.

Length of Course

The course of study is designed as a three-year curriculum
invelving approximately 1500 hours of class and laboratory instruction,
primarily for beginning students who are interested in securing employment
in the occupation. Where job entry is the goal, the entire course of
study would be appropriate. In adults programs, it may be found that a
single thrust is the student's goal, therefore, the course content may be
restricted tn a single major division.

Use of This Course of Study

The material has been arranged in major divisions of the trade.
In most cases, the material contained in the first division must be Tearned
before progressing to the next division. The nature of some trade areas
permit entry into random divisions after the introductory basic material is
covered. Some divisions of the occupation can be taught separately.

The content of this course material consists of job sheets (yellow)
and skill competency sheets (white). The skill competency sheets are simply
written and highly illustrated. These snheets outline the manipulative handling
of tools and materials that make up the doing part of the occupation. The
sequence of the skill competency sheets (SC) is based on the organization of
the job sheets. HNotice that job number one incorporates the basic skill
competencies and job number two includes additional skill competencies. This
cumulative reuse of the skill ccmpetencies continues throughout the entire job
sheet collection. After a number of jobs have insured that the student has
been sufficiently exposed to a skill competency, no further reference to that
skill competency is made.

The job sheets are arranged in an order that gradually exposes
the skill competencies. The purpose of the job sheet is to insure the intro-
duction of each operation or skill competency in a controlled marner. Look
at this group of jobs as a framework that can be added to, by you, to meet
Tocal needs. You may decide to design new or different jobs that will be
inserted between or replace any of the suggested jobs. In time you will be
able to custom design a course of study for your own needs. There will be
T1ittle or no need to vary the skill competency sheets.



Teaching Methods

o The following procedures are offered as the most productive in
achieving the desired results in this course.

1. Demonstrations--Operations and procedures will be demonstrated
while the students observe. The purpose is to show how things
are done correctly and safely. :

2. Class Discussion--A method of teaching in which the students
and the teacher take part, directed and controlled by the
teacher to a predetermined objective. Technical and related
information common to a class or group of students will be
presented. in this manner. Evaluation of the material presented
in this manner should be done by objective testing.

3. Laboratory Talks--Short, informal talks by the instructor during
laboratory activities to convey information pertinent to the
activity in proginis.  Not scheduled and not timed, this
activity should wiuur at any appropriate.time and for periods
of varying durciion.

4. Observation and Input--This teacher activity-should take place
at all times when students are performing psychomotor skills.
The purpose is to reinforce a previously given demonstration,
class discussion, or laboratory talk, or to update the students'
skills by further demonstration and/or further disclosures of
technical and related information.

Vehicles of Instruction

The application phase of this course will consist of work assignments
kept as close to industrial conditions as a shop situation permits. Job,
operation and information sheets will be provided, so that students of different
levels of skill and ability can understand them. The students will be encouraged
to progress as rapidly as possible, and achieve the standard set for the course.
Special attention will be given to the unique student, offering special assistance
so that slow as well as fast students may progress at their own rate of speed.

Iterrs for Development by Local Teacher

‘The following items are peculiar to the local school situation and
need to be developed by each local instructor.

Standards of attainment required of students
Pupil work evaluation and grading
Shop controls and regulations
. Pupil personnel organization
. Method of tool control
Records and forms
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COURSE OUTLINE
Instructional Title: Electrical Occupations Code: 17.1400

OCCUPATION DESCRIPTION

Organized subject matte nces which include theory, labora-
tory, and shopwork as each . mning functions, generating ar
transmitting electricity, ~ing .au maintaining electrical and r o

munications systems, and equijwiit and components. Instruction emphas..es
practi~a1 application of mathematics, the sciences, circuit diagrams and
blueprint reading, sketching and other subjects essential to preparation
for employment in the electrical occupations.

MAJOR DIVISIONS OF THE OCCUPATION
I. Introduction
II. Wiring Methods
III. Motor Generators
IV. Motor Control

V. Electrical Maintenance



Skill Competency Development Jobs

The following is a list of suggested Jobs, assigned by“theiteacher,
to provide experiences for the student to assist him in developing compe-
tencies of the Electrical trade. These are Job Titles only. The

numbers correspond with the identifying numbers of the Job Sheets that
follow.

Note: No student jobs are assigned for Unit I. However, assignment
sheets will be available to .uppler * *extbook readings.

Unit II1. Wiring Methods

J-2-1 Cut Wire

J-2-2 Strip Conductors with a Knife

J-2-3 Strip Conductors with Wire Strippers
J-2-4 Twist #14 Two Wire Taps

J-2-5 Twist #14 Three Wire Taps

J-2-6 Remove Insulation Leaving A Lead
J-2-7 Twist #14 Two Wire Taps with Lead
J-2-8 Twist #14 Three Wire Taps with Lead
J-2-9 Light a Propane Torch

J-2-10 Solder #14 Two Wire Taps

J-2-11  Solder Two f14 Wires with a Soldering Gun
J-2-12  Tape #12”C§nductors

J-2-13  Tape #14 Conductors Qith a Lead
J-2-14  Mount Wall Cases

J-2-15 Put Drill Bits in a Chuck

J-2-16 Drill 3/8" Holes in Wood Studs
J-2-17  Pull 14-2 with Ground Romex

J-2-18 Staple 12-2 with Ground Romex

J-2-19  Remove Wall Case Knock-outs (K.0.'s)
J-2-20  Strip 12-2 with Ground Romex

14
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J-2-21
J-2-22
J-2-23
J-2-24
J-2-25
J-2-26
J-2-27
J-2-28

J-2-29

J-2-30

J-2-31

J-2-32

J-2-33

J-2-34

J-2-35

J-2-36

J-2-37

J-2-38

J-2-39

J-2-40

Clamp 12-2 with Ground Romex to Wall Cases
Bend Hooks on #14 Solid Wire
Connect Solid Wire to Screws
Install a Duplex Receptacle
Install 2 Duplex Receptacles
Install 5 Duplex Receptacles
Install a Porcelain ' with Pull String

Install a Single + '~ % i1 Controlling One Light with Feed
to a Switch Box

Install a Single Pole Switch Controlling Two Lights with Feed
to a Switch Box

Install a Single Pole Switch Controlling One Light with a Feed
to the Light Box

Install a Single Pole Switch Controlling Two Lights with a Feed
to the Light Box

Install a Single Pole Switch Controlling Three Lights with a
Feed to the End Light Box

Install a Single Pole Switch with Pilot Light Controlling One
Light with a Feed to the Switch Box

Install Two Lights on the same Circuit -- Each Light Controlled
by its Own Single Pole Switch -

Install Two Lights Controlled by a Dimmer Switch with Feed to the
Light

~Install Five Receptacles on the same Circuit and Switch One

Receptacle

Install Three Receptacles and Switch the Top Half of the First
Receptacle

Install One Light Controlled by Two Three-way Switches with
Feed to the Switch

Install One Light Controlled by Two Three-way Switches with
Feed to the Light

Install One Light Controlled by Two Three-way Switches with
Feed to the Switch :

15
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J-2-41 Install Four Duplex Receptacles on the same Circuit

J-2-42 Install a Single Pole Switch Controlling Two Lights with a Feed
to the Switch Box

J-2-43  Install Five Receptacles with Two Three-way Switches Controlling
the Top Half of Two Receptacles

J-2-44 Install a 175 Watt Mercury Vapor Light

J-2-45 Install a Recessed Light Contro]led.by Two Three-way Switches
J—2—46 Install a Fan Controlled by a Single Pole Switch

J-2-47 " Iwo Fluorescent Lights Luntré]]ed by Two Three-way Switches

'J-2-40  install One Light Controlled by Two Three-way Switches and One
Four-way Switch with Feed to the Switch

J-2-49 Install One Light Controlled by Two Three-way Switches and Two
Four-way Switches with Feed to the Switch

J=2-50 Install One Light Controlled by Two Three-way Switches and One
Four-way Switch with Feed to the Light

J-2-51  Install a Delayed Switch Controlling One Light with Feed to the
Switch.

J-2-52 Ihsta]] One Light Controlled by Two Three-way Switches using B.X.
Cable with the Feed to the Light

J-2-53  Install Five Receptacles in a Sheet Rock Wall

J-2-54 Install Two Flupbrescent Lights Controlled by One Single Pole
Switch; Switch Installed in a Sheet Rock Wall

J-2-55 Install a 100 Ampere Service to the Side of a House (Fuse Box)

J-2-§6 Install a 100 Ampere Service to the Side of a House (100 Ampere
Circuit Breaker Box)

J-2-57 Install a 200 Ampere Service to the Side of the House (Fuse Box)
J-2-58 Install a 100 Ampere Trailer Service
J-2-59 Install a Surface Mount Dryer Outlet
J-2-60 Install a Recessed Dryer Outlet
J-2-61 Install a Surface Mount Range Outlet
J-2-62 Install a Recessed Range OQutlet
J-2-63 Install Two Flood Lights Controlled by a Photo Cell Switch
16
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J-2-64
J-2-65
J-2-66
J-2-67

J-2-72
J-2-73
J-2-74
J-2-75
J-2-76

Install Baseboard Heat and Hook Up Power
Install Baseboard Heat and Mount the Thermostat on the Wall
Install Electric Heat in Two Rooms on the same Circuit

Install Two Sections of Electric Heat Butted Together; with a
Thermostat Mounted on the Wall

Install a Bathroom Heater and Hook Up the Power

Install 5 Receptacles on the same Circuit using Conduit

Install 2 Thfee-way Switches Contfo]]ing One Light with %" Conduit
Install Two Flood Liahts Controlled by a Time Switch

Install a Door Bell Controlled from One Point

Install a Door Bell Controlled from Two Points

Install a Door Bell Controlled from Three Points

Install a Manual Annunciator

Install an Automatic Annunciator

Unit III. Motor Generators

J-3-1
J-3-2
J-3-3
J-3-4
J-3-5
J-3-6
J-3-7

J-3-8
J-3-9
1J-3-10
J-3-1
J-3-12
J-3-13

Connect and Operate a Separate Excited D.C. Shunt Generator
Wire and Load a Separate Excited D.C. Shunt Generator
Connect and Operate a Self Excited D.C. Shunt Generator
Wire and Load a Self £xcited D.C. Shunt Generator

Wire and Load a D.C. Series Generator

Wire and Load a D.C. Compound Generator

Wire and Operate a D.C. Shunt Motor

Wire and Load a D.C. Shunt Motor

Wire and Operate a D.C. Series Motor
Wire and Load a D.C. Series Motor

Wire and Operate a D.C. Compound Motor
Wire and Load a D.C. Compound Motor
Connect and Operate an Alternator

14
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J-3-14 Connect a Synchronous Alternator to a Power System

J-3-15  Install, Connect and Operate a Polyphase Motor

J-3-16 Install, Connect and Operate a Wound Rotor Motor

J-3-17 Install and Connect a §plit Phase Induction Motor, Capacitor Start

J-3-18 Install and Connect a Shaded Pole Induction Motor

. J-3-19 Install and Connect a Universal Motor
J-3-20 Install and Determine the Efficency of a Basic .Transformer
J-3-21 Install, Wire and Operate Two Siﬁgle Phase Transformers in Parallel

J-3-22 Install and Connect Three Single Phase Transformers to Delta-Delta
J-3-23 Install and Connect Three Single Phase Transformers to Delta-Wye
J-3-24 Install and Connect Three Singie Phase Transformers to Wye-Wye
J-3-25 Install and Connect Three Single Phase Transformers ts‘Wye-De]ta

J-3-26 Install and Connect Three Single Phase Transformers to Open Delta

Unit IV. Motor Control

J-4-1 Draw Various Equipment, Symbols and Diagrams Used in Motor
Control Circuits '

J-4-2 Draw Motor Control Circuits Using Proper Symbols

J-4-3 Wire a Single Phase, Single Station Motor Control System

J-4-4 Wire a Single Phase Hand-off-auto Motor Control System

J-4-5 Wire a Multiple Push-button Station Motor Control System, Single
Phase 4

J-4-6 Wire a Sequence (A or B) Control Motor Control System, Single
Phase :

J-4-7 Wire a Time-Delay Low-Voltage Release, Motor control System,

Single Phase

J-4-8 Wire Other Motor Control Systems, Single Phase, Using:

A. Timirg Relays D. Limit Switches

B. Pressure Switches E. Solenoid Valves

C. Float Switches - F. Temperature Switches
138
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J-4-9 Wire a Motor Controller for a Two-speed, Two-winding Motor, Three
Phase

J-4-10 Wire a Two-speed, One-winding Motor Controller, Three Phase
J-4-11 Wire a Four-speed, Two-winding Motor Controller, Three Phase
J-4-12 Wire a Forward-reverse Motor Control System for Three Phase
J-4-13 Wire an Across-Thé-Line Starting Controller for D.C.

J-4-14 Wire a Magnetic Time Limit Controller for D.C.

J-4-15 Wire a Voltage-drop Acceleration Controller for D.C.

J-4-16 Wire a Series Relay Acceleration System for D.C.

J-4 17 miﬁ;fall and Wire Other Control Circuits of D.C. Control Using:
A. Jog or Inch Control

B: Plugging Control
C. Electric Braking Control
D. Dynami-~ Braking Control
Unit V. Electrical Maintenance
J~5-1 Perform Maintenance on a Defective Fluorescent Fixture
J~5-2 Perform Periodic Maintenance on a Motor
J-5-3 Perform Periodic Maintenance on an Emergency Lighting System
J-5-4 Check and Perform Maintenance on an.Electrical Operated Overhead
Door
J-5-5 Perform Periodic Maintenance on an Elevator
J-5-6 Perform Maintenance on a Control Unit of an Electric Sign
J-5-7 Perform Maintenance on an Emergency Lighting System (Batt.)
J-5-8 Perform Maintenance on an Escalator
J~5-9 Perform Mainktenance on Various Lighting Systems

J~5-10 Perform Maintenance on an Electrical Furnace {Induction)
J-5-11 Perform Maintenance on an Electric Furnace (Dielectric)
J-5-12 Troubleshoot and Repair a Faulty Hot Water Heater

J-5-13 Develop a Complete Maintenancé Program with Individual Reports for
Each Machine and Other Electrical Devices Used within the School

19 -
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SKILL COMPETENCIES AND INFORMATION LESSONS

The left hand column 1ists the tasks of the occupation which form
the skill competencies required of the student. These competer.cies
should be demonstrated by the teacher and practiced by the student.

The information lessons outline the general technical information
and knowledge needed to perform the skill competencies. These items
represent a common information taught on a group instruction basis.
Additional information will emerge to be taught on an individual stucent
basis as pupils work on the skill competenciec,

The autibers preceding each title correspond to the identifying
numbers of the operation sheets and the information sheets. The informa-
tion lessons relate to the particular major unit of instruction but do
not necessarily relate to corresponding skill competency numbers.

Unit I. Introduction

- Skiln Competenéies/Operations Information Lessons

IL-1-1 History and Ethics of the
Trade

IL-1-2 School and Shop Procedures

IL-1-3  Identification of Hand Tools
IL-1-4 Identification of Power Tools f
IL-1-5 Shop Safety

1L-1-6 Identification of Basic Trade ;
Drawings

Do
S
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Unit I1I.

Wiring Methods

Ski11 Competencies/Operations

Information Lessons

SC-2-1
SC-2-2

SC-2-3

SC-2-4
SC-2-5
SC-2-6

SC-2-7
SC-2-8

SC-2-9
SC-2-10

SC-2-11

SC-2-12

SC-2-13

SC-2-14

SC-2-15

SC-2-16

SC-2-17
SC-2-18
SC-2-19

Cut Wire

Strip a Conductor with a
Knife

Strip Wire with Wire
Strippers

Twist a Tap (2 Wire)
Twist a Three Wire Tap

Remove Insulation Leaving
a Lead

Twist a Two Wire Tap with
a Lead

Twist a Three-wire Tap
with a Lead

Light a Soldering Torch

Solder Connections with a
Pencil Tip Propane Torch

Solder Connections with a

‘Solder Gun

Taping Conductors

“Tape a Connection with a

Lead

Mount a Side Bracket Wall
Case

Putting Drill Bit in a
Drill Motor Chuck

Driil Holes in Wood Studs for
Romex, using a Portable Drill

Install Cable
Anchor Wire by using Staples

Remove a Knockout  (K.C.)
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IL-2-1

i-2-2
IL-2-3
IL-2-4
IL-2-5
IL-2-6
IL-2-7
IL-2-8

IL-2-9
IL-2-10
IL-2-11

IL-2-12
IL-2-13
IL-2-14

IL-2-15

IL-2-16

IL-2-17

National Electric Code (NFC)
Requ "+ mants

Wall Co Aligumen .

Duplex Receptacle Connections
Receptacle Circuits

Grounding a Wall Case

Single Pole Switches

Series Circuits

Circuits used with Single Pole
Switches, Power to the Switch

Circuits used with Single Pole
Switches, Power to the Light

Application of NEC Tables and
Charts

Application of NEC Rules and
Regulations o

Parallel Circuits
Series -.Parallel Circuits

Circuits used with Single Pole

Switches, 3 Lights, 1 Switch,

Power to the Switch

Circuits used with Single Pole
Switches, 3 Lights, 1 Switch,
Power-to the Light

Circuits used with Single Pole
Switches, 4 Lights, 4 Switches,
Each Light Controlled by its own
Switch, all on the same Circuit

Circuits used with Single Pole
Switches, 1 Switch, 5 Recep-
tacles, Switch only Controlling
First Receptacle, and the other
4 Being Hot all the Time with
Power at the First Receptacle



Skill Competer-irs/0perations

SC-2-20 Strip Ko
SC-2-21 Clamp Cable to Wall Case
SC-2-22 Bend a Hook Eye on Wire

SC~2-23 Connect Devices using
Screws

SC-2-24 Install Ground Splice
Caps

SC~-2-25 . Install a Light Bar
Hanger

SC~-2-26 Install Wire Nuts

SC-2-27 Break off Connecting Links
on a Duplex Receptacle Making
a Split Circuit Outlet

S5C-2-28 Remove a Knockout

SC~2-29 Instali Connectors

SC-2-30 Cut B.X. Cable

SC-2-31 Strip B.X. Cable

SC-2-32 Install an Anti-short

SC-2-33 Cut a Hole for a Wall Case

SC-~2-34 Install Box Holders

SC-2-35 (Cut Large Cable or Wire

SC-2-36 Strip Cable

SC-2-37 Measure and Mark a Line

SC-2-38 Braid Neutral Wire

SC-2-39 Install a Weatherhead

SC-2-40 Strap Cable or Conduit to
Wood or Wood Products

- SC-2-41 Install Wood Screws
22
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[L-2-18

IL-2-19

IL-2-20

IL-2-21
IL-2-22

IL-2-23

IL-2-24

IL-2-25

IL-2-26

IL-2-27

IL-2-28
IL-2-29

IL-2-30

IL-2-31
IL-2-32
IL-2-33

Information Lessons

————

Circuits used with Single Pole
Switches; 1 Switch, 5 Recepta-
cles, Switch to Control all

5 Receptacles with Power at
the First Receptacle

Circuits used with Three-way ‘
Switches; 1 Light, 2 Three-way
Switches with Feed at the Light

Circuits used with Three-way
Switches; 1 Light, 2 Three-way -
Switches with Power at the Light:

Installing a Four-way Switch
Installing a Four-way Switch, ;
2 Three-ways, 1 Four-way, 1 Lighi
with Power to a 3-way Switch
Installing a Four-way Switch;

2 Three-way, 1 Four-way, |

Light with Power at Light

Selection of Service Entrance
Cable

installing a Service Entrance

Circuit Protection with Plug

Fuses

Contruction and use of
Cartridge Fuses

Grounding Service Entrance

Circuit Breaker Principles,
Contruction and uses

Installation of Wire into the
Lugs of a Meter Socket

Ohm's Law, Voltage Computations
Ohm's Law, Current Computations

Ohm's Law, Resistance
Computations



Skil1l Competencies/Operations Information Lessons
SC-2-42 Install Plastic Anchors IL-2-34 Voltage Measurements using a
Voltmeter
SC-2-43 How to Install Weatherproof
Connectors ' IL-2-35 Current Measurements using an
' Ammeter

SC-2-44 How to Seal Weatherproof
Connectors. IL-2-36  Resistance Measurements us1ng

an Ohmmeter
SC-2-45 How to Install Wire in

Lugs IL-2-37 Continuity Test Requirements
SC-2-46 Place Tubing in Vise IL-2-38 Checking for Continuity
SC-2-47 Cut Tubing or Pipe , , }L-2—39 Checking Single Pole Switches

for Continuity
SC-2-48 How to Place Conduit in

a Bender IL-2-40 Checking Three-way Switches for
Continuity
SC-2-49 Install Set Screw Conduit
Connectors IL-2-41 Checking Fuses with a VOM
SC-2-50 1Install Compression-type IL-2-42 Checking Circuits for Continuity .
Conduit Connectors with a VOM
SC-2-51 Hold the Conduit Bender or IL-2-43 Determining the Number of Conduc-
Hickey tors Permitted in Wall Cases,
Ceiling Boxes or Junction Boxes
SC-2-52 Bend an Offset in Conduit (NEC)

up to 1" in Diameter
IL-2-44 Computing the Number of Outlets
SC-2-53 Bend an exact 90° Stub Per Circuits (NEC)

SC-2-54 Bend a Kick IL-2-45 Connecting 240v and 120v Lines

: to a Main Circuit Breaker Panel
SC-2-55 Cut Rigid Conduit :
IL-2-46 Connecting 120v and 240v Lines

SC-2-56 Ream Rigid Conduit to a Main Fuse Box
SC-2457_ Thread Rigid Conduit IL-2-47 Connecting an Electric Clothes
Drier

SC-2-58 1Install Rigid Couplings
I1L-2-48 Installing Baseboard Electric
Heat

1L-2-49 Connecting an Electric Hot Water
Heater

IL-2-50 Electric Wiring Symbols

IL-2-51 Construction of a Simple Cell

IL-2-52 Door Chime Transformers
23

IL-2-53 Annunciator Systems
20




Unit III. Motor Generators

Skill Competencies/Operations ‘Information Lessons

SC-3-1  Alignment IL-3-1 Atomic Theory and the
Hydrogen Atom
SC-3-2  Prony Brake L
IL-3-2 Development of Static Electricity
SC-3-3  Prony Brake Operation |
IL-3-3 Attraction and Repulsion
SC-3-4  Prony Brake Usage
IL-3-4 Construction of a Mechanical
SC-3-5 Using the Tachometer Generator

SC-3-6  Connect a Starting Rheo- IL-3-5 Magnetism Fundamentals
stat to a D.C. Motor
IL-3-6 Magnetic Fields Displayed
SC-3-7 Reverse a D.C. Motor
IL~3-7 Construciton of Electromagnets
SC-3-8 Connect a Dynamic Brake

to a D.C. Motor IL-3-8 Construction of a D.C. Generétofl
SC-3-9 Insert a Field Rheostat IL-3-9 Magnetic Fields Cut by a
in a D.C. Shunt Generator Conductor

IL-3-10  Number of Poles, Speed and
Conductors

IL-3-11  Cummutating Poles

IL-3-12 Flemmings' Rule
IL-3-13  Armature Reactions

IL-3-14 Handing of Armatures
IL-3-15 D.C. Motor Construction

IL-3-16 Half-wave Rectifiers
IL-3-17 Full-wave Rectifiers

IL-3-18 Rectification Wave Shapes
IL-3-19 Watt and the Horse Power

IL-3-20 A D.C. Motor and its Usage

IL-3-21 Overcurrent Protection
Devices in Motor Circuits

IL-3-22 Undervoltage Protection
Devices in Motor Circuits

24 IL-3-23  Capacitor Theory, Description,
' Use

21




Skill Competencies/Operations Information Lessons

IL-3-24 Electrical Degrees,
Explanation and Use

IL-3-25 Number of Poles vs. R.P.M.
IL-3-26 The Lef® Hand Rule for Motors
IL-3-27 Counter E.M.F. - Lenz-lLaw
IL-3-28 Inductance

IL-3-29 Induction using a Permanent
Magnetic Field

IL-3-30 Induction through Trans-
former Action

IL-3-31 Induction Controls
IL-3-32 The Henry

IL-3-33 Phase Principles
IL-3-34 Phase Angle
IL-3-35 Impedance

IL-3-36  Coulomb's Law
IL-3-37 Power Factor
IL-3-38 Vectors

11-3-39 Terminology
IL-3-40 Definitions
IL-3-41 Iron-core Transformer
IL-3-42 Turns vs. Ratio
IL-3-43 Mutual Inductance
IL-3-44 Transformer Losses
IL-3-45 Auto Transformer

IL-3-46 Lines of Force and Flux
Linkagew

25
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Jdnit IV.

Motor Control _

Skill Competencies/Operations

Information Lessons

SC-4-4

SC-4-5

SC-4-6
SC-4-7

SC-4-8
SC-4-9

SC-4-10

SC-4-11

Develop a Material List

Develop and Interpret a
Work or Job Sheet

Select and Inspect Proper
Type of Equipment to be
used for Job

Layout and Measure Equip-
ment Positions

Fasten Equipment using
Proper Types of Fasteners

Layout Wire Runs

Select and Measure Proper
Wire Size

Shape and Bend Wire

Make Proper Electricail
Connections

Make and Tape Proper Types
of Splices

Check Complete System by

a Schematic Diagram

o~

20
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IL-4-1
IL-4-2
IL-4-3
IL-4-4
IL-4-5

IL-4-6
IL-4-7

IL-4-8
IL-4-9

IL-4-10
IL-4-11

IL-4-12
I1L-4-13
IL-4-14

Explanation of Motor
Control Symbols

National Electrical Code
Requirements

General Principles of Motc
Control Wiring

Types of Motor Contro]
Devices

Circuit Layouts and
Connections

Motor Control Protection

Circuit Control with a
Thermocouple

Circuit Control with a
Photoelectric Cell

Types of Single Phase
Control

Types of Three Phase Cont

Types of Direct Current
Control

Methods of Decelerations
Types of Motor Drives

Reading a Motor Control
Print



Unit V. Electrical Maintenance

Skill Competencies/Cperations Information Lessons
SC-5-1 Test a Circuit with a IL-5-1 Preventative Maintenance
Trouble Lite Practices
SC-5-2 Test a Circuit with a IL-5-2 Duties and Responsibilities
Voltmeter of Electrical Maintenance
Inspector

SC-5-3 Test a Circuit with an

Ohmmeter IL-5-3 Visual Inspection of Elec-

trical Equipment

SC-5-4 Use a Clamp-type Volt- .

Ammeter in a Service IL-5-4 Lubrication

Installation

IL-5-5 The Law of Inverse Square

SC-5-5 Use a Clamp-type Volt~-

Ammeter in a Motor IL-5-6 Fluorescent vs. Filament
Installation Lights
SC-5-6 Troubleshoot a Relay with IL-5-7 Use of a Megger

a Clamp-type Volt-Ammeter
IL-5-8 Bearings and 0i1 Seals
SC-5-7 Measure Insulation Quality

using an Insulation Tester - IL-5-9 Friction and Anti-Friction
Bearings
SC-5-8 Check an Armature with a .
Growler IL-5-10 Belts, Gears and Pinions
SC-5-9 Check a Stator with a ' IL-5-11 Motor Service Record
Growler

SC-5-10 Use a Tachometer on a Motor

SC-5-11 Check a Motor with a
Vibration Indicator

SC-5-12 Set-up a Wheatstone Bridge
and find the Distance to a
Fauit in a Phone Line

SC-5-13 Set-up a Recorder on an
Electrical Circuit

SC-5-14 Check for adequate IT1lumina-
tion with a Foot-Candle Meter

AN
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WRITTEN INSTRUCTIONAL AIDS

Introduction

Instruction sheets are aids used in developing the most effective
and efficient teaching-learning situation that is possible. Four types
of sheets are generally used including job sheets, operation sheets,
information sheets and assignment sheets.

The Job involves a sequential performance of operations by the learner
to "tryout" and develop the skill competencies (operations) of the occupa-
tion resulting in a product or service. It is the vehicle of instruction
or the media by which the student practices and develops a series of skill
competencies (operations). JOB SHEETS indicate to the student what to do
in performing the various jobs assigned by the instructor. The jobs that
will be used as vehicles of instruction in the course are listed in the
COURSE OUTLINE section.

OPERATIONS are the subdivisions in the breakdown of a job. Each
operation represents a process, way of doing or how to perform the par-
ticular skill competency or operation.

OPERATION SHEETS supplement the job sheets and indicate to the student
how to perform the many skill competency operations necessary to complete
the assigned jobs. The operations that will be taught in the course are
listed in the COURSE OUTLINE section under skill competencies/operations.
The operation sheets should be numbered to correspond with the Skill
Competencies listed in the course outline.

INFORMATION SHEETS supplement the job sheets and provide the student
with information necessary for completing the assigned jobs with highest
possible degree of understanding. The information.units that will be
stressed in the course are listed in the course outline under information
lessons. The information sheets included in this section should be num-
bered to correspond with the Information Lessons listed in the course
outline.-

ASSIGNMENT SHEETS supplement the job sheets and provide the student
with mental activities necessary to iearn the "knowing" that accompanies
the "doing" of a trade. The student is assigned related studies or
technical information to be "sought out" by the student on an individual
basis through the use of problems or “exercises".
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JoB: Cut Wire JOB SHEET
IDENTIFTCATION CODE

UNIT II: Wiring Methods

' JOB NUMBER: J-2-1
COURSE: Electrical Occupations

MATERIAL:  (15") #14 TW Solid Wire
(15") #12 TW Solid Wire
(15") #1¢ TW Solid Wire

TOOLS: 7" Side Cutters
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS :
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Cut each of the 15" pieces of wire into . SC-2-1
about 1/2" lengths.

METHOD OF EVALUATION:

Observation of the student doing job.
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JOB: Strip Conductors with a Knife
UNIT II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL: 105" No. 12 TW Solid Wire
TOOLS: 7" Side Cutters

Pocket Knife
12' Steel Tape Rule

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-2

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Cut 15 pieces of #12 TW wire about
7" long.

2. Strip about 1 1/4" of insulation from
each end of each conductor.

. SC-2-1

. SC-2-2

METHOD OF EVALUATION:

Observation of the student doing job, also making sure coppef

wire is not nicked.

39
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J0B: szrim Lonductors With Wire Strippers JOB SHEET
IDENTIFICATION CODE

UNIT II: =1rimg Methods

JOB NUMBER: J-2-3
COURSE: Eiectrical Occupations

MATERIAL: 105" No. 12 TW Solid Wire
TOOLS: 7" Side Cutters

Wire Strippers
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Cut 15 pieces of No. 12 TW wire . SC-2-1
about 7" 1long.

2. Strip about 1 1/4" of insulation from . SC-2-3
each end of each conductor.

METHOD OF EVALUATION:

Observatiom of ithe student doing job.

31
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JOB: Twist #14 Two Wire Taps: JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods

JOB NUMBER: J-2-4
COURSE: Electrical Occupations

MATERIAL: 105" #14 TW Solid Wire
TOOLS: 7" Side Cutters

Wire Strippers
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Cut the wire into 15 7" pieces. . SC-2-1

2. Strip about 1 1/4" of insulation from . SC-2-3
each end of each conductor.

3. Twist a two wire tap on each end of . SC-2-4
each pair of wires.

METHOD OF EVALUATION:

The instructor will check the finished work.
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J0OB: Twist #14 Three Wire Taps
UNIT II: Wiring Methods

COURSE : E]ectricai Occupations
MATERIAL: 21' #)4 TW Solid Wire
TOOLS: 7" Sidte Cutters

Wire Strippers
12' Steel Tape Rule

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-5

PR

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Cut the wire into 36 7" pieces.

2. Strip about 1 1/4" of insulation from each
end of each wire.

3. Twist a three wire tap on each end of
each group of three wires.

. SC-2-1
. SC-2-3

. SC-2-5

‘METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Remove Insulation Leaving a Lead

UNIT II: . Wiring Methods

COLRSE: Electrical Occupations
MATERIAL:  14' #12 TW Solid Wire
TOOLS: Pocket Knife

12' Steel Tape Rule

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-6

COMPETENCE - PROCEDURE/STEPS.
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Cut the wire into 14 12" pieces.

Remove about 1 1/4" of insulation
leaving a 7" lead.

