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MODULES OF INSTRUCTION DEVELCPED IN GRANT CYCLE

1. Writing Frames for Construction Workers (10 exercises)

for low-level rcaders; consists of 10 "paragrapbs” with open-ended sentences for
workers to complete and recopy in their notebooks. Topics deai with work and training,
such as "My Job," "Classroom Behavior,” and "Listening to Myself.”

2. Writing About Your Craft (10 topics)

for all studeants; list of 10 topics, such as "My Boss," "The Main Beef About My
Job," and "How Work Orders Are Delivered.” Used for integrating readiag and writing
in a job-specific context.

3. Building Workplace Vocabulary for E & I: Structural Analysis (80 pages)
Building Workplace Vocabulary for Millwrights: Structural Analysis(79 pages)
Building Workplace Vocabulary for Pipefitters: Structural Analysis(79 pages)

.5th grade level; teaches word attack skills for technical terms, utilizing word parts
and root words; includes hints for retaining meanings by building card file with visual
representations of terminology.

4. Building Workplace Vocabulary for E & I: General, Specialized, & Technical
Terms (58 pages)
Building Workplace Vocabulary for Millwrights: General, Specialized & Technical
Terms (29 pages)
Building Workplace Vocabulary for Pipefitters: General, Specialized, & Technical
Terms (32 pages)

5th grade level; teaches different kinds of vocabulary words encountered in work-
related texts; drills for remembering new words; tips for building vocabulary;
some dictionary use.

5. Building Workplace Vocabulary for E & I: Compound Words (28 pages)
Building Workplace Vocabulary for Pipefitters: Compound Words (18 pages)
Building Workplace Vocabulary for Millwrights: Compound Words (22 pages)

5th grade level; strategies for finding the meanings of compound words used in
technical writing; works with words in context




6. Improving Listening Skills: Hazards Communication (18 pages)
Improving Listening Skills: Fire Extinguishers (22 pages)

a viewing, study guide that accompanies a commercial training video used in the
required 8-hour OSHA safety course; learning new words, main ideas, and drawing
conclusions are covered.

7. Measuring Decimals: Millwright (28 pages)

instruction and application problems

8. Improving Study Skills/Test Taking (60 pages)

6th grade level; good study skills arc needed for success in the ABC Training
program; explores strategies for organizing class notes and study time; analysis sheet for
determining weaknesses in test preparation; how to schedule to arrange study time and
work time

Computer Program

=Math for Pipefitters™ is an interactive, multi-media program that covers fractions,
decimals, angles, and right triangle geometry in a pipefitting context (88 screens)




UNDERSTANDING SEQUENCES: FOLLOWING DIRECTIONS
IN CONSTUCTION MATERIALS

Objective: To read to follow directions.

it was Ted's first day of work. He had just finished schooi.

He never had a "real" job before. He wasn’t sure what to do.
He asked his foreman. The foreman said, "Clock in. Unload
the truck. Sort the pipe by size. Stack it. Then see me. Fil
tell you what else o do."

Ted wanted to make a good impression. He began
unloading the fruck. He stacked alf the pipe. He finished the
job. He looked at the stacks. Something looked wrong. He
thought back. What did the foreman say? Rightt He was
supposed to sort the pipe first. Ted quickly sorted the pipe.
He then stacked it. i looked much better. Ted had worked

hard. He worked hard for the rest of the day. He worked
hard all week.

Ted's first week ended. He got his paycheck. He opened it.
Wait a minute! Something was wrong. Ted thought his

check would be bigger. He worked hard. What happened to
his money?

Ted talked to the forernan. The foreman looked at the check.
He was surprised. He knew Ted was a hard worker. He
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knew Ted worked all week. Where was Ted’s money? The
foreman pulled Ted’s timesheet.

On Monday, Ted ctocked in at 9:15. On Tuesday and
Wednesday, he clocked at 10:00. On Thursday, Ted clocked
in at10:30. He clocked in Friday after lunch.

The foreman talked to Ted. He said, "Ted, you're a good
worker. You come to work on {ime. You work hard each

- day. You need to change one thing. Think back. Each day, |

told you what o do. Each day, | told yeu to clock in first. You
wanted to get busy. You didn’t clock in first. It just doesn’t
work that way. You have to do first things first. When you do
things is often as important as how you do it." |

Ted’s foreman is talking about following directions. This
means you do things is a certain order. Some things must be
done firsi. Others must come last. Following directions
means you understand the steps in instructions. These form
a sequence--a step-by-step process,

Sometimes you don’t have a foreman to tell you what to do.
You must read information for yourself to find what to do.
This information directs you. It tells you what to do at each
step. Foilowing directions is itself a process in which you do
things in a ceriain order.




