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ABSTRACT
One of the three individualized courses included in a

plumbing curriculum, this course focuses on general procedures and
practices for building trades and services. The course is comprised
of three units: (1) Safety, (21 Hand Tools, and (3) Measurement. Each
unit begins with a Unit Learning Experience Guide that gives
directions for unit completion. The remainder of each unit consists
of Learning Activity Packages (LAP1 that provide specific information
for completion of a learning activity. Each LAP is comprised of the
following parts: oblective, evaluation procedure, resources,
procedure, supplemental sheets, study guide, and a LAP test with
answers. The course is preceded by a pretest which is designed to
direct the student to units and performance activities. (LEA)
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COURSE: GENERAL PROCEDURES AND PRACTICES FOR BUILDING TRADES

AND SERVICES

DESCRIPTION:

This course is about: (1) General safety practices and procedures commonly
used in the industrial world, (2) general care and use of hand tools, and

(3) the care and use of basic precision and non-precision measuring

instruments. The general safety practices includes personal safety and

shop safety. The unit on general hand tools describes and illustrates

the care and use of commonly used hand tools. The measuring instruments

section covers the care and use of various precision and non-precision

measuring instruments.

RATIONALE:

Since the applica'ioh of safe practices is essential in an industrial

occupation, a student must become familiar with and apply safety in

every situation. This course is designed to provide the knowledge about

practices needed to apply safety principles. A worker needs to take

good care of and make proper use of his hand tools if he is going to

produce acceptable products. This course assists the student with the

proper care ano use of hand and measuring tools.

OBJECTIVES:

Identify the equipment and recognize the practices that are used to

protect personnel in the work environment. Identify hand and measuring

tools, their functions and procedures for their care and use. Determine

the tolerance from specifications and recognize how to apply it 'in

measurement.

PREREQUISITES:

None

RESOURCES:

A resource list is attached.

Principal Author(s): R. Arneson, L. Leland



Page 2 73.03.00.00.A2-1

GENERAL INSTRUCTIONS:

This course has three units. Each unit has a Unit Learning Experience Guide (LEG)
that gives directions for unit completion. Each unit consists of Learning Activity
Packages (LAPs) that provide specific information for completion of a learning
activity. Pretesting results direct the student to units and performance activities.

The general procedure for this course is as follows:

(1) Assigned to a unit in this course.

(2) Read the assigned unit LEG.

(3) Take the unit achie%.ment test and score it. (See unit LEG
"Evaluation Procedure")

(4) If the achievement test is satisfactorily completed, proceed to the
next assigned unit in this course and step (2).

If the test is not satisfactorily completed, proceed to step (5).

(5) Begin and complete the first assigned LAP in the unit.

(6) Proceed to the next assigned LAP in the unit.

(7) Complete all required LAPs for the unit by following steps (5) through
(6) until all LAPs for the unit are completed.

(8) Take the achievement test for the unit. (See unit LEG "Evaluation Procedure")

(9) Proceed to the next assigned unit in this course.

(10) Cycle through steps (2) through (9) until all required units are completed
for this course.

(11) Proceed to the next assigned course in the "Plumber" Program.

You will work independently unless directed to do otherwise. When questions or
problems arise, you are expected to discuss them with the instructor. At all times
remember to follow correct safety procedures during the performance activity.

UNIT TITLES:

.01 Safety

.02 Hand Tools

.03 Measurement

4
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EVALUATION PROCEDURE:

Course evaluation is by pre and,posttesting using a multiple-choice type of
test.

In this course, the course test is used as a pretest to determine which units,
if any, the student may be able to validate. The student is considered validated
for a particular unit if 4 out of 5 items are correctly answered for each LAP
part on the course pretest.

The course test will also be taken by the student as a post test to determine any
changes resulting from taking all or part of the course.

FOLLOW-THROUGH:

Go to the first assigned unit Learning Experience Guide (LEG) listed on your

Student Progress Record (SPR).

5



73.03.00.00.A2-1

RESOURCE LIST

Printed Materials

1. Basic Measuring Instruments, A Self Instructional Program,
Westinghouse Learning Corporation, 1970.

2. Hand Tools, A Self Instructional Program. Westinghouse Learning

Corporation, 1970.
3. Shop Safety, A Self Instructional Program. Westinghouse Learning

Corporation, 1970.

Audio/Visuals

none

Equipment

none

5/22/75
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COURSE PRETEST: GENERAL PROCEDURES AND PRACTICES FOR
BUILDING TRADES AND SERVICES

73.03.01.01

1. Bending the knees and keeping the back straight aro two of the steps to be

followed when:

a. 1Fting a heavy object.
b. cleaning machinery.
c. working on equipment.
d. cleaning the shop.