. SC-2-1
. SC-2-6

‘MEZEIOD OF EVALUATION:

"The instructor will theck the finished work.
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JOB: Twist #14 Two Wire Taps With Lead JOB_SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods JOB NUMBER; J-2-7
COURSE: Electrical Occupations
MATERIAL:  38' # 14 TW Solid Wire
TOOLS: 7" Side Cutters
Wire Strippers

12' Steel Tape Rule
Pocket Knife

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Cut the wire into 25 12" pieces and 25 . SC-2-1

6" pieces.
2. Strip 1 1/4" of insulation from one end . SC-2-3

of each of the 6" pieces.

3. Strip 1 1/4" of insulation from the 12" . SC-2-6
pieces leaving & 6" lead.

4. Twist two wire mps with 6" leads. . SC-2-7

METHOD OF EVALUATION:

Te instructor will check the finished job.




JOB: Twist #14 Three Wire Taps With Lead JOB SHEET
) IDENTIFICATION CODE

UNIT II: Wiring Methods

JOB NUMBER: J-2-8
COURSE: Electrical Occupations

MATERIAL: 40" #14 TW Solid Wire

TOOLS: 7" Side Cuiters
Wire Strippers
12' Steel “Zape Rule
Pocket KkniFe

COMPETENCE - PROCEDURE/STEPS

The student will == able to: TEACHIN?{EEARNING ACTIVITIES
1. Cut the wire into 20 12" pieces and 40 . SC-2-1

6" pieces.
2. Strip 1 1/4" of insulation from ome end . SC-2-3

of each of the 6" precus.

3. Strip 1 1/4" of imsulation from each of . SC-2-%
the 12" pieces leaving a 6" lemd on =ach.

4. Twist 20 three wire tams with 6" leads. . Si-2-8

METHOD OF EVALUATIEN:

The instructor-will check the-fimished work.

(W
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JOB: Light a Propane Torch JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods
JOB NUMBER: J-2-9

COURSE: Electrical Occupations

MATERIAL:  Match

EQUIPMENT: Propane Torch

SAFETY PRECAUTIONS:

Caution: Torch head is hot! DO NOT TOUCH!

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Light and turn off the torch 10 times. . SC-2-9

METHOD OF EVALUATION:

The instructor will make sure the "off-on" valve is not damaged after use.
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JOB: Solder #14 Two Wire Taps
UNIT II: Wiring Methods
COURSE: Electrical Occupations

MATERIAL:  Solder - Rosin Core
25' 14 TW Solid Wire

EQUIPMENT: Propane Torch
TOOLS: Wire Strippers

7" Side Cutters
12' Steel Tape Rule

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-10

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Cut the wire into 40 7" pieces.

N

end of each wire.

3. Twist a two wire tap of each end of each
pair of wires.

4. Light the torch.
5. Soilder the_taps.

Strip about 1 1/4" of insulation from each

. SC-2-1
. SC-2-3

. SC-2-4

. SC-2-9
. SC-2-10

" METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Solder Two #14 Wires With a JOB SHEET

Soldering Gun IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-11
COURSE: Electrical Occupations

MATERIAL:  14' #14 TW Solid Wire
Solder Rosin Core

TOOLS: Wire Strippers
7" Side Cutters
Soldering Gun
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIY;TIES
1. Cut the wire into 24 7" pieces. . SC-2-1
2. Strip about 1 1/4" of insulation from . SC-2-3

each end of each wire.

3. Twist a two wire tap on each end of . SC-2-4
each pair of wires.

4. Solder the taps with a soldering gun. . SC-2-11

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Tape #12 Conductors JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods

JOB NUMBER: J-2-12
COURSE: Els=—trical Occupations

MATERIAL: & #12 TW Solid Wire
Fiastic Tape

EQUIPMENT: Solaier - Rosin Core

TOOLS: diite Strippers
7" Side Cutters
Sciidering Gun
12" Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Cut the wire into 24 7" pieces. . SC-2-1
2. Strip about 1 1/4" of insulation from
each =md oF each wire. . SG-2-3
3. Twisz— @ two wire tap on each end of . SC-2-4
each mair of wires.
4. Solder the taps with a soldering . SC-2-11
gun..
5. Tape the conductors. ' . SC-2-12

METHOD OF EVALUATION:

The imsEructor will check the finished work.
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JOB: Tape #14 Conductors With a Lead JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods

JOB NUMBER: J-2-13
COURSE: Electrical Occupations

MATERIAL: 48' #12 TW Solid Wire
Solder - Rosin Core
Tape

TOOLS: Wire Strippers
7" Side Cutters
Pocket Knife
Propane Torch
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Cut the wire into 24 12" pieces and 48 . SC-2-1
6" pieces.

2. Strip about 1 1/4" of insulation from . SC-2-3
one end of each 6" piece.

3. Strip about 1 1/4" of insulation from . SC-2-6
the 12" pieces leaving a 6" lead on each.

4. Twist a three wire tap with a 6" lead . SC-2-8
from each group of three wires.

5. Light the torch. . SC-2-9

6. Solder the taps with the torch. . SC-2-10

7. Tape the conductors. . SC-2-13

METHOD OF EVALUATION:

The instructor will check the finished work.
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. JOB SHEET

UNIT II: Wiring Methods JOB NUMBER: J-2-14

COURSE: Electrical Occupations

MATERIAL: 10 Deep Wall Cases with Side Mounting
20 Duplex Nails

TOOLS: Ripping Hammer
‘ 6' Wooden Rule

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Mount the wall cases on studded wall. . SC-2-14

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Put Drill Bits in a Chuck JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods
JOB NUMBER: J-2-15

COURSE: Electrical Occupations

EQUIPMENT: 1/4" Drill Motor

TOOLS: 1 Set Flat Boring Wood Bits

SAFETY PRECAUTIONS:

When installing bits, make sure the drill is unplugged.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Put each drill bit in the chuck and then . SC-2-15
remove each.

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Drill 3/8" Holes in Wood Studs
UNIT II: Wiring Methods
COURSE: Electrical Occupation
MATERIAL: 19" of 2 X 4 lumber
EQUIPMENT: 1/4" Drill Motor
TOOLS: 3/8" Flat Boring Wood Bit
25' Extension Cord
2 6" C Clamps
12' Steel Tape
SAFETY PRECAUTIONS:

Keep both hands on the drill.

J0B SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-16

COMPETENCE - PROCEDRUE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Clamp the 2 X 4 as shown on drawing.

2. Place the 3/8" wood bit in the drill M

motor.

3. Drill about 90 holes in the 2 X 4.

. SC'Z']S . r/

. SC-2-16

c-Cthr

DRAWING O-2-/%
;——-———"

Floore

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Pull 14-2 With Ground Romex
UNIT II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL:  20' 14-2 W/G Romex

TOOLS: 7" Side Cutters

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-17

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Pull in 8 runs of 14-2 W/G Romex
as shown.

. SC-2-17

Teoonrt

wWIiRE

ry ]
vy

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Staple 12-2 With Ground Romex JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods

JOB NUMBER: J-2-18
COURSE: Electrical Occupations ‘

MATERIAL: 2' 2 X 4 Lumber
48 Romex Staples
2' 12-2 W/G Romex

TOOLS: Claw Hammer
7" Side Cutters

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Place the 2 X 4 on the work table.
2. Staple the Romex on the 2 X 4 every 1/2". . 5C-2-18

METHOD OF EVALUATION:

The instructor will check the finished work.

40
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JOB: Remove Wall Case Knock Quts (K.0.'s) JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-19

UNIT II:  Wiring Methods

COURSE: Electrical Occupations
MATERIAL: 4 Wall Cases

TOOLS: 8" Screwdriver

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Remove the K.0.'s from the wall cases. . SC-2-19

METHOD OF EVALUATION:

The instructor will check the finished work.

a'7
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JOB: Strip 12-2 With Ground Romex
UNIT 1II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL: 12' 12-2 W/G Romex
TOOLS: 7" Sidecutters

Romex strippers
Pocket Knife
12" Steel Tape

JOB SHEET -
IDENTIFICATION CODE

JOB NUMBER: J-2-20

COMPETENCE - PROCERHBRE/STEPS
The student will d#e-able to:

TEACHING/LEARNING ACTIVITIES

1. Cut romex into 10 74" pieces.

Iy

Strip about 5" of tovering from each
end of each piece- '

. SC-2-1

. SC-2-20

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Clamp 12-2 With 3round Romex to JOB SHEET

Wall Cases IDENTIFTCATION CODE
UNIT II: Wiring Methods

JOB NUMBER: J-2-21
COURSE: Electrical Occupations

MATERIAL: 5 Wall Cases
10 8¢ Duplex Nails
10' T2-2 W/G Romex

TOOLS: Screwdriver
Romex Stripper
Pocket Knife.
7" Side Cutters
Claw Hammer

COMPETENCE - -PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Mount the boxas on studded walls. . SC-2-14
2. Cut the wire 9nto 5 2' pieces. . SC-2-1
3. Remove the K.0.'s from wall cases. . SC-2-19
4. Strip about 8" of covering from each . SC-2-20
piece of Romex.
5. Clamp a cable to each wall case. . SC-2-21

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Bend Hooks on #14 Solid Wire
UNIT II: Wiring Methods

COURSE:: Electrical Occupations
MATERIAL: 17' #14 Solid Wire

TOOLS: 7" Sidecutters

Wire Strippers
12' Steel Tape Rule

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-22

- COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEAEHING/LEARNING ACTIVITIES

1. Cut wire into 30 7" pieces.

2. Strip about 7/8" of insulation from
each end of each wire.

3. Bend a hook on each end of each wire.

. SB-2-1

. SC-2-3

. SC-2-22

METHOD OF EVALUATION:

The instructor will check the finished work.

5Y
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JOB: Connect Solid Wire to Screws
UNIT II: Wiring Methods
COURSE: Electrical Occupations

MATERIAL: 12 Duplex Receptacles
18' #12 TW Solid Wire

TOOLS: 7" Side Cutters
Wire Strippers
12' Steel Tape Rule
6" Screwdriver

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-23

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Cut the wire into 6" pieces.

2. Strip about 7/8" of insulation from
1 end of each piece.

3. Bend a hook on the stripped end of each
conductor.

4. Connect the conductors to the
receptacles.

. SC-2-1
. SC-2-3

. SC-2-22

. SC-2-23

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Install A Duplex Receptacle JOB SHEET
IDENTIFICATION CODE

UNIT II: Wiring Methods
JOB NUMBER: J-2-24

COURSE: Electrical Occupations
' DRAWING NO: D-2-24
MATERIAL:  3%" Deep Wall Case Duplex Outlet
(2)--Romex Staples Duplex Cover
(4) 12-2 W/G Romex 10/32 Ground Screw {2) 8 Penny Nails

EQUIPMENT: %" Drill Motor
25' Extension Cord

TOOLS: 7" Side Cutters Romex Strippers
Pocket Knife 5" Wood Bit-flat Boring 8" Screwdriver
Claw Hammer 6' Wooden Rule Wire Strippers

COMPETENCE - PROCEDURE/STEPS e
The student will be able to: TEACHINF/LEARNING ACTIVITIES

1. Mount the wall case for 3/8" sheet rock. . SC-2-14, IL-2-2
2. Drill holes in studs. . SC-2-16
3. Pull the wire in. . SC-2-17
4. Strip the Romex about 8". .>SC-2-20
5; Remove K.0. from wall case. ) . SC-2-19°
- 6. Clamp the Romex to the wall case. . SC-2-21
7.' Staple the Romex. .. SC-2-18
8. Strip the ends of the conductor about . SC-2-3
7/8".
9. Bend a hook on the conductors. . SC-2-22
10. Attach bare wire to the box and the . IL-2-3, IL-2-5
device.
11. Attach the insulated conductors to the . IL-2-23, IL-2-3
device.

METHOD OF EVALUATION:

The instructor will check the finished work.
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DRAWING NUMBER:
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JOB: Install 2 Duplex Receptacles JOB SHEET
IDENTIFICATION CODE
UNIT II: Wiring Methods
JOB NUMBER: J-2-25
COURSE: Electrical Occupations
DRAWING NO: D-2-25
MATERIAL:  Ground Splice Cap (8) 12-2 W/G Romex
(4) 8 Penny Nails (2) 10/32 Ground Screws
(2) Duplex Outlets (2) 3%" Deep Wall Cases Rosin Core
(2) Romex Staples (2) Duplex Plastic Covers Plastic Tape
EQUIPMENT: %" Drill Motor
25' Extension Cord
Propane Torch - Pencil Tip
TOOLS: 8" Screwdriver 7" Side Cutters Ground Splice Crimpers

Wire Strippers
Pocket Knife

Claw Hammer
Romex Strippers

6' Wooden Rule
%" Wood Bit - Flat Boring

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

—-l—-l—-l':"_‘e.
N — O W N oY U B oW

—
[#8]

Mount the wall cases.
Drill holes in studs.

Pull wire in.

Strip the Romex about 8".
Remove K.0. from box.
Clamp Romex to wall céses.
Staple Romex.

Make up taps leaving a 6" lead.
Light the torch.

Solder the taps.

Tape taps.

Install ground splice cap.

Strip the ends of the conductors about
7/8".

(W
(W]
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. SC-2-14, 1L-2-2
. SC-2-16

. SC-2-17

. $C-2-20

. $C-2-19

. SC-2-21

. SC-2-18

. SC-2-6, SC-2-7, 1L-2-4
. SC-2-9

. SC-2-10

. SC-2-13

. SC-2-24, IL-2-5

. SC-2-3



COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNIHNG ACTIVITIES

14. Bend a hook on the conductors. . SC-2-22
15. Attach ground wire to the box and devices. . IL-2-3, IL-2-5
16. Attach insulated conductor to devices. . SC-2-23, IL-2-3

METHOD OF EVALUATION:

The instructor will check the finished work.
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TWO DUPLEX RECEPTACLES

DRAWING NUMBER

D-2-25




JOB:

Install 5 Duplex Receptacles

UNIT I1: Wiring Methods

COURSE: Electrical Occupations

MATERIAL:  (5) Romex Staples (1
(5) Duplex Outlets (4
(5) Duplex Covers (5
(10) 8 Penny Nails (5

EQUIPMENT: %" Drill Motor

25' Extension Cord
Propane Torch - Pencil Tip

TOOLS: 8" Screwdriver 7" Side Cutters
Wire Strippers Claw Hammer
Pocket Knife Romex Strippers

JOB SHEET
IDENTTFTCATION CODE

JOB NUMBER: J-2-26

DRAWING NO: D-2-26

2) 12-2 W/G Romex

) Ground Splice Caps

) 3%" Deep Wall Cases Rosin Core

) 10/32 Ground Screws Plastic Tape

Ground Splice Crimpers
6' Wooden Rule
%" Wood Bit - Flat Boring

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Mount wall cases.
Drill holes in studs.
Pull wire in.

Strip about 8" Romex.

Remove K.0. from box.

Clamp Romex to wall cases.

Staple Romex.

Make up taps leaving a 6" lead.
Light the torch.

Solder the taps.

Tape the}taps.

Install ground splice cap.

Strip the ends of the conductors about
7/8".

Bend a hook on the conductors.

59
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. SC-2-14, IL-2-2
. SC-2-16

. SC-2-17

. §C-2-20

. SC-2-19

. SC-2-21

. SC-2-18

. SC-2-6, SC-2-7, IL-2-4
. §C-2-9

. §C-2-10

. SC-2-13

. SC-2-24

. SC-2-3

. SC-2-22



COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

'5. Attach ground wire to the box and devices. . IL-2-3

6. Attach insulated conductors to devices. . IL-2-3

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Install A Porcelain Li

Pull String

UNIT II: Wiring Methods
COURSE: Electrical Occupations
MATERIAL: 4" Round Box

(2) Staples

Light Bar Hanger
EQUIPMENT: %" Driil Motor
‘ 5" Wood Bit
TOOLS: 7" Side Cutters

Pocket Knife
Romex Strippers

ght with JOB SHEET
IDENTIFICATION CODE
JOB NUMBER: J-2-27
DRAWING NO: D-2-27

(3) 12-2 W/G Romex
4" Porcelain Pull Fixture
(2) 8 Penny Duplex Nails

25' Extension Cord
5' Step Ladder

10/32 Ground Screw
100 Watt Light Bulb

Claw Hammer
8" Screwdriver
Wire Strippers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Install 1ight bar hanger.
Drill holes.

Pull the wire in.

£ — TN ON B N ]

Strip the Romex about 8".
Remove K.0. from box.
Clamp Romex to the box.
Staple the Romex.

Attach ground wire to the box.

w0 N Y o,

Attach insulated conductors to

. SC-2-25, IL-2-2
. 5C-2-16

. SC-2-17

. SC-2-20

. SC-2-19

. SC-2-21

. 5C-2-18

. IL-2-5

devices. . SC~2-23, IL-2-6

METHOD OF EVALUATION:

The instructor will check the

finished work.
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JOB: Install A Single Pole Switch JOB SHEET
' Controlling One Light with Feed IDENTIFICATION CODE
To A Switch Box

JOB NUMBER: J-2-28
UNIT II: Wiring Methods
DRAWING NO: D-2-28

COURSE: Electrical Occupations
MATERIAL: (7) Staples Light Bar Hanger
Plastic Tape Ground Splice Cap 3%" Deep Wall Cases
4" Round Box ' Rosin Core Solder 100 Watt Light Bulb
(4) Penny Nails Switch Plate Cover (2) 10/32 Ground Screws
12-2 W/G Romex Single Pole Switch 4" Porcelain Pull Fixture
EQUIPMENT: %" Drill Motor Propane Torch - Pencil Tip
25' Extension Cord %" Wood Bit - Flat Boring
TOOLS: Claw Hammer 7" Side Cutters
Pocket Knife 8" Screwdriver Romex Strippers
6' Wooden Rule Wire Strippers Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install light bar hanger. . SC-2-25, IL-2-2
' 2. Install wall case. . SC-2-14, IL-2-8
3. Drili holes. . SC-2-16
4. Pull the wire in. . SC-2-17
5. Strip the Romex about 8". . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove K.0. from box. . SC-2-19
8. Clamp the Romex to boxes. . SC-2-21
9. Install ground splice cap. . SC-2-24, 1L-2-8
10. Twist tap (2 wire). . SC-2-4, 1L-2-8
11. Light torch. . SC-2-9
12. Solder the tap. . SC-2-10
13. Tape the tap. - . SC-2-12
14. Strip the ends of the conductors about . SC-2-3
) 7/8". ’
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COMPETENCE - PROCEDURE/STEPS - TEACHING/LEARNING ACTIVITIES

15. Bend a hook eye on wire. . SC-2-22
i6. Attach all wires. . SC~2-23, IL-2-8

METHOD OF EVALUATION:

The instructor will check the finished work.
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Install A Single Pole Switch

Controlling Two Lights with Feed

7 To A Switch Box

JOB SHEET

__ IDENTIFICATION CODE

JOB NUMBER: J-2-29
UNIT II: Wiring Methods
: DRAWING NO: ©5-2-29
‘COURSE: Electrical Occupations
MATERIAL:  (2) 4" Round Boxes (2) Light Bar Hangers ,
12/2 W/G Romex 3%" Deep Wall Case (3) 10/32 Ground Screws
Rosin Core Solder Single Pole Switch (6) 8 Penny Duplex Nails
(8) Staples Switch Plate Cover (2) Ground Splice Caps
Plastic Tape (2) 100 Watt Bulbs (2) 4" Porcelain P1.1ights .
EQUIPMENT: %" Drill Motor Extension Cord
%" Wood Bit - Flat Boring. Propane Torch
TOOLS: Claw Hammer 7" Side Cutters

Pocket Knife
6' Wooden Rule

8" Screwdriver
Romex Strippers

Wire Strippers
Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

- TEACHING/LEARNING ACTIVITIES

Install light bar hangers.

Install the wall case for the switch.

+-—Drill-holes-in the studs. -

0.
1.
12.
13.
14.

Pull the wire in.

Strip the Romex about 8".
Staple the Romex.

Remove K.0. from box.

Clamp the Romex to the box.
Install ground splice caps.
Twist taps.

Light the torch.

Solder the taps.

Tape the téps.

Strip the end of the conductors about
7/8".
790
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. SC-2-25
. SC-2-14, IL-2-14

. §C-2-17
. §C-2-20

. SC-2-18

. SC-2-19

. SC-2-21

. SC-2-24

. SC-2-4, IL-2-14
. 5C-2-9

. §C-2-10

. SC-2-12

. §C-2-3



oo - COMPETENCE—-—PROCEDURE/-STEPS ——— - —n -~ TEACHING/LEARNING -ACTIVITIES — -

B e ——

15. Bend hooks on wires. , _ . SC-2-22
16. Attach all wires to devices. . SC-2-23, IL-2-14

METHOD OF EVALUATION:

The instructor will check the finished work.
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DRAWING NUMBER

D-2-29




JOB: Install A Single Pole Switch JOB SHEET
Controlling One Light with A IDENTIFTCATION CODE
Feed To The Light Box : ‘

JOB NUMBER: J-2-30
UNIT II: Wiring Methods
' DRAWING NO: D-2-30

COURSE : Electrical Occupations
MATERIAL: 4" Round Box . 3%" Deep Wall Case '
12/2 W/G Romex Rosin Core Solder Ground Splice Cap
(7) Staples Light Bar Hanger (2) 10/32 Ground Screws
(4) 8 Penny Nails 4" Porcelain Plain 100 Watt Light Bulb
Piastic Tape Light Fixture Single Pole Switch
EQUIPMENT: 25' Extension Cord Propane Torch
%" Wood Bit - Flat Boring %" Drill Motor
TOOLS: Claw Hammer 8" Screwdriver
Pocket Knife 7" Side Cutters - Wire Strippers :
6' Wooden Rule ~ Romex Strippers Ground Splice Crimpers .

COMPETENCE - PROCEDURE/STEPS : e
The student will be able to: - TEACHING/LEARNING ACTIVITIES

1. Install the light bar hanger. . SC-2-25
2. 'Insta11 the wall case for the switch. . SC-2-14, IL-2-9
3o Dral). holes_in.the .studsS. ... oo S G 2= 3 e e S —

4. Pull the wira in. | . 5C-2-17

5. Strip the Romex about 8". . SC-2-20

6. Staple the Romex. . SC-2-18

7. Remove the K.0. from the box. . SC-2-19

8. Clamp the Romex to the boxes. | . SC-2-21

9. Install the grcund splice cap. . SC-2-24

10. Twist the taps. . SC—2—4; IL-2-9
11. Light the torch. . SC-2-9
12. Solder the #::.-~. . SC-2-10

13. Tape the taps. . SC-2-12

14. §§51p the ends of thé ¢onductors about . SC-2-3
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

15. Bend hooks on the wires. . SC-2-22

16. Attach all wires. ' . §C-2-23, IL-2-9

METHOD OF EVALUATION:

The instructor will check finished work.
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SINGLE POLE SWITCH CONTROLLING ONE LIGHT WITH FEED TO LIGHT BOX -
0 [ DRAWING NUNBER

D-2-30. .




JOB:

Install A Sinyle Pole Switch
Controlling Two Lights with A
Feed To The Light Box

UNIT II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL:  (2) 4" Round Boxes (10) Romex Staples
12-2 W/G Romex Single Pole Switch
Plastic Tape- Switzh Plate Cover
(2) 4" Porcelain Ground Splice Cap
Light Fixtures 3%" Deep Wall Case
EQUIPMENT: %"Deil1 Motor 5" Wood Bi

25' Extension Cord Propane To
‘TOOLS: = Claw Hammer 8" Screwdriver

Pocket Knife 7" Side Cutters

6' Wooden Rule Romex Stripper

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: dJ-2-31
DRAWING NO: D-2-31

(4) 8 Penny Dupiex Nails.
(2) Light Bar Hangers

(3) 10/32 Ground Screws
(2) 100 Watt Light Bulbs
Rosin Core Solder

t - Flat Boring
rch - Pencil Tip

Wire Strippers .
Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LESRNING ACTIVITIES

w-Drill_ holes.in.-the studs. oo

Install 1ight bar hangers.

Install the wall case for the switch.

Pull the wire in.

Strip the Romex about 8“;
Sfap]e the Romex.

Remove the K.0. from the box.
Clamp tins Romex to the boxes.
Install the ground spliice cap.
Twist the taps.

Light the torch.

Solder the téps.

Tape the taps.

Strip the ends of the conductors about
7/8".

78
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. SC-2-25
. SC-2-14, IL-2-15
SC22=16 e

. SC-2-4, IL-2-15



COMPETENCE -~ PROCEDURE/STEPS - TEACHING/LEARNING ACTIVITIES
15. Bend hooks on the wires. . §C-2-22
16. Attach all wires. . SC-2-23, IL-2-15

METHOD OF EVALUATION:

The instructor will check fhe finfshed work.
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SINGLE PCLE SWITCH CONTROLLING TWO LIGHTS WITH FEED TO LIGHT BOX

-DRAWING NUMBER. - =}




JOB:

Install A Single Pole Switch
Controlling Three Lights with A
Feed To The End Light Box

JOB. SHEET

IDENTIFICATION CODE

JOB NUMBER: J-2-32
UNIT II: Wiring Methods ,
DRAWING NO: J-2-32
COURSE: Electrical Occupations
MATERIAL: Plastic Tape Rosin Core Solder (2) Ground Splice Caps
(3) 4" Porcelain (13) Romex Staples (3) Light Bar Hangers
Light Fixtures Switch Plate Cover (4) 10/32 Ground Screws
(3) 4" Round Boxes Single Pole Switch (35 100 Watt Light Bulbs
17' 12-2 W/G Romex 3%" Deep Wall Case (8) 6 Penny Duplex Nails
EQUIPMENT: %"Drill Motor %" Wood Bit - Flat Boring
25' Extensio: Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer Romex Strippers

7" Side Cutters
8" Screwdriver

Pucket Knife
6' Wooden Rule

Wire Strippers
Ground Splice Crimper

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LE??NING ACTIVITIES

1. Sketch a hook up of the job on the back . IL-2-15
of the job sheet.
2. Install the light bar hangers. . 5C-2-25
3. Install the wall case for the swftch. . SC-2-14, IL-2-15
4, Piace the bit in the chuck and drill the . SC-2-16
holes in the studs.
5. Pull the wire in. . SC-2-17, IL-2-15
6. Strip the Pomex about 8". . SC-2-20
Staple the Romex. . SC-2-18
8. Remove the K.0. from the box. . SC-2-19
. 9. “CTampthe “Romex to" the boxesz ~~~ .m,M.NWT_SG‘Z_Q]ﬂUjWWEAMWWW“WWWMHWWM”m,m.
10. Install the ground splice caps. . SC-2-24
11. Twist the taps. . SC-2-4, IL-2-15
12. Light the torch. . SC-2-9
13. Solder the taps. . SC-2-10




COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES

14,
15.

1€.
17.

Tape the taps.

Strip the end of the conductors about
7/8". .

Berd a hook on the wires.

Attach all the wires.
[ 4

. SC~2-12
. SC-2-3

. SC-2-22
. SC-2-23, IL-2-15

METHOD OF EVALUATION:

The instructor will check sketch and quality of job.
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DRAWING NUMBER

o D-2-32




JOB: Install A Single Pole Switch with : JOB SHEET
Pilot Light Controlling One Light IDENTIFICATION CODE
with A Feed To The Switch Box

JOB NUMBER: J-2-33
UNIT II: Wiring Methods
' DRAWING NO: D-2-33

COURSE: Electrical Occupations
MATERIAL: (7) Staples (4) 8 Penny Nails
Plastic Tape Ground Splice Cap 31" Deep Wall Cases
4" Round Box Rosin Core Solder 100 Watt Light Bulb
12-2 W/G Romex Mi*ch Plate Cover (2) 10/32 Ground Sc1:-:'s
Light Bar Hanger .~ e Pole Switch 4" Procelain Plain _i:ht Fix
EFUIPMENT: %" Drill Motor %" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer Romex Stripper Wire Strippers
Pocket Knife 8" Screwdriver Ground Splice Crimpers

6' Wooden Kule 7" Side Cutters

COMPETENCE - PROCEDURE/STEPS

The student wiil be able to: TEACHING/EFARNING ACTIVITIES

1. Install the light box hanger. . SC-2-25

2. Install the wall case for the switch. . SC~-2-14, IL-2-8
3. Drill holes in the studs. . SC-2-16

4. Pull the wire in. 4 . SC-2-17

5. Strip the Romex about 8" | . SC-2-20

6. Staple the Romex. : . SC-2-18

7. Remove K.C. from box. , - SC-2-19

8. Clamp the Romex to the boxes. . SC-2-21

9. Install the ground splice cap. . SC-2-24

“mfb:“‘fW%gfwfépé:”w e m““mwv,.“Nwmw:mgé:é:zjwilié:éfw“mmﬂmwmwmmww~ﬂ“M~

1. Light the torch. . SC-2-9
12. Solder the taps. . SC-2-10
13. Tape the taps. . SC-2-12

14. ;Egzp the end of the conducters about . SC-2-3




COMPETENCE -~ PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

15. Bend hooks on the wires. . SC-2-22
16. Attach all wires. . SC-2-23, IL-2-8

-METHOD OF EVALUATION:

The instructor will check the finishec work.
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’ JOB: Install Two Lights on The Same JOB SHEET
Circuit--Each Light Controlled by IDENTIFICATION CODE
Its Own Single Pole Switch

JOB NUMBER: J-2-34
UNIT II: Wiring Methods
DRAWING NO: D-2-34

COURSE: Electrical Occupations
MATERIAL:  (4) 10/32 Ground Strews (2) Ground Sp'ice Caps
(2) 3%" Deep Wall-Cases Plastic Tape Rosin Core Solder
(2) Switch Plate Covers 12-2 W/G Romex (2) Light Bar Hangers
(2) Single Pole Switches (2) 4" Round Box (2) Porcelain Plain
(4) 100 Watt Light Bulbs (8) Romex Staples Fixtures
EQUIPMENT: %" Drill Motor
25' Extension Cord L" Wood Bit ~ Flat Boring
6' Step Ladder Propane Torch ~ Pencil Tip
TOOLS: Claw Hammer Romex Stripper
Pocket Knife 8" Screwdriver Wire Strippers
6' Wooden Rule 7" Side Cutters Ground Splice Crimpers

st et

TEACHING/LEARNING ACTIVITIES

The student will be able to:

b 1. Install the 1ight bar hangers. . SC-2-25
2. Install the .11l case for the switch. . SC-2-14, 1L-2-16
3. Drill holes in the studs. . Sc-2-16
4. Pull the wire in. . SC-2-17, IL-2-16
5. Strip the Romex about 8". . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove the K.0. from the box. | . SC-2-19
8. Clamp the Romex to the boxes. . SC-2-21
9. Install the ground splice.caps. . e e SCA2-24 L
10. Twist the taps. . SC-2-4, 1L-2-16
11. Light the torch. . SC-2-9
12. SAiaer the taps. . SC-2. 10
13. Tape the taps. . SC-2-12

) 59
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COMPETENCE - PROCEDURE/STEPS " TEACHING/LEARNING ACTIVITIES ‘

14. Strip the end of the conductors about . SC-2-3
7/8".

15. Berd hooks on the wires, . SC~-2-22

16. Attach all wires. . SC-2-3

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Install Two Lights Controlled by JOB SHEET
’ A Dimmer Switch With Feed To The IDENTIFICATION CODE
Light

JOB NUMBER: J-2-35
UNIT 11I: Wiring Methods
DRAWIMG NO: D-2-35

COURSE: Electrical Occupations

MATERIAL: Plastic Tape v 20" 12-2 W/G Romex
Dimmer Switch (2) Light Bar Hangers (2) Porcelain
Rosin Core Solder (2) Ground Splice Caps Plain Fixtures

(8) Romex Staples (3) 10/32 Ground Screws Switch Plate Cover
(2) 4" Round Boxes (2) 100 Watt Light Bulbs 3%" Deep Wall Cases

EQUIPMENT: %" Drill Motor 5" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil tip
TOOLS: Claw Hammer 7" Side Cutters Romex Stripper
Pocket Knife 8" Screwdriver Wire Strippers
6' Wooden Rule 6' Step Ladder Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Sketch a hook up of the job on the back . IL-2-9
' of the iob sheet:

2. lustall the 1ight bar hangers. . SC-2-25

3. Install the wall case for the switch. . SC-2-14, 1L-2-9
4. Place the bit in the chuck and drill the . SC-2-16

hoi.s in the studs.

5. " Pull the wire in. . SC-2-17

6. Strip the Romex about 8". :.SC;2-20

7. Staple the Romex. . SC-2-18

8. Remove the K.0. from the box. . SC-2-19

... 9....Clamp..the Romex. .to the.boxes.. . ..~ _ .. SC=2-21_ . ... . . _._ e

10. Install the ground splice caps. . SC-2-24

11. Twist the taps. . SC-2-4, IL-2-16
12. Light the torch. . SC-2-9
13. Soldar +ra taps. : . SC-2-10

17




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

14,
15.