Every sequence has a purpose. This is its point or main idea.
The main idea is usually a change or outcome. The steps,
then, lead you fo where you need to gc. The point could be a
change in a raw material. It could be a way fo use a tool. H
could be a way fo insure safeiy. Finding the point is an
important part of following directions.

STEPS IN FOLLOWING DIRECTIONS

1. Some directions begin with a heading or label. Read this
first. This fitle often tells you the sequence’s main idea.

2. Read the directions through. This reading gives you an
overall sense of what to do. It tells you how many steps to
do. You can aiso get an idea of how hard each step will be.
NOTE: The directicns may not seem to make sense. That's
OK. Many directions seem unclear aftur first reading.

3. Decide what you think the point of the sequence is.

4. Read Step 1. Do what it says.

5. Confinue reading. Follow each step unfil you reach the
last step.

6. Reread the directions fo check your work.




How do you know what steps are in a sequence?

Sometimes, finding the steps is easy. Some directions include
words like "STEP 1" "STEP 2" and so on. Other directions are
harder to follow. Some directions use words like "ONE" or
"FIRST" fo show you where to start. Some use words like
"SECOND," "THIRD," "NEXT," "AND THEN," or "NOW" to

- show you what else to do. Words like "LAST" or "FINALLY"
help you find the end of the directions.




EXAMPLE:

Procedure for Using a Combination Bench and Pipe V 'se

WARNING! Follow all safety precautions!

Step 1 Inspect the vise for any defects that might make it unsafe to

use. _ - \

Step 2 Turn the handle counterclockwise to open the jaws. o
Step 3 Place the workpiece between the jaws.

Step 4 Tighten the jaws by turning the handle clockwise until the work .
piece is held between the jaws so that the material does not slip. "

WARNING! If the work piece slips in the vise, it can cause damage to
the material or present a safety hazard.

Wheels of Learning Trainee: Guide, Task Module 12101, Instrumentation, Haong Too:s *or insirumentgtion. p. 15

1. Some directions begin with a heading or label. Read this
first. It offen fells you the sequence’s mainidea. The fitle of
the sequence is "PROCEDURE FOR USING A COMBINATION
BENCH AND PIPE VISE."
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2. Read the directions through. This reading gives you an
overall sense of what you must do.  You can also get an idea
of how hard each step vill be. NOTE: The directions may
not make sense. That’s OK. Many directions seem unclear

after first reading. The procedure has four steps. The steps
don't appear too hard.

3. Decide what you think the sequence’s pointis. This
process fells how to open the jaws of a vise and insert a piece of
work securely so that you can work on it.

4. Read Step 1. Do what it says. Step 1involves safety-- you
check the vise for problems before use.

5. Confinue reading. Fellow each step until you reach the
last step. Step 2 tells you how to open the jaws of the vise. You
place the work into the jaws of the vise in Step 3. In Step 4, you
tighten the iaws of the vise so that the work is secure.

6. Reread the directions to check your work. Check for
defects first. Open the vise. Insert the work. Close the vise
securely.



EXERCISES

Electrical and
Instrumentation
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Exercise |

Jack used an eiectric percussion hammer to drill through
sume concrefe. He reads the following from his Craft
Training Hondbook.

PROCEDURE FOR USING AN ELECTRIC PERCUSSION HAMMER

Before using an electric percussion hammer, know its
applications and limitations. These can be found in the
manufacturer’s instructions. Electric percussion hamimers can
be used with drill bits, chisals, or other attachments. This
procedure uses a drill bit.

WARNING! Foliow all safety precautions.
Step 1 Select the correct drill bit for the job.

Step 2 Insert the drill bit in the chuck.

NOTE: i using a star drill, insert the chuck and handle assembly,
lock it in place, and then insert the bit.

WARNING! Check that the bitis secure in the chuck. A loose bit
can cause personal injury or damage to the work.

Step 3 Position the hammer at the angle desired for the hold.
Position the bit firmlv on the center mark.

7
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NOTE: Pull the trigger only after the bit is in position and firm
pressure has been applied. The pressure holds the bit in place
and prevents it from wandering. Never allow an electric
hammer fo idle. If there is no pressure being applied to the bit,
the force of the reciprocating action of the bit is absorbed by the
nose bushing. This can seriously damage the nose bushing.

Step 4 Squeeze the trigger, being sure 1o hold the hammer
securely and straight while drilling to avoid jamming or binding
the bit.