2. Proper eye safety requires wearing:

a. sunglasses.
b. goggles Or safety glasses.
c. a respirator.
d. a helmet.

3. Why is smoking not allowed in many shop areas?

a. Because it is harmful to you.
b. Because it is a health hazard.
c. Because it may preoccupy you.
d. Because it is a fire hazard.

4. What should be worn while working around dust particles and dangerous fumes?

EL A white uniform.
b. A mask that covers the nose and mouth.
c. A protective helmet.
d. A mask and gloves.

5. Why must a belt holster be worn?

a. To keep tools handy.
b. To be more organized.
c. It is a safety regulation.
d. To keep from losing tools.

73.03.01.02

6. When should unsafe conditions be reported?

a. Soon after they are noticed.
b. During a break.
c. Immediately.
d. After work.

7
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73.03.L. 02 (cont'd)

7. What type of fire extinguisher should be used on an electrical fire?

a. Carbon dioxide.
b. Soda water.
c. Dry chemical.
d. Water.

8. In what position should rods or other long objects be carried?

a. At an angle.
b. Horizontal.
c. Any position that is comfortable.

d. Vertical.

9. What makes plexiglass a preferred guard material?

a. It is lightweight.
b. It is stronger.
c. It is cheaper.
d. It is clear.

10. The sound of a bell or horn around machinery means:

a. The machine is being started.
b. There's a fire in the shop.
c. It is lunch time.
d. The machine is shutting off.

73.03.02.01

11. The function of the pipe wrench is

a. Used on hex head and square head bolts and nuts.

b. To hold or turn a part when marring of the surface does not affect

the part.
c. Used on odd size bolts and nuts.
d. Used in set-up and assembly work.

12. The open end wrench is used on what types of bolts?

a. "Hidden" bolts.
b. Rivet type bolts.
c. Bolts that are hard to get at.

d. Hex head and square head bolts.

13. The definition of a hex head is:

a. A bolt or nut with six sides.
b. A bolt or nut with four sides.
c. A bolt or nut with a round head.

d. A bolt or nut with a flat head.
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73.03.02.01 (cont'd)

14. The box wrench is used only on what type of bolts?

a. Square head bolts.
b. Hex head bolts.
c. Slotted head screws.
d. Phillips head screws.

15. Why is it important for the wrench to fit snugly on a bolt?

a. For speed in workmanship.
h. Because the bolt will become round off.
c. To prevent injuries by wrench slipping off.
d. Because the wrench will not function loose.

73.03.02.02

16. There are basically how many types of harmers that a mechanic can use?

a. 2 types.
b. 3 types.
c. 4 types.
d. 1 type.

17. The soft-faced hammer is used for:

a. Straightening or forming metal.
b. Set-up and assembly work.
c. Peen or rivet.
d. Pounding out dents.

18. The flat face on a ball peen hammer is used to:

a. Peen or rivet.
b. Set-up and assembly work.
c. Straighten or form metal.
d. Hammer heavy nails.

19. What weight ball peen hammer is used for bench layout work?

a. 1'-2 pound.

b. Less than 1 pound.
c. 2 pound.
d. 22 pound.

20. The ball peen hammer is used for:

a. Driving in tacks.
b. Set-up work.
c. Assembly work.
d. Peen or rivet work.
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73.03.02.03

21. Before drilling, the center line for a hole location is indented with a:

a. Drill bit.
b. Nail.

c. Center punch.
d. Pencil.

22. What tool is used to remove metal and produce a finished surface?

a. File.
b. Sabre saw.
c. Hacksaw.
d. Blade.

23. The teeth on a hacksaw blade slant in what direcl.ion?

a. Down.

b. Backward.
c. Up.

d. Forward.

24. What tool is used to cut and twist wire?

a. Side cutting pliers.
b. Long nose pliers.
c. Jack knife.
d. Pinchers.

25. To make a very accurate and smooth hole what tool must be used?

a. Reamer.
b. Drill.

c. Oversized drill.
d. Brace and bit.

73.03.03.01

26. Linear measurement is a measure of:

a. Angles.
b. Degrees.
c. Fractions.
d. Length.

27. Angular measurement is a measure of:

a. Length.

b. Angles.
c. Deyrees.
d. Fr,Ictions.
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73.03.03.01 (cont'd)

28. An allowable variation in size is called:

a. Fraction.
b. Decimal.
c. Tolerance.
d. Degrees.