16.

17.

Tape the taps. ‘ . SC-2-12

Strip the end of the conductors about . SC-2-3

7/8".

Bend hooks on the wires. . SC-2-22

Attach ail wires, . SC-2-23, IL-2-16

METHOD OF EVALUATICN:

The instructor will check the sketch and quality of the finished job.

o
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Install Five Receptacles on The

JOB: JOB SHEET
Same Circuit and Switch One IDENTIFICATION CODE
Receptacle
. JOB NUMBER: J-2-36
UNIT II: Wiring Methods
DRAWING NO: D-2-36
COURSE: Electrical Occupations
MATERIAL: Plastic Tape (5) Duplex Receptacle Covers
(16) Romex Staples {5; Ground Splice Caps
6' 12-3 W/G Romex 5) Duplex Receptacles
48' 12-2-W/G Romex (6) 3%" Deep Wall Cases
" Rosin Core Solder (6) 10/32 Ground Screws
Single Pole Switch (12) 8 Penny Duplex Nails
Switch Plate Cover Wire Nut for Two #12 Wires
EQUIPMENT: %" Drill Motor 3" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer 8" Screwdriver

Pocket Knife

Romex Stripper Wire Strippers

6' Wooden Rule 7" Side Cutters Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Sketch a hook up of the job.on the back . IL-2-17
of the job sheet.
2. Install the wall cases. . SC-2-14
3. Place the bit in the chuck and drill the . SC-2-16
holes in the studs.
4. Pull the wire in. . SC-2-17
5. Strip the Romex about 8". . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove the K.0.'s from the boxes. . SC-2-19
Clamp the Romex to the boxes. . SC-2-21
9. Install the ground splice caps. . SC-2-24
10. Strip the wires. . SC-2-3
11. Twist the taps. . SC-2-7, IL-2-17
12. Light the torch. . SC-2-9

@O
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COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES ‘

13.
14.

15.

16.
17.

Solder the taps.
Tape the taps.

Strip the ends of the conductors about
7/8".

Bend hooks on the wires.

Attach all wires.

. SC-2-10
. SC-2-12
. SC-2-3

. SC-2-22
. SC-2-23, IL-2-17

METHOD OF EVALUATION:

The instructor will check the sketch and quality of the finished job.

N
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JOB: Instail Three Receptacles and JOB SHEET
Switch The Top Half of The First IDENTIFICATION CODE

Receptacle
JOB NUMBER: J-2-37
UNIT II: Wiring Methods
DRAWING NO: D-2-37
COURSE: Electrical Occupations

MATERIAL: Plastic Tape (3) Ground Splice Caps

(10) Staplies {3) Duplex Receptacles

Rosin Core. Solder (4) 3%" Deep Wall Cases

Single Pole Switch (4) 10/32 Ground Screws

Switch Plate Cover (8) 8 Penny Duplex Nails

16' 12-3 W/G Romex ?i;e Nut for Two #12 Wires
3

28' 12-2 W/G Romex Duplex Receptacle Covers

EQUIPMENT: %" Drill Motor %" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: - Claw Hammer 7" Side Cutters
Pocket Knife 8" Screwdriver
6' Wooden Rule Wire Strippers
Romex Stripper Ground Splice Crimpers

"COMPETENCE ~ PROCEDURE/STEPS
The student will be able to:

1. Sketch a hook up of the job on the back . IL-2-4, IL-2-17A
of the job sheet. '

2. Install the wall cases. . SC-2-14

3. Place the bit in the chuck and drill the . SC-2-16
holes in the studs.

4. Pull the wire in. _ . SC-2-17

5. Strip the Romex about 8". . SC-2-20

6. Staple the Romex . SC-2-18

7. Remove the K.0.'s from the boxes. . SC-2-19

8. Clamp the Romex to the boxes. . SC-2-21

9. Install the ground splice caps. . SC-2-24

10. Strip the wires. . SC-2-3

11. Twist the taps. . $€-2-7, IL-2-17A

157

125




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

2. Light the torch. . SC-2-9
/3. Solder the taps. . SC-2-12

|4, Tape the taps.

7/8". -
16. Bend hooks on the wires. ' . SC-2-22
17. Attach all wires. . SC-2-23, IL-2-17A

METHOD OF EVALUATION:

The instructor will check the sketch and quality of the finished job.

iv1l
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JOB: Install One Light Controlled by JOB SHEET
Two Three-way Switches with Feed IDENTIFICATION CODE
To The Switch

JOB NUMBER: J-2-38
UNIT 11: Wiring Methods

DRAWING NO: D-2-38

COURSE: Electrical Occupations
MATERIAL: Plastic Tape (2) 3-Way Switches
(5) Romex Staples Rosin Core Solder
Light Bar Hanger §2§ Ground Splice Caps
4" Round Box 3) 10/32 Ground Screws
14' 12-3 W/G Romex (2) 3%" Deep Wall Cases
2' 12-2 W/G Romex 100 Watt Light Bulb
(6) 8 Penny Nails Porcelain Light Fixture
(2) Switch Covers (2) Wire Nuts for Two #12 Wires
EQUIPMENT: %" Drill Motor 3" Wood Bit - Flat Boring
25' Extens?»n Cord Propane Torch - Pencil Tip
TOOLS: Claw Hamgie Romex Stripper
Pocket Knife 8" Screwdriver Wire Strippers
6' Wooden Rule 7" Side Cutters Ground Splice Crimper
COMPETENCE - PROCEDURE/STEPS 7 ~
The student will be able to: B TEAFﬁ}NG/LFARNING ACTIVITIES
1. Sketch a hook up of the job on the back . IL-2-19
of the job sheet,
2. Install the wall cases and light bar . SC-2-14, SC-2-25
hanger.
3. Place the bit in the chuck and drill the . SC-2-16
holes in the studs.
4. Pull the wire in. . SC-2-17
5. Strip the Romex about 8". . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove the K.0.'s from the boxes. . SC-2-19
8. (Clamp the Romex to the boxes. . SC-2-21
9. 1Install the ground splice caps. . SC-2-24
10. Strip the wires. . SC-2-3
11. Twist the taps. . SC-2-7, IL-2-19
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

12.
13.
14.
15.

16.
17.

Light the torch. . SC-2-9
Solder the taps. . SC-2-10
Tape the taps. . SC-2-12
Strip the ends of the conductors about . SC-2-3
7/8".

Bend hooks on the wires. . SC-2-22

Attach all wires. . SC-2-23, IL-2-19

METHOD OF EVALUATION:

The instructor will check the sketch and quality of the finished job.
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) JOB: Install One Light Controlled by JOB SHEET
Two Three-way Switches with Feed IDENTIFICATION CODE
To The Light

, JOB NUMBER: J-2-39
UNIT II: Wiring Methods
DRAWING NO: D-2-39

COURSE: Electrical U:«upations
MATERIAL: Plastic Tape 100 Watt Light Bulb

4" Round Box Rosin Core Solder

12-3 W/G Rome (3) 10/32 Ground Screws

12-2 W/G Romex (2) 3%" Deep Wall Cases

(5) Romex Staples (2) Ground Splice Caps

(2) Switch covers Porcelain Light Fixture

(6) 8 Penny Nails (2) Wire Nuts for 2 #12 Wires
TOOLS: Claw Hammer Romex Stripper

Pocket Knife . 8" Screwdriver Wire Strippers

6' Wooden Rule 7" Side Cutters Ground Splice Crimpers

COMPETENCE ~ PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install the wall cases. . SC-2-14, IL-2-20
) 2. Install the light bar hangers. . $C-2-25
3. Drill holes in the studs. ' . SC-2-16
4. Pull the wire in. . SC-2-17
Strip the Romex about 8", . SC-2-20
6. Staple the Romex. ‘ . SC-2-18
7. Remove the K.0.'s from the boxes. . SC-2-19
8. ~lamp the Romex to the boxes. . SC-2-21
9. Install the ground splice caps. . SC-2-24
10. Strip the wires. . SC-2-6
11. Twist the taps. . SC-2-4, IL-2-20
12, Light the torch. . SC-2-9
13. Solder the taps. . SC-2-10
14. Tape the taps. . SC-2-12
' .
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COMPETENCE - PROCEDURES/STEPS | TEACHING/LEARNING ACTIVITIES

15. Strip the ends of the conductors about . SC-2-3
7/8".
16. Bend hooks on the wires. . SC-2-22
17. Attach all wires. . SC-2-23, IL-2-20

METHOD OF EVALUATION:

The instructor will check the finished work.
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JOB: Install One Light Controlled by JOB SHEET
Two Three-way Switches with Feed IDENTIFICATION CODE
to the Switch

JOB NUMBER: J-2-40
UNIT I1I: Wiring Methods
DRAWING NO: D-2-40

COURSE: Electrical Occupations
MATERIAL: 5) Romex Staples Plastic Tape
2) Switch Covers 4" Round Box
(6) 8 Penny Nails Rosin Core Solder
14' 12-3 W/G Romex 100 Watt Light Bulb
10' 12-2 W/G Romex (2) Ground Splice Caps
(3) 10/32 Ground Screws Porcelain Light Fixture
(2) 3%" Deep Wall Cases (2) Wire Nuts for Two #12 Wires
EQUIPMENT: %" Dril’ Moter %" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer Romex Stripper |
Pocket Knife Wire Strippers 7" Side Cutters ,
8" Screwdriver 6' Wooden Rule Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Sketch a hook up of the job on the back . IL-2-20
of the job sheet.
2. Install the wall cases and light bar . SC-2-14, SC-2-25
hangers.,
3. Place the bit in the chuck and drill the . SC-2-16
holes in the studs.
4. Pull the wire in. . SC-2-17
5. Strip the Romex about 8". | . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove the K.0.'s from the boxes. . SC-2-19
8. Clamp the Romex to the boxes. . SC-2-21
9. Install the ground splice caps. . SC~-2-24
10. Strip the wires. ' . SC~2-6
11. Twist the taps. . SC-2-4, IL-2-20
12. Light the torch. . SC-2-9
13. Solder the taps. 112 . SC-2-10
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COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES

14.
15.

16.
17.

Tape the taps.

S}rip the ends of the conductors about
7/8".

Bend hooks on the wires.

Attach all wires.

. SC-2-12
. SC-2-3

-~

750-2-22

. SC-2-23, I1L-2-20

METHOD OF EVALUATION:

The instructor will check the finished job for accuracy and neatness.
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JOB: Install Four Duplex Receptacles JOB SHEET

on the Same Circuit IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-41
COURSE : Electrical Occupations | ' DRAWING NO: D-2-41
MATERIAL:  Plastic Tape 12-. ../6 Romex
Rosin Core Salder (84) Rowrr Stapies
(4) Duplex Coveis (4) Duplex Qutlets
(3) Ground Splice Caps (4) 10/32 Ground Screws
(4) 3%" Deep Wall Cases (8) 8 Penny Duplex Nails
EQUIPMENT: %" Drill Motor 25' Extension Cord
Propane Torch %" Wood Bit - Flat Boring
TOOLS: Claw Hammer 8" Screwdriver
Pocket Knife Romex Stripper 6' Wooden Rule
7" Side Cutters . - Wire Strippers Ground Splice Crimper
COMPETENCE = PROCEDURE/STEPS
The student will be able to: ‘ 'TEACHING/LEARNING.ACTIVITIES
1. Mount the wall cases. . SC-2-14, 1L-2-2, IL-2-4
2. Drill holes in studs. . SC-2-16
3. Pull the wire in. . SC-2-17
4. Strip about 8" of Romex. . SC-2-20
5. Remove K.0. from box. . SC-2-19
6. Clamp Romex to wall cases. . SC-2-21
7. Staple Romex. | . SC-2-18
8. Make up taps leaving a 6" lead. . SC-2-7, IL-2-4
9. Light the torch. . SC-2-9
10. Solder the taps. . SC-2-10
11. Tape the taps. » . SC-2-12
12, " Install ground splice caps. . SC-2-24
13. Strip the ends of the conductors about . SC-2-3
7/8".
14. Bend hooks on the conductors. | . SC-2-22
116
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COMPETENCE - PROCENHRE/STEPS TEACHING/LEARNING ACTIVITIES

15. Attach ground ; caxe and devices. . [L-2-5

16. Attach insulated conductor to devices. . SC-2-23, IL-2-4

METHOD OF EVALUATION:

,The instructor will inspect the finished job.
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JOB:

Install A Single Pole
Controlling Two Lights
to the Switch Box

UNIT II: Wiring Methods

COURSE: Electrical Occupations

MATERIAL: (8) Staples

Plastic Tape

12-2 W/G Romex

Rosin Core Solder

(2) 4" Round Boxes

(2) 100 Watt Biilbs

(2) Ground Splice Caps

EQUIPMENT: Propane Toruch

%" Drill Motor

TOOLS: Claw Hémmer

Pocket Knife
7" Side Cutters

Switch JOB SHEET
with a Feed IDENTTFICATION CODE

JOB NUMBER: dJ-2-42
DRAWING NO: D-2-42

(2) Light Bar Hangers

33" Deep Wall Case

Single Pole Switch

Switch Plate Cover

(3) 10/32 Ground Screws

(6) 8 Penny Duplex Nails

~(2) 4" Porcelain Plain Lights

25' Extension Cord
5" Wood Bit - Flat Boring

8" Screwdriver
Romex Stripper 6' Wooden Rule
Wire Strippers Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

HwWw N

(3]

Install light bar hangers.
Install the wall case for the
Drill holes in the studs.
Pull the wire in.

Strip the Romex about 8".
Staple the Romex.

Remove K.0. from box.

Clamp the Romex to the box.
Install ground splice caps.
Twist taps.

Light the torch.

Solder the taps.

Tape the taps.

. SC-2-25, IL-2-2
switch. . SC-2-14, IL-2-14

. SC-2-16

. SC-2-17

. SC-2-20

. SC-2-18

. SC-2-19

. SC-2-21

. SC-2-24

. SC-2-7, 1L-2-14

. SC-2-9
. SC-2-10
. SC-2-12
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COMPETENCE - PPROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

14. Strip the end of the conductors about . SC-2-3
7/8".
15. Bend hooks on wires. . SC-2-22
16. Attach all wires to devices. . SC-2-23, IL-2-14

METHOD OF EVALUATION:

The instructor will check the quality of the finished job.
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JOB: Install Five Receptacles with Two JOB SHEET
Three-way Switches Controlling IDENTIFICATION CODE
the Top Half of Two Receptacles

JOB NUMBER: J-2-43
UNIT II: Wiring Methods
DRAWING NO: D-2-43

COURSE: Electrical Qccupations
MATERIAL: 28' 12-3 W/G Romex Plastic Tape
40' 12-2 W/G Romex Rosin Core Solder
(15) Romex Staples £7g Ground Splice Caps
(7) 10/32 Ground Screws 5) Receptacles
(7) 3%" Deep Wall Cases (5) Receptacle Covers
(2) Switch Covers (2§ 3-way Switches
(21) 8 Penny Nails (2) Wire Nuts for Two #12 Wires
EQUIPMENT: %" Drill Motor 1" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer 8" Screwdriver 6' Wooden Rule
Pocket Knife Wire Strippers 6' Wooden Rule
7" Side Cutters Romex Stripper Ground Splice Crimpers
COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACH}?G/LEARNING ACTIVITIES
1. Sketck a hook up of the job on the back . IL-2-4
of the job sheet.
2. Install the wall cases. . SC-2-14
3. Place the bit in the chuck and drill holes . SC-2-16
in the studs.
4. Pull the wire in. . SC-2-17
5. Strip the Romex about 8". . SC-2-20
6. Staple the Romex. . SC-2-18
7. Remove the K.0. from the box. . SC-2-19
8. Clamp the Romex to the boxes. . SC-2-21
9. Twist the taps. . SC-2-7, IL-2-4
10. Light the torch. . SC-2-9
TTSoTder the taps: T """~ ~S6-2-10
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COMPETENCE - PROCEDURES/STEPS

TEACHING/LEARNING ACTIVITIES

12.
13.

14.
15.

a—

Tape the taps.

Strip the end of the conductors about
7/8".

Bend hooks on the wires.

Attach all wires.

. §C-2-12
. SC-2-3

. SC-2-22
. 5C-2-23, IL-2-4

METHOD OF EVALUATION:

The instructor will check the accuracy and neatness of sketch and job.
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JOB: Install a 175 Watt Mercury Vapor JOB SHEET
Light - IDENTIFICATION CODE

UNIT II: Wiring Methods | JOB NUMBER: J-2-44
S
COURSE: Electrical Occupations . DRAWING NO: D-2-44

MATERIAL:  (2) Wire Nuts %" Romex Connector
(9) Romex Staples 175 WatEkMercury Light Fixture

EQUIPMENT: %" Drill Motor -
3/4" Drill Bit
25' Extension Cord L ea

.

TOOLS: Knife 6" Screwdriver
Hammer 12" Crescent Wrench
6' Wooden Rule 7" Side Cutting Pliers

COMPETENCE - PROCEDURE/STEPS .
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install the light according to the
manufacturer's specifications.

METHOD OF EVALUATION:

The instructor will inspect the finished job.
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JOB: Install A Recessed Light Controlled
by Two Three-way Switches

UNIT II: Wiring Methods
COURSE: Electrical Occupations
MATERIAL: To be listed by the student

EQUIPMENT: %" Drill Mamtor
3" Drill Mmtor

6' Step Lastder
TOOLS: Hammer 6" Screwdriver
Knife Romex Stripper

7" Side Cutters Wire Strippers

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-45
DRAWING NO: D-2-45

6' Wooden Rule
Splice Cap Crimpers
12' Steel Tape Rule

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHENG/LEARNING ACTIVITIES

1. Mount the recessed 1ight in the middiie
of the room - the ceiling is to have 3/8"
sheet rock on ijt.

Mount the wall casas.

Install the wire.

Make up the taps.

(€ T~ XY ~N

Install the dewices.

WOTE: See manufacturer's
specifications.

. SC-2-14

. SC-2-~17, IL-2-20

. SG=2~7, IL-2-20

. SG-2-23, IL-2-20

METHOD OF EVALUATIZEN:

The instructor wiTl check for warruracy in:

1. Tisting makerials need=d.
2. Jjob work.
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JOB: Install A Fan Controlled by A JOB SHEET

Single Pole Switch IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-46
COURSE: Electrical Occupations DRAWING NO: D-2-46

MATERIAL: To be listed by the student

EQUIPMENT: %" Drill Motor 6' Step Ladder
%" Drill Motor 25' Extension Cord

TOOLS: Knife 7" Side Cutters 6' Wooden Rule
Claw Hammer 6" Screwdriver 12' Steel Tape Rule
Romex Strippers Wire Strippers Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Mount the recessed fan - the ceiling is " NOTE: See manufacturer's
to have 3/8" sheet rock. specifications.

2. Mount the wall case. . SC-2-14

3. Install the wire, . SC-2-16 through SC-2-21

4. Make up.the taps. . SC-2-3, SC-2-26, IL-2-8

5. Install the device. . SC-2-23

6. Hook up to fuse or breaker box. . SC-2-45, 1L-2-45

METHOD OF EVALUATION:

The instructor will:
1. Check materials list.

2. Inspect finished job.
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J0B: Install Two Fluorescent Lights
Controlled by Two Three-way
Switches

UNIT II: Wiring Methods

COURSE: Electrical Occupations

MATERIAL: To be listed by the student

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-47

DRAWING NO: D-2-47

EQUIPMENT: %" Drill Bit 6' Step Ladder
%" Drill Motor 25' Extension Cord’

TOOLS: 7" Side Cutters Ciaw Hammer Ground Splice Crimpers
Pocket Knife Romex Stripper Propane Torch
8" Screwdriver Wire Strippers 6' Wooden Rule

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Draw a lay out of the location of the
lights.

2. Mount the lights.
Mount the wall cases.

Install the wire.

[S2 T~ S 98

Make up connections.

. SC-2-41

. SC-2-14

. SC-2-16 through SC-2-21
. SC-2-3

. SC-2-6, SC-2-7

. SC-2-11

. SC-2-13
. SC-2-26

. IL-2-20

6. Install devices.

7. Hook up to fuse or breaker box.

. SC-2-23
. SC-2-45, IL-2-45, IL-2-46

METHOD OF EVALUATION:
The instructor will:

1. check materials list.
2. check drawing for accuracy and neatness.
3. inspect finished job.
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JOB: Install One Ligirt Controlled by JOB_SHEET
Two Three-way Switches and One Four- TDENTIFICATION CODE
way Switch with Feed to the Switch

JOB NUMBER: J-2-48
UNIT II: Wiring Methods
DRAWING NO: D-2-48

COURSE: Electrical Occupations
MATERIAL: 4" Round Box
Light Bar Hanger . 12-2 W/G Romex
100 Watt Light Bulb 12-3 W/G Romex
(3) 3%" Deep Wall Cases (5) Romex Staples
(2) 3-way Switches (3) Ground Splice Caps
4-way Switch (4) 10/32 Ground Screws
(3) Switch Covers Porcelain Plain Light Fixture
EQUIPMENT: %" Drill Motor %" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: 7" Side Cutters Ground Splice Crimpers
Pocket Knife Romex Stripper
8" Screwdriver ' 6' Step kadder
Wire Strippers 6' Wooder Rule

COMPETENCE - PROCEDURE/STEPS

The.student will be able to: TEACHENG/LEARNING ACTIVITIES
1. Insizll the light bar hanger. . SC-—==%5, 1L-2-22
2. Enstall the wall cases. . SC-2-74
3. Install the wire. . SC-2-17
4. Make up the connections. . SC-2-7, IL-é-22
5. Install the devices. . SC-2-23

METHOD OF EVALUATION:

The instructor will inspect the finished job.
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. Packet Knife
8" Screwdriver

Wire Strippers
Ground Splice Crimpers

JOB: Iristall One Ligmt Controlled by JOB SHEET
Two Three-way Switches and Two TIFTCATION CODE
Four-way Switches with Feed to
the Switch JOB NUMBER: dJ-2-49
UNIT II: Wirimg Methods DRAWING NO: D-2-49
COURSE: Electrical Occupations
MATERIAL: 4" Round Box
Light Bar Hanger (4) Switch Covers
Porcelain Plain Light 12-2 W/G Romex
100:Matt Bulb 12/3 W/G Romex
(4) 3%" Deep Wall Cases (5) Romex Staples
(2) 3-way Switches (3) Ground Splice Caps
(2) 4-way Switches (4) 10/32 Ground Screws
" EQUIPMENT: %" Drill Motor 3" Wood Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS: 7" Side Cutters Claw Hammer 6' Wooden Rule

6' Step Ladder
Romex Stripper

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Install the light bar hanger.
2. Install the wall cases.

3. Install the wire.

4. Make up the connections.

5. Install the devices.

. SC-2-25, IL-2-22
. SC-2-14

. SC-2-17
,'SC-2-7, IL-2-22
. SC-2-23

METHOD OF EVALUATION:

The instructor will check finished work.
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JOB: Install One Light Controiled by JOB SHEET

Two Three-way Switches and One IDENTIFICATION CODE
Four-way Switch with Feed to the
Light . ' JOB NUMBER: J-2-50
UNIT II: Wiring Methods DRAWING NO: D=-2=50
COURSE: Electrical Occupations
MATERIAL: 4" Round Box
Light Bar Hanger (2) 3-way Switches
100 Watt Light Bulb 4-way Switch
Porcelain Plain Light 23 Switch Covers
3) 31" Deep Wall Cases 5) Romex Staples
3) Ground Splice Caps 12-2 W/G Romex
4) 10/32 Ground Screws 12-2 W/G Romex
EQUIPMENT: %" Drill Motor } 5" Drill Bit - Flat Boring
- 25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Claw Hammer 8" Screwdriver 7" Side Cutters
Pocket Knife . Wire Strippers Romex Strippers

6' Step Ladder 6' Wooden Rule Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install the light bar hanger. . SC-2-25, IL-2-23
2. Install the wall cases. . SC-2-14
3.7 Install the wire. . SC-2-17
4. Make up connections. . SC-2-7
5. Install devices. .. SC-2-23, IL-2-23

METHOD OF EVALUATION:

The instructor will check the finished job.
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JOB SHEET

JOB: Install a Delayed Switch Controlling
IDENTIFICATION CODE

One Light with Feed to the Switch

UNIT II:  Wiring Methods JOB NUMBER: J-2-51
COURSE: Electrical Occupations DRAWING NO: D-2-51
MATERIAL: Light Bar Hanger 4" Round Box
(2) 10/32 Ground Screws 12-2 W/G Romex
100 Watt Light Bulb 4" Porcelain Plain Light Fixture
3%" Deep Wall Case (7) Staples
Delayed Single Pole Switch (4) 8 Penny Nails
Switch Plate Cover Plate Tape
Ground Splice Cap Wire Nut
EQUIPMENT: %" Drill Motor
%" Wood Bit - Flat Boring
TOOLS: Claw Hammer 6' Wooden Rule

Pocket Knife
Romex Stripper
Wire Strippers

7" Side Cutter
8" Screwdriver
Ground Splice Crimpers

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

W

O O 0 N o

12.

Install the 1ight bar hanger.

Install the wall case for the switch.

Drill the holes in the studs.
Pull the wire in.

Strip the Romex about 8".
Staple the Romex.

Remove the K.0. from the box.

. Clamp the Romex to the boxes.

Install the ground splice cap.

Install the wire nuts.

Strip the end of the conductors about

7/8".

Bend hooks on the wires.

149
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. SC-2-25
. SC-2-14, IL-2-2
. SC-2-16
. $C-2-17
. $C-2-20
. SC-2-18
. SC-2-19
. SC-2-21
. SC-2-24
. SC-2-26, IL-2-8
. SC-2-3°

. SC-2-22



COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING

13. Attach all wires. . SC-2-23, 1L-2-8

METHOD OF EVALUATION:

The instructor will check the work when finished.
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JOB: Install One Light Controlled by .. o0B SHEET
Two Three-way Switches - Using B.X. IDENTIFICATION CODE
Cable with the Feed to the Light

JOB NUMBER: J-2-52
UNIT II: Wiring Methods

DRAWING NO: D-2-52

COURSE: Electrical Occupations
MATERIAL: Light Bar Hanger 6' 12-2 B.X. Cable

4" Round B.X. Box 5' 12-3 B.X. Cable

(2) 31" Deep B.X. Wall Cases (2) Three-way Switches

100 Watt Light Bulb Porcelain Plain Light

(6) Staples (2) Switch Covers - Plastic
EQUIPMENT: %" Drill Motor 5/8" Wood Bit - Flat Boring

25' Extension Cord Propane Torch - Pencil Tip
TOOLS: Wire Stripper

6' Wood Rule Pocket Knife

B.X. Cutters Claw Hammer

7" Side Cutters 8" Screwdriver

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

-— -

To be Tisted by the studeht.

METHOD OF EVALUATION:
The instructor will:
1. check drawing when completed.

2. check the 1list of procedures.
3. inspect the finished job.
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JOB: Install Five Receptacles in a JOB SHEET

Sheet Rock Wall : IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-53
COURSE: Electrical Occupations DRAWING NO: D-2-53

MATERIAL: (10) Box Holders

120) Lath Nails " (4) Ground Splice Caps

25' 12-2 W/G Romex 3/8" Sheet Rock - 4' x 8'

(5) 3%" Deep Wall Cases (5) Duplex Receptacle Covers

(5) Dupliex Receptacles (5) 10/32 Ground Screws
EQUIPMENT: %" Drill Motor %" Drill Bit - Flat Boring

25" Extension Cord Propane Torch - Pencil Tip
TOOLS: Wire Strippers Key Hole Saw 7" Side Cutters

Romex Stripper Pocket Knife - 8" Screwdriver

6' Wooden Rule Claw Hammer Ground Splice Crimpers

COMPETENCE -~ PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install the receptacles as per instructor
specifications for Tocation.

2. Procedure listed by the student.

METHOD OF EVALUATION:

The instructor will:

check drawing for accuracy and neatness.
check the procedures listed.
inspect the job when finished.

WAy —
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JoB: Install Two Fluorescent Lights JOB SHEET

Controlled by One Single Pole IDENTIFICATION CODE
Switch; Switch Installed in a
Sheet Rock Wall JOB NUMBER: J-2-54
UNIT II: Wiring Methods DRAWING NO: D-2-54
COURSE: Electrical Occupations
MATERIAL:  Single Pole Switch 3/8" Sheet Rock - 4' x 8'
Switch Cover (3) 10/32 Ground Screws
(2) Box Holders (2) Fluorescent Lights
3%" Deep Wall Case (2) Ground Splice Caps
(2) Lath Nails 25' 12~2 W/G Romex
EQUIPMENT: %" Drill Motor 5" Drill Bit - Flat Boring
25' Extension Cord Propane Torch - Pencil Tip
TOOLS:: Claw Hammer
Pocket Knife 6' Wooden Rule Ground Splice Crimpers
Key Hole Saw 7" Side Cutters 8" Screwdriver

Romex Stripper Wire Strippers 6' Step Ladder

TEACHING/LEARNING ACTIVITIES

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

1. Install the job as per instructor
specifications for location,

2. Procedure to be Tisted by the student.

METHOD OF EVALUATION:

The iéntructor will 6ﬂeck:

1. Drawing.
2. List of procedures.
3. Finished job.
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JOB:

Install A 100 Ampere Service to
the Side of a House (Fuse Box)

UNIT I1I: Wiring Methods

COURSE: tlectrical Occupations

MATERIAL:  (14) Staples

4" Air Seal Putty
Ground Clamp

1%" Conmector

100 Amp Weatherhead

100 Amp Meter Socket
14' #6 Bamre Ground Wire

EQUIPMENT: Hack Saw

2' Level . L' Drill M

Chalkline Drill Bit
TOOLS: Pocket Knife

Claw Hammer 7" Side Cu

8" Screwdriver 10" Screwd

JOB SHEET
IDENTIFiICATION CODE

JOB NUMBER: J-2-55

24" x 30" x 3/4" Plywood Panel

14' 100 Amp Aluminum Cable

(9; 100 Amp Cable Straps

(2) 1%" Weatherproof Connectors
(20) #12 x 1%" Pan Head Screws

100 Amp Square D Fuse Panel

(4) 1%" Flat Head Screws

otor

tters
river

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

10.
1.
12.

Strip 24" of 100 amp cable.
Braid the neutral conductor.
Install the weatherhead.
Mount the‘meter socket.

Snap the chalkline where the cable is to
be run.

Mount the weatherhead.

Cut the cable off long enough to reach
the lugs in the meter socket.

Install the weatherproof connector in the
meter socket.

. _Strip the cable.

Strap the cable.
Braid the neutral conductor.

Attach the wire to the meter socket lugs.

162
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. SC-2-36
. SC-2-38
. SC-2-39
. SC-2-41, IL-2-25
. SC-2-37

. SC-2-41
. 5C-2-35

. SC-2-43

. SC-2-36
. SC-2-40
. SC-2-38
. SC-2-45, IL-2-30



COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

13. Strip the cable. . SC-2-36
14. Install the weatherproof connector. . SC-2-43
15. Braid the neutral conduétor. . SC-2-38
16. Attach the wire to the Tugs. . SC-2-45, IL-2-30
17. Seal the weatherproof connectors. . SC-2-44 |
18. Drill a hole for cable through the house. . Sc-2-16
19. Push the cable through the hole. . SC-2-17
20. Strap the cable below the meter.socket. . SC-2-40
21. Mount the plywood panel board. . SC-2-41
22. Mourt the fuse box. . SC-2-41
23, Remnvz the 1%" K.0. from the box. . SC-2-19
24. Install the 1%" connector. ' . SC-2-29
25. Cut the cable off long enough. . SC-2-35
26, Strip the cable to length. _ . SC-2-36 N
27. Braid the neutral conductor. . SC-2-38
28. Cut the wires to 1ength.- . $C-2-35
~29. Strip the wire the same length as the lug. . SC-2-2
30. Connect the service wires to the‘lugs. . SC-2-45, 1L-2-25
31. Seal the hole where the cable enters the . SC-2-44 |

house with air seal in the same way you
sealed the weatherproof connectors.