NOTE: Should the bit seize in the hole, reversing direction of the
bit or using a rotating motion may loosen it.

Step 5 When finished drilling the hole, clean chips and debris
out of hole with a squeeze bulb.

Warning: Do not use an air hose to clean out the hole.



Which of the foliowing best describes what Jack shouid have
done?

OPTION A

Jack chose a drill bit. ‘He inserted the drill bit in the chuck.

He checked the hole. He cleaned chips and debris from the
hole with an air hose. He squeezed the frigger. He held the
hammer securely and straight. This kept the drili from
jamming or binding the bit. ‘He positioned the hammer at the

angle desired for the hole. He positioned the bit firmly on the
center mark.

OPTION B

Jack chose the right drill bit for the job. He put the drill bit in
the chuck. Jack held the hammer at the angle he needed.
He carefully positioned the bit on the center mark. He
squeezed the trigger. He kept the hammer from jamming by
holding the hammer securely. He drilled the hole and cleaned
it with a squeeze bulb.

OPTION C

* Jack chose a drill bit. He inserted the drill bit in the chuck. He
squeezed the trigger. He checked the hole. He cleaned
chips and debris from the hole with an air hose He
posifioned #he hammer at the angle desired for the hole. He
positioned the bit firmly on the center mark. He held the
hommer securely and straight. This kept the drill from
jamming or binding the bit.

15
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EXERCISE 2
Jan is installing threaded fasteners. She is using & torque
wrench to tighten the nuts. She reads the following in her
ABC Craft Training handbook.

INSTALLING THREADED FASTENERS

The following general procedure can be used to install threaded
fasteners in a variety of applications:

NOTE: ‘When installing threaded fasteners for a specific job,
make sure to check all installation requirements.

WARNING: Follow all safety precautions.
Step 1 Select the proper bolts or screws for the job.
Step 2 Check for damaged or dirty internal and external threads.

Step 3 Clean the bolt or screw threads. Do not lubricate the
threads if a torque wrench is to be used to fighten the nuts.

Step 4 Insert the bolts through the pre-drilled holes and tighten

the nuts by hand. Or, insert the screws through the holes and
start the threads by hand.

NOTE: Turn the nuts or screws several turns by hand and check

for cross threading.
10
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Step 5 Following the proper tightening sequence, tighten the
bolts or screws snug.

Step 6 Check the torque specification. Following the proper
fightening sequence, tighten each belt, nut, or screw several

times approaching the specified forque. Tighten to the final
torque specification.

Step 7 If required to keep the bolts or nuts from working loose,
install jam nuts, coftter pins, or safety wire.

Wheels of acming Traines Guide, Task Module 12106, instrumentation, InsTumentaticn Fasteners . p 34.

Which of the following best describes what Jan should do?

OPTION A

Jan should choose the bolis she needs. She should then
clean each one. She must check for damaged internal and
external threads. She needs to carefully lubricate the
threads. She should install jam nuts to keep the bolts from
working loose. She will then insert the bolts through the pre-
drilled holes. She should tighten the nuts by hand. She will
tighten the bolts snug by following the proper tightening
sequence. She will then check the torque specification. She
must fighten each bolt several fimes to approach the desired

torque. Lastly, she will fighten the bolts to the final torque
specifications.

1
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. OPTION B

Jan should choose the bolits she needs. She must check: for
damaged intemal and external threads. She should then
clean each one. She needs to carefully lubricate the threads.
She will then insert the bolts through the pre-drilled holes.
She should install jam nuts to keep the bolts from working »
loose. She should fighten the nuts by hand. She wil! tighten
the bolts snug by following the proper tightening sequerice.
She will ther: check the forque specification. She must
tighten each bolt several fimes to approach the desired

torque. Lastly, she will fighten the bolis to the final forque
specifications. |

OPTION C

Jan should choose the bolts she needs. She must check tor
damaged internal and external threads. She should then
clean each one. She should not lubricate the threads
because she is using a torque wrench. She will then insert the
bolts through the pre-drilled holes. She should tighten the
nuts by hand. She will tighten the bolts snug by following the
proper tightening sequence. She will then check the torque
specification. She must tighten each bolt several times to
approach the desired torque. Lastly, she will tighten the boits

to the final torque specifications. She should install jam nuts
to keep the bolts from working loose.

12




EXERCISE3

Vu is going to install blind rivets through drilled holes with a
pop rivet tool. He reads the following information in his ABC
Craft Training handbook.

INSTALLING BLIND RIVETS

Blind rivets are installed through drilled or punched holes with a
special blind {pop) rivet tool. Use the following general
procedure to install blind rivets:

WARNING: Follow ail safety precautions.