29 How are precision tolerances stated?

a. In angles.
b. In fractions.
c. In degrees.
d. In decimals.

30. How are nonprecision tolerances stated?

a. In angles.
b. In decimals.
c. In degrees.
d. In fractions.

73.03.03.02

31. What is the function of a protractor?

a. To find the center.
b. To measure length.
c. To transfer measurements.
d. To measure angles.

32. What is the function of a rule depth gage?

a. To measure the circumference.
b. To measure depth of holes and slots.
c. To measure length.
d. To measure angles.

33. What is the difference between a steel rule and a steel tape?

a. A steel rule has a larger case.
b. A steel tape is longer than a steel rule.
c. A steel rule is used to measure larger dimensions.
d. A steel case is 3" long.

34 Which tool below transfers measurements?

a. Protractor.
b. Steel tape.
c. Divider.
d. Square head.
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73.03.03.02 !..:ont'd)

35. Which measuring device below is used to find the center of round or
square bars?

a. Square head and blade.
b. Protractor.
c. Outside calipers.
d. Center head and blade.

73.03.03.03

36. The vernier scale allows you to measure in:

a. Hundreds of an inch.
b. Ten-thousandths of an inch.
c. Thousandths of an inch.
d. Thens of an inch.

37. What measuring device is used to determine the clearance between two
surfaces?

a. Steel savAre.
b. Feeler blades.
c. Vernier caliper.
d. Micrometer depth gage.

38. What measuring device measures outside dimensions only?

a. Vernier caliper.
b. Micrometer.
c. Micrometer depth gage.
d. Dial indicator.

39. Which measuring device measures ccncentricity and parallelism?

a. Feeler gages.
b. Dial indicator.
c. Micrometer.
d. Inside micrometer.

40. What does each mark on the thimble of the .ins-de micrometer indicate?

a. 0.001".
b. 0.025".
c. 0.100".
d. 0.010".
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COURSE PRETEST ANSWER KEY
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IANSWERS
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I
113.03.01.02

73.03.02.01

113.03.02.02

1. A 73.03.02.03 21.0 41.

2. B 22.A 42.

3. D 23.D 43.

4. B 24,A 44.

J. C 25.A 45.

6. C 73.03.03.01 26.D 46.

7. C 27.B 47.

8 D 28.0 48.

9. D 29.D 49.

10. A 30,D 50.

11. B 73.03.03.02 31.D 51.

12. D 32.B 52.

,...). A 33.B 53.

14. B 34.0 5,1.

15. C 35.0 55.

16. A 73.03.03.03 36.B 56.

17. B 37.B 57.
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ANSWE7S

1'
A 73.03.02.03 21. C 41.

2. B 22. A 42.

3. 23. D 43.

4. B 24. A 44.

5, 1: 25. A 45.

6, C 73.03.03.01 26. D 46.

7, C 27. B

8. D 28. C 48.

9. D 29. D 49.

10 A 30. 50,

11. 73.03.03.02 31. D 51.

12. D 32. 52.

13. A 33. B 53.

14. B 34. C 54.

15. 0 35. D 55.

16. A _ 73.03.03.03 36. B 56.

17. B 37. B 57.
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UNIT: SAFETY

RATIONALE:

Following safety practices and procedures'is essential to any worker. Employers
are very concerned about accidents. Therefore, a worker needs to familiarize
himself with safe practices and procedures. This unit will provide general
information on this topic.

PREREQUISITES:

None

OBJECTIVES:

Identify personal and work environment enuipment, techniques and procedures
that insure greatest protection for people.

RESOURCES:

Shop Safety, A Self Instructional Program. Westinghouse Learning Corporation, 1970.

GENERAL INSTRUCTIONS:

This Unit consists of two Learning Activity Packages (LAPs). Each LAP will
provide specific information for completion of a learning activity.

The general procedure for this Unit is as follows:

(1) Take 'tie unit achievement test and score it. (See unit LEG

"Evalation Procedure")

(2) If the achievement test -t-1-,,factorily completed, proceed

to the next assigned unit in this course and step (1).

If the test is not satisfactorily completed, proceed to step (3).

(3) Begin and complete the first assigned LAP in the unit.

(4) Proceed to the next as:,igne(! LAP in the unit.

(5) Complete all required LAPs for the unit by following steps (13

through (4) until all LAPs for the unit are completed.

(6) Take the achievement test for the unit. (See unit LEG "Evaluation

Procedure")

15
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GENERAL INSTRUCTIONS: continued

Although this unit deals with knowing about safety practices and procedures,
you will be required to demonstrate these procedures all during your program
here and, hopefully, whenever you are working.