32. Install the ground clamp. . IL-2-28

33. Connect the ground wire to the ground . SC-2-45, IL-2-28
lug in the fuse box.

34. Staple the ground wire. ) . SC-2-18
METHOD--OF EVALUATION:

The instructor will inspect the finished job.
163
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JOB: Install a 100 Ampere Service to the JOB SHEET
Side of a House (100 Ampere Circuit IDENTIFICATION CODE
Breaker Box) -

JOB NUMBER: J-2-56
UNIT II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL:  (14) Staples (9) Amp Cable Straps
Ground Cable (4) 1%" Flat Head Screws
14" Connector 14' 100 Amp Aluminum Cable
4" Air Seal Putty (20) #12 x 1%" Pan Head Screws
100 Amp Weatherhead 24" X 30" x 3/4" Plywood Panel
100 Amp Meter Socket (2) 1%" Weatherproof Connectors
14' #6 Bare Ground Wire 100 Amp ITE Circuit Breaker Box
EQUIPMENT: %" Drill Motor ~ Hack Saw
Dril Bit Chalkline 2' Level
TOOLS: Claw Hammer 8" Screwdriver |
Pocket Knife 10" Screwdriver 7" Side Cutters

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Strip 24" of 100 Amp cable. . SC-2-36, IL-2-24
2. Braid the neutral conductor. . SC-2-38
4. Mount the meter socket. . SC-2-41, IL-2-25
5. Snap the chalkline where the cable is to . $C-2-37, 1L-2-25
be run. ‘ _
6. Mount the weatherhead. . SC-2-40, IL-2-25
7. Cut the cable off long enough to reach . SC-2-35
the lugs in the meter socket.
8. Install the weatherproof connector in the . SC-2-43, 1L-2-25
meter socket. '
9. Strip the cable. : . SC-2-36
10.  Strap the cable. . SC-2-40, IL-2-25
11. Braid the neutral conductor. . SC-2-38
12. Attach the wire to the meter socket lugs. . SC-2-38

)
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COMPETENCE - PROCEDURE/STEPS

- TEACHING/LEARNING ACTIVITIES

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

.26

27.
28.
29.
30.
31.

32.
33.
34.

_Strip_the cable to length.

Strip the cable.

Install the weatherproof connector.
Braid the neutral conductor.

Attach the wire to the lugs.

Seal the weatherproof connectors.

Dri]} a hole for cable through the house.
Push the cable through the hole.

Strap the cable below the meter socket.
Mount the plywood panel board.

Mount the circuit breaker box.

Remove the 1%" K.0. from the box.
Install the 1%" connector.

Cut the cable off long enough.

Braid the neutral conductor.

Cut the wires to length.

Strip the wire the same length as the lug.

‘Connect the service wires to the lugs.
Seal the hole where the cable enters the
house with air seal putty in the same way
you sealed the weather connectors.
Install the ground clamp.

Connect the ground wire to the ground.

Staple the ground wire.

. SC-2-36

. SC-2-43, IL-2-25
. SC-2-38

. SC-2-45, IL-2-30
. SC-2-44

. SC-2-16

. SC-2-17, IL-2-25
. SC-2-40

. SC-2-41

. SC-2-41, IL-2-25
. SC-2-19

. SC-2-43

. SC-2-35
SC-2-36 .
. SC-2-38

. 5C-2-35

. SC-2-36

. SC-2-45, IL-2-30
. SC-2-44

. IL-2-28
. SC-2-45, IL-2-25
. SC-2-18

METHOD OF EVALUATION:

The instructor will observe work in progress as well as finished job.
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JOB:

UNIT 11
COURSE :
MATERIAL :
TOOLS:

Install a 200 Ampere Service to the
Side of the House (Fuse Box)

Wiring Methods
Electrical Occupations
To be listed by the student

To be listed by the student

JOB SHEET

IDENTIFICATION CODE

JOB NUMBER:

J-2-57

COMPETENCE - PROCEDURE/STEPS

1. To be listed by the student.

METHOD OF EVALUATION:

The instructor will check:

1.
2.
3.

materials and -tools listed.
procedures.
finished job. 166
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JOB:

Install a 100 Ampere Trailer Serv

UNIT II: Wiring Methods

COURSE: Electrical Occupations

MATERIAL: (14) Staples

Ground Clamp

1%" Connector

4" Air Seal Putty

100 Amp Weatherhead

(9) 100 Amp Cable Straps
(4) 1%" Flat Head Screws

EQUIPMENT: Hack Saw

2' Level
Chalkline

TOOLS: Claw Hammer . 8" Screwdri
Pocket Knife 10" Screwdr

ice JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-2-58

14' #6 Bare Ground Wire

14' 100 Amp Aluminum Cable

100 Amp Trailer Fuse Box .
24" x 30" x 3/4" Plywood Panel
(20) #12 x 1%" Pan Head Screws
(2) 1%" Weatherproof Connectors

ver
iver 7" Side Cutters

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

o AW

10.
11.
12.
13.

Strip 24" of 100 amp cable.
Braid the neutral conductor.

Install the weatherhead.

Snap the chalkline where the cable is to
be run.

Mount the weatherhead.

Cut the cable off long enough to reach
the Tugs.

Install the weatherproof connector in the
meter socket.

Strip the cable.
Strap the cable.

Braid the neutral conductor.

Attach the wire to the ‘meter socket lugs.

Strip the cable.

167
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. SC-2-36
. SC-2-38
. SC-2-39

. SC-2-41, 1L-2-30
. SC-2-37

. SC-2-40, IL-2-25
. SC-2-35

. SC-2-43

. SC-2-36
. SC-2-40
. SC~-2-38
. SC-2-45, IL-2-30
. SC-2-36



COMPETENCE - PROCEDURE/STEPS

© 14,
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

TEACHING/LEARNING ACTIVITIES

Install the weatherproof connector.
Braid the neutral conductor.

Attach the wire to the lugs.

Seal the weatherproof connectors.

Instail the 1%" weatherproof connector to
the fuse box.

Cut the cable off long enough.
Strip the cable to length.
Braid the neutral conductor.

Cut the wires to length.

Strip the wire the same length as the lug.

Conhect the service wires to the lugs.

- Install the ground clamp.

Connect the ground wire to the ground lug
in_the fuse box.

Staple the ground wire.

. $C-2-43, 1L-2-25
. SC-2-38
. SC-2-45, 1L-2-30
. SC-2-44
. SC-2-43

. SC-2-35
. SC-2-36
. SC-2-38
. SC-2-35
. SC-2-36
. SC-2-45, IL-2-25
. 1L-2-28
. SC-2-45, IL-2-25

METHOD OF EVALUATION:

The instructor will observe work in progress as well as finished job.
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JOS: Install a Surface Mount Dryer
OQutlet
UNIT II: Wiring Methods

COURSE: Electrical Occupations
MATERIAL: To be listed by the student
TOOLS:

To be 1isted by the student

JOB_SHEET .
TDENTIFICATION CODE

JOB NUMBER: J-2-59

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Locate as per instructor specifications.

2. Install outlet.

. IL-2-37

METHOD OF EVALUATION:

The instructor wil,.
1. cneck students' lists.
2. observe work in progress.
3. _inspect finishea job. _ |
1359
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JOB: Install a Recessed Dryer Outlet JOB_SHEET
IDENTIFICATION CODE .

UNIT II: Wiring Methods

: JOB NUMBER: J-2-60
COURSE: Electrical Occupations
MATERIAL: To be listed by the student

TOOLS: To be Tisted by the student

COMPETENCE - PROCEDURE/STEPS ’
The student will be able to: TEAFHING/LEARNING ACTIVITIES

1. Hook up. . IL-2-47

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will:
1. check lists.
2. observe work in progress.
3. inspect finished job.
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JOB: Install a Surface Mount Range JOB_ SHEET

OQutlet IDENTIFICAI}ON CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-61
COURSE: Electrical Occupations

MATERIAL: To be listed by the student

COMPETENCE ~ PROCEDURE/STEPS

The ‘student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hook up. , -, IL-2-49

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will check:
1. students' 1list.
2. finished job.




J0B: Install a Recessed Range Qutlet JOB_SHEET
IDENTIFICATION CODE

UNIT II:  Wiring Methods

JOB NUMBER: J-2-62
COURSE: Electrical Occupations '

MATERIAL: To be listed by the student

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TFACHING/LEARNING ACTIVITIES

1. Hook up. | . IL-2-49

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will inspect finished job and see that correct materials
were used.
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JOB: Install Two Flood Lights Controlled JOB SHEET

by a Photo Cell Switch TDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-63
COURSE: Electrical Occupations DRAWING NO: D-2-63
MATERIAL: (6) Wire Nuts (6) Romex Connectors (2) 75 Watt Flood Lights
25' 12-2 WG (2) 4" Round Boxes (2) Outdoor Bullet Type
(4) Jiffy Holders 600 Watt Photo Cell Fixtures

EQUIPMENT: To be listed by the student o !
TOOLS: To be listed by the student

COMPETENCE - PROCEDURE/STEPS -
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hook up the photo cell according to the
manufacturer's specifications.

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will check equipment and tools used, and inspect finished
job.
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JOB: Install Baseboard Heat and Hook Up JOB. SHEET

Power IDENTIFICATION CODE
UNIT II:  Wiring Methods JOB NUMBER: J-2-64
COURSE: Electrical Occupations PRAWING NO: D-2-64

MATERIAL: To be listed by the student
TOOLS: *  To be listed by the student

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Mount the heat. . IL-2-48
2.. Hook up the power. . IL-2-45, IL-2-46

METHOD OF EVALUATION:

The instructor will check the material and tools used as well as
inspect the finished job.
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JOB: Install Baseboard Heat and Mount JOB SHEET

the Thermostat or the Wail - IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-65
COURSE:: Electrical Qccupations DRAWING NO: D-2-65

MATERIAL: To be listed by the student

EQUIPMENT: By this time the student should know what is to be Tisted

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Install and hook up the heat. . IL-2-48

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will check finished job.
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JOB: Install Electric Heat in Two Rooms JOB SHEET

on the Same Circuit IDENTIFICATION CODE
UNIT II: Wiring Methods: JOB NUMBER: J-2-66
COURSE: Electrical Occupations DRAWING NO: D-2-66

MATERIAL: To be listed by the student

EQUIPMENT: 24" Levyel
%" Drill Motor
5" Drill Bit

TOOLS: Hammer Romex Strippers
Wire Strippers 6' Wooden Rule
7" Side Cutters 127 Steel Tape Rule
6" Screwdriver Knife

COMPETENCE - PROCEDURE/STEPS

The student will be abie to: TEACHING/LEARNING ACTIVITIES

1. Install and hook up the heat. L IL-2-48

2. See instructor for location.

METHOD OF EVALUATION:

The instructor will check the finisiind system.
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JOB: Install Two Sections of Electric JOB SHEET
Heat Butted Together; with a IDERTIFICATION CODE

Thermostat Mounted on the Wall

UNIT II: Wiring Metnods

COURSE: Electrical Occupations

MATERIAL: To be listed by the student

EQUIPMENT: 24" Level
3" Drill Motor

TOOLS: Hammer
Knife
Wire Strippers
Romex Strippers

JOB NUMBER:
JRAWING NO:

%" Drill Bit
Splice Cap Crimpers

7" Side Cutters
6" Screwdriver
6' Wooden Rule
12* Steel Tape Rule

d~2-67

D-2-67

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

1. Install and hook up the heat.

2. See instructor for location.

. IL-2-48

METHOD OF EVALUATICN:

The instructor will check to see that the correct material was used.
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JOB: install a Bathroom Heater and Hook JOB SHEET

Up the Power IDENTIFICATION CCDE
UNIT II: Wiring Methods JOB NUMBER: J-2-68
COURSE: Electrical Occupations

MATERIAL: To be listed by the student

EQUIPMENT: %" Drill Motor
%" Drill Bit

TOOLS: Hammer
Knife 7" Side Cutters
6' Wooden Rule Wire Strippers
6" Screwdriver Romex Strippers

COMPETENCE - PROC=DURE/STEPS
The student will be able to: | TEACHING/LEARNING ACTIVITIES

1. To be listed by the student. . IL-2-48

METHOD OF EVALUATION:

The instructor will check the procedure the student used to finish the

job.
188
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JOB: Install 5 Receptacies on the same JOB SHEET

Circuit Using Conduit IDENTIFICATION CODE
UNIT II: Wiring Methods ‘ JOB NUMRER: dJ-2-69
COURSE: Electrical Occupations DRAWING NO: D-2-69
MATERIAL: (24) Plastic Anchors (6) %" EMT Connectors

(5) Utility Boxes (14) %" EMT Straps

(5) Duplex Receptacles 60' %" EMT Conduit

(5) Utility Box Covers 112" #12 TW Black

(2) %" Red 90°'s 112" #12 TW White

(4) %" Set Screw T's W/C (5) Ground Screws
EQUIPMENT: %" Drill Motor 25' Extension Cord

%" Masonry Drill Bit %" Hickey
TOOLS: 6" Screwdriver

7" Side Cutters

TEACHING/LEARNING ACTIVITIES

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

1. Mount the boxes. | . SC-2-42
2. Install the conduits. . SC-2-46 through SC-2-52
5. Ini:all the connactors. . SC-2-49

4. Push the fish tape in the conduit.

5. Attach the wires to the fish tape. . SC-2-7

6. Pull the wire in the conduit.

7. Make ali connections. - . SC-2-7, 1L-2-4

8. Instaz)fihe outlets. . SC-2-23
s

7

METHOD OF EVALUATION:

The instructor will inspect the finished job.

—_ 139




i S9d

(4 ol -1 _ l .l |

.\OFF €ET/ WDFF 4ET71ﬂL KOFF = / -
OFF SET .

e OFF SET OFF SET BREAKER

0

:

e e — g ameatogmats

APPROVED DY,

._.E&‘I-\'W
| BATE,

LDRAWNYY ‘

FIVE RECEPTACLES ON THE SAME CIRCUIT

DRAWING NUNBER




JOB: Install 2 Three-way Switches JOB SHEET
Controlling One Light with %" TDENTIFICATION CODE
Conduit

JOB NUMBER: J-2-70
UNIT II: Wiring Methods
DRAWING NO: D-2-70

COURSE: Electrical Occupations
MATERIAL: (6) %" Connectors Spotlight Fixture and Light
4" Octagon Box (2; 3-way Switches
17' %" Conduit (2) Switch Covers
(2) Utility Boxes 233 10/32 Ground Screws
Fuse Box 2) Ground Splice Caps
6' #14 TW Solid Red 21' #14 TW Solid Green
21" #14 TW Solid Black 21' #14 TW Solid White
EQUIPMENT: %" Drill Motor Fish Tape
%" Masonry Drill Bit 25" Extension Coid
TOOLS: 6" Screwdriver )
7" Side Cutters
COMPETENCE - PROCEDURE/STEPS CAC ™
The student will be able to: ] TEACHING/LEARNING ACTIVITIES
1. Mount all the boxes. . SC-2-42
2. Fit the conduit. . SC-2-46 through SC-2-48
. SC-2-51 through SC-2-53
3. Push the fish tape in.
4, Attach the wires to the fish tape. ;W§E—2—7
5. Pull the wires into the cinduit. . SC-2-17, IL-2-14
6. Make all the connections. . SC-2-23, IL-2-14

METHOD OF EVALUATION:

The finished wbrk will be checked by the instructor.
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JOB: Install Two Flood Lights JOB SHEET

Controlled by a Time Switch IDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: dJ-2-71
COURSE: Electrical Occupations DRAWING NO: D-2-71

) Spot light and Fixtures
) 10/32 Ground Wires
' #12 TW White’

' #12 TW Biack

) %" Conduit Straps

MATERIAL: 54; L' Connectors (2
2) 4" Square Boxes (2

10" %" Conduit 11

Clock Timer N

(4) Wire Nuts {2

1

Ground Splice Cap ) (12) Plastic Anchors and Screws
EQUIPMENT: %" Drill Motor
%" Masonry Drill Bit L" Hickey
25' Extension Cord Fish Tape
TOOLS: 6" Screwdriver
7" Side (utters
\
COMPETENCE - PROCEDURE/STEPS T ' \
The student will be able to: <_"TEACHING/LEARNING ACTIVITIES
1. Mount the time clock. . SC-2-42
2. Mount the light boxes. . SC-2-42
3. Fit the conduit. . SC-2-46 through SC-2-48
. SC-2-41 through SC-2-53
4. Push the fish tape in.
5. Attach the wires to the fish tape. . SC-2-7
6. Pull the wire into the conrduit. . SC-2-17
7. Hook up according to the manufacturer's . SC-2-23

specifications (on the time clock door).

METHOD OF EVALUATION:

The instructor will check quality of finished job.
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JOB:

UNIT II:
COURSE :
MATERIAL :

EQUIPMENT:

TOOLS:

Install a Door Bell Controlled
from One Point :

Wiring Methods
Electrical Occupations

12) Romex Staples

14) Insulated Saddle Staples
2) #12 x 3/4 Pan Head Screws
15' 18/2 Bell Wire

L" Romex Connector

Bell Transformer

%" Drill Motor .
3/8" Wood Bit

7" Side Cutters
Pocket Knife
8" Screwdriver

JOB SHEET

TDENTIFTCATION CODE

JOB NUMBER: dJ-2-72
DRAWING NO: D-2-72

Door Bell

Push Button

15' 14-2 W/G

4" Round Box

4" Round Box Cover

L" Wood Bit
25' Extension Cord

Claw Hammer
6' Wooden Rule

COMPETENCE ~ PROCEDURE/STEPS

The student wiil be able to:

TEACHING/LEARNING ACTIVITIES

1. Install the door bell according to the
manufacturer's specifications.

. I1L~2-52

METHOD OF EVALUATION:

The instructor will check the finished job.
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JOB: Install a Door Bell Controlled JOB SHEET

from Two Points IDENTIFICATION CODE
UNIT I1I: Wiring Methods JOB NUMBER: J-2-73
COURSE: Electrical Occupations DRAWING NO: D-2-73
MATERIAL: (2) Push Buttons 25' 18/3 Bell Wire

15" 14-2 W/G Door Bell Combination

Bell Transformer for Front and Back Door

1" Romex Connector 4" Round Box and Cover

(12) Romex Staples (2) #12 x 3/4 Pan Head Screws

25' 18/2 Bell Wire (30) Insulated Saddle Staples
EQUIPMENT: %" Drill Motor 3" Wood Bit

3/8" Wood Bit 25' Extension Cord
TOOLS: Claw Hammer

Pocket Knife 6' Wooden Rule

7" Side Cutters 8" Screwdriver

COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

The student will be able te:

1. Install the door bells according to the . IL-2-52
manufacturer's specifications.

METHOD OF EVALUATION:

The finished job will be checked by the instructor.
201
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JOB: Install a Door Bell Controlled JOB SHEET

from Three Points - TDENTIFICATION CODE
UNIT II: Wiring Methods JOB NUMBER: J-2-74
COURSE: Electrical Occupations . DRAWING NO: D-2-74
MATERIAL:  (3) Push Buttons Door Bell Combination for

(15) Romex Staples Front, Back and Side Door

15' 14-2 W/G (60) Insulated Saddle Staples

Bell Transformer 4" Round Box and Cover

%" Romex Connector (2) #12 x 3/4 Pan Head Screws

30' 18/2 Bell Wire 30' 18/4 Bell Wire
EQUIPMENT: %" Drill Motor . Wood Bit

3/8" Wood Bit 25' Extension Cord
TOOLS: 7" Side Cutters

Pocket Knife Claw Hammer

8" Screwdriver 6' Wooden Rule

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

ey )
-

Install the door bells according to the . IL-2-52
manufacturer's specifications.

METHOD OF EVALUATION:

The instructor will inspect the finished job.
204
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JOB: Install a Manual Annunciator JOB SHEET
TDENTIFICATION CODE

UNIT II: Wiring Methods
JOB NUMBER: J-2-75

COURSE: Electrical Occupations
MATERIAL: Manual Annunciator System Staples

Push Button Control Station 120/24 V. Transformer
EQUIPMENT: %" Drill Motor

25' Extension Cord

TOOLS: Standard Electricians' Tool Pouch
© %" Wood Bit - Flat Boring

COMPETENCE - PROCEDURE/STEPS - - : —
The student will be able to: TEACHING/LEARﬂ;NG ACTIVITIES
]; La¥6Ut and mount system. SEE: Annunciator manufacturer's
" specifications

2. Wire up system.

3. Check out system.

iMETHOD OF EVALUATION:

The instructor will check out system.
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JOB: Install an Automatic Annunciator JOB SHEET
IDENTIE}QATION CODE

JOB NUMBER: J-2-76

UNIT II: Wiring Methods

COURSE : Electrical Occupations

MATERIAL:  Automatic Annunciator System #18 Wire
Push Button Control Station #18 Wire
120/24V Transformer ‘ Staples

EQUIPMENT: %" Drill Motor
25' Extension Cord

TOOLS: Standard Electricians' Tool Pquch
%" Wood Bit - Flat Boring

COMPETENCE - PROCEDURE/STEPS -

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Layout and mount system. SEE: Annunciator manufacturer's
specifications.
2. Wire up system.

3. Check out system.

METHOD OF EVALUATION:
The syst=m will be checked by the instructor.
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JOB:

Connect and Operate a Seperate
Excited D.C. Shunt Generator

UNIT III: Motor Generators

COURSE: Electrical Occupations

MATERIAL: 2 Eschtcheon Plates

8 Patch cords

EQUIPMENT: Base Unit DC Voltmeter
: DC Generator DC Ammeter

AC Motor 2 DPDT Switch
TOOLS: Standard Electricians Tool Pouch

SAFETY PRECAUTIONS:

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-3-1
DRAWING NO: D-3-1

Firld .

Observe caution in handling voltages, currents and rotating

shafts

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Set up job, secure and wire as in D-3-1.

With all switches open turn on AC power
to drive DC generator.

Close switch SW1 in position 1. This
will 7ive a direction of current through
the field windimg from F1 to F2.
Mom=ntarily check if voltmeter is reading
correctly. If so, close completely. If
not, close switch SW1 in other direction.
Recard the polarity of the armature in
table 1. Open switch SWI.

209

263

NOTE: The DC Generator is
connected to operate as a
seperately excited shunt
generator.

NOTE: Generator
should rotate clock-
wise. To change
direction reverse the
starting wingings of
the motor.



COMPETENCE - PROCEDURES/STEPS TEACHING/LEARNING ACTIVITIES

4. Adjust the field rheostat from minimum
resistive to maximum resistive and record
maximum and minimum generator output
voltage obtained.

5. Close switch SW1 in position #2. «epec!
step #3. Record results on table 1B.

6. Turn off all power and reverse direction
of AC motor by procedure step 2.

7. Repeat procedure step #3. Record results
in table 1C.

8. Repeat procedure step #5. Record results
in table 1D.

9. Turn off power, AC and DC power to the
field winding.

10. Dismantle.

METHOD OF EVALUATION:

Check the values at tables.

219
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JOB: Wire and Load a Separate Excited
D.C. Shunt Generator

JOB_SHEET
IDENTIFICATION CODE

UNIT III: Motor Generators JOB NUMBER: J-3-2
COURSE: Electrical Occupations DRAWING NO: D-3-2
MATERIAL: 2 Escutcheon Plates
‘ 8 Patch Cords
EQUIPMENT: Base Unit Field Rheostat DC Anmeter
Resistive Load Unit DC Voltmeter 0-500ma
DC Generator 0-150V DC Anmeter
Single-phase Motor #6 Volt.Battery 0-1.5A
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Set up job, secure and wire as in D-3-2.

2. Turn AC Motor.

3. Adjust Field Rheostat and Resistive
Load at rated load current to obtain
rated output voltage.

4. Load generator through 8 steps 0 to 125%

of its rated-load current. Record in

Table 1 Toad current I , terminal voltage

V and field current If.

5. Decrease the load to zero, turn off
powers, AC and DC.

6. With generator still hot, measure the
armature resistance by the voltmeter-
ammeter method; connect as in Figure 2.

Record the voltage and current in table
2.

7. Calculate the armature resistance RA and
record in table 2.

NOTE: Generator connected as
a seperately excited shunt
generator,

NOTE: Speed kept constant
throughout the test.

.5'A
ro—(D- - A
+.
6yor
-BAYTERY lav(})
-0 AZ
FiG. 2,

METHOD OF EVALUATION:

Check on the tables to see if values are corrected.

213

267

Give assignment No.



TABLE |
ILAMP [Vvours [T ma |In AMPS{TaRa v
TABLE 2
CURRENT
YOLTAGE
RA -
5
© SINGLE PHASE pC
INDUCTION j| COUPLING m= GENERATOR
MOTQOR.
FIELD
1l RHEOSTAT
60 1o 0
0% BASE
VAC 0 S
y o
f ' 'ﬁ ’ ’ S00 ma
t
15 A
B
l.;ov | SEPARATE EXCITED D.C. SHUNT GENERATOR
o . t ‘
g” | RESISTIVE g1~ o
T LOAD el 0-3-2




J0B: Connect and Operate a Self JOB SHEET

Excited D.C. Shunt Generator IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-3
COURSE: Electrical Occupations DRAWING NO: D-3-3
MATERIAL: 2 Escutcheon Plates

8 Patch Cords
EQUIPMENT: Base Unit DC Voltmeter

DC Generator 0-150v

AC Single-phase Motor DC Ammeter

Field Rheostat 0-500ma 2 DPDT Switch Units
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Set up job, secure and wire as in D-3-3.

With switch SW1 open, flash the fieid
with 120VDC for 30 seconds. Positive
terminal at F1, negative terminal at F2.
Remove DC power.

With switch SW1 open, turn on the AC
motor.

Record the polarity of the armature
terminals in table 1A.

With maximum field resistance in the -
field winding, close switch SW1 in posi-
tion 1. Gradually reduce the field
resistance and note the change in terminal
voltage. Turn the field resistance back
to maximum, reverse SW1 and repeat this
step.
terminals and the actual connections to
achieve voltage buildup in table 1B.
Turn power to AC motor. Reverse the
motor's direction.

With switch SW1 open turn the motor.

Record the polarity of the armature

.

NOTE: "Generator connected to
operate as a self excited shunt.

sy

NOTE: This will set the
direction of the residual
magnetism.

NOTE: Generator should rotate
clockwise.

NOTE: This will be a Tow
voltage.

NOTE: Only one position of =~~~

switch SW1 will give a build-
up in the terminal voltage.

NOTE: To change direction
reverse the starting .ind-
ings of motor.

NOTE: Generator should rotate
counter clockwise.
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COMPETENCE - PROCEDURES/STEPS

TEACHING/LEARNING ACTIVITIES

8. Repeat step #5. Record the polarity of
the armature and the actual connections
in table 1D. :

9. Turn the power off.

10. Disconnect all equipment.

TABLE *

Gi[e
X

:
3

METHOD OF EVALUATION:

Check on table values and DWG.

B
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JOB: Wire and lsard = Self Excited JOB SHEET

D.C. Shunt Senerator TDENTIFICATION CODE
UNIT III: Motor Gemeratu—s JOB NUMBER: J-3-4

- COURSE: Electrical Occupations DRAWING NO: D-3-4

MATERIAL : 2 Escutchéon Plates

8 Patch Cords
EQUIPMENT: Base Unit DC Voltmeter DC Ammeter

DC Generator 0-150V 0-500ma

AC Single-phase Motor DC Ammeter #6 Volt Battery

Resistive Load 0-1.5A Field Rheostat
TOOLS: Standard Electricians Tool Pouch .

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Set up job, secure and wire as in D-3-4,

2. Make 2 tables similar to tables 1 and 2.

3. Turn on AC motor.

4, Adjust the field rheostat and resistive
load current to obtain rated output
voltage. 4

5. Load generator through 8 steps from 0 to
125% of its rated-load current. Record
in table 1, the load current I, the
terminal voltage V and the field current
for each step..

6. Decrease the load to zero. Turn off
power. .

- 7. With the generator still hot measure the

armature resistance by the voltmeter-
ammeter method as in figure 2.

NOTE: Generator to operate
as a self excited shunt
generator.

NOTE: Speed kept constant.

METHOD OF EVALUATION:

1.
. 2.
shunt generator

Check the tables to see if they are corre-ted.
Have the studerzs gfve their conclusions avout a self excited D.C.
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JOB: Wire and Lkoad a D.C. Series JOB SHEET

Generator TOERTIFICATION CODE
UNIT III: |Moter Generators JOB NUMBER: J-3-5
COURSE: Electrical Occupations DRAWING NO: D-3-5

MATERIAL: 2 Escutcheon Plates
8 Patch Cords

EQUIPMENT: Base Unit Resistive Load Unit
DC Generator DC Voltmeter 0-150V
AC Motor DC Ammeter 0-1.5A
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS

/
The student will be able to: TEACHING,LEARNINGﬁACTIVITIES

1. Set up job, secure and wire as in D-3-5, NOTE: Generator connected to
operate as a series generator.

2. Turn an AC motor. NOTE: Speed kept constant
throughout the test.

3. Load the generator through 8 steps from
0 to 20% of its rated-load current.
Record in table 1 the load current I
terminal voltage V for each step.

L,
4. Decrease—the load to zero.
5. Turn off power to motor.

6. Dismarti= job.

MEETHOD OF EVALUATION:

1. Ch=ck—the values on tables.
2. Have-the students give their conclusions of a series generator.

223
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JOB: Wire and Load a D.C. Compound JOB SHEET

Generator IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-6
COURSE : Electrical Occupations DRAWING NO: D-3-6

MATERIAL: 2 Escutcheon Plates
8 Patch Cords

EQUIPMENT: Base Unit Field Rheostat
DC Generator ‘ DC Voltmeter 0-~150V
AC Motor DC Ammeter 0-1.5A
Resistive Load Unit DC Ammeter 0-500ma
TOOLS: Standard Electricians Tool Pouch

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set up job, secure and wire as in D-3-6. NOTE: Generator connected to
operate as a cumulative-
compound generator.

2. Turn on AC motor. NOTE: Speed kept constant. -

3. Adjust field rheostat and resistive load
to obtain the rated output voltage at
zhe rated output current.

4. Load generator through 8 steps from O to
125% if its rated load current. Record
in table 1 the load current, I;, the
terminal voltage V, and the field current
I¢ for each step. '

5. Decrease the load to zero. Turn off AC

power
6. Reverse the series field winding S1 and NOTE: This will give a
S2. differential compound
generator,
7. Without changing field rheostat start
loading generator from zero in the same
steps as in procedure 4 for as many steps
as you can. Record in table 2. Decrease
load to zero, turn off power.
8. Remove the series field winding. NOTE: This will give a

shunt generator.
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COMPETENCE - PROCEDURES/STEPS TEACHING/LEARNING ACTIVITIES

9. Repeat procedure steps 4. Record
results in table 3.

10. Dismantle.

METHOD Of EVALUATION:

1. Check the tables and values recorded.
2. Ask students to draw appropriate conclusion.
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JOB: Wire and Operate a D.C. Shunt JOB SHEET

Motor IDENTIFICATION CODE

UNIT III: Motor Generators JOB NUMBER: J-3-7

COURSE: Electrical Occupations DRAWING NO: D-3-7

MATERIAL: Escutcheon Plate

~ 8 Patch Cords
EQUIPMENT: Base Unit 40 Watt Lamp & Lamp Holder
Prony- Brake DC Voltmeter 0-150V
DC Motor DC Ammeter 0-5A
Hand Tachometer SPST Switch
TOOLS: Standard Electricians Tool Pouch
CCMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set up job, secure and wire as in D-3-7. NOTE: Motoi is connected to
operate as a shunt generator.

2. Install prony brake with belt slack. NOTE: This is used as a
load for motor.

3. With switch SW1 closed turn on DC power. NOTE: Have a DC supply to
equal the rated line voltage
of motor. :
OBSERVE: The deflection of
the ammeter in the armature
circuit at the instant of
starting.

4. Quickly open switch SW1. OBSERVE: At the instance
check the deflection of the
ammeter and the brilliance
of the lamp.

5. Turn off the DC motor. Remove the 40 NOTE: Deep line voltage

watt lamp. With switch SW1 closed, turn constant.
on the DC motor. Gradually load the
motor with prony brake through 8 steps
" from 0 to 56 oz.
6. Record the following for each step in
table 1; (a) load, (b) speed, (c)
armature current IA.
7. Reduce the load to zero turn off the DC

motor.
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COMPETENCE - PROCEDURES/STEPS

TEACHING/LEARNING ACTIVITIES

8. Dismantle job.

METHOD OF EVALUATION:
1. Check the values in tables.
2. Have students explain:

a. counter E.M,F.
b. how torque varries.
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JOB:

UNIT III: Motor Generators
COURSE: Electrical Occupations
MATERIAL: Escutcheon Plate
8 Patch Cords
EQUIPMENT: Base Unit DC Voltmeter 0-150V
Prony Brake DC Ammeter 0-5A
DC Motor DC Ammeter 0-500ma
TOOLS: Standard Electricians Tool Pouch

Wire and Load a D.C. Shunt Motor

JOB SHEET‘
TDENTIFICATION CODE

JOB NUMBER:
DRAWING NO:

J-3-8
D-3-8

Hand Tachometer

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

Set up job, secure and wire as in D-3-8,

Install the prony brake with belt slack.
Turn on the DC motor.