WARNING: Make sure to wear proper eye and face protection
when riveting.

Step 1 Select the correct length and diameter of blind rivet to be
used.

Step 2 Select the appropriate drill bit for the size of rivet being
used.

Step 3 Drill a hole through both parts being cornected.

Step 4 Inspect the rivet gun for any defects that might make it
unsafe for use.

Step 5 Place the rivet mandrel into the proper sized setfing tool.

13



Step 6 Insert the rivet end info the pre-drilled hole.

Step 7 Install the rivet by squeezing the handle of the rivet gun
causing the jaws in the setting tool fo grip the mandrel. The
mandrel is pulled up, expanding the rivet until it breaks af the
shear point. |

Step 8 Inspect the rivet to make sure the pieces are firmly riveted
together and that the rivet is properly installed.

Wheels ¢f .ecrming Trainee Guide, Task Module 12106, Instrumenteacn, InsiruneaiTnen Fo5i@ners . p 35-36.

Which of the following best describes what Vu did?

OPTION A

First, Vu put on a protective face mask. He then selected the
correct length and diameter of the blind rivet he needed. He
chose the appropriate drill bit for the size of rivet being used.
He drilled a hole through both paris being connected. He
placed the rivet mandrel into the proper-sized setfing tool.
He inspected the rivet gun for defects. He inserted the rivet
end into the pre-drilled hole. He installed the rivet by
squeezing the handie of the rivet gun. Vu inspected the rivet
to be sure the pieces were firmly riveted together.

14
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OPTION B

First, Vu put on a protective face mask. He then selected the
correct length and diameter of the blind rivet he needed. He
chose the appropriate drill bit for the size of rivet being used.
He drilled a hole through both paris being connected. He
inspected the rivet gun for defects. He placed the rivet
mandrel into the proper-sized setiing tool. He inserted the
rivet end into the pre-drilled hole. He installed the rivet by
squeezing the handle of the rivet gun. Vu inspected the rivet
to be sure the pieces were firmly riveted together.

OPTION C

First, Vu put on a protective face mask. He chose the
appropriate drill bit for the size of rivet being used. He drilled
a hole through both parts being connected. He then selected
the correct length and diameter of the blind rivet he needed.
He placed the rivet mandrel into the proper-sized setfing tool.
He inspected the rivet gun for defects. He inserted the rivet
end into the pre-drilled hole. He installed the rivet by
squeezing the handle of the rivet gun. Vu inspected the rivet
to be sure the pieces were firmly riveted together.

21




EXERCISE 4

G.J. is using toggle bolts to fasten a mount to wallboard. He
reviews the following information from his ABC manual.

INSTALLING TOGGLE BOLTS

Toggle bolts are used to fasten a part to hollow biock, waliboard,
plaster, panel, or tile. The following general procedure can be
used fo install toggle bolts.

WARNING! Follow all safety precautions.

Step 1 Select the proper size of drill bit or punch and toggle bolt
for the job.

Step 2 Check the toggle bolt for damaged or dirty threads or g
malfunctioning wing mechanism.

Step 3 Clean and lightly lubricate the threads of the bolt.

Step 4 Using the correct size of drill bit, drill a hole completely
through the surface to which the part is to be fastened.

Step 5 Inse.t the toggle bolt through the opening in the item to
be fastened.

16




Step 6 Screw the toggle wing onto the end of the toggle bolt,

ensuring that the flat size of the toggle wing is facing the bolt
head.

Step 7 Fold the wings completely back and push them through
“the drilled hole until the wings spring open.

Step 8 Tighten the toggle bolt with a screwdriver until it is snug.

Wheels of Learming Traines Guide, Task Module 12106, Instrumentericn, Instrumentction Fasteners p 37

Which of the following bast describes what G.J. should have
done?

OPTION A

G.J. looked at the mount, He chose o toggle belt that was
the proper size for the job. ke picked a drill bit to match it,
He checked the bolt to make sure it was clean. He looked to
see that the wing mechanism was working. He clecned the
threads on the bolt. He oiled them. He drilled a hole through
the wallboard. He put the bolt through the hole jn the mount.
He screwed the toggle wing on the end of the teagle bolt.

i le made sure that the flat side of the wing faced the boit
head. He folded the wings back. He pushed the wings
through the hole. He let the wings spring open. He pulled
the mount back to hoid the wings against the inside ¢f the

wallboard. He tightened the toggle with a screwdriver untii
snug.