PERFORMANCE ACTIVITIES:

.01 Personal Safety

.02 Safety in the Work Environment

EVALUATION PROCEDURE:

The student validates this unit by either pretesting or post testing. An

"Achievement Test" for this unit is to be taken when pretesting or post testing.

The achievement test is a written test. Successful completion is answeling
at least 80'4 of the items correctly.

FOLLOW-THROUGH:

Remember, you will be required to demonstrate safe practices and procedures
in all your activities.

In the "Plumber" Program unit performance tests, one of the evaluation steps
will be to follow safe practices and procedures.

After reading this guide take the Unit Pretest.
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Leavni g Activity Package

PERFORMANCE. ACTIVITY: Personal Safety

Student:

Date:

OBJECTIVES:

Recognize and wear appropriate clothing and protective devices that provide
most desirable security from injury.

Recognize and use procedures for lifting and handling materials and equipment
that insures greatest protection to the person.

EVALUATI4 PROCEDURE:

80% of the questions related to this LAP answered correctly on the unit test.

RESOURCES:

Shop Safety, A Self Instructional Program, Westinghouse Learning Corporation.

PROCEDURE:

1. Using Shop Safety, A Self Instructional Prop-am, do the following assignments:

a. Read and study carefully the information under the title "Instructions
to the Trainee," pages 1-28.

b. PPad the introductory rulterial.

c. Comp le. I enti;led "Personal Safety." Use the method
c; / described uncle: the tiLle "Instructions to the Trainee."

2. When /T.! have completed this section, proceed to the next assignment.

Principal Aulhods): R. Arneson, L. Lei;_lnd
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Learning Acti'vity, Package
Student:

PERFORMANCE ACTIVITY: Safety in the Work Environment

Date:

OBJECTIVES:

Recognize the procedures and techniques that keep the work area at a low
level of risk to persons.

Identify equipment, guards and markings that protect or alert persons to
hazards.

EVALUATION PR--;EDURE:

80% of the questions answered correctly on the unit test.

RESOURCES:

Shop Safety, A Self Instructional Program, Westinghouse Learning Corporation.

PROCEDURE:

1. Following the method of study described in the unit entitled "Instructions
to the Trainee" in the booklet Shop Safety, complete the booklet from
pages 31-61.

2. When you have completed this booklet, you should obtain the post test
Fur the booklet.

3. Take the unit post test and have your instructor evaluate the test.

IF your score is less than 80%, proceed as directed by the instructor.

If your score is greater then 80%, you will have successfully completed this
unit. Then, proceed to the next assignment.

Prim: peal Authcr(s): R. Arnson, L. LelanJ
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In order to accomplish any work effectively, man must use hand tools.
This unit will provide the knowledge needed to identify and use hand
tools safely and properly.

PREREQUISITES:

None

OBJECTIVES:

Identify the hand tools and recognize their functions.

Identify the procedures for inspecting, cleaning and storing hand tools.

RESOURCES:

Hand Tools, A Self Instructional Program. Westinghouse Learning Corporation, 1970.

GENERAL INSTRUCTIONS:

This Unit consists of three Learning Activity Packages (LAPs). Each LAP will
provide specific information for completion of a learning activity.

The general procedure for this Unit is as follows:

(1) Take the unit acnievement test dnd score it. (See unit LEG
"Evaluation Procedure")

(2) If the ochieverent test is satisfactorily completed, proceed
to the ne:t assigned unit in this course and step (1).

If the ,:st is not satisfactorily completed, proceed to step (3)

(3) Begin cnld complete the First assigned LAP in the unit.

(4) Proceed to tJde next a!isi(jned LAP in the unit.

( ConTiE2':.0 dl! rcquilJ ! LAP!, nri: fuliewing !:,Lep!.

through (4) unt.1! oil LAP', fol. 11;!! dre ;:omp1oted.

PrincIpal Author(s):

R. Arneson/L. Leland

1 9
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GENERAL INSTRUCTIONS: continued

(6) Take the achievement test for the unit.
Procedure")

PERFORMANCE ACTIVITIES:

.01 Wrench-Type Tools

.02 Hammers

.03 Cutting Tools

EVALUATION PROCEDURE:

(See unit LEG "Evaluation

The student validates this unit hy either pretestiH or post testing. An
Achievement Fes t" for this unit is to be taken when pretesting or post testing.

achievel!!ont r.st. is a writtrm test. Stic.cessinl completion ic answering
at least 80.Y, of the items correctly,

All during the 'Plumber" Program, you will be evaluated on the proper
and safe use of hand tools.