Load motor through 8 steps from no load
to 56 oz. Record each step in table 1:
(a) load, (b) speed N, (c) line voltage,
(d) armature current IA’ (e) field
current If.

Reduce the load to zero.

Dismantle job.

Turn off motor.

TEACHING/LEARNING ACTIVITIES

NOTE: DC motor is to..be e
connected as a shunt motor.

NOTE: Motor should rotate
counter clockwise.

NOTE: Line voltage kept
constant.

METHOD OF EVALUATION:

1. Check values of chart.

2. Have students explain why does the torque remain constant in a

shunt generator.
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Wire and Operate a D.C. Series

SAFETY PREEAUTIONS:

JOB: JOB SHEET

Motor IDENTIFICATION CODE
UNIT .III: Motor Generators JOB NUMBER: J-3-9

- COURSE: Electrical Occupations DRAWING NO: D-3-9

MATERIAL:  Escutcheon Plate

8 Patch Cords
EQUIPMENT: Base Unit Hand Tachometer

Prony Brake JC Voltmeter 0-150V

DL Motor ‘BC Ammeter 0-10A
TOOLS: Standard Electriciams Tool Pouch

A=series motor must always be started under sufficient load

taw prevent excessive speed .

COMPEIENCE. - PROCEDURE/STEPS
The -student will be able to:

TEACHING/LEARNING ACTIVITIES

Set up job, secure and wire as in D-3-9,

Install prony brake.

Slowly increase the voltage and ensure
rotates in a direction appropriate for
prony brake. Gradually increase the
voltage to 75 volts and at the same time,

check the speed of the motor to its near

rated speed (1725 R.P.M.).
increase the load to 52 oz.

Gradually

Gradually reduce the load through 8 steps
52 oz to 8 0z. Record the following for
each step in table 1: (a) load, (b)
speed N, (c) Line Voltage V, (d) Armature
Current IA

Turn off motor.

Dismantle.

NOTE: Motor is connected to
operate as a series motor.

NOTE: Make belt fairly tight
to the pulley.

NOTE: Make sure DC voltage
output of power is at its
zero setting.

NOTE: Can change direction

of rotating by changing the

loads of the series field or
armature.

NOTE: Maintain the applied
voltage at 75 volts through-
out.

NOTE: Any variation must be
correct for each 1oad.

CAUTION: Do not permit the
speed to exceed 3500 R.P.M.

METHOD OF EVALUATION:

Check table. 237
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JOB: Wire and Load a D.C. Series Motor JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-3-10
DRAWING NO: D-3-10

UNIT III: Motor Generators
COURSE: Electrical Occupations

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Base Unit Stop Watch

DC Compound Motor Switch Unit

Series of Field Resistors DC Voltmeter 0-150V
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Set up job, secure and wire as in D-3-10.
2. Install the inertia load.

3. With switch in position 1 turn on motor.
When the motor runs up to rated speed
turn motor off.

4. With no resistance in switch position 2
start the motor, with the switch in
position 1. When the motor runs up to
rated speed throw switch qu1ckly to
position 2.

5, Insert different loading resistance in
position 2 and repeat procedure 4.
Record results in table 1.

6. Repeat procedure 4 and 5 with inertia
load removed.

NOTE: Motor is to be connected ,

as a shunt motor.

NOTE: Equipment information
sheet on Inertia Load.

NOTE: The normal time for the
armature to come to a stand
still.

NOTE: The voltmeter reading
and the change as speed
decreases.

NOTE: Corresponding times to
stand still.

METHOD OF EVALUATION:

1. Check the tables values.

2. Have students explain what method is best to use and why.
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JOB: Wire and Operate a D.C. Compound JOB SHEET

Motor TDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-11
COURSE : Electrical Occupations™ DRAWING NO: D-3-11

MATERIAL: Escutcheon Piate
-8 Patch Cords

EQUIPMENT: Base Unit Hand Tachometer A )
Prony Brake DC Voltmeter 0-105V - DC Ammeter
DC Motor DC Ammeter 0-5A 0-500 ma
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

"1. Set up job, secure and wire as in D-3-11. NOTE: Motor is to be connected f
as a cumulative compound motor.
2. Install prony brake. } NOTE: Have belt slack.
3. Turn on motor. , ' NOTE: Line voltage should be
as rated for motor with no
load.

CAUTION: Motor should rotate
in an appropriate direction
for the prony brake.

4. Load the motor through 8 steps from no.1 NOTE: Line voltage kept
load to 56 oz. Record the foilowing for constant.
each step in table 1: (a) load, (b)
speed N, (c) line voltage V, (d) Armature
Current Ins (e) Field Current If.
5. Reduce the load to zero. '
6. Turn off motor.

7. Break down job.

METHOD OF EVALUATION:

1. Check values on tables.

2. Have students:
a. Explain what type of motor was this.
b. Draw appropriate conclusions.
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JOB: Wire and Load a D.C. Compound JOB SHEET

Motor IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-12
COURSE: Electrical Occupations DRAWING NO: D-3-12

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Base Unit - Hand Tachometer DC Ammeter
DC Motor SPST Switch 0-5A
Armature Speed Control DC Voltmeter DC Ammeter
Field Rieostat 0-150vV 0-500ma
TOOLS: Standard Electricians Tool Pouch

SAFETY PRECAUTIONS:

Never remove the shunt field from a shunt DC motor

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set up job, secure and wire as in D-3-12. NOTE: Motor to be connected
as a shunt motor.
2. With switch SW1 closed tuirn on the DC NOTE. Make sure that the
motor. Observe the deflation of the resistance in the field rheostat
ammeter in the armature circuit at the is a minimum and the resistance
instant of starting. in the armature speed control-

ler is a maximum.

NOTE: Line voltage at rated
value of motor.

3. Vary the armature voltage by means of NOTE: Keep field current
the armaturz speed controller through constant at its rated value.
8 steps from 0 to its rated voltage.
Record the following for each step in
table 1 (a) Armature Voltage Vps (b)

Speed N.

4, Vvary the field current by means of the NOTE: Keeping the armature
field rnecostat through 8 steps. Record voltage constant at its rated
the following in table 2: (a) Field value.

Current I, (b) Speed N.
NOTE: Do-not allow the speed

5. Reduce the resistance in the field to exceed 3000°R.P.M7
rheostat for maximum field current.
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COMPETENCE - PROCEDURES/STEPS TEACHING/LEARNING ACTIVITIES

6. CAUTION: This procedure is to open the CAUTION: Care must be taken
shunt field winding only 3 seconds. not to leave the shunt field
open any longer than 3 seconds.
7. Open and close switch SW1 QUICKLY. NOTE: Have instructor present
Observe the deflection of the ammeters when performing this part.

and the effect on the speed.
8. Turn off DC motor.

9. Dismantle job.

METHOD OF EVALUATION:
1. Check values on tables.
2. Have student explain:

a. What must you Took for in a shunt motor.
b. Use of 3 shunt motor.
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' J0B: Connect and Operate an Alternator JOB SHEET
IDENTIFICATION CODE

UNIT III: Motor Generators : :
JOB NUMBER: J-3-13
COURSE: Electrical Occupations
DRAWING NO: D-3-13-
MATERIAL: 2 Escutcheon Plates
8 Patch Cords

EQUIPMENT: Base Unit AC Voltmeter 0-250V

Synchronous Machines Field Power Supply DC Ammeter
Tachometer DC Motor 0-500ma
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - FROCEDURE/STEPS )

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set up, secure and wire as in D-3-13. NOTE: Inspect the alternator
check ~oanstruction, ventilation
and method of lubrication.

2. Make sure that the field current to the NOTE: To reduce current turn
alternator is adjusted to near zero. field rheostat to maximum or
reduce the DC voltage to the
D 3. Turn on the DC motor and adjust the alternator field.

voltage until the alternator is running
at rated speed 1800 R.P.M. Gradually
increase the alternator field current in
steps until the armature voltage reaches
280 volts. Record field current and
?rmature voltage for each step in Table

4. Reduce the field current to zero then
adjust the voltage to DC motor until the
alternator is running at half rated speed
of 900 R.P.M. Gradually increase alter-
nator field current in steps until it
reaches the same value as in procedure
(3) and record each step in table 1.

5. Turn DC motor and DC field supply off.

6. Dismantle job.

METHOD OF EVALUATION:

Check table values.
. Ask some specific points about the Synchronous Alternator.

-
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JOB: Connect a Synchronous Alternator - JOB SHEET

to a Power System IDENTIFICAT[QN CODE

UNIT III: Motor Generators JOB NUMBER: J-3-14
COURSE : Electrical Occupations , DRAWING NO: D-3-14
D-3-14A

MATERIAL: 2 Escutcheon Plates
8 Patch Cords

EQUIPMENT: Base Unit

Input Control Unit D.C. Compound Motor
Field Rheostat Synchronous Alternator
TOOLS: Standard Electrician's Tool Pouch
COMPETENCE - PROCEDURE/STEPS T oaruTe
The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Connect, secure and wire as in D-3-14, NOTE: The three lamps are
straight-connected between
2. The synchronjzing switch in the off corresponding phases.

position, turn on the D.C. motor such
that the alternator is running at rated
speed of 1800 R.P.M.

3. Switch on DC field supply to the alter- NOTE: Approximately equal to
nator and adjust the alternator field the line voltage of the power
rheostat to given rated generated voltage system,

208 volts.

4. Close switch #1.

5. Check the lamps for phase sequence. NOTE: If the lamps go bright
' and dark in unison the phase
sequence of the voltage of
the incoming alternator is
correct.

If the Tamps alternate in a
brilliance in a cyclic manner,
the phase sequence of the volt-
age of the incoming alternator
is reversed. Open switch S1
and switch off the D.C. field
supply. Then interchange any
two of the three terminals
from the incoming alternator
to obtain the correct phase
sequence.
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TEACHING/LEARNING ACTIVITIES

10.

11.

12.
13.

Adjust the speed of the incoming alter-
nator to make the lamps go bright and
dark at their lowest rate.

The correct instant to close the paral-
leling switch is when the lamps are dark.

To remove the incoming alternator from
the power system open the paralleling
switch.

Repeat the synchronizing procedure
several times until some skill is
acquired.

Open the paralleling switch, open switch
S1, and switch off the DC field supply.
Then turn off DC motor. v

Connect the DC motor and alternator as
in D-3-14. ~

Repeat procedures (2), (3), and (4).

Dismantle job.

NOTE: Do not try for exact
equality in frequency between
the incoming alternator and
the power system as this

could produce a fixed phase
difference between correspond-
ing voltage.

NOTE: The voltages are equal
in magnitude and phase.

The alternator is now connect-
ed in parallel with the power
system.

NOTE: DO NOT close the paral-
leling switch again without
observing the correct timing
as previously explained.

NOTE: One lamp is straight -
connected between correspond-
ing phases while the other
two are cross connected.

Interchange the two leads of
the two lamps at the terminals
of the paralleling switch.

METHOD OF EVALUATION:

1.

Observe the switching of the alternators.
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'JOB: Install, Connect and Operate a JOB SHEET

Polyphase Motor TDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-15
COURSE: Electrical Occupations DRAWING NO: D-3-15

MATERIAL: Escutcheon Plate
8 Patch Cords

- EQUIPMENT: Base Unit and Input Control SPST Knife Switch
Polyphase Induction Motor Hand Held Tz<hometer
TOOLS: Standard Electrician's Tool Pouch

SAFETY PRECAUTIONS:

The voltages involved in these experiments are relatively large
and typical of industry, When handled improperly, they can be
dangerous

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Connect as in D-3-15, NOTE: Inspect the motor de-
tails of construction, ventila-
tion and method of lubrication.

2. MWith knife switch closed turn power on, NOTE: Direction of rotation.
_measure speed, and turn power off.

3. Interchange leads L1 and L2. Turn power NOTE: Direction of rotation.
on. Turn power off.

4. Interchange leads L2 and L3. Turn power NOTE: Direction of rotation.
on. Turn power off.

5. With knife switch open briefly turn NOTE: Results.
power on. Turn power off. .

6. Close knife switch. Turn power on, open NOTE: Results.
knife switch. Turn power off.

7. Dismantle job.

METHOD OF EVALUATION:

Check to sece if the students know how to reverse a polyphase motor.

220

Q 321




Doty PHASE
| inoyeTioN

MOTOR
C-6/3~1

- E2E

. LA DA gl e

e e 1 APPROVED BY:

120/ 206 VAC ~ PEt—— ——
L2 O e

7 HOUAD ROTOR MOTOR
% —p i3 ‘ ‘

DRAWING NUMBER

| | “D-‘3:-.T5‘ | 261




JOB:

UNIT III: Motor Generators

COURSE: Electrical Occupations

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Base Unit Prony Brake
Input Control -
Wound Rotor Motor

TOOLS:; Standard Electrician's Tool Pouch

Install, Connect and Operate a
Wound Rotor Motor

Wound Rotor Speed Controlier
Ohmmeter (low resistance)

JOB SHEET

IDENTIFICATION CODE
JOB NUMBER: J-3-16
DRAWING NO: D-3-16

Strobe Light
2 Switch Units
Tachometer

COMPETENCE - PROCEDURE/STEPS
The student will be ab]p to:

TEACHING/LEARNING ACTIVITIES

1.
2,

3.

4.

5.

6.

7.

8.

(2)

Set up, secure and wire as in D-3-16.

Set the controller to start.

Turn power
on. Turn off power.

Interchange T1 and T3 of the starter
terminals. Repeat procedure (2).

Interchange leads L2 and L3 of the
starter terminals and repeat procedure

Interchange leads M1 and M2 of the rotor
terminals and repeat step (2).

Repeat (5) and then set the controller to
run position for zero resistance. Turn
power off.

Install prony brake with operating knob
in start position, turn on motor.

Slowly turn the operating knob to run
position,load the motor with prony brake
to rated load 33 oz. Repeat with each
setting of the wound rotor controller.
Remove the load, turn off power.

202
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NOTE: This will be maximum
resjstance; direction of
rotation and measure of speed

should be noted.

S

NOTE: How the direction of

rotation compares with the .
original direction.

NOTE: Measure the no load
speed.
NOTE: Keep belt slack. Check

rotation to see it its approp-
riate fcr prony brake, if
not reverse.

NOTE: Do not have external
resistance in the rotor circuit.
Measure the speed.



COMPETENCE - PROCEDURES/STEPS TEACHING/LEARNING ACTIVITIES

9. Use a strobe light to observe the follow- NOTE: Note the. iasults of
ing: (a) through (d).
a. With S1 open and S2 closed turn power
on/turn power off.
b. With ST closed and S2 open turn power
on/turn power off.
c. With ST and 52 closed turn power on,
open S1, turn power off,
d. With ST and S2 closed turn power on,
open S2, turn power off.

10. Open all rotor lines, turn power on. NOTE: The rotor will ke
Measure the voltage between each pair of stationary. Note whether
rotor terminals. Turn the rotor by hand any change occurs in the
to various positions. : voltage between a pair of

rotor terminals.

11. Leave the rotor lines open. Apply a NOTE: Whether any change
single phase voltage of rated value tc a occurs in the voltage between
pair of stator terminals. Measure volt- a pair of rotor terminals.
age between each pair of rotor terminals.

Turn the rotor by hand to various posi- {
tions.

12. Turn power off, dismantle.

METHCD OF EVALUATION:

Ask: 1. for some specific .in:s the students observed about the wound
rotor motor and controlier.
2. for the effect of interchanging leads in the stator.
3. what did they observe with the strobe 1ight.
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JOB: Install and Connect a Split Phase JOB SHEET
Induction Motor, Capacitor Start IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J-2-17
COURSE: Electrical Occupations DRAWING NO: D-3-17
MATERJAL:  Escutcheon Plate -
8 Patch Cords
EQUIPMENT: Base Unit Input Control Split Phase Motor
AC Ammeter Prony Brake Unit Capacitor Start Motor
Switch Unit Tachometer Universal Current Transformer
TOOLS: Standard Electrician's Tool Pouch
COMPETENCE - PROCEDURE/STEPS |
The student will be able to: TEACHING/LEARNINQ AFTFVIT¥E§
1. Set up, wire, and secure as in D-3-17. NOTE: Construction, methods
' of ventilation, lubrications,
and starting.
2. Open SW1, turn power on. NOTE: This will take the
starting wiadings out.
Motor will hum but no rotation.
DO NOT leave your hand on the
shaft.
. Quicklyturn—the shaft clockwise with ~~ ~"NOTE: “Direction. =~~~
your hand. Turn power off.
4. Repeat procedure (3) by turning counter- NOTE: Direction.
clockwise. Turn power off. ’
5. Close SWI. Turn power on; turn power NOTE: Starting winding is
off. : parailel with main winding.
6. Interchange leads of supply to the NOTE: Direction.
winding. Repeat procedure (5).
7. Interchange leads to the starting
winding from the main winding. Repeat
procedure (5).
8. Interchange leads of supply to the main
windings. Repeat procedure (5), restore
the connection as in procedure (5).
9. Interchange leads to the main winding

from the starting winding. Repeat pro-

cedure (5). Interchange leads to the

main winding. Repeat procedure (5).
200
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COMPETENCE ~ PROCEDURES/STEPS TEACHING/LEARNING ACTIVITIES

10. Install prony brake with belt slack. NOTE: Check rotation to see
Measure the no load speed of the motor; if direction is appropriate.
load the motor with the prony brake to
rated load (33 o0z.); measure the speed
and current. Turn power off.

11. Tighten prony brake such that the motor NOTE: Do not leave power on
will not start when rated voltage at too long.
rated frequency is applied. Turn power
on. Measure starting current and torque.
Turn power off as soon as measSurements
are made.

12. Dismantle,

METHOD OF EVALUATION:

The instructor will observe the student perfbrming this job.
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~ J0B: Install and Connect A Shaded Pole JOB_SHEET

_ Induction Motor TDENTIFICATION CODE
UNIT 111: Motor Generators JOR NUMBER: J-3-18
COURSE : Electrical Occupations DRAWING NO: D-3-18

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Shaded Pole Motor
Double Pole, Double Throw Switch

TOOLS: Standard Electrician's Tool Pouch

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Conncct and wire as in D-3-18.
.2. Place SW2 switch in the off position. NOTE: Check all connections.
Apply power.

3.
4. Turn SW2 switch to the on position in one
di =ztion.

5. Turn SW2 switch off. S NOTE: Direction of rotation
as it comes to a stop.
e B Turn_SWZ switch in the other direction to

on.

7. Turn SW2 switch off. NOTE: Direction of rotation
as it comes to a stop.
8. Dismantle.

'METHOD OF EVALUATION:

The instructor will observe the student as he performs this job.
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JOB: Install and Connect a Universal JOB SHEET

Motor TDENTIFICATION CODE
UNIT I11: Motor Generators JOB NUMBER: J-3-19
COURSE: Electrical Occupations DRAWING NO: D-3-19

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Universal Motor
Double Pole, Double Throw Switch

TOOLS: Standard Electrician's Tool Pouch

COMPETENZE - PROCEDURE/STEPS
The student will be able to: ] TEAC?;NGKFEABFSNG ACTIVITIES

1. Set up and connect as D-3-19.

2. Place SW2 switch in off position. NOTE: Check all connections.

3. Apply power.

4. Operate SW2 switch to on position. NOTE: Motor should rotate.

5. Turn SW2 switch to off. NOTE: Rotation as it comes
K ! to a stop.

6. Turn SW2 switch in the other to on.

7. Turn SW2 switch off. NCTE: Direction of rotation
‘ as it comes to a stop.

METHOD OF EVALUATION:

1. If assignment is carried out they chould be able to tell you what happened
when SW2 was operated.
2. Direction CW and CCW rotation.
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’ JOB: Install and Determine the Efficency JOB SHEET

of A Basic Transformer TDENTTFTCATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-20
COURSE: Electrical Occupations DRAWING NO: D-3-20

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: Demonstration Transformer

Input Control Unit 2 AC Ammeters 0-2.5A
2 AC Voltmeter. 0-150V Resistive Load
TOOLS: Standard Electrician's Tool Pouch

COMPETENCE - PROCEDURE/STEPS
The student will be able to: - TEACHING/LEARNING ACTIVITIES

1. Connect the transformer as in D-3-20.

2. Turn power on. Apply the rated voltage
to primary winding. Secondary has no
load.

B 3. Load the transformer by the resistance
load through 8 steps from 0 to 125% of
its rated load. Record each step in
Table 1:
(a) Primary voltage V,

(b) Primary current I
(c) Power input Py
(d)
(e)

4, Decrease the load to zero. Turn power
off.

Secondary voltage ¥,
Secondary current Ip

METHOD OF EVALUATION:

The instructor will check the recorded voltaass.
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JOB:
Single Phase Transformers in
Parallel
UNIT I1I: lotor Generators
COURSE: Electrical Occupations
MATERIAL: Escutcheon Plate
8 Patch Cords
EQUIPMENT: 2 Demonstration Transformers
3 AC Ammeters 0-2.5/5A
DPDT Switch
TOOLS: Standard Electrician's Tool Pouch

Install, Wire and Operate Two

JOB_SHEET
TDENTIFICATION CODE

J0B NUMBER: J-3-21

DRAWING NO: D-3-21

Input Control Unit
2 AC Voltmeter 0-150/250
3 Resistive lLoads

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

Connect transformer as in D-3-21.

Before switching on make sure that
switches SW1 and SW2 are open.

Turn power on and apply the rate voltage

to the primary windings with the trans-

formers on no-load.

Close switch SW1 in position 1. Record
the voltage V0 in Table 1.
Close switch SW1 in position 2. Reccrd

the voltage V0 in Table 1.

With the voltage V eqhai to zero, close
SW2. 0

Load the transformer using the resistive
load through 8 steps from 0 to 125% of
the rated current. Record each step in

(az Current in Trans A, Ip.
(b) Current in Trans B, Ig.

(c) Current in Load I;.

(d) Voltage across Load V.

Decrease the load to zero. Turn off
power. Dismantle.
279
345

NOTE: Transformer B is con-
nected in parallel with A.

NOTE: In one or the other
position the voltage will
read twice the terminal
voltage. s

NOTE: Never close SW2 if the
voltage is more than 10% of
the terminal voltage. Now
transformer B is in parallel
with A."



COMFETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

METHOD OF EVALUATION:

What must be done when you parallel two transformers?
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JOB: Install and Connect Three Single
Phase Transiormers to Delta-Delta

UNIT III: Motor Generatcrs
COURSE: Electrical Occupations

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: 3 Demonstration Transformers
Demonstration 30 Transformer
A 3-Lamp Board

TCLS: Standard Electrician's Tool Pouch

JOB SHEET
TDENTIFICATION CODE

JOB NUMBER: J-3-22
DRAWING NO: D-3-22

3 Lamps 40 Watt 120V
Input Control Unit

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVI

TIES

1. Connect the three single phase tra.s-
formers as in D-3-22.

2. Turn the power on and apply rated voltage
to the primary windings with the secondary
windings cunnected to a three phase load
as specified.

3. Using a voit~ieter measure and record in
Tablz 1:
Prizary Line Voltage
Secondary Line Voltage
Secondary Phase Voltage

4. Turn off power. Dismantle.

METHOD OF EVALUATION:

The instructor will check the recorded voltages in Table #1.
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JOB: Install and Connect Three Single JOB SHEET

Phase Transformers To Delta-Wye - IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER:.‘Qf3723
COURSE: Electrical Occupations DRAWING NO: D-3-23

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: 3 Demonstration Transformers

Demonstration 3P Transformer 3 Lamps 40 Watt 120V
A 3-Lamp Board Input Control Unit
TOOLS: Standard Electrician's Tool Pouch

COMPETENCE - PROCEDURE/STEPS TNE ACT 7
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. SAME AS J-3-22. .
2. Refer to Table 1 on J-3-22.

METHOD OF EVALUATION:

The instructor will check the recorded voltages in table #1.
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JOB: Install and Connect Three Single JOB SHEET

Phase Transformers To Wye-Wye IDENTIFICATION CODE
UNIT III: Motor Generators JOB NUMBER: J<3=24
COURSE: Electrical Occupations DRAWING NO: D-3-24

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: 3 Demonstration Transformers

Demonstration 3P Transformer 3 Lamps 40 Watt 120V
A 3-Lamp Board : Input Control Unit
TOOLS: Standard Electrician's Tool Pouch

COMPETENCE - PROCEDURE/STEPS '
o = DR o  TEACHING/LEARNING ACTIVITIES

1. SAME AS J-3-22.
2. Refer to Table 1 on J-3-22. SN

METHOD OF EVALUATION:

The instructor will check the recorded voltages on chart #1.
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JOB: Install and Connect Three Single JOB SHEET

Phase Transfarmers To Wye-Delta TDENTIFTCATION CODE
UNIT III: Motor Generators JOB NUMBER: J-3-25
COURSE: Electrical Occupations _ DRAWING NO: Dy3-25

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: 3 Demonstration Transformers L
Demonstration 39 Transformer 3 Lamps 40 Watt 120V

A 3-Lamp Board Input Control Unit
TOOLS: Standard Electricians Tool Pouch

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. SAME AS J-3-22.
2. Refer to Table 1 on J-3-22.

METHOD OF EVALUATION:

The instructor will check the recorded voltages on Table #1.
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JOB: Install and Connect Three Single JOB SHEET

Phase Transformers to Open Delta IDENTIFICATION CODE
UNIT III: Motor Generators JOR NUMBER: J-3-26
COURSE: Electrical Occupations DRAWING NO: D-3-26

MATERIAL: Escutcheon Plate
8 Patch Cords

EQUIPMENT: 3 Demonstration Transformers

Demonstration 3P Transformer 3 Lamps 40 Watt 120V
A 3-Lamp Board : Input Control Unit
TOOLS: Standard Electrician's Tool Pouch

COMPETENCE -~ PROCEDURE/STEPS
The student will be able to:

1. SAME AS J-3-22.

 TEACHING/LEARNING ACTIVITIES

Refer to Table 1 on J-3-22.

[a%]

METHOD OF EVALUATION:

The instructor will check the recorded voltages on table #1.
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JOB: Draw Various Equipment, Symbols JOB SHEET

and Diagrams Used In Motor Control IDENTIFICATION CODE
Circuits

JOB NUMBER: J-4-1
UNIT IV: Motor Control

‘ DRAWING NO: D-4-la
COURSE: Electrical Occupations D-4-1b

MATERIAL: Drawing of Symbols Paper .
Drawing Equipment Pencil

~ COMPETENCE - PROCEDURE/STFP® B

The student will be able ' TEACHING/LEARNING ACTIVITIES
1. Select the proper symb: ' to drawn. . SC-4-1
2. Neatly reproduce the symbol. . SC-4-2

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC Application

Local electric code application
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JOB:

Draw Motor Control Circuits
Using Proper Symbols

UNIT IV: Motor Control
COURSE: Electrical Occupations
MATERIAL:  Drawing Sheets Paper

Drawing Equipment Pencil

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-4-2

COMPETENCE - PROCEDURE/STEPS

The

student will be able to:

1. Me2tly draw various motor control circuits
as instructed using the proper symbols.

TEACHING/L.FARNING ACTIVITIES

. SC~4-1
. SC-4-2
. SC-4-4
. SC-4-6

METHOD OF EVALUATION:

1.
2.
3.
4.
S.
6.
7.

Layout

Measurememgs— -

Splices amd eyes

Print

Workmansiip

NEC application

Local electric code application
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JOB: Wire A Single Phase, Single JOB SHEET

Station Motor Control System IDENTIFICATION CODE
UNIT IV: Motor Control JOB NUMBER: J-4-3
COURSE: Electrical Occupations DRAWING NO: D-4-3
MATERIAL: Wire Fuse-box

Relay Push-button

Motor Lamp:tiolder and Bulb
TOOLS: Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules
2. Use caution with power-on circuit

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHIN?/LEARNING ACTIVITIES

1. Select all material needed. . SC-4-1 through SC-4-11
Mount all equipment.

Run all wires to equipment.

oW N

Make all splices and connections.
5. Test for shorts and grounds.

6. Apply proper voltage and test job.

......

8. Tear down job and store material.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

‘Workmanship

NEC application _

Local electric code application
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Three-wire and Separate Controls
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When the start button {8 pushed, the circuit is completed through the coil (M),
and the contacts at M close, When the start button is released, the coil would be
de-energized except for the holding contact at M. (Also-called maintaining contast
or sealing contact.) With the contact closed, the circuit is still complete through
the coil. If the stop button is pushed, the circuitis broken, the coil loses its energy,
and the contacts at M open, When the stop button is released, the circuit remains
open becauseboth the holding contact and the start button areopen. The start button
would have to be pushed again to complete the circuit, Operation of the overload
would have the same effect, If the supply voltage failed, the circuit would be de-
energized, and with a return of supply voltage the circuit would still remain open
until the start button was pushed again, This is called no-voltage release and pro-

tects the operator and the equipment, ‘ . ‘ ]
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JOB: Wire a Single Phase, Hand-off- JOB SHEET

auto Motor Controi System IDENTIFICATION CODE
UNIT IV: Motor Control JOB NUMBER: J-4-4
COURSE: Electrical Occupations DRAWING NO: D-4-4
MATERIAL: Wire

Relay Hand-off-auto Switch

Fuse-box Motor Pressure Switch
TOOLS: Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules
2. Use caution with power on circuit

COMPETENCE - PROCEDURE/STEPS -
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Select all material needed. . SC-4-1 through SC-4-11

2. Mount all equipment.

3. Run all wires to equipment.
4, Make all splices and connections.
5. Test for shorts and grounds.

Apply proper voltage and test job.

(=]

7. Trouble~-shoot job if necessary.

8. Tear down job and store material.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application

SN W -
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Hand-off Antomatic Controls

U

HAND
[ .

OFF

AUTO

\TWO-WIRE CONTROL DEVICE

£8E

In the hand position, the coil (M) is energized all the time, and the motor runs
continuously, In the off position, the motor does not run at all, In the automatic
position, the motor runs whenever the two-wire control device is closed, The con-

trol device may be a pressure switch, limit switch, thermostat, or other two-wire
control, -




JOB: Wire a Multiple Push-button
Station Motor Control System,
Single Phase

UNIT 1IV: Motor Control

COURSE: Electrical Occupations
MATERIAL: Wire

Relay Fuse Box

Motor 2 or More Push Buttons
TOOLS: Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

JOB SHEET
IDENTTFICATION CODE

JOB NUMBER: J-4-5

DRAWING NO: D-4-5

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Select all material needed.

2. Mount all equipment.

3. Run all wires to equipment.

4. Make all splices and connections.
5. Test for shorts and grounds.

6. Apply proper voltage and test job.
7. Trouble-shoot job if needed.

8. Tear down job and store materials.

. SC-4-1 through SC-4-11

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Loca] electric code app11cat1on

NoswNh -~
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Multiple Push Button Stations

STARY L2
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START

When a motor must be startad and stopped from more than one location, any
number of start and stop buttons maybe wired together as required, It is alsopos-

sible to use only one "start-stop" station and have Several stop buttons at different
locations to serve as emergency stops.
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JOB: Wire a Sequence (A-or B) Control JOB SHEET

v Motor Control System, Single Phase IDENTIFICATION CODE
UNIT 1IV: Motor Control JOB NUMBER: J-4-6
COURSE: Electrical Occupations DRAWING NO: D-4-6A
D-4-6B
MATERIAL: Wire Fuse Box
Relays Push Buttons
Lights Time Delay Relays
TOOLS: Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Select all material needed. . SC-4-1 through SC-4-11
2. Mount all equipment.
3. Run all wire to equipment.
4. Make all splices and connections,
5. Test for shorts and groundsﬂ}

6. Apply proper voltage and test job,
7. Trouble-shoot job if needed.

8. Tear down job and store material.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

MEC application

Local electric code application
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J0B: Wire a Time-Delay Low-Voltage JOB SHEET

Release, Motor Control System, TDENTIFICATION CODE
Single Phase

JOB NUMBER: J-4-7
UNIT IV: Motor Control

DRAWING NO: D-4-7

COURSE: Electrical Occupations
MATERIAL: Time Delay Relays
Push Button Fuse Box Wire
Magnetic Starter Unit Motor
TOOLS: Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules,
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS ' - S
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Select all material needed. . SC~4-1 through SC-4-11
Mount all equipment.