17




OPTION B

G.J. looked at the mount. He drilled a hole through the
wadllboard. He chose a toggle bolt that was the proper size
for the job. He cleaned the threads on the bolt. He oiled
them. He picked a drill bit to match it. He checked the bolt to
make sure it was clean. He looked to see that the wing
mechanism was working. He put the bolt through the hole
in the mount. He screwed the toggle wing on the end of the
toggle bolt. He made sure that the flat side of the wing faced
the bolt head. He foided the wings back. He pushed the
wings inrough the hole. He let the wings spring open. He
pulled the mount back to hold the wings against the inside of

the wallboard. He tightened the toggle with a screwdriver
until snug.

18
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OPTION C

G.J. looked at the mount. He drilled a hole through the
wallboard. He put the bolt through the hole in the mount.

He chose a toggle bolt that was the proper size for the job.
He picked a drill bit to match it. He checked the bolt to make
sure it was clean. He looked to see that the wing mechanism
was working. He cleaned the threads on the bolt. He oiled
them. He screwed the toggle wing on the end of the toggle
bolt. He made sure that the flat side of the wing faced the
bolt head. He folded the wings back. He pushed the wings
through the hole. He let the wings spring open. He pulled
the mount back to hold the wings against the inside of the
wallboard. He tightened the toggle with a screwdriver until
snug. ‘




EXERCISE 5

Loyd replaced a gasket on a flange. He had to layout a new

one. He used the following information from his ABC training
guide: |

LAYING OUT NEW GASKET

The following procedure describ}is how to lay out and cut a new
gosket for a pipe flange.

WARNING! Foilow all safety precautions.

Step i select the proper gasket material for the conditions and
process. |

Step 2 Take three measurements (draw each as concentric
circles):

* diameter of pipe opening,
* outside diameter of flange, and
* diameter of the bolt hole circle.

The diameter of the bolt circie is found by measuring from the
bottom (or top) of opposite holes.

Step 3 Find the radius of the bnii circle. The radius of the bolt
circle is equal to half of the diameter.

Step 4 Draw a line through the circle’s center for opposite holes.

20




Step 5 On a 6-hole flange, the radius is equal to the distance
between bolt holes.

Step 6 To check the distance, walk the dividers around the circle.

NOTE: Lay out holes alitile larger than their actual size. Gaskets
with an even number of holes (i.e., 4, 8 16) can also be laid out
using the "swing arc" method. This method uses the divider to
bisect distances. Flanges with an odd number of holes can be
laid out using a protractor (simply divide 360 degrees by the
number of holes) or by using the mathematical method.

Step 7 Cut out the gasket using a gasket cutter.

NOTE: The blade should not protrude more than 1/32" more
than the thickness of the ¢asket material. Never hammer the
gasket, as hammering may cause lumps in the gasket.

Step 8 Place the gasket material on hard wood to protect the
punch edge. Then, punch out the holes using a hol= punch.

Wheels of Leaming, instrumentation Module 12108 Gaskets and Packing, p 10-12,

21
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Loyd's foreman is checking his work. Which of the foliowing
will get an "OK" from the fereman?

OPTION A

Loyd chose a material suitable for the conditions and process.
He drew a line through the center of e circle for opposite
holes. Since he was cutting a 6-hole fiange, he found the
radius was equal to the distance between the bolt holes. He
walked the dividers around the hole o check his work. He
measured the diameter of the pipe opening. He measured
the outside diameter of the flange. He measured the
diameter of the bolit hole circle. He figured the radius of the
bolt circle. He used a gasket cutter fo cut the gasket. He
placed the gasket material on hard wood to protect the
punch edge. He punched out the holes.

22

20




OPTION B

Loyd chose a material suitable for the conditions and process.
He measured the diameter of the pipe opening. He
measured the outside diameter of the flange. He measured
the diameter of the bolt hole circle. He figurad the radius of
the bolt circle. Since he was cutting a 6-hole flange, he found
the radius was equal fo the distance between the bolt holes.
He walked the dividers arcund the hole to check his work.
He used a gasket cutter to cut the gasket. He drew a line
through the center of the circle for opposite holes. He
punched out the holes. He placed the gasket material on
hard wood to protect the punch ec ge.

OPTION C

Loyd chose a material suitable for the conditions and process.
He measured the diameter of the pipe opening. He
measured the outside diameter of the flange. He measured
the diameter of the bolt hole circle. He figured the radius of
the balt circle. He drew a line through the center of the circle
for opposite holes. Since he was cutting a 6-hole flange, he
found the radius was equal to the distance between the bolt
holes. He walked the dividers around the hole to check his
work. He used a gasket cutter to cut the gasket. He placed
the g asket material on hard wood to protect the punch edge.
He punched out the holes.