FOLLOW-THROUGH:

Remember that it is essential to use hand tools properly and safely.

Proceed to the pretest for the unit.
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Page 2

GENERAL INSTRTIONS: continued

73.03.03.n0.1\2_1

(4) Proceed to the next assigned LAP in the unit.

(5) Complete all roquirc,A LAP or the unit iy following steps (3)
through (4) until all L;Ps for the unit are completed.

(6) Take the achievement test fur the Lnit. (See unit !CC "Evaluation
Procedure")

PERFORMANCE ACTIVIT7,:

.01 Basic Measurement and Tolerance

.02 Non-Precision Instruments
0"), Precision I,L;truments

EVALHAF1ON PROCEDUkr.

The student val-fdates this unit hy oltn,::r pretesting or post testing. An

"Achievement Test" for this unit is Le be taken when pretesting or post testing.

Tho achievo.ment r.est Is a written Lost. Successful rorupleti an i mi.,wering

a i least NO the i tauns correctly.

RO

Ivilien you have read this unit nuiLie, Lake the unit prote,,l. in slid that

you will be e:,hect±j ',and proper ill ring 10 "Plumber"

Prugraif.
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Studoilt:

PER FC)P,''.,niNki-:;E Measurowenr. and To1,--n-ance

Fkctr-a

Dale:

fy iO r L of a 1 1 measuremen t ; reCeljn i ,itd apply 1 i near and
g ..;!_creHien ts a nd def ine eraliCe

EVALUATEu::i

o! tLe Lest iLaIIr13teJ to tAl) ui Lm test.

RESOURCES:

E as i fl InT A Sal f Ins :,nuc Li ona I Prohrail, t.le,,tinghowie Learning
_

Corperat i on.

PROCFUURE :

ioa under fig:: title "InsLrUGLHHE LO the Trainee" in
Bas k found ri ciiit in t h beg nn ng of the
i.)00:. I C

Take the prescr ipti .ve tes on page 3. Check VOW' affours and ;n-oceed
acern-d i ng Li i he M",-.:C Li OHS on page 4.

!ihon L-ofe ' al ! thn information in the booklet throu.jh page
:ne C Ci. t-H. Proceed accordion to '.he direction on page 22

UO

hen you hav'.:: -.;ection one of the booklet nroceed to the IiexL LAP.

h. inne',.on., L.
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I3ER FORMPACE .ACTIVITY: Non-Precision Instruments

OBJECTIVES:

File Code'
73.03.03.02.A2-0

Dale Published' 7/21/75

I- PaCkaae
Student:

Date:

Identify the fc)llowing non -preci si on measuring tools and procedures for their proper
use:

Steel tape
Rule depth gauge

Outside calipers
Inside calipers
Protractor

Combination square set
Plumb bob
Level

Drill gauge

EVALUATION PROCEDURE:

Answer correctly 80% of the items related to this LAP on a written test taken
at the end of the unit.

RESOURCES:

Basic Mea_surifti Instruments, A Self Instructional Prp9ram, Westinghouse Learning
Corporation.

PW)U- DURE:

1. Complete the prescriptive test on pane 25 in Basic Measuring Instruments.
Follow the direLions on page 26 after checking your test answers.

2. Complete the activities in the booklet from pages 27-68,

3. lake the review test on pages 69-71.- Check your answers and proceed
according to the directions found on page 73.

4. Proceed to the next LAP.

Pri:tnpillAwi: R. .11,-r on, L. Leland
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Learnirg Actrivity Package

PERFORMA,NCE ACTiVITV: Precision Instruments

OBJECTIVES:

Student:

Date:

Identify the following, mst popular precision measuring instruments and the

procedures for their proper use:

Micrometer caliper
Verniet- cliper

EVALUATION PROCEDURE:

Micrometer depth gauge Steel square
Feeler gauges Dial indicators

Correctly answer 80 of the test items related to this LAP on a unit test.

RESOURCES:

Basic Measuring Instruments, A Self Instructional Program, Westinghouse Learning

Corporation.

PROCEDURE:

I. Complete the prescriptive test on page 77 in Basic Measuring Instruments.
Follow the directions on page 78 after checking your test answers.

2. Complete the activities in the booklet from page 79-118.

3. Take the review test on pages 119-124. Check your answers on pages 125-126

and follow the directions on page 126.

4. Take the unit test. If your score is better than 80% correct, proceed to

the next assigned course.

If your score is less than 80, proceed as directed by the instructor.

Principal Author(s): R. Arneson, L. Leland