Run all wires to equipment.

Make all splicex and cemnections.

Test for shorts and grounds.

Apply proper voltage ard test job.

N oYy O AW N

.. Trouble-shoot job t% needed.

e8]

Tear down job ant =mre material.

METHOD OF EVALUATION:

1 Layout

2. Measurements

3. Splices and eyes

4. Print

5. Workmanstrip

6. NEL appiication

7. Lomr =lectric code applicstion
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JOB:

Wire Other Motor Control Systems,
Single Phase, Using:

Timing Relays
Pressure Switches
Float Switches
Limit Switches
Solenoid Valves
Temperature Switches

MMoO >

UNIT IV: Motor Control

COURSE: Electrical Occupations

MATERIAL: As the shop material supply dictates

TOOLS:: " Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

JOB SHEET
TDENTIFICATION CODE

JOB NUMBER: J-4-8

DRAWING NO: D-4-8A-F

"COMPETENCE - PROCEDURE/STEPS

The student will be able to:

TEACHING/LEARNING ACTIVITIES

—
.

0 N OO ;P W

Select all material needed. . SC-4-1 through SC-4-11

Mount all equipment.

Run all wires to equipment.

Make all splices and connections.
Test for shorts and grounds.
Apply proper voltage and test job.
Trouble-shoot job if needed.

Tear down job and store material.

METHOD OF EVALUATION:

Layout
Measurements
Splices and eyes
Print
Workmanship

NEC application™
Local electric code application
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Float Switches

.

Float switches are designed and used for automatic contrulof u-c and dec pump
motor magnetic starters or for automatic direct control of light motor loads,
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Limit Switches

Limit switches are ordinarily used
aspilot devices in control circuits of mag-
netic starters to govern starting, stop-
ping. or reversing of electric molors.
They may be used either as control devices
for regular operation or as mergency
switches 1o prevent improper functioning

of machinery,
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Solenoid Valves
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e B Valves are mecianical devices designest to control the flow of fluids; suchas
o Sm— syeely  4iry oil, water, gases, etc. Wiile many valmes are manually operated, thestrend for
N7 many years in meelern industrizl plants hasdeen toward the use of electrically oper-

e daiv’ ated valves placed close to the devices thayoperate, thus keeping the-necessary
piping short, Remote control is then avaiiable, either by a manually operated
switch or through the contacts of automatic:electrical devices, by running only
pair of control wires between the valve and the control device, |
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Temperature Switches

% | Temperalure switches are designed-for atomatic controlof temperature main-
taining equipmen!. General industrial temperature controllers are recommended
for heating applications where the temperature to be controlled is higher than the
,,,,, ... normalor ambient temperature. In general, the application |
| would be in connection with the controlled liquids rather than
gases because of the relatively greater conductivity between
bulb and liquid when compared to conductivity between bulb
and gas (i.e., air, etc.). Generally, where air or gas tem-
perature is to be controlled. the sensitivity will decrease
and the difference between “on and off" will widen.

s
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JOB:

Wire a Motor Controller for A Two-
Speed Two-Winding Motor, Three Phase

UNIT 1IV: Motor Control

COURSE: Electrical Occupations
MATERIAL: Wire Push Buttons
Relay Fuse Box

EQUIPMENT: Motor

TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

JOB SHEET
IDENTIFICATION CODE

JOB NUMBER: J-4-9
DRAWING NO: D-4-9

COMPETENCE - PROCEDURE/STEPS )
The stdent will be able to:

TEACHING/LEARNING ACTIVITIES

o W

Select all material needed.
Mount all equipment.

Run all wires to equipment.

Make all splices and connections.

Test for shorts and grounds.
Apply voltage and test job.
Trouble-shoot job if needed.

Tear down job and store material.

. SC-4~1 through SC-4-11

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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JOB: Wire a Two-Speed, One-Winding
Motor Controller, Three Phase

UNIT IV: Motor Control

COURSE: Electrical Occupations
MATERIAL: Wire Push Buttons
Proper Relay Fuse Box

EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

JOB_SHEET
IDENTIFICATION CODE

JOB NUMBER: J-4-10
DRAWING NO: D-4-10

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Select all material needed.

2. Mount all equipment.

3. Run all wires to equipment.

4. Make all splices and connections.
5. Test for shorts and grounds.

6. Apply proper voltage and test job.
7. Trouble-shoot job if needed.

8. Tear down job and store material.

. SC-4-1 through SC-4-11

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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JUB: Wire a Four-Speed, Two-Winding JOB SHEET

Motor Controller, Three Phase IDENTIFICATION CODE
UNIT 1Vv: Motor Control JOB NUMBER: J-4-11
COURSE: Electrical Occupations DRAWING NO: D-4-11

MATERIAL: Wire

Proper Relays

Proper Push Buttons
EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all safety rules.
2. Use caution while power is on.

COMPETENCE - PROCEDURE/STEPS O ING | "
The student will be able to. TEACHING/LEARNING ACTIVITIES

1. Select all material needed. . SC-4-1 through SC-4-11
2. Mount all equipment.

3. Run all wirgs to equipment.

4. Make all splices and connections.

5. Test for short and grounds.

6. Apply voltage and test.

7. Tear down job store material.

METHOD OF EVALUATION:

rayout

Measurements

Splices and eyes

Print

Workmanship

NEC application . :
Local electric code application
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JOB: Wire a Forward-Reverse Motor JOB SHEET

Contro! System for Three Phase TDENTIFICATION CODE
UNIT 1IV: Motor Control JOB NUMBER: J-4-12
COURSE : Electrical Occupations DRAWING NO: D-4-12
MATERIAL: MWire . Push Button
Proper Relay Limit Switches
~ TOOLS: One Set of Shop Hand Tools

SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS e ———
The student will be able to: TEACHING/LEARNING AFT;VITIF%

1. Select all material needed. . SC-4-1 through SC-4-11
2. Mount all equipment.

3. Run all wires to equipment.

4. Make all splices and connections.

5. Test for shorts and grounds.

6. Apply voltage and test job.

7. Trouble-shoot job if needed.

8. Tear down job and store materiafl.

METHOD OF EVALUATION:

] Layout

2. Measurements

3. Splices and eyes

4. Print

5. Workmanship

6. NEC application

7. Local electric code application
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JOB: Wire an Across-The-Line Starting JOB SHEET

Controller for D.C. TDENTIFICATION CODE
UNIT 1IV: Motor Control JOB NUMBER: J-4-13
COURSE: Electrical Occupations DRAWING NO: D-4-13
MATERIAL:  MWire Across The Line Starter Box

Fuse Box Step and Start Push Button

EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on,

COMPETENCE - PRGCEDURE/STEPS

The student will be able to: TEACHING/EEARNING ACTIVITIES

1. Select all material needed. . SC-4-1 through SC-4-11
‘2. Mount all equipment.

3. Run all wires to equipment.

4. Make all splices and connections.

5. Test for shorts and grounds.

6. Apply voltage and test job.

7. Trouble-shoot job if needed.

8. Tear down job and stop material.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application ,
Local electric code application
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JOB: Wire a Magnetic Time Limit JOB SHEET

Controller for D.C. IDENTIFICATION CODE
UNIT IV: Motor Control JOB NUMBER: J-4-14
COURSE: Electrical Occupations DRAWING NO: D-4-14
MATERIAL:  Fuse Box Push Button

Wire Controller

EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on,

COMPETENCE - PROCEDURE/STEPS o N/
The student will be able to-: TEACHING/LEARNING ACTIVITIES

1. Select all material needed. . SC-4-1 thrbugh SC-4-1
2. Mount all equipment.
3. Run all wires to equipment.

Make all spiices and connections.

Test for shorts and grounds.

6. Apply voltage and test job.
7. Trouble-shoot job if needed.
8. Tear down job and store material.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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Line chagram of magnetic time limit starter,

The magnetic time limit controller operates on the principle o{ time delay by
causing the magnetic fluxof a coil to decay slowly. This is accomplished by means
of a copper sleeve surrounding the iron core,
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JOB: Wire.a Voltage-drop Acceleration ~ JOB SHEET

Controller for D.C. IDENTIFICATION CODE
UNIT IV:  Motor Control | JOB NUMBER: J-4-15
COURSE: Electrical Occupations DRAWING NO: D-4-15
MATERIAL:  Fuse Box Controller

Wire Push Button

EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Be careful when using power on circuit.

COMPETENCE - PROCEDURE/STEPS

The student will be able to-: TEACHING/LEARNING ACTIVITIES

1. Select all maferia]s needed. . SC-4-1 through SC-4-11
2. Hcunt &il equipment.
3. Run all wires to equipment.
4. Make all splices and connections.
e T F R SRS AR GRoURdS T T
6. Apply proper voltage and test job.
7. Trouble-shoot job if needed. |

8. Tear down job and store materials.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application _

Local electric code application”

302

NOVOYVP WONY

437




. I [ ]

L1+ L'Z"
Vollage Drop Acceleration '
SHUNT FIELD
_IYYYL
Fi F2
SERIES FiELD
M R punm 2 oy B3 pomenm R4 ] §e
fme] ot Y g{EES
14 24 3A
e =
244 O.sz‘;
SHA
START

SEYV

[}
Valtage drop acceleration

Voltage drop acceleration refers toa d-c controller using double coil lockout ;
+ contactors utilizing the voltage dropacross the starting resistors tofurnish current
to the holding coils and obtain time delay.
! Jres s e -~ e e s, 1 8 A e ik o \ » . . : . . I m;
APPRC'/ED BY! A
Rl E— DRAWN BY 1

DATE: ' REVISKD ‘ f
VOLTAGE-DROP ACCELERATION CONTROLLER FOR D.C. |

DRAWING NUMBEN

IR




JOb: Wire A Series Relay Acceleration JOB SHEET

System for D.C. . TDENTYFITATION CODE
UNIT Tv; Motor Control JOB NUMBER: J-4-16
COURSE: Electrical Occupations | _ DRAWING NO: D-4-16
MATERIAL: Wire

Relays Knife Switch

Resistors Stop - Start Push Button
EQUIPMENT: Motor |
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Use all shop safety precautions.
2. Be careful when power is on circuit.

COMPETENCE - PRGCEDURE/STEPS

The student will be able to: ‘AIFACHIqu}EARNING ACTIVITIES

1. Select all material. . SC-4-1 through SC-4-11
2. Mount all equipment.
3. Run ali wires to equipment.

4. Make all splices and connections.

e R i e e oy 17 S g 8 o At 8 i e A R 1 B e ki s e e S £ S b < e+ s S 8 Y T A P, R P g e A

5. Test for grounds and shorts.
6. Apply proper voltage and test.
7. Trouble-shoot job if needed.

8. Tear down job and store material.

METHOD OF EVALUATION:

Laycut

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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Series Relay Acceleration ~ f-=~—~======osesoosmrs—cosmomem e ee

evd

Line diagram of d-¢ series relay acceleration,

Related Information

Series d-c relays consist of a few turns of heavy wire and are extremely fast in
operation. A spring opens the contacts when the current dacreases below the value
for which the relay is set.

— [E——
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JOB: ri:ntall and Wire Other Control JOB SHEET

Circuits of D.C. Control Using ' TDENTTFICATION CODE
Jog or Inch Control

JOB NUMBER: J-4-17A
UNIT Iv: ‘Motor Control

DRAWING NO: D-4-17A

COURSL: Electrical Occupations
MATERIAL:  Wire Push Buttons
Relays Fuse Box

—
it <

EQUIPMENT: Motor
TooLs: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Select all materials needed. . SC-4-1 through SC-4-11
2. Mount all equipment,
Run all wires to equipment.

3.
4. Make all splices and connections.

5. Test for shorts and grounds. )
6. Apply proper vo]tage and test job.
7. Trouble-shoot job if needed.

8. Tear down job and store materials.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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JOB: Install and Wire Other Control
Circuits of D.C. Control Using
Plugging Control

UNIT 1IV: Motor Control

COURSE: Electrical Occupaticns
MATERIAL: Wire Push Buttons
Relays Fuse Box

EQUIPMENT: Motor “
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

JOB_SHEET
TDENTIFICATION CODE

JOB NUMBER: J-4-17B
DRAWING NO: D-4-17B

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Select all materials needed.
2. Mount all equipment.

3. Run all wires to equipment.

~———

. SC-4-1 through SC-4-11

Make ‘a'H*'sp'T'iceS‘"and“ connections, T T T T e

5. Test for shorts and grounds.
Apply proper voltage and test Jjob.
Trouble-shoot job if needed.

Tear down job ahd store materials.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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JOB: Install and Wire Other Control . JOB SHEET
Circuits of D.C. Control Using IDENTIFICATION CODE
Electric Braking Control

JOB NUMBER: J-4-17C
UNIT 1V: Motor Control

DRAWING NO: D-4-17C

COURSE: Electrical Occupations
MATERIAL: Wire Push Buttons
Relays Fuse Box

EQUIPMENT: Motor
TOOLS: One Set of Shop Find Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES

1. Select all materials needed. . SC-4-1 throu,h SC-4-11
) 2. Mount all equipment.

Run all wires to equipment.

Make all splices and connections.
Test for shorts and grounds.

6. Appiy proper voltage and test job.

7. Trouble-shoot job if needed.

8. Tear down Jjob and store materials.

METHOD OF EVALUATION:

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application :

Local electric code application

~NOoOYOY P wnN —~
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JOB: Install and Wire Other Control JOB SHEET
Circuits of D.C. Control Using IDENTIFICATION CODE
Dynamic Braking Contro)

JOB NUMBER: J-4-17D
UNIT IV: Motor Control :
' DRAWING NO: D-4-17D

COURSE: Electrical Occupations
MATERIAL: Wire Push Buttons
Relays Fuse Box

EQUIPMENT: Motor
TOOLS: One Set of Shop Hand Tools
SAFETY PRECAUTIONS:

1. Practice all shop safety rules.
2. Use caution when power is on.

COMPETENCE - PROCEDURE/STEPS h

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Select all materials needed. . SC-4-1 through SC-4-11
2. Mount all eauipment.

3. Run all wires to equipment.

4, Make all splices and connections.

5. Test for shorts and grounds.

Apply proper voltage and test job.

Troubje-shoot job if needed.

o ~N o

Tear down job and store materials,

.mﬁEfHOD,b?mEvALUA}iaN}WMN.WNWJMmeNMWmMWM;u

Layout

Measurements

Splices and eyes

Print

Workmanship

NEC application

Local electric code application
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JOB: Pe~form Maintenance on a Defective JOB SHEET

Fluorescent Fixture TDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-1
COURSE: Electrical Occupations

MATERIAL: Fluorescent lamps with several defects
EQUIPMENT: Cathode Voltage Indicator
Test Volt Meter
Tester for Recessed Double Contact and Bipin Sockets
TOOLS: Standard Electricians' Tool Pouch
SAFETY PRECAUTIONS:

1. Be careful of breakage.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING A?TIVITIES

1. Visually check fixtures.
2. Plug in fixture.
3. Check for faults.

4. Make proper adjustmer:s.

- “ a——— —

METHOD OF EVALUATION:

The instructor will check fixture for pic:er operation.
370
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JOB: Perform Periodic Maintenance on JOB SHEET

a Motor IDENTIFICATION CODE
UNIT V: Electrical Maintenarice JOB NUMBER: J-5-2
COURSE: Electrical Occupations

MATERIAL: A Large Rotating Motor/Generator
"QUIPMENT: Volt Ohmmeter

Meggar Pencil
Paper Pad
TOOLS: Standard Electricians' Tool Pouch

SAFETY PRECAUTIONS:

1. Be sure the electrical service is shut off.

COMPETENCE - PROCEDURE/STEPS o T N -
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Visual inspection.
Check armature windings.

Check field windings.

W M

Check brush riggings.
5. Test the insulation resistance.
6. Check for cleanness.

7. Check voltage.

METHOD OF EVALUATION:

The instructor will turn motor on to check for proper operation.

271

463




JOB: Perform Periodic Maintenance on JOB SHEET

an Emergency Lighting System IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-3
COURSE: Electrical Occupations

MATERIAL: A small motor generator set, or
the school's large system

EQUIPMENT: Volt Ohmmeter
TOOLS: Standard Electricians' Tool Pouch
SAFETY PRECAUTIONS:

1. If using a gasoline engine have proper ventilation.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Visually check the fixtures.

2. Check the chart for last inspection.
3. Check readings.

4. Turn system on.

5. Check vo]tage/amperagé.

6. Write findings in the record chart.

METHOD uF EVALUATION:

The instructor will check the chart.
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JOB: Check and Perform Maintenance on JOB SHEET

an Electrical Operated Overhead TDENTIFICATION CODE
Door
JOB NUMBER: J-5-4
CUNIT V: Electrical Maintenance
COURSE: Eiectrical Occupations

MATERIAL: Use the overhead doors in the
shop area

EQUIPMENT: Ladder

TOOLS: Standard Electricians' Tool Pouch
SAFETY PRECAUTIONS:

1. Have someone with you to steady ladder.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Visually check the equipment.

2. Check on chart when last inspected and
oiled.

3. Check for loose track.
4. Check the alignment of door.

5. Inspect chain, belts, steel cables for
fraying.

6. Check motor.

7. CLheck controls,

METHOD OF EVALUATION:

The instructor will observe the work being done.
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J08: Perform Periodic Maintenance on JOB SHEET

an Elevator IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-5
COURSE: Electrical Occupations

MATERIAL: A Small one or two Passengey
Elevator or a Chair Rise& on Steps

EQUIPMENT: Volt Ohmmeter

TOOLS: Standard Electricians' Tool Pouch

COMPETENCE - PROCEDURE/STEPS T CACHTNG /I EARNTNE AL ¥
The student will be able to: TEACHING/LEARNING ACTIVITIES

m]. Visually check the equipment.
2. Check the guide rails for alignment.
3. Inspect cable for fraying.

4. Check the safety devices, door closer
bottom device etc.

5. Check controls.
6. Check pulleys.
7. Check motor.

8. Adjust and record findings in service
chart. .

METHOD OF EVALUATION:

The instructor will check the chart.
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JOB: Perform Maintenance on a Control JOB SHEET

Unit of an Electric Sign TDENTIFICATION CODE
UNIT Vv: Electrical Maintenance JOB NUMBER: J-5-6
CCURSE: Elestrical Occupations
MATEPIAL:  The Control Unit
Contact Cleaner Contact Lubrication
EQUIPMENT: Voltmeter
Ohmmeter
TOOLS: Standard Electricians' Tool Pouch
e TICEDURL/STEPS TEACHIHG/LEARNING ACTIVITIES

1. Visually check the control.

2. Check contacts for worn parts.
3. Check gears.

4. Check Tites.

5. Mark on chart the date and what was done.

METHOD OF EVALUATION:

The instructor wi]T check the chart.
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J0B: Perform Maintenance on an Emergency JOB SHEET

Lighting System (Batt.) IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-7
COURSE: Electrical Occupations

MATERIAL: Emergency Battery System

EQUIPMENT: Volt Ohmmeter
Hydrometer

TOOLS: Standard Electricians’ Tool Pouch
SAFETY PRECAUTIONS:

1. Watch out for battery acid.
2. Wear goggles.

COMPETENCE - PROCEDURE/STEPS .
The student will be able to: TEACHING/LEARNING BCTIVITIES

1. Visually inspect the unit.

2. Check the battery for specific gravity.
’ 3. Check the change over switch.

4. Check the lamps.

5. Test unit.

6. Mark chart.

METHOD OF EVALUATION:

The dinstructor will test the unit and check the service chart.
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, JOB: Perform Maintenance on an JOB _SHEET

Escalator IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-8
COURSE: Electrical Occupations

METERIAL : An Escalator

EQUIPMENT: Voltmeter
Ohmmetar Megger Lubricant

TJ0LS: Standard Electricians' Tool Pouch

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACﬁING/LEARﬂ}NG ACTIVITIES

1. Be sure switch is locked in the off
position.

2. Visually check the track.

3. Visually check the steps. NOTE: Watch for loose links.
4. Check the motor.

5. Check the =mergency stop control.

6. Mer service chart.

METHOD OF EVALUATION:

The instructor will check the operation of the unit and the chart.
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JOB: Perform Maintenance on Various JOB SHEET

Lighting Systems IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-9
| COURSE: Electrical Occupations

MATEFIAL:  Use the School's System

EQUIPMENT: Voltmeter Drawing ¢f the Building _
Inspection Chairt Light Meter to check the Candle Power
TOGLS:: Standard Electricians' Too?! Pouch

CCMPETENCE - PROCEDURE/STEPS NE ACTT
The student will be able fos 7 TEACHING/LEARNING ACTIVITIES

1. Check the main service.
2. Check stairwells.
3.- Check halls.

Check the emergency lighting system.

o

Check the exit lights.
6. Check each room.

7. Record-on chart.

- .- B ¥ g e =
[ R ¥t

METHOD OF EVALUATION:

The instructor will check the completed chart.
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JOB: Perform Maintenance on an ) JOB SHEET

Electrical Furnace (Induction) IDENTIFICATION CODE
UNIT V: Elect~ical Maintenance JOB NUMBER: J-5-10
COURSE: Electrical Occupations

MATERIAL: Furnace with Electrical Problem
EQUIPMENT: Volt - Ohmmeter

TOOLS: Standard Electricians’ Tool Pouch
SAFETY PRECAUTIONS: |

1. Use all safety precautions while power is on.

COMPETENCE - PROCEDURE/STEPS b .
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Give furnace a visual check.

2. Check name plate data.

w

Check wiring diagram.

-

Make proper test using meter.
Make diagnosis of trouble.

Repair faulty area.

1]

METHOD OF EVALUATION:

The instructor will test the repaired furnace.
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JOB: Perform Maintenance on an JOB SHEET

Electric Furnace (Dielectric) IDENTIFICATION CODE
UNIT V: Electrical Maintenance JOB NUMBER: J-5-11
COURSE: Electrical Occupations

MATERIAL: Furnace with a problem

EQUIPMENT: Volt - Qhmmeter

TOOLS: Standard Electricians' Tool Pouch
SAFETY PRECAUTIONS:

1. Use all safety precautions.
2. Wear proper dress.

COMPETENCE - PROCEDURE/STEPS -

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Give furnace a visual check.

2. Check name plate data.

3. Check wiring diagram of furhace.
4. Make proper test using meter.

5. Make diagnosis of trouble.

6. Repair faulty area.

METHOD OF EVALUATION:

The instructor will test the operation of the repaired unit.
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JOB: Troubleshoot and Repair a Faulty JOB SHEET

Hot Water Heater IDENTIFICATION CODE
UNIT V: - Electrical Maintenance JOB NUMBER: J-5-12
COURSE : Electrical Occupations

MATERIAL: Hot Water Heater with some Faults
EQUIPMENT: Volt - Ohmmeter

TOOLS: Standard Electricians' Tool Pouch

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Visually check the equipment.
2. Check name plate.

3. Check for voltage.

4. Check for dual operating thermometers. NOTE: Turn power off.

Disconnect wires on units.
5. Check units.

6. Check for leaks.

METHOD OF EVALUATION:

The instructor will test the finished work.
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J0B: Develop a Compiete Maintenance JOB SHEET

Program with Individual Reports IDENTIFICATION CODE
for each Machine and other Elec-
‘ trical Devices Used within The JOB NUMBER: J-5-13
School
UNIT V: Electrical Maintenance
COURSE: Electrical Occupations

MATERIAL: A1l The Electrical Equipment withﬁn The School Building

EQUIPMENT: Pad
Pencil
Flashiight

TOOLS: A publication "Successful Electrical Ma1ntenance
Published by McGraw-Hill, Inc.

SAFETY PRECAUTIONS:

1. Wear safety glasses.
2. Wear a hard hat.

TEACHING/LEARNING ACTIVITIES

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

1. Make a complete list of all the electrical
equipment within the building.

2. Record each area.
3. Place on a card index or master sheet.
4. Determine maintenance priority.

5. Select the best maintenance techniques.

METHOD OF EVALUATION:

The instructor will go over the finished program with the student.
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OPERQJION]SHEET

COMPETENCY: Cut Wire
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To cut the wire to the proper length acceptable to the shop
standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

—d
.

Pick up the side cutters.

2. Open the cutters by pushing the bottom
handle with your little finger and
letting your other three fingers open
at the same time.

3. Put the cutting jaws over the wire and
squeeze the cutters until you can feel
pressure on the wire.
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

4. Keep pressure on the wire and move your
little finger to the outside of the
handle. Squeeze the cutters until the

wire cuts off.

METHOD OF EVALUATION:

The instructor will observe work in progress.
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COMPETENCY: Strip a Conductor with a Knife

COURSE: Electrical Occupations

OPERATION SHEET
SC-2-2

UNIT II: Wiring Methods

OBJECTIVE: To remove the insulation acceptable to the shop standards

pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Hold the insulated wire in one hand and
the knife in the other. Place the knife
blade about 14" from the end of the wire.

2. Push the knife forward carefully so you
do not nick the conductor.

3. Rotate the wire and repeat Step 2 until
all the insulation is removed.

CAUTION: Never cut toward
yourself when using a knife.
Always turn the blade away
from yourself.

METHOD OF EVALUATION:

The instructor will observe the student's procedure.
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OPERATION SHEET
SC-2-3

COMPETENCY: Strip Wire with Wire Strippers
COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To strip the wire to the proper length acceptable to the shop
standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

1. Place wire stripper in right hand holding
as shown.

2. Open cutter by pushing bottom handle with
little finger and letting other three
fingers open at the same time.

3. Place wire in proper hold with Teft hand.
(#14 wire in #14 hole, #12 wire in #12
hole, etc.)

4. Squeeze stripper until you feel the
insulation start to cut.

5. Keep pressure on wire and wrap little
finger around handle. Squeeze stripper
shut.

2
[#'8)
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COMPETENCE - PROCEDURE/STEPS ~ TEACHING/LEARNING ACTIVITIES

6. Hold wire tightly with fingers and place
left thumb on side of stripper.

7. Push stripper with thumb and pull wire
with fingers.

METHOD OF EVALUATION:

The instructor will observe the student's technique.
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OPERATION SHEET
SC-2-4

COMPETENCY: Twist a Tap (2 Wire)
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To twist 2 wire taps acceptable to the shop standards pre-set
by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold both wires ir one hand and cross
them about %" from the insulation.

2. Push the wires with your index finger
and bend them slightly.

3. Place the wires between the jaws of piiers
and turn them with the pliers % turn
clockwise. Only the bare wires should
twist. Squeezing the pliers too tightly
will make the insulated part of the wire
twist.

4, Remove the pliers and place them back on
the wires about %" from the twist. Turn
them a full turn clockwise.
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COMPETENCE - PROCEDURE/STEPS © TEACHING/LEARNING ACTIVITIES

5. Repeat step 4 until the wires are
completely twisted together.

- 6. If the wires are uneven, use the side
cutter to snip off any excess and make
them even.

METHOD OF EVALUATION:

Student's work will be observed by the instructor.
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OPERATION SHEET
SC-2-5
COMPETENCY: Twist a Three Wire Tap
COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To twist 3-wire taps acceptable to the shop standards pre-
set by the instructor

COMPETENCE - PROCEDURE/STEPS

The student will be able to-: TEACHING/LEARNING ACTIVITIES
1. Hold the wires crossed in one hand and ’“‘_.—‘\‘\“\\

make sure the insulation on all three is ~

even. Squeeze the wires very tightly /” TR

between your thumb and index finger. % C

2. With .the other index finger, bend the
wires slightly by pushing them.

3. Place the wires between the jaws of the
side cutter. The jaws should hold about
%" from the cross. Tura the cutters
about % turn clockwise. Squeezing the
cutters too tightly will cause the
insulation to twist.

4. Remove the cutters and replace them on the
wires about %" from the twist and twist a
full turn clockwise.

i
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. Repeat step 4 until the wires are
completely twisted together.

6. If the ends of the wires are uneven,
snip off the long ones with the side
cutters so that all three are even.

METHOD OF EVALUATION:

The instructor will observe the finished work.
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OPERATION 6SHEET

COMPETENCY: Remove Insulation Leaving a Lead
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To remove part of the insulation leaving a lead acceptable to
the standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold the knife in one hand and the wi.
in the other.

2. Hold the knife against the wire and push
: gently on the insulation by squeezing it
with your thumb and index finger.

3. Turn the knife clockwise and cut all the
way around. Be careful to just cut th
insulation and not the wire. :

4, Move up the insulation the distance that
you want to remove the insulation and
repeat steps 2 and 3.




COMPETENCE - PROCEDURE/STEPS - TEACHING/LE)\RNING ACTIVITIES ‘

5. Hold the wire tightly and place the knife
at a 450 angle to the wire at the point
you cut the insulation.

——

6. Push the back of the bladr with your CAUTION: CUT CAREFULLY. The
thumb until you get te other point knife could easily slip and
that you cut around e tion. cut you.

7. Lay the knife down and pull the rest of
the insulation off.

METHOD OF EVALUATION:

The instructor will observe the technique used.
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OPERATION SHEET
SC-2-7
} COMPETENCY: Twist a Two Wire Tap with a Lead

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To twist 2-wire taps leaving a lead acceptable to the shop
standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Cross the wires and keep the insulation
on both of th- ~aven, Squeeze them

tiat "y your thumb and index
fi

2. With the other index finger, push the
wires to bend them slightly.

3. Place the jaws of the side cutters over
both wires just above the cross and turn .
the wires clockwise about % turn,

4. Remove the side cutters and turn them
back. Place them back on the wires just -
above the twist. Turn them a full turn
clockwise.

5. Repeat step 4 until the wires are twisted ~
to the end, W
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

6. If the insulation has slipped back on the
wire, slide it back in place by putting
one hand near the tap and pushing the
insulation with the other hand.

METHOD OF EVALUATION:

The instructor will inspect the finished job.
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OPERATION SHEET
SC-2-8
COMPETENCY: Twist a Three-Wire Tap with a Lead

COURSE: Electrical Occupations UNIT II: Wiriag Methods

OBJECTIVE: To twist 3-wire taps leaving a lead acceptable to the shop
standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to-: TEACHING/LEARNING ACTIVITIES

1. Hold the wires with the stripped parts
crossed. The insulation of all the wires
should be even. Squeeze the wires very
tightly between the thumb and index finger.

2. With th2 other index finger, push the
wires to bend them.

3. Place the wires between the jaws of the
side cutters just above the cross. Turn
the wires % turn then clockwise a full
turn.

4. Remove the side cutters and turn them
back. -Replace them on the wires just
above the twist. Turn them clockwise
a full turn.

. 5. Repeat step 4 until the wires are twisted
) to the end.
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

6. If the finsulation has slipped back on the
wire, slide it back in place by putting
one hand near the tap and pushing the
insulation with the other hand.

METHQR OF EVALUATION:

Tie instructor will observe work.
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COMPETENCY: Light a Soldering Torch

COURSE: Electrical Occupations k\
e
OBJECTIVE: To light the torch 10 out of 10 times

OPERATION SHEET
SC-2-9

UNIT II: Wiring Methods

COMPETENCE -~ PROCEDURE/STEPS
The student will be able to:

1. Put the head on the torch. Turn the head
clocawise until it is hand tight.

2. Turn the flame adjusting screw about %
turn counterclockwise.

3. Light a match and hold it about %" from
the head of the torch.

503

TEACHING/LEARNING ACTIV](IES

CAUTION: DO NOT get your
fingers directly in front of
the torch .tip when you are
lighting it or after it is 1lit.



COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES

4, After the torch is 1it, turn the flame
adjusting screw in e1ther direction unt1]

the flame you want is reached.

5. To turn the torch off, turn the flame
anusting screw clockwise until it is
tight. (The flame will keep burning for

about 5 seconds)

CAUTION: The Neck of the

torch remains hot for a while
after the torch is turned off
so be careful not to touch it.

METHOD OF EVALUATION:

The instructor will

observe the procedure.
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_OPERATION SHEET
SC-2-10

COMPETENCY: Solder Connections with a Per<il Tip Propane Torch
COURSE: F Nccupations UN'" IT- Wiring Methods

OBJECTIVE: v ‘ ction acceptabie to the shop standards pre-set
by the instructor

COMPETENCE - PROCEDURE/STEPS 3
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Unroll 6 or 7 inches of solder, Sut don't
cut it off the roll.

2. Hold the lighted torch in one hand and CAUTION: DO NOT get your
the solder in the other. hand or arm in front of the

%@@

3. Direct the flame on the tap so that the

blue tip of the flame is just touching
the wires.