23
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Exercise 1

Carl used a manual bender--a hickey--to bend pipe before
installing. He was supposed to use the following steps from
his ABC Craft Handbook:

Step 1 Determine the size of the pipe fo be bent.

oiep 2 Select the proper size of bender.

Step 3 Mark the pipe at the beginning of the bend.

- Step 4 Lay the pipe on the floor.

Step 5 Slide the bender onto the pipe at the start of the bend.

Step 6 Grip the handle, and pull the bender down toward the
floor to make the bend.

NOTE: The thin-wall conduit bender will make a smooth bend
with one long pull of the handle; it has a heel that you can press
with your foot fo assist in bending the pipe. The pipe and heavy-
wall conduit bender requires you to make a small bend, slide
the bender along the pipe a short distance, ar.d make another
bend until the proper band in achieved.

Step 7 Stop the bend when the required bend angle is achieved.
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CAUTION Be careful not to bend the pipe past the required
angle. Itis difficult to straighten pipe without damaging it.

/
Step 8 Remove the bender from the pipe.

Step 9 Check the pipe for cracking or kinking.

Step 10 Store the bender it its proper place.

Vereels of Leamirg Trainee Guice, Task Moguie 08101, Pipeiitter Hand Tocis, p 63-69

Using this process, Carl correctly bent the pipe. Which of the
following did Carl probably do?

OPTION A -
Carl measured the pipe. It was 1/2 inch pipe. He chose the
right bender size. He found where the beginning of the pipe
should be and marked the pipe. He put the pipe on the fioor.
He slid the bender on the pipe at the start of the bend. Carl
carefully gripped the handle. :ie pulled the bender down
toward the floor to make the bend. He stopped when the
bend reached the correct angle. He removed the hickey. He

looked at the pipe to see if it was cracked or kinked. He put
the bender away.




OPTION B
Carl chose the right bender size and measured the: pipe. It
was 1/2 inch pipe. He found where the beginning of the pipe

- should be and marked the pipe. He put the pipe on the fioor.

He slid the bender on the pipe at the start of the bend. Card
carefully gripped the handie. He pulled the bender up away
from the floor o make the bend. He stopped when the bend
reached the correct angle. He looked at the pipe to see if it
was cracked or kinked. He removed the hickey. He put the
bender away.

OPTION C

Carl chose the right bender size and measured the pipe. it
was 1/2 inch pipe. He marked the pipe. He found where the
beginning of the pipe should be. He put the pipe on the
floor. Carl carefully gripped the handie of the hickey. He slid
the bender on the pipe at the start of the bend. He pulled
the bender up away from the floor to make the bend. He
stopped when the bend reached the correct angle. He
iooked at the pipe fo see if it was cracked or kinked. He
removed the hickey. He put the bender away.
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Exercise 2

Jay has been :utting steel pipe with a portable band saw.
The blade has become wom. He needs fo replace it. He
knows that this requires the following method:

WARNING! Make sure the portable band saw is unplugged
before replacing the blade.

Step 1 Rotate the blade adjust knob 180 degrees to release the
tension on the blade.

Step 2 Turn the saw upside down on your work table.

Step 3 Remove the blade from the blade pulleys underneath the
saw.

WARNING! Be careful when removing the blade, because the

blade has a tendency to spring out when you take it off the blade
pulleys.

Step 4 Slip a new blade around the blade pulleys.

Step 5 Slip the new blade into the blade guide and the back
stop.

Step 6 Turn the saw over, and rotate the blade adjust knob to
put tension on the blade.

Viheals of Lecming Trainee G e, Task Module 03102, Fizetner Fower sz p 910
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Jay had some problems changing the blade in the saw.
What should Jay do fo correctly replace the saw blade?

OPTION A

Jay should shouid rotate the blade adjust knob a quarter-
turmn. This will increase tension en the blade. He shouid hold
the saw rightside up. He should take the blade from the
blade pulleys on the top of the saw. He should then slip the
blade around the blade pulleys. He should then slip the new
blade into the blade guide. The new blade should slip into
the back stop. Jay should tum the saw over and rotate the
blade adjust knob to release tension on the blade.