4. Hold the roll of solder and put the end
of the solder near the beginning of the
tap. Press it on very lightly.

409
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. When the solder begins to melt, keep
feeding the solder at the beginning of
the tap until it runs down the tap and
a small ball forms at the end..

METHOD OF EVALUATION:

The instructor will observe the student's technique.
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OPERATION SHEET
SC-2-11

COMPETENCY: Solder Connections with a Solder Gun‘
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To solder connection acceptable to the shop standards pre-set'
by the shop instructor

COMPETENCE - PROCEDURE/STEPS m_
The oot win) Do EISTEPS TEACHING/LEARNING ACTIVITIES

1. Unroll about 6 inches of solder. CAUTION: Never touch the tip
, : of the gun. It remains hot
after the gun is turned off
" and can cause serious burns.

2. Plug the solder gun in to an outlet.
Hold the gun in your hand and squeeze the
trigger all the way in.

3. Put a small amount of solder on the tip. CAUTION: BE CAREFUL not to
c let any hot solder fall on
<§§§> you. It can cause serious

. . burns. '

4. Hold the rag in one hand and brush it
across the tip of the solder gun. Apply

some pressure but do not hold on to the

tip. Keep brushing until the tip looks ' ///

shiny. , ‘ /%(
5. Apply 3/8" of solder to the tip. p

6. Put the solder tip on the bottom of the
tap making sure that the tinned part of
the tip is touching the tap.
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

7. Place the end of the solder near the

beginning of the tap and apply light _ '_
pressure. ﬂé/
Al |

8. When the solder starts to melt, continue
to feed solder on the beginning of the
tap until the solder flows to the end.

9. Remove the solder gun from the tap and
then remove the solder.

METHOD OF EVALUATION:

The instructor will examine the tap for a neat job.
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OPERATION SHEET
SC-2-12
COMPETENCY: Taping Conductors

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To tape the conductors acceptable tc the shop standards
pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS fi
The student will be able to: TEACHING/LEARNING ACTIVITIES =

1. Unroll about 8" of tape.

2. To tear off the tape, hold your hands
with your thumbs and index fingers to-
gether on the tape. Squeeze the tape
very tightly. Twist your left hand
clockwise and your right hand counter-
clockwise very quickly.

3. Begin the tape back one full width of
the tape on the insulation.

4. Keep tension on the tape and wrap it
spirally clockwise toward the end of the
conductor in %" spirals until the tape is
one full width of the tape past the end.
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. Fold the %" of spiral back over the
conductor and wrap the tape counter-
clockwise back the conductor to where
you started. '

6. Tear the extra tape off.

METHOD OF EVALUATION:

The instructor will check for a neat well done job.
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OPERATION SHEET

COMPETENCY: Tape a Connection with a Lead
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To tape conductors having a lead acceptable to shop standards
pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Unroll about 8" of tape.
2. Tear off the tape.

3. Begin the tape back one full width of the
tape on the insulation.

4. Keep tension on the tape and wrap it
clockwise in %" spirals until it is one
full width of the tape past the end of
the conductors.

5. Continue wrapping clockwise in %" spirals
back down the connection.
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COMPETENCE - PROCEDURE/STEPS

6.

 TEACHING/LEARNING ACTIVITIES .

When about 1%" of the tape is left, hold
the wire with one hand and the tape be-
tween the thumb and index finger of the
other hand and continue to wrip the rest
of the tape by pushing it with your thumi.

"
N/ /
///////Il(. / [/

METHOD OF EVALUATION:

The work will be checked by the instructor for neatness.
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OPERATION SHEET
SC-2-14

COMPETENCY: Mount a Side Bracket Wall Case . .
COURSE : Electrical Occupations UNIT II: wiriﬁg Methods

OBJECTIVE: To mount the wall cases acceptable to shop standards pre-set
by the instructor

COMPETENCE - PROCEDURE/STEPS

The student will be able fo: TEACHING/LEARNING ACTIVITIES

e ‘

1. Hold the wall case against the stud with ) /
the brackets parallel to the stud. E Z
° L~
AL Pava“d E
is 1 ,
(d (,;‘ |

2. Hammer the tab in the top bracket until
it drives into the stud. y ;

3. Make sure the box is still parallel and
dr1ve in the bottom tab.

4., Put a nail in the nail ho]e in the top
bracket and drive it in. It should be
long enough to go about 3/4 through the
stud, but it should not go clear through.

5. Drive another nail through the bottom
bracket.

METHOD OF EVALUATION:

408
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OPERATION SHEET
: , SC-2-15
COMPETENZY: -un1img Drill Bit in a Drill Motor Chuck

COURSE: klectrical Occupations
OBJECTIVE: To install drill bit - accéptab]e to safety standards

Page 1 of 2 pages
TEACHING/LEARNING ACTIVITIES

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

CAUTION: Do not have the
drill plugged into the outlet
while you are putting in the
bit.
1. Open the chuck by turning it counterclock-
wise with your fingers. Open it until
the drill bit will slide into the chuck.

2. Push the blunt end of the bit into the
chuck until it bottoms.

3. Hold the bit in the center of the chuck
and turn the chuck clockwise by hand.
Make sure the bit is centsred in the
chuck.




Page 2 o7 2 pages

COMPETENCE - PROCEDURE/STEPS TEACHING}LEARNING ACTIVITIES

4., Tighten the chuck by turning the chuck
key clockwise until it is tight. Move
the key to the next key guide and
tighten it the same way. Move to, and
tighten, each key guide. Remove the key
before you use the drill.

5. Plug the drill into an outlet and squeeze
the trigger until the drill starts. The
bit should run true and not wobble. If
the bit wobbles, go back to step 1 and

start again. T Cj ‘

© METHOD OF EVALUATION: o

Check for proper installation of drill bit.

4190

J;BJ!;‘ ' 516




OPERATION SHEET
SC-2-16

COMPETENCY: Drill Holes in Wood Studs for Romex, ﬁsing a Portable Drill
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To drill holes acceptable to the shop standards pre-set by
the "nstructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Center the bit on the stud and apply
pressure on the drill., Keep the bit
perpendicular to the stud and keep a
good tight grip on the drill motor with
both hands.

2. Squeeze the trigger and keep pushing
gently. Too little pressure will make
the drill bit cut too slowly. Too much
pressure will make the motor stall.
Continue pushing until the bit is all the
way through the_stud.

3. Keep the drill motor running amd perpen-
dicular to the =tud. Keep a gaod tight
grip on' the m—mr. Use both hands and
pull the mazm back toward you. This
makes the b~z easy to take out of the
hole and it cleans out the woodi chips im
the hole.

T METHODOF EVALUATION T T T T T T T
The accuracy and neatness of the job will be checked.

4ii
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OPERATION SHEET
Sc-2-17

COMPETENCY: Install Cable

COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install the cable acceptable to the shop standards pre-set

by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

—
.

Place the box of wire at the point you
are pulling from.

Place the end of the wire in the left
hand leaving about 6" extending.

With the left hand, push the wire through:
the hold in the stud and grasp the end of
the wire with the right hand and pull.
Let the wire slip through the left hand.

Omly puil enough w're to go to the next
stud.

Continuz with steps 3 and 4 until you
have ou7led thmougn 4 or 5 studs.

Pull enpbugh wi== to go to the box you are
pulling to, by grasping the end of the
wire tightly amd mulling the wire to the
box.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

7. Take the wire back and pull it through 4
or 5 more studs.

8. Continue step 7 until you reach the box
you are pulling to.

METHOD F EMALUATZION:
The irztructor will obserw2 work in progress as-well as finished job.




OPERATION SHEET
SC-2-18

COMPETENCY: Anchor Wire by Using Staples
COURSE:  Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To anchor the wire acceptable to the shop standards pre-set
by the inzzructor

COMPETENCE = PROCSDURE/STEPS
T ey s D ab{e v TEACHING/LEARNING ACTIVITIES

1. Hold the staple in one hand and the hammer
in the other. v -

2. Center the staple over the wire.

3. Tap the staple sewve:-al wimes until it
starts into the woo.o abmut ="

4, Let go of the staple and conitnue to
drive it with tne hammer un—7] it is just
touching the wir=.

METHOD OF EVALUATION:

The instructorhwi¥1 6Bserve tme operation.

41
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OPERATION SHEET
SC-2-19
COMPETENCY: Remove a Knock-out (K.0.)

COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To remove the knock-out {K.0.)

COMPETENCE - PROCEDURE/STEPS _ —
The student will be able to: _ TEACHING/LEARNING ACTIVITIES

1. Place the screwdriver blade in the slot
in the K.0.

2. Pry the screwdriver handle toward the
unstamped part of the K.0. and pull the
K.Q. up.

3. Move the screwdriver handle from side to
side until the K.0. breaks out.

METHOD OF EVALUATION:

The instructor will check to see if work was done properly.

et b+ s o e s e ettt e e i o rtarn < s areeone =+ o At s i e ot s e b e+ e e, S S O
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OPERATION SHEET
SC-2-20

COMPETENCY: Strip Romex

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To strip romex acceptable to shop standards pre-set by the

instructor

COMPETENCE - PROCEDURE/STEPS :
The student will be able to: TEACHING/LEARNING ACTIVITIES

Be sure that all conductors are cut
evenly and that one has not been bent
in a hook. The hook could tear your

hand when the wire stripper is used.

Insert the cablie through the stripper.

Grasp the cable with one hand and the
stripper with the other. Press on the
stripper until the cutting blade cuts the
outer covering of the cable. Pull the
stripper off the end of the cable.

525



COMPETENCE - PROCEDURE/STEPS

TEACHING/LEARNING ACTIVITIES

4. Peel off the split cover and trim the
outer covering neatly with a knife. Be
careful not to cut the conductor insula-
tion.

METHOD OF EVALUATION:

The instructor will observe the work.

417
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OPERATION SHEET
SC-2-21
COMPETENCY: Clamp Cable to Wall Case
COURSE: Elactrical Occupations UNIT IZ: Wiring Methods

OBJECTIVE: T2 clamp the cable to the wall case acceptable to the shop
's7andard pre-set by the ins“*ructor

COMPETENC= - PROCEDURE/STEPS
The stusiznt will be able to: TEACHING/LEARNING ACTIVITIES

1. Loosen tme cable clamp in the case about
5 full twrms counterclockwise.

2. Place romex in K.0. hole. Reach in the
case and pull the wires out.

3. Puil the wires through the case until the
ouzer covering of the romex is about 1/8"
bestow the bracket. :

4. Tighten the clamp screw with a screwdriver
until you feel the clamp begin to tighten
on tine cable. Give the screw about one
‘mor= full turn.

METHOD OF ESVALUATION:

The inszructor will check for a neat tight fitting job.

418
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PERATION SHEET
_ 0 SC-2-22
COMPETENCY: Bend a Hook Eye on Wire

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To bend a hook eye on the wire acceptab]e to shop standards
pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS -
The student will be able to-: TEACHING/LEARNING ACTIVITIES

1. Hold the stripped wire in one hand and
the pliers in the other.

2. Hold the pliers near the insulation and
squeeze them.

3. Bend the wire up about -40° with the pliers.
At the same time, twist the pliers counter-
clockwise.

4. Move the pliers to the tip of the wire
and hold the wire about %" into the jaws
of the pliers.

5. ‘Hold both the wire and the pliers tlghtly
and roll the pliers clockwise.

METHOD OF EVALUATION:

The instructor will check the finished hook eye.
439
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OPERATION SHEET
5C-2-23

) COMPFTENCY: Connect Devices Using Screws
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To connect the wires to the devices acceptable to the shop
standards pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. MWith a screwdriver, loosen the sc.ews on
the device.

i

2. Bend a hook on the wire and hook it
around the screw clockwise.

3. Screw the screw in clockwise until it is

tight. ,

METHOD OF EVALUATION:

The instructor will observe the work in progress.

429
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OPERATION SHEET
SC-2-24
COMPETENCY: Install Ground Splice Caps
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install ground splice caps on wire acceptable to the N.E.C.

COMPETENCE ~ PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Twist the taps.

2. Place the splice cap in your right hand
as shown.

3. Slide tne splice cap up to the middle of
the twist as shown.

4. Hold the crimpers in your right hand as
shown. Slide them up the wires.

&
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. Place the crimping teeth on the middle
of the connector.

6. With both hands, squeeze the crimpers
shut tightly.

7. Release the handles and slide the crimpers
back off. '

METHOD OF EVALUATION:

The instructor will observe the student's technique.
4.2
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OP=RATION SHEET
SC-2-25

COMPETENCY: Install a Light Bar Hanger
.COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install a light bar hanger acceptable to shop standards
pre-set by the shop instructor -

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Remove the screw and the wing cover on wﬁ
the bar hanger with a screwdriver (fig A). <

This will let the bar hanger be adjusted
for length. (fig B)

e

e e

2. Hold the bar hanger with one hand and
pound the holding tabs into the joists
with a hammer. This will hold the bar

. temporarily.

3. With both hands push the bar hanger up or
- down to the height you want.

Q 535




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

4. If the bar hanger will not go in far
enough, break off the tabs. Hold the tab
between the jaws of the side cutters.
Bend the tab up while you push against
the tab arm with your other thumb.

METHOD OF EVALUATION:

The instructor will check the finished operation.
4.1
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OPERATION SHEET
SC-2-26

COMPETENCY: Install Wire-Nuts
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install wire nuts acceptable to the shop standards pre-
set by the instructor :

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

Hold the wires im one hand and the wire
nut in the othe™ hand between the thumb
and the index finger. ’

2. Push the wire nut onto the wires and
.begin to twist Tt clockwise.

3. Continue to turn the wire nut until it
bottoms. The wire nut has bottomed when
the insulation begins to twist.

METHOD OF EVALUATION:

The instructor will observe work being done.
455
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OPERATION SHEET
&C-2-27
COMPETENCY: Break Off Connecting Links on a Duplex Receptacle Making a
Split Circuit Cutlet
COURSE: Eiectrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To reak off ‘the connecting 1link without damaging the
receptacle

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Hold the receptacle in the left hand and CAUTION: ALWAYS USE a %"
turn the wire attaching screws all the blade screwdriver.
way in.

L

2. Place the blade of the écrewdriver in the
slot of the connection link.

3. Pull the screwdriver forward until the
blade of the screwdriver touches the
plastic part of the receptacie.

4. Push the screwdriver back toward the
original position and the 1ink will break
off.

METHOD OF EVALUATION:

The instructor will be observing.

4206
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OPERATION SHEET
SC-2-28
COMPETEMNCY: Remove a Knockout
COURSE: Electrical Occupations UHIT II: Wiring Methods

OBJECTIVE: To remove the smaller (K.0.) knock-out wwithout removing the
larger ones

COMPETENCE - PROCEDURE/STEPS

The student will be able to: FEBCHING/LEARNING ACTIVITIES

1. Remove the center knockout by placing the CAUTION: Make sure that .your

- screwdriver blade at the point on the mand is not behind the handle
K.0. across from the tie. Strike the o7 the screwdriver,

screwdriver handle with the hammer so the
K.0. is pushed inward.

2. Remove the 'secofid“ring inward by striking
the screwdriver - with the blade midway
between ties - then bending ring sections
inward and back and forth to break the
ties.

METHOD OF EVALUATION:

The instructor will be observing the student's technique.
4.7
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OPERATION SHEET

-2-
COMPETENCY: Install Connectors
COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To install connectors acceptable to the N.E.C.
COMPETENCE - PROCEDURE/STEPS N
The student will be able to: ' TEACHING/LEARNING ACTIVITIES

1. Hold the connector and unscrew the lock
. nut.

2. Place the connector in the K.0. hole with
your left hand and with the screw facing
you as shown. =

3. With your right hand, screw the lock nut
on finger tight, making sure that the
serrated teeth on the lock nut are
pointed upward. ‘

I

i

e
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COMPETENCE - PROCEDURE/STEPS TEACHING/[EAkNING ACTIVITIES

4, Place the screwdriver blade in the teeth CAUTION: Make sure your hand
of the lock nut and drive the lock nut is not back over the handle
on tight in a clockwise direction. of the screwdriver.

5. You can tell when the lock nut is tight
enough, when you see a scratch line on
the box where the teeth have dug in.

METHOD OF EVALUATION:

The instructor will check the finished job.



OPERAST _2N 380 EET
COMPETENCY: Cut B.X. Cable
COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To cut the cable acceptable to shop standards pre-set by the
instructor '
SOWPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

1. Hold BX cable in your hands and squeeze
the cable until you see the outer metal
covering break open.

2. Place the BX cable in your hands, and get
a good tight grip on it so the cable does
not slip.

3. Twist your left hand counterclockwise and
your right hand clockwise until the outer
metal covering forms a loop as shown.

4. MWith BX cutters, cut the loop as shown.
Pull the covering apart.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. Cut the wires.

METHOD OF EVALUATION:

The instructor will observe work in progress.
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OPERATION SHEET

SC-2-31
COMPETENCY: Strip B.X. Cable
COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To strip the cable acceptable to the N.E.C. |
COMPETENCE - P D
The student winCEOURE/STEPS TEACHING/LEARNING ACTIVITIES

1. Hold B.X. cable in your hands and squeeze
the cable until you see the outer metal
covering break open.

2. Place the B.X. cable in your hands, and

get a good, tight grip on it so the cable
does not slip.

3. Twist your left hand counterclockwise and
your right hand clockwise until the outer
metal covering forms a loop as shown.

4. With B.X. cutters, cut the loop as shown
in Fig. A and remove the outer covering
as shown in Fig, B.




COMPETENCE - PROCEDURE/STEPS _ TEACHING/LEARNING ACTIVITIES

5. With B.X. cutters, cut the loop as shown NOTE: Be careful not to
in Fig. A and remove the outer covering damage the insulation on. the
as shown in Fig. B. conductor with the B.X.
cutters.

METHOD OF EVALUATION:

The instructor will examine the finished work.
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OPERATION SHEET
SC-2-32
COMPETENCY: Install an Anti-short

COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To install anti-shorts acceptable to N.E.C.

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Place the anti-short between the conductors
and the armored covering. Turn the anti-
short so that the open part is opposite the
point where the cable was cut.

AN\

CUTCRBLE

2. With your fingers, push the anti-short in
to depth. .

3. Bend the bare wire down over the armored
cable at the point where the cable was

cut. ’,‘—’f:::::::::::::;EEEE__

4. Twist the bare wire around the cable
about four turns in the grooves of the
armored covering.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. With the B.X. cutters, clip off the extra
wire.

6. With your thumb, or with the back of the
B.X. cutter bend around the loose end.

METHOD OF EVALUATION:

The instructor will observe the student's work.

435 -
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COMPETENCY: Cut a Hole for a Wall Case

COURSE : lectrical Occupations

OPERATION SHEET
SC-2-33

UNIT II: Wiring Methods

OBJECTIVE: To cut a hole for wall cases acceptable to the shop standards

pre-set by the instructor

COMPETENCE ~ PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

4.

Place the wall case against the wall and
make sure the case is straight.

Mark around the wall case.
Case used ’E "’””"”r.f%“
7 A
~

Drill holes as shown.

Cut as shown,




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. Place the wall case in the hole and mark
around the box gang screws.

G)‘[I&‘ ;( Y Cw6

6. Cut these parts out with the key hole saw

also. Q

7. Push the wall case in the hole.

METHOD OF EVALUATION:

The instructor will look for:
1. Neatness
2. Accuracy
3. Proper procedure .
' 434
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OPERATION SHEET
SC-2-34
COMPETENCY: Install Box Holders

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install the box so that it is not loose or uneven

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold the box holder in one hand.

2. Slide the bottom of the holder between
the box and the wall.

3. Push the top part of the holder back.

4. Move the holder up about %".

5. This is how the back of the box and the
holder look when they are in place.

6. Push on the box with your left hand and
bend the holder as shown with your right
hand.

7. Push on the holder with your thumb until
the holder wraps back into the box.

8. Repeat step 7 with the bottom tab.

453
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

9. Hold the box holder as shown.
10. Push the holder up in as shown.

11. Push the bottom of the holder in and slide
the holder down %".

12. Repeat steps 5 to 8.

13. Place the side cutters on the holder and
pinch the tabs tight on the side of the
box.

14. This is how the back of the box and the
holder look when they are in place.

METHOD OF EVALUATION:

The instructor will check:
1. Neatness
2. Accuracy
3. Quality of finished p.,oduct
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OPERATION SHEET
SC-2-35
COMPETENCY: Cut Large Cable or Wire
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To cut the cable to the length specified by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Place the cable on a flat surface with
the end hanging over the edge,

2. Put your knee and hand on the cable and
push down on it,

3. With the hack saw, cut the cable as shown.

METHOD OF EVALUATION:

The instructor will check for proper procedure.
440
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OPERATION SHEET
SC-2-36
COMPETENCY: Strip Cable

COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To strip the cable acceptable to the standards set by N.E.C.

COMPETENCE - PROCEDURE/STEPS ' -
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Place the cable on a flat surface.

2. Anchor the cable with your left hand as
shown. With your right hand, place the
knife blade in the middle of the cable.

3. Pushing slightly, pull the knife down the
length of the cable. Be careful not to
cut through the cable covering.

4. Hold the cable and cut completely around
it.

5. Tear off the covering along the marked
line.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

6. With your pocket knife, cut off any paper
that may be.around the cable,

METHOD OF EVALUATION:

The instructoer will check for proper procedure.




OPERATION SHEET
SC-2-37
COMPETENCY: Measure and Mark a Line

COURSE - Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE:  To measure and mark a line according to the shop standards
pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Hook the tape over the edge of the stock. \~\\‘\~\\ poce  flook ovomDGE
e |
2. Pull the tape out far enough to make the
measurement.
3. Read or mark the dimension. ‘ 3

4. Unfold the rule longer than the space to
be measured.

5. Hold the rule flat on the surface to be '
measured.

6. Hold the end of the rule at one znd of
the stock.

7. Read or mark the dimension. NOTE: To take a very accurate
measurement, hold the edge of
the rule against the surface
of the object being measured.
This will prevent errors re-
sulting from the thickness of
the rule.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

8. Fold the rule.

METHOD OF EVALUATION:

The instructor will check for proper procedure.
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OPERATION SHEET
C-2-38

COMPETENCY: Braid Neutral Wire
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To braid the neutral conductor to meet the shop standards pre-
set by the instructor

COMPETENCE -~ PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Divide the szrands of the conductors into
two groups.

2. Place your hands as shown and pull the
groups apart,.

3. Place the cable on the ground and stand
on it.

4, Hold the strands as shown and twist them
clockwise,

5. Let go of the strands and switch hands.
Twist them again and pull them upward at
the same time.

6. Continue step 5 until fhe groups are
braided as far as they can be by hand.

561




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

7.

8.

Place the side cutters on the groups of
wires and keep twisting them clockwise
like you would twist a tap.

Snip off the frayed ends with the side
cutters.

METHOD OF EVALUATION:

The instructor will observe the student's procedure.
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OPERATION SHEET
SC-2-39
COMPETENCY: Install a Weatherhead
COURSE: Electrical Cccupations UNIT II: Wiring Methods

OBJECTIVE: To install a weatherhead to meet the N.E.C. 1éws

COMPETENCE - PROCEDURE/STEPS
The student will be ab4e to: TEACHING/LEARNING ACTIVITIES

1. Take the weatherhead apart.

2. ioosen the cable clamp screws.

3

" NOTE: th: depth the insula-
tion is inserted.

4. Tighten the cable—clamp securely but
don't tighten it so tight that it will
crush the insulation.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES 1&

€. Insert one of the bushings.

7. Bend the insulated conductors into the
bushing.

8. Insert the other bushing.

9. Place the weatherhead cap on the body and NOTE: Do not overtighten

tighten the screws. the screws. They will strip
e easily.

'D'- e f i
ot/en'//']/) En

METHOD OF EVALUATION: '
The instructor will shserve the work. >
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OPERATION SHEET
SC-2-40
COMPETENCY: Strap Cable or Conduit to Wood or Wood Products

COURSE: Electrical Occupations . UNIT II: Wiring Methods

OBJECTIVE: To strap cable to wood products acceptable to the shop
standards pre~set by the instructor

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold the strap in your left hand.
2. Place the strap on the cable.
3. With a pencil, mark the hole.

4. Remove the strap and put it in your
pocket.

5. Hold the-screw as shown and tap it with a -
hammer until it just starts into the wood.

6. Turn the screw in 2 or 3 turns with the
screwdriver. Keep pressure on the screw-
driver and the head of the screw.

7. Back the screw out.

8. Place the strap on the cable.

9. Hold the strap and the screw as shown.
449
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COMPETENCE - PROCEDURE/STEPS | TEACHING/LEARNING AC%IVITIES

10. Tighten the screw.

METHOD OF EVALUATION:

The instructor will check to see that the proper procedures are followed.
459
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OPERATION SHEET
SC-2-41

COMPETENCY: Install Wood Screws
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install wood screws acceptable to the shop standards pre-
set by the instructor

COMPETENCE - PROCEDURE/STEPS . P
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold the nail in your left hand and the
hammer in your right hand. ////

2. Hold the nail on the spot where you plan
to install the screw and hammer the nail
in about %",

3. Take hold of the nail and work your hand
in circles until the nail com:s out.

—and hoTd it as ‘shown so the screw will

4. Place the point of the screw in the ho]e//ibll N
start straight.

5. Place the screwdriver in the slot and
turn the screw in a clockwise direction.
Push downward on the screwdriver until
the screw starts in a few threads.

6. Hold your hands as shown and continue to
turn the screw in.

METHOD OF EVALUATION:

The instructor will check for proper procedure
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OPERATION SHEET
SC-2-42
COMPESENCY: Install Plastic Anchors
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install plastic anchors acceptable to the shop standards
pre-set by the instructor

COMPETENCE - PROCEDURE/STEPS e
The student will be atle to: TEACHING/LEARNING ACTIVITIES

1. Place an anchor against the drill bit, CAUTION: MAKE SURE the driil
Mark the depth of the anchor on the drill is unplugged.

bit with a pencil.

3. Hold the anchor with the small enZ toward
e s ~the ﬂho] e_. L i e e i s S e i e e e

4. Put the anchor into the hole.

w

Hold the screwdiiver in your right hand
and tap the anchor with it until it is
flush with the block.

o — e - —

" METHOD OF EVALUATION:

The instructor w,!l cbserve the student.

A%2
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OPERATION SHEET
SC-2-43

COMPETENCY: How to Install Weatherproof Connectors
COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To install a weatherproof connector to meet the N.E.C. laws

COMPETENCE - PROCEDURE/STEPS | -
The student will be able to: TEACHING/LEARNING ACTIVITIES |

1. Take apart the connector,

3. Install the rubber bushing.

((:”’1

et e e e e s i £t o e s P o ek e . e P ot it e e e

4, Put the body of the conncctor on the wire.
Note whish way to put it. ==

e

5. Tighten the compression nut on the body
with your fingers.

6. Place the water pump pliers on the con-
nector. Tighten the nut with the pliers.

METHCD OF EVALUATION:

The instructor will check the finished work.
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OPERATION SHEET
SC-2-44
COMPETENCY: How to Seal Weatherproof Connectors
COLRSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To seal weatherproof connectors to meet the shop standards
pre-set by the instructor

TEACHING/LEARNING ACTIVITIES

COMPETENCE - PROCEDURE/STEPS ~
The student will be able to: ///

1. Unroll some of the air seal.

CAUTION: NEVER CUT toward
yourself with a knife.

off a piece with the knife.

4. Cup the air seal between your hands and
then roll it to form a small worm.

o

6. HWork the air seal down into the connector
and against the cable with your thumbs
and index fingers.




COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

7. With one thumb, rub the air seal until it
is smooth.

AETHOD CF EVALUATION:

The instructor will inspect the finished work.
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OPERATION SHEET
SC-~2-45

COMPETENCY: How..to Install Wire in Lugs
COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install wire in a lug to meet the shop standards pre-set by
the instructor

COMPETENCE - PROCEDURE/SEPS —
The student will be able to: }TEACHING/LEARNING ACTIVITIES

1. Loosen the screws.

TS
/Z—-r q}/
/ Koy
— \/
2. With both hands, push tne wire in the - /
lugs. Make sure the wire is in to the

bottom of the lug.

oo .3w-~Tightenthe lug. ... ..

METHOD OF EVALUATION:

The insiructor will check the finished work.




OPERATION SHEET
SC-2-46
COMPETENCY: Place Tubing in Vise
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install tubing in a vise without crushing the tubing

COMPETENCE - PROCEDURE/STEPS ‘
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Open the jaws of the vise by turning the
handle in a counterclockwise direction.

Oper them wide enoughto put the conduit
in.

2. If the vise has a jaw opening device,
open the jaw as shown. '

3.

5. Turn the handle élockwise until the jaws.
just touch the tubing.

6. Keep tightening the jaws until you feel NOTE: Do not over tighten the
the tubing snug up. jaws because the jaws will
crush the tubing. You will
get a feel for how tight it
must be with practice.

METHOD OF EVALUATION:
The instructor will inspect the tubing.
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OPERATION SHEET
SC-2-47

COMPETENCY: Cut Tubing or Pipe
COURSE : Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To cut tubing to meet the shop standards pre-set by the
instructor

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Place the hack saw along the line you G===€}°
want to cut.

2. Push downward on the saw and pull it
back toward you.

3. Repeat steps 1 and 2 until a groove is
cut in the pipe or tubing.

VAR
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- 57 :
7 A ARl H G

, Trosy e .
@/ YA Mo sy,
. es .

METHOD OF EVALUATION:

The instructor will observe the work.
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OPERATION SHEET
SC-2-48

COMPETENCY: How to Place Conduit in a Bender
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: -Tﬁ place the conduit in the bender according to the instruction
sheet

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Hold the conduit in your right hand and CAUTION: WATCH ABOVE you
the bender in your left. when you are handling conduit.

It comes in 10' lengths and
could easily break something
above you.

2. Place the conduit in the bender as shown.

METHOD OF EVALUATION:

The instructor will check when finished.
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OPERATION SHEET

COMPETENCY: Install Set Screws Conduit Connectors
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install set screw.connectors according to the N.E.C.

- T E q
$ﬂ'g”§{§§g§t wf??cgguzg{ 2Tt2? TEACHING/LEARNING ACTIVITIES

1. Hold the conduit in your left hand and
the connector in your right hand.

2. Slide the connector onto the cenduit until

it bottoms up inside the connector. You
can feel it hit bottom.

3. Lightly tighten the screw as shown.

4. Hold the conduit with yeur left hand. CAUTION: BE SURE to hold your
With your right hand tighten the screw as left hand away from the con-
shown. nector so you don't stab your

hand with the screwdriver.

METHOD OF EVALUATION:

The instructor will observe the operation in progress.
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OPERQJION SHEET
COMPETENCY: Ins*all Compression-type Conduit Connectors
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install a compression connector according to the N.E.C.

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Slide the connector onto the conduit until L —
it bottoms up. You will feel it click T'/ @D (
when it hits bottom. i‘\ o

2. Hold the connector as shown and turn the

compressing nut with your finger until it
is tight.

L

3. Place the water pump pliers on the con-
nector and tighten it securely.

METHOD OF EVALUATION:

The instructor will check the finished connections.
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OPERATION SHEET
SC-2-51
COMPETENCY:. Hold the Conduit Bender or Hickey
COURSE: Electrical Occupations CUNIT II: Wiring Methods

OBJZCTIVE: To hold the bender and the conduit according to the instruction
sheet

I

COMPETENCE - PROCEDURE/STEPS ‘
The student will be abis. to: TEACHING/LEARNING ACTIVITIES

1. Put the bottom of the bender against the
' ball of your foot and keep a slight down-
ward pressure on the conduit.

™~y

Lock your knee against the handle.

3. Place your left hand up on the conduit.
Always keep & slight downward pressure
on the conduit.

METHOD OF EVALUATION:

The instructor will observe.
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OPERATION SHEET
SC-2-52

COMPETENCY: Bend an Offset in Conduit up to 1" in Diameter

COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To bend conduit up to 1" offset. Bend must pass N.E.C.

standards

PRSI R

_The student will be able to:

COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

/

Position the conduit in the hickey so the
end of the conduit is flush with the end
cef the hickey.

Position your hands as shown and pull
downward until the conduit bends slightly.

Relax the tension and turn the conduit

180° and move the conduit forward until

the bend is about 1" ahead. of the conduit
hickey. : s

589
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

4. Sight down the conduit as shown and ro-
tate the conduit to the left and to the
right to make sure that it has been
turned 180°.

(63}
.

Position your hands as in step 2 and ;ull
downward until the conduit bends the same
amount as in step 2.

6. Place the conduit offset on a flat surface
and mezsure from the surface to the bottom
of the conduit.

l//

—— ‘ —

7. The offset may be increased by repeating
the above procedure or decreased by re-
versing the bends and rapeating the above
procedure.

METHOD OF EVALUATION:

The instructor will observe work in progress as well as finished woik.
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OPERATION SHEET
SC-2-53
COMPETENCY: Bend an Exact 90° Stub
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: Yo bend exact 90° stubs, bend must meet N.E.C. standards

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Put the conduit in the hickey on the
floor as shown. .

2. Put your feet on the conduit and position
your hands on the hickev as shown.

3. Apply extreme pressure with your left foot
on the hickey and pull the handle of the
hickey towaru you until position A is
reachad. :

4, Position your hands as shown and keep
bending the <:nduit until a 90° bend is
made.

METHOD OF EVALUATION:

The instructor will inspect the Finished bend.
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OPERATION SHEET
SC-2-54
COMPETENCY: Bend a Kick
COURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To know how to bend a kick | |
COMPETENCE = PROCEDURE/ST .
The ctudent winy EoUREISTERS TEACHING/LEARNING ACTIVITIES

1. Put the conduit in the bender and make
a slight bend in the conduit.

2. Put the bender on the floor and bend the
conduit to a 45° angle. (You will have
a 450 angle when the handle of the bender
is straight up.)

3. Put the conduit in the bender as shown,
eye-ball the desired depth of the kick
with the inch marks on the bender.

4, Sight down ihe conduit and make sure the
conduit is not cockad to either side.

5. Make another slight bend in the conduit.




COMPETENCE - PROCEDURL/STEPS TEACHING/LEARNING ACTIVI{IES

6. Place the conduit on the floor as shown. NOTE: Make sure it does not
-— tr slip by keeping tension on
/ S the conduit when ycu are

ﬂ:) putting it down.

7. Pull the handie as shown. Pull unti
handle is straight up.

NOTE: At this time you can
lengthen or shorten the kick
to fit around the object to be
kicked.

8. Put the conduit in the bender as shown.

9. Put a slight bend in the conduit as shown.

.

"10. Put the bender back on the floor and pull
the handle until it is straight up.
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COMPETENCE - PROCEDURE/STEPS TEACHING/L.EARNING ACTIVITIES

11. Place the conduit ir the bender as shown.
Sight along the conduit and bender as in
Step 3. Make sure the conduit is not
cocked to either side.

12. Bend the conduit as shown. k)

13. Place the conduit on the floor again.

14. Pull the handle until it is straight up.

METHOD OF EVALUATION:

The instructor will observe the work in progress and examine the finished
bend.
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OPERATION SHEET
SC-2-55
COMPETENCY: (Cyt Rigid Conduit

(‘OURSE: Electrical Occupations UNIT II: Wiring Methods
OBJECTIVE: To know how to cut conduit

COMPETENCE ~ PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Place conduit in vise.

2. Place cutter on condui”--9n mark-~cutter
opening up.

3. The conduit to be cut fits between the two
rollers and cutting wheel and should be
tightened against the conduit for the
initial rotating of cutter.

4. The handle on the screw is then tightcyed CAUTION: Do not tighten the
1/4 turn by turning clockwise and the cutter handle too tight as it will

is rotated counterclockwise around the crack or dull the cutter
entire conduit. wheel,
“
459
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COMPETENCE - PROCEDURE/STEPS TEACHING/LEARNING ACTIVITIES

5. After each rotaticn handle is tightened CAUTION: On short cut-offs,
1/4 turn clockwise to cut the groove watch your upper arm so it is
deeper. Cutting oil should be used. not cut on the conduit while

rotating the cutter.
6. The sharp cutting whael will cut a groove
in the outside surface of the conduit, and
the groove is made deeper by a continual
! turning of the handle--until the conduit is
cut through.

7. Make sure you have some meihod of catching
the piece that is being cut off.

METHOD OF EVALUATION:

The instructor will observe work in progress as well as inspect the
finished job.




OPERATION SHEET
: SC-2-56

COMPETENCY: Ream Rigid Conduit
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To know how to ream conduit

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Hold the reamer as shown.

2. Place the reamer in the end of the conduit
and push in on it with your left hand.

3. Push down cn the handle of the reamer
with your right hand.

4. Ratchet the handle up and down until the
burrs are removed from the conduit.

5. Keep rotating the reamer while ysu remove
it so you don't leave a burr caused by
the reamer.

METHOD OF EVALUATION:

The instructor will observe work in progress as well as inspect the finished
job.




COMPETENCY: Thread Rigid Conduit
COURSE: Eiectrical Occupations

OBJECTIVE: To know how to thread a rigid conduit

GPERATION SHEET
SC-2-57

UNIT II: Wiring Methods

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Put the pipe to be threaded in a hinged
pipe vise with the end sticking out about
6".

2. Put the right size die into the di2 holder,
and set the die for clockwise cutting.

3. Hold the die holder in your right hand
and slip guide the end of the die over
the end of the pipe.

4. Push on the die holder with your left
hand, and turn it clockwise until the die
s* .rts cutting thread.

5. Apply cutting cil to the threading area
on every rotation.

Ratchet the die holder in the arc shown.

(=)
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-COMPETENCE - }hOCEDURE/STEPS | 7 TEACHING/LEARNING ACTIVITIES

7. Cut threads until one thread comes
through the die.

8. Re-set the die rotation with your left
hand and back the die off.

9. With the wipe cloth, wipe off the excess
‘ cutting ¢jl as shown.

METHOD OF EVALUATION:

The instructor will observe the finished work.
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OPERATION SHEET
SC-2-58
COMPETENCY: Install Rigid Couplings
COURSE: Electrical Occupations UNIT II: Wiring Methods

OBJECTIVE: To install the couplings carefully so the fittings are not
damaged '

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Keep the fitting and the conduit in as
straight a line as possible. This lessens
the possibility of cross threading.

2. Turn the fitting slowly backward until you
feel (and sometimes hear) it click.

3. Turn the fitting forward onto the conduit
as tightly as you can with your fingers.

4. Place one pair of pliers on the conduit
as shown and the other pair on the fit-

ting.
P
5. Tighten the fitting with the pliers until NOTE: On this step, be care-
it is very snug. ful not to over-tighten the

fitting or you will pull the
threads and ruin the fitting.

METHOD OF EVALUATION:

The instructor will observe the work in progress as well as examine the
finished job.
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OPERATION SHEET
SC-3-1
COMPETENCY: Alignment

COURSE : Electrical Occupations UNIT III: Motor Generators

OBJECTIVE: To set two machines and align their shafts so they do not
vibrate

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. With one machine on the motor base
assemble the four nuts onto the studs

loosely.
2. Place the second machine on the base NOTE: The two shafts with
similarly at the opposite end. the mating metal parts must

be opposite each other.
3. Insert the rubber coupling.

4. Move the machines together so that the
coupling is snug but not tight.

5. Assemble the set screws.

6. Align the machines so that their shafts
are in the same vertical plane.

7. Place your finger on the mating metal
parts of the coupling and adjust the
machines until there is no apparent
difference of alignment.

8. Tighten down all nuts.

9. Place the guard over the coupling and
bolt down.

METHOD OF EVALUATION:

The instructor will check for:
1. Following of procedures.
2. Tolerance of work.
3. No locse connections.
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OPERATION SHEET
SC-3-2

COMPETENCY: Prony Brake -

COURSE: E]ectricé] Occupations UNIT III: Motor Generators
OBJECTIVE: To install the prony brake and obtain a snug, sliding fit

COMPETENCE - PROCEDURE/STEPS
The stidect will be abls to: TEACHING/LEARNING ACTIVITIES

1. Mount on the base the required machine.

2. Remove the half coupling from the machine NOTE: Be sure the key is

shaft and assemble onto it the prony seated and set screws are
brake pulley. tight.

3. Mount the prony brake over the pulley and NOTE: If the pulley is too
clamp it on the base using the studs for tight rub motor shaft, key,
the coupling cover. and key way with emery cloth

to obtain a snug, sliding fit.
4, Pour a small amount of water into the
pulley.

5. With the belt slack start the motor.

6. The brake is now ready for use.

METHOD OF EVALUATION:
The instructor will check for:
1. Following of procedures.

2. Tolerance of work.
3. No loose connections.
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COMPETENCY: Prony Brake Operation

COURSE:
OBJECTIVE:

Electrical Occupations

To operate the prony brake

OPERQ?ION SHEET

UNIT I1II: Motor Generators

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

10.

Hang the spring balance from the brake
arm by the ring.

Couple the base of the spring to the lug
on the base of the brake.

Use two nuts on the screw holding the

bottom of the balance so the nut is tight
but the balance is loose.

Hang the counter weight on the opbosite
end of the brake arm.
Start motor.

Check that its rotation will produce
tension on the balance scale.

Tighten the thumb screw gradually to
increase tension on the balance.

Pour water into the hollow pulley.
Bring the machine up to speed and
gradually tighten the brake band to in-
crease the load.

Keep water in the pulley as this will get
hot and produce steam.

NOTE: If it is_too tight the
balance will not extend freely
and erroneous readings will be
obtained.

NOTE: The spring balance must
be on the side of the motor
shaft to be under tension for
the direction of rotation. If
this is not so either reverse
the direction of rotation of
the motor or interchange the
spring balance and counter
weight.

NOTE: Not too much water or it
will splash.

METHOD OF EVALUATION:

The instructor will check for:
1. Following of procedures.
2. No Toose connections.
3. Attitude toward work.
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OPERATION SHEET
SC-3-4
COMPETENCY: Prony Brake Usage

COURSE : Electrical Occupations ~ UNIT III: Motor Generators

OBJECTIVE: To determine the horsepower of a motor using a prony brake

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set the tension on the brake band so the
dynamometer scale reads 4 or 5 ounces.

2. With a hand-held tachometer measure the
motor speed in revolutions per minute.

3. Record the motor current, voltage, speed
and force.

4. Repeat the above readings for several
settings up to about 10% above the rated
current of the machine.

5. Measure the length of the torgue arm from
the center pivot to point of suspension
of the balance.

6. Calculate the horsepowar of the machine NOTE: Use the formula
for each set of readings. Horsepower = Rég.F. x 2T
R. = Radius of the torque arm
in feet.
S. = Motor speed in revolutions
per minute.
F. = Force on the arm in pounds,

as read on the spring scale.

33,000 = Number of foot pounds
per minute in one
horsepower.,

-~

e

METHOD OF EVALUATION:
The instructor will check:

1. Following of procedures
2. Calculations
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COMPETENCY: Using the Tachometer

COURSE:  Electrical Occupations

&,

OBJECTIVE: To use the tachom%ter

OPERATION SHEET
SC-3-5

UNIT III: Motor Generators

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

10.
11.

Check the instrument to see the directio
of rotation. :

Check the dial to find the scale.

Find the correct end for the job you will
be doing.

Place the end on the tachometer.

Start. the motor.

.. Check the shaft to see if it has a center

hole.
Place.in the center hole.
Check rotation.

With stop watch count the revolutions for
one minute.

Do this three times.

Find the average.

METHOD OF EVALUATION:

The instructor'wil1 check:
1. Following of procedures
2. Calculations
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OPERATION SHEET
SC-3-6

COMPETENCY: Connect a Starting Rheostat to a D.C. Motor

COURSE: Electrical Occupations

UNIT III: Metor Generators

OBUCCTIVE: To gain knowledye of the use of a starting rheostat and how to

apply

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Connect the starter and the D.C. motor.

2. Install the prony brake.

3. Turn power on and move starting arm
slowly to its operation position.

4, Quickly open and close switch SW1.

5. Close switch SW2. Start D.C. motor.
Increase load on motor to full load
current.

6. Turn off main power input.

7. Move starter arm one step at a time and
note armature voltage and Tline current at
the beginning and after stabilization of
each step.

8. Turn off power.

Under normal operating con-
ditions, the 1ine voltage and
the counter EMF differ by a
comparatively small amount.

At the instant of starting
however, the armature is station-
ary and as a result, there is

no counter EMF. If the line
voltage were switched directly
onto the motor an excessively
high armature current would
flow. -

NOTE: The 3-point or 4-point
starters are usually used to
manually start D.C. motors.
They have built-in resistance
to limit current through the
armature on starting and pro-
vides protection of the motor.

NOTE: Operation of no load
release.

NOTE: Action of starter.

NOTE: The starting box should
not be left in service too
long or it will burn out.

METHOD OF EVALUATION:

‘The instructor will observe the work throughout and check the finished job.
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OPERATION SHEET
SC-3-~7
COMPETENCY: Reverse a D.C. Motor

COURSE: Electrical Occupations UNIT III: Motor Generators
OBJECTIVE: To reverse a D.C. motor

COMPETENCE ~ PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Set up a drum switch.

2. Draw your diagram.

3. Check diagram in both positions.

4. Trace out your current. NOTE: 1In order to reverse a
D.C. motor, it is necessary to

5. Connect into circuit. : reverse the direction of

current in the field, fields
or the armature.

The simplest approach is to
consistantly reverse direction
of the current flow of the
rotor.

METHOD OF EVALUATION:

The instructor will check diagrams and finished circuit.
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OPERATION SHEET
SC-3-8

COMPETENCY: Connect a Dynamic Brake to a D.C. Motor
COURSE: Electrical Occupations UNIT III: Motor Generators

OBJECTIVE: To gain knowledge of the use of the dynamic brake and how to
apply it

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. By use of a shunt motor and inertia load, NOTE: Some operations of
connect a resistance load with a double motors require a quick stop
pole double throw switch. and need braking action to

accomplish this.
2. With no load, position 1, turn motor on.
Cut the power and ch-. to see the time
it takes to come to = «iop.

3. Turn power on, throw the switch to
position 2 and check the time it comes
to a stop.

4. Try this procedure with several loads.

METHOD OF EVALUATION:

The instructor will check the results obtained.

,>?
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OPERATION SHEET
SC-3-

COMPETENCY: Insert a Field Rheostat in a D.C. Shunt Generator

COURSE : Electrical Occupations UNIT III: Motor Generators

OBJECTIVE: To gain knowledge in the use of a field rheostat and how to apply

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Make sure you have the field circuit.

2. Open the circuit or attach to the proper NOTE: Is the field rheostat
binding post. of the right value for the
job?
3. Connect to the proper terminal. NOTE: Should be in series

with the field.
4, ¥a§$ sure you have the rheostat open
ull,

5. Then proceed with your steps on the job
sheets.

METHOD OF EVALUATION:
The instructor will:

1. observe to see that procedures are followed correctly.
2. check finished job.
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OPERATION SHEET
SC-4-1

COMPETENCY: Develop a Material List
COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To make a complete list of material needed to do the job
acceptable to the instructor's pre-set standard

COMPETENCE - PROCEDURES/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Review schematic and/or diagram visually. REF: Review symbols on
D-4-1A, 1B.
2. Make a list of all materials. Refer to manufacturers'
: . catalogs for trade names of
3. Check print.and material list. items needed.

METHOD OF EVALUATION:

The instructor will review the student's list.
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OPERATION SHEET
SC-4-2
COMPETENCY: Develop and Interpret a Work or Job Sheet

COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To explain to the instructor the end result of the job,
acceptable to the pre-set standard of the shop

COMPETENCE - PROCEDURES/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Review job or work sheet. . SC-4-1
2. Explain on paper or verbally operation of Review any information on
job. introduction te motor control

circuits in shop theory book.
3. Draw a rough sketch of the circuit.

METHOD ‘OF EVALUATION:

The instructor will examine the sketch for accuracy and neatness.

45D

O ‘ 625




OPERATION SHEET
SC-4-3

COMPETENCY: Select and Inspect Proper Type of Equipment to be Used for Job
COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To go to a supply room ai.' .elect the proper equipment for the
job, accepidble to the instructor's evaluation

COMPETENCE - PROCEDL — =
The student will be J: TEACHING/LEARNING ACTIV' 1S

1. Review the job sheet. . SC-4-1, SC-4-2
2. Make a Tist of materials.

3. Checking the nameplates and model numbers Check manufacturers information
: select the proper equipment. sheets for equipment use.

4. Using you material list check to see if
you have all materials needed.

METHOD OF EVALUATION:

The instructor will:
1. check materials list. )
2. see that you have selected the proper equipment.
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OPERATION SHEET
SC-4-4

COMPETENCY: Layout and Measure Equipment Positions
COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To measure and layout the equipment within 1/8 of an inch or
to the instructors pre-set standard

COMPETENCE - PROCEDURES/STEP
The student will be sble to TEACHING/LEARNING ACTIVITIES

1. Review schematic and/or diagram visually. . SC-4-1 through SC-4-3
Determine the best layout of equipment.'

Make a rough sketch of layout.

S W ™

Have instructor check rough layout.

METHOD OF EVALUATION:

The instructor will check the rough layout.
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OPERATION SHEET
SC-4-5

COMPETENCY: Fasten Equipment Using Proper Types of Fasteners
COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To choose the proper fastener and mount the equipment,
acceptahle to the shops good wiring standard

COMPETENCE - PROCEDURES/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Determine the type : “isteners needed. . SC-4-1 through SC-4-4
2. Determine the n oer .  -»teners needed.
3. Mount the equipment u.ing the proper NOTE: Use manufacturers
fasteners. catalog to review types and

use of various fasteners.

METHOD OF EVALUATION:

The instructor will check to see that the proper fasteners were used.
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OPERATION SHEET
SC-4-6

COMPETENCY: Layout Wire Runs
CCURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To layout the various wire runs needed to complete the job,
acceptable to the shops good wiring standard

COMPETENCE - PROCEDURE/STEPS

The student will be able to: . TEACHING/LEARNING ACTIVITIES
1. Review schematic and/or wiring diagram . SC-4-1 through SC-4-5
visually.
2. Dete. e w:. o layout from each piece

of equipment.
3. Group common runs of wire together,

4. Check overall layout for completeness.

METHOD OF EVALUATION:

The instructor will check the finished layout.
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OPE%Ql%Q% SHEET
COMPETENCY: Select and Measure Proper Wire Size
COURSE: Electrical Occupations UNIT IV: Motor Control
OBJECTIVE: To select the proper size wire for the job and measure and

cut it to the proper length acceptable to the shop standard
and to the N.E. Code

COMPETENCE - PROCEDURE/STEPS -
The student witl be abls to: TEACHING/LEARNING ACTIVITIES

1. Review the schematic for the job. . SC-4-2

2. Using the nameplate or the manufacturers
information determine the operating

current.

3. Check National Electric Code or other " NOTE: Use National Electrical
wire size charts to match wire size and Code book tables 310-12-13-14-
loads. 15.

Use a wire chart and an
American Wire Gage.

METHOD OF EVALUATION:

The instructor will check to see that proper wire size and length is used.
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OPERATION SHEET
SC-4-8
COMPETENCY: Shape and Bend Wire
COURSE: Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To bend and shape the wires together forming the proper wire

runs in order for the job to work, acceptable to the shop
standards and the N.E.C.

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Review schematic and/or diagram. . SC~-4-1, sC-4-6, SC-4-7

2. Determine wire runs.

3. Bend wire as needed to suit job. (offsets,
saddels, and 90° bends)

4. Lace or tie wires in groups.

METHOD OF EVALUATION:

The instructor will inspect the wire runs.
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OPERATION SHEET
SC-4-9
COMPETENCY: Make Proper Electrical Connections
COURSE: Electrical Occupations UNIT IV: Motor Control
OBJECTIVE: To make various electrical connections using soldering,

pressure terminals and eyes, acceptable to the shop standards
and to the N.E.C.

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Determine the type of connection needed. NOTE: Using catalogs on wire
connectors check various .

2. Skin and prepare wires. : styles and type ~v2{l '~

3. Solder where needed. Review information on soldering

(types of irons, solder, flux)

-

. “Select proper pressure terminal and crimp
it to the stranded wire.

5. Using shop hand t:21s and solid wire make
various sizes ¢ eyes.

METHOD OF EVALUATION:

The instructor will check the finished wire connections.
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OPERATION SHEET
SC-4-10
COMPETENCY: Make and Tape Proper Types of Splices

COURSE : Electrical Occupations UNIT IV: Motor Control

OBJECTIVE: To make various types of splices and tape them according to
the shop standard and the N.E.C.

COMPETENCE - PROCEDURE/STEPS /
The student will be able to: TEACHING/LEABNING ACTIRITIFJ

1. Determine the type of splice needed.

2. Prepare wire for splicing. NOTE: Review the various types
of splices used and how each is
3. Splice the wire using various types of made.
~splices: ~
. . Review alternate methods of
a. Pigtail . ;
b. Single Tee reinsulating.

c. Double Tee

METHOD OF EVALUATION:

The instructor will check the finished splices.
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OPERATION SHEET

SC-4-11
COMPETENCY: Check Complete System by the Schematic Diagram
COURSE: Electrical Occupation UNIT IV: Motor Control
OBJECTIVE: To completelycheck the job following each wire to its termina-

tion point, acceptable to the shop standr !

COMPETENCE - PROCEDURE/STEPS

The student will be able to: TEACHING/LEARNING ACTIVITIES
1. Look over and inspect job visually. . SC-4-2
2. Check each wire and its term1nat1on point NOTE: Circuit can be checked

against the schematic. using an ohmeter.

METHOD OF EVALUATION:

The instructor will observe the student's work.
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OPERATION SHEET

SC-5-1
COMPETENCY: Test a "ircuit with a Trouble
COURSE: Ele ¢ - .ccupations UN:Y v: Electrical Maintenance
OBJECTIVE: To find fault in a circuit using a lamp
- COMPETENCE - PROCEDURE/STEPS )
The student will be abqe to: TEACHING/LEARNING ACTIVITIES

1. Make sure your test lamp is good.

2. Saftey - Be careful when inserting the
tester not to touch your metal box.

3. Place the two leads across the supply
voltage.

4., Check further into the circuit.

5. Where the voltage is not present, look
for an open circuit.

METHOD OF EVALUATION:

1. Checking the test lamp.
2. Inserting the leads to check the voltage.
3. Checking the students' understanding of what they see.
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OPERATION SHEET
SC-5-2

COMPETENCY: Test a Circuit with a Voltmeter

COURSE : Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To find fault in a circuit using a voltmeter

COMPETENCE - PROCEDURE/STEPS o
The student will be able fo: TEACHING/LEARNING ACTIVITIES

1. Make sure the meter is in working order.

2. Check to see if meter is at the highest
voltage scale.

3. Check supply voltage.

4. If not the correct scale, change scale on
meter.

5. Proceed to check each device.

6. If voltage is present then the device is
open.

METHOD OF EVALUATION:
1. Checking the students knowledge of the meter and that they can read the
corrected scale.

2. Checking the meter. :
3. Checking the placement of the leads.

496

647




OPFRATION SHEET
SC-5-3

COMPETENCY: Test a Circuit with an Ohmmeter

COURSE: Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To find a faulty device with an ohmmeter

COMPETENCE - PROCEDURE/STEPS :
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Make sure no source voltage is present.
2. Check meter to see if it is okay.

3. Proceed to measure each device making
sure there is nothing else on the line.

METHOD OF EVALUATION:

Students being able to read the instruction to operate the meter.
Checking to see that the students disconnect the device from the line.
Checking meter to see if it is reading correctly.

Checking the students' ability to record the readings of each device
and that they locate tie fault.
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OPERATION SHEET
SC-5-4

COMPETENCY: Use a Clamp-type Volt-Ammeter in a Service Installation
COURSE: Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: Checking a service for load with a clamp-type volt-meter

COMPETENCE - PROCEDURE/STEPS -
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Make sure the meter is working.
2. Have a full load on service.

3. When using clamp be careful of open
conductors - clamp the one line.

4, Measure the load.

5. Clamp the other line.

6. Measure the load.

7. Clamp the identified conductor.
Read the meter.

9. Turn off all devices.

10. Repeat to see if you have any leaks.

— e e

METHOD OF EVALUATION:

They know all the instruction with the meter,
They are careful when working the circuit.
They record all readings.

They double check all results.
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'OPERATION SHEET
SC-5-5

COMPETENCY: Use a Clamp-type Volt-Ammeter in a Motor Installation
COURSE : Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To use the clamp-type meter

COMPETENCE - PROCEDURE/STEPS ~
The student will be able to: TEACHING/LEARNING ACTIVITIES

———

—
.

Check the meter to see if it is okay:

2. Starting at the source, check each line
as motor is operating.

3. Check at the motor each line.
4. Check when the motor is first turned on -

using the peak load button to give peak
amps.

METHOD OF EVALUATION:

1. Make sure they check meter for correct scale.
2. Check all readings.
3. They are careful when checking.
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OPERATION SHEET
SC-5-6
COMPETENCY: Troubleshoot a Relay with a Clamp-type Volt-Ammeter

COURSE: Electrical Occupations UNIT V: Electrical.Maintenance
OBJECTIVE: To familiarize with relays

COMPETENCE = PROCEDURE/STEPS
The < tuodent i geeD ab{e e | TEACHING/LEARNING ACTIVITIES

1. Secure relay (cut electrical source).
2. Check to see if contacts are frozen.

3. Check to see if the mechanism will operate
(manually with excessive force).

4, Check for improper calibration (trip too
fast or too slow).

5. After inspection, if nc other visual is
indicated apply voltage.

6. Check with meter values determine if coils
are operative.

METHOD OF EVALUATION:

1. See if they examine the relay without power.
2. Check to see if they make the readings.
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OPERATION SHEET
SC-5-7

COMPETENCY: Measure Insulation Quality using an Insulation Tester

COURSE: Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To correctly use a megger

COMPETENCE - PROCEDURE/STEPS
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Secure the megger - check on operation,
read instruction.

2. Make sure of your equipment rating.

Disconnect completely from power source.

S W

Check your instrument for accuracy.

5. Remember, as connections are made turn
the handle at an even speed for each test
for one minute.

6. Temperature and humidity have a profound
effect on the test, they are recorded
immediately after the test (there is a
chart to help interpret the readings).

7. Check for infinite readings (the test
leads not connected).

8. Check for zero reading (short the test
leads). - ' o

9. Check insulation readings from conductor
to ground (line test lead to conductor
and earth test lead to ground).

10. As use of this test along with a chart
kept on each apparatus, you will be able
to tell if the insulation is breaking
down.

METHOD OF EVALUATION:

1. Make sure they read the directions.
2. See that they check the megger.

—;wwwwm-w-31meake~sune~they~double~checkmthein~neadings ...... —
4. They also must check the temperature.
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OPERATION SHEET
SC-5-8

COMPETENCY: Check an Armature with a Growler
COURSE: Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To correctly use a growler

COMPETENCE = PROCEDURE/STEPS —
The ctinory” PROCED ab{e e TEACHING/LEARNING ACTIVITIES

1. Check the growler to see if it is in
working order.

2. Place armature on growler.

3. Turn on growler.

4. Check with hack saw blade.

5. Turn armature slowly.

6. If hack saw blade is attracted you have

found the shorted coil, mark with chalk.

7. Find the other slot so you can double
check coil shorted.

8. With the use of the growler you can check
for grounded coils.

9. Also check for voltage across the bars.

METHOD OF EVALUATION:

1. Locating the shof%) |
2. How they read and adjust the volt-meter on growler.
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OPERATION SHEET
| SC-5-9
COMPETENCY: Check a Statqr with a Growler

COURSE: Electrical Occupations UNIT V: Electrical Maintenance

OBJECTIVE: To know the use of an inside growler

COMPETENCE - PROCEDURE/STEPS -
The student will be ab{e to: TEACHING/LEARNING ACTIVITIES

—
.

Check the internal growler.
2. Take stator.
3. Turn on growler.

4. Check with hack saw blade.

5. Find shorted coil same as you wculd with
an armature.

6. Mark with chalk.

METHOD OF EVALUATION:

1. Locating the short.
2. Double check for ground.
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COMPETENCY. {zs= = Tachometer on a Motor
COURSE: Electrical Occupations

OBJECTIVE: To correctly use a tachometer

OPERATION SHEET
SC-5-10

UNIT V: Electrical Maintenance

COMPETENCE - PROCEDURE/STEPS
The student will be able to:

TEACHING/LEARNING ACTIVITIES

—
.

Check name plate of motor.

(3]

Observe the drive end of motor.
Turn motor on.
Place tachometer on shaft.

Time for one minute.

(=] o L3 w
* [ ] . [ ]

Observe the R.P.M.

METHOD OF EVALURTIIIN:

1. MWatch thew observe the correct direction.

2. Make =wre they observe for the minute.
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OPERATTION SHEET

SE-5-11
COMPETENCY: Check a Motor with a Vibration Indicator
COURSE : Electrical Occupations UNIT V: Electrical Maintenance
OBJECTIVE: To properly use a vibration indicator
- COMPETENCE - STEPS .
e w???cggugg4eTto: TEACHING/LEARNING ACTIVITIES

1. With motor operating:

2. Place the indicator on the one end -
check vibrations.

3. Place the indicator on the other end,
check vibratijon.

4. 1If motor is driving on other type of
equipment, place indicators on the
equipment check.

5. Due to making a chart for each time check,

you can trace out excess vibration and
locate the bad bearing.

METHOD OF EVALUATION:

1. Check for varjations of readings.
2. How they hold the indicator.
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OPERATION SHEET

SC-5-12
COMPETENCY: $et-uB a Wheatstone Bridge and find the Distance to a Fault
in a Phone Line
COURSE : Electrical Occupations UNIT V: Electrical Maintenance
OBJECTIVE: To correctly use a wheatstone bridge
COMPETENCE - PROCEDURE/STEPS
The student will be ab4e to: TEACHING/LEARNING ACTIVITIES

1. Check bridge to be sure it is true.

2. Pick up a treated cable with a false
break.

3. Set up the bridge as per instruction.

4, Operate the bridge, make readings and
solve.

METHOD OF EVALUATIDN:

1. Make sure they know how to place wheatstone im circuit.
2. Check their calculations.
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OPERATION SHEET
SC-5-13

COMPETENCY: Set-up a Recorder on an Electrical Circuit

COURSE : Electrical Occupations

OBJECTIVE: To properly use a recorder meter

UNIT V: Electrical Maintenance

COMPETENCE - PROCEDURE/STEPS
The _student will be able to:

TEACHING/LEARNING ACTIVITIES

1. Check meter to see if it is working.
2. Place in circuit of the job.
3. Start tape - record for one hour.

4, Take instrument off - check the tape.

MEEHOD OF EVALUATIOMN:

1. See if they read instruction of meter.
2. Placement of meter in circuit correctly.
3. Check the readings of the tape.
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OPERATION SHEET
SC-5-14

COMPETENCY: Check for adequate Illumination with a Foot-Candle Meter

COURSE: Electrical Occupations UNIT V: Electrical Maintenance:

OBJECTIVE: To properly use a foot-candle meter

COMPETENCE - PROCEDURE/STEPS ' .
The student will be able to: TEACHING/LEARNING ACTIVITIES

1. Check meter to see if it is operating.

2. Find the foot-candles, located on each
surface of the shop.

3. Record - check with table to see if they
require foot-candles and are equal.

METHOD OF EVALUATION:

1. Check to === if they read instruction on meter.
2. Tme recordimg of emch location.
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INFORMATION SHEET
IL-2-16 '
pp. 1 of 2 pp.

TITLE: Circuits Used with Single Pole Switches, 4 Lights, 4 Switches,
Each Contrclled by its Own Switch, A1l on the Same Circuit

COURSE: Electrical, General UNIT II: Wiring Methods

Many times the electrician may have the need to put several loads or
Tights on the same circuit. However, each load should be controlled from
its own switch.

Power cSuquQ AR 7\ Q

)~ )

|

Shown below is a line:=iagram ~mr the hook up. More: loads can be added
or loads can be taken off.
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INFORMATION SHEET
IL-2-16
pp. 2 of 2 pp.

This drawing shows how the actual hook up will be.
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ASSIGNMENT SHEET
"~ AS-2-16
Page 1 of 2 Pages

’ TITLE: Hook Up a Sing]g Pole Switch
COURSE: - Electrical, Generai
TEXT/REFERENCE :

ASSIGNMENT:

1. Below is the drawing of four lamps and four single pole switches

with only one supply voltage. With a pencil, draw in the wires
so that #1 switch controls #1 lamp, and #2 switch controls #2

lamp, and #3 switch controls #3 lamp, and #4 switch controls #4
lamp.
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ASSIGNMENT SHEET
AS-2-16
Page 2 of 2 Pages

2. With a pencil, draw the wires to show the actual hook up.
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