OPTION B

Jay should unplug the saw first. He should rotate the blade
adjust knob a full turn. This will increase tension on the
blade. He should hold the saw upside down. He should take
the blade from the blade pulleys undereath the saw. He
should then slip the blade over the blade pulleys. He should
then slip the new blade into the blade guide. The new blade
should slip into the back stop. Jay should tum the saw over

and rotate the blade adjust knob to release tension on the
blade.
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OPTION C

Jay should unplug the saw first. He should rotate the blade
adjust knob a half-tum. This will release tension on the
blade. He should hold the saw upside down. He should tuke
the blade from the blade pulleys underneath the saw. He
should then slip the blade around the blade pulleys. He
should then slip the new blade into the blade guide. The new
blade should slip into the back stop. Jay should turn the saw
over and rotate the blade adjust knob to regein tension on
the blade.
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Exercise 3

Vicis a new employee. He will be using a portat'e
prneumnatic grinder. His supervisor gives him the following
information so Vic can inspect the grinder before use.

Step 1 Inspect the air inlet and the air line of a pheumatic grinder

fo ensure there are no signs of damage that could cause a bad
conneciion or loss of air.

Step 2 Inspect the power cord and plug in electric models to
ensure there are no signs of damage.

Step 3 Inspect the handle to make sure it is not loose, which
could cause a loss of control.

Step 4 Inspect the grinder housing and body for defects.

Step 5 Ensure that the trigger switch works properly and does
not stick in the ON position.

Step 6 Ensure that the safety guard is in good cond-iion and
securely attached to the grinder.

Step 7 Check the oil level in prieumatic grinders.

Step 8 Ensure that the maximum rotating speed of the grinding

wheel is higher than the maximum rotating speed of the grinder.
30
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Step 9 Start the grinder, and aliow it o run for 1to 2 minutes
while checking for visual abnormalities, excessive vibration,

. exfreme temperature changes, or noisy operation.

Step 10 Inspect the work area to ensure the safety of yourself
and others and to make sure that the heat and sparks
generated by the grinder cannot start any fires.

Wheels of Lecming Trcinee Guide, Task Module 08102, Picz tter Power Tcals, p 9-10
Which of the following will get an OK from Vic’s supervisor?

OPTION A

Vic checked the air intake and air line. He checked for other
signs of damage that would result in a loss of air. He
checked the grinder's handle, housing, and body. He made
sure that the trigger was working properly. He examined the
safety guard and made sure it was attached to the grinder.
He checked the oil level. He made sure that the maximum
rotating speed of the grinding wheel was higher that the
maximum rotating speed of the grinder. He started the
grinder. He let it run for a couple of minutes. He looked at
the grinder fo see if he saw anything wrong. He felt to see if
it vibrated foo much or got too hot. He listened to see if the
grinder ran more loudly than usual. Vic checked the work
area. He saw some papers that could catch on fire. He put
the papers away.
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OPTION B

~ Vic checked the grinder's handlc, housing, and body. He
made sure that the trigger was working properly. He
examined the safety guard and made sure it was attached to
the grinder. Vic checked the air intake and air line. He
checked for other signs of damage that would result in a loss
of air. He checked the oil level. He made sure that the
maximum rofating speed of the grinding wheel was higher
that the maximum rotating speed of the grinder. He started
the grinder. He ietit run for a couple of minutes. He looked
at the grinder to see if he saw anything wreng. He felt o see
if it vibrated too much or got too hot. He listened to see if the
grinder ran more loudly than usual. Vic checked the work

area. He saw some papers that could catch on fire. He put
the papers away.




OPTION C

Vic started the grinder. He let it run for a couple of minutes.
He locked at the grinder to see if he saw anything wrong. He
felt to see if it vibrated tuo much or got too hot. He listened
to see if the grir.der ran more loudly than usual. Vic checked
the air infake and air line. He checked for other signs of
damage that would resuit in a loss of air. He checked the
grinder’s handle, housing, and body. He miade sure that the
irigger was working properly. He examined the safety guard
and made sure it was attached to the grinder. He checked
the oil level. He made sure that the maximum rotating speed
of the grinding wheel was higher that the maximum rotating
speed of the grinder. Vic checked the work area. He saw
some papers that could catch on fire. He put the papers
away.
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Exercise 4

Zach must make sure ¢ joint in 5/8 inch pipe is leakproof. He
will be using Teflon tape. He reviews the folls ving from his
ABC craft fraining manual:

Warning! Never use Teflon tape on pipe that is to be welded or
pipe that carries steam or other high-temperature service. When

Teflon tape is heated, it emits a highly toxic gas that could be
fatal.

Step 1 Remove all excess cutting oil from the threads to improve
the grip of the tape on the threads.

NOTE: Use 1/2 inch wide Teflon tape for pipe that is 3/4 inch

nominal size and smaller. Use 3/4 inch wide tape for pipe that
is 1-inch nominal size or larger.

Step 2 Start the tape from the end of the pipe, leaving the first full
thread bare to prevent the tape from bunching up at the
beginning of the thread.

Step 3 Wrap the tape around the pipe in the direction that the
jointis to be assembled.

NOTE: Tape should be wrapped around right-hand threads in a
clockwise direction and around left-hand threads in g
counterclockwise direction.
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Step 4 Continue to wrap the tape around the joint, overlapping
the edges of each wrap until all remaining threads have been
covered.

Step 5 Press the tape against the threads to seal it to the threads
and prevent the tape from slipping off the threads once you start
to make up the joini.

What is the proper way for Zach to wrap the pipe with Teflon
fape?

OPTION A

Zach used a cloth fo remove the cutting oii from the threads
of the pipe. He got a roll of 1 inch Teflon tape. He started
taping from the middle of the pipe. He left the first full thread
bare. He didn’t want it to bunch in the middie of the pipe.

He wrapped it clockwise because he used righi-hand
threads. He wrapped the pipe. He overlapped the edges
until he could no longer see any threads. He smoothed the
tape against the threads to seal it. He knew this wouid also
prevent it from slipping when he made yp the joint.
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OPTION B

Zach used a cloth to remove the cutting oil from the threads
of the pipe. He go*a roll of 1/2 inch Teflon tape. He started
taping from the end of the pipe. He left the first full thread
bare. He didn’t want it to bunch at the end of the thread. He
wrapped it clockwise because he used right-hand threads.
He wrapped the pipe. He overlapped the edges until he
could no longer see any threads. He smoothed the tape
against the threads to sedl it. He knew this would also
prevent it from slipping when he made up the joint.

OPTION C

Zach used a cloth to remove the cutting oii from the threads
of the pipe. He got a roll of 1inch Tefion tape. He started
taping from the end of the pipe. He didn‘t want it fo bunch ot
the end of the thread. He wrapped it counterclockwise
because he used right-hand threads. He wrapped the pipe.
He overlapped the edges until he could no longer see any
threads. He smocihed the tape against the threads to seal it.

He knew this would also prevent it from slipping when he
made up the joint.
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Exercise 5

Lee’s compariy got a contract to replace @ piping system.
She will be fitting screwed fipe and fittings. Lee knows she
must use the following procedure:

Step 1 Determine the type, size, and schedule of pipe being
used in the system.

Step 2 Determine the length of pip= needed.
Step 3 Cut the pipe to the desired length.
Step 4 Ream the pipe fo remove all internal burrs.

Step 5 Thread the pipe, taking caution not to cut the threads too
deep.

Step 6 Select the proper size, shape, and type of fittings needed.

Step 7 Clean the pipe and fittings thoroughly inside and out.

NOTE: All sand, dirt, and oil must be removed from the inside of
the pipe and fittings to avoid contaminating the system or
clogging the line. The fittings and pipe ends may be cleaned
with a clean rag soaked in nonflammable solvent.
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Step 8 Check the threads on the pipe and the fitting fo ensure
that they are properly cut and not damaged.

Step 9 Apply joint compound or Teflon tape to the pipe threads.
Step 10. Start the fitting on the pipe by hand.

Step 11. Tighten the fitting slowly, using a pipe wrench.
CAUTION: Tightening the fitting quickly causes excessive heat
due to friction, which could cause the threads or the fitting to

expand. Do not allow the threads to bottom out into the fitting.
This can damage the threads and the fiffing.

Whees of Lecming Trainee Guide, Task Module 08103, Pipefitting, Threaded Pipe Fabrication p 45-46.
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If Lee did the job correctly, what did she do?

OPTION A

Lee checked the system. She measured the section that
needed replacing. It was 24 inches long. She cut a new
piece of schedule 40 carbon steel 2 inch pipe. She needed to
remove some external burrs, so she reamed it. She carefully
threaded the pipe. She selected a fitting based on the size,
shape, and type. She got a rag and some flammable solvent.
She cleaned the pipe and the fitting inside and outside. Lee
checked the pipe’s threads to make sure she had cut them
accurately. She put joint compound on the threads. She
started fitting the pipe by hand. Lee used a pipe wrench to
slowly fighten the fitting. She made sure that the threads did
. not bottom out into the fitting. |
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OPTION B

Lee checked the system. She noted that the pipes were
schedule 40 carbon steel 2 inch pipe. She measured the
section that needed replacing. It was 24 inches long. She
cut a new piece of schedule 40 carbon stee! 2 inch pipe. She
needed to remove some internal burrs, so she reamed it. She
carefully threaded the pipe. She selected a fitting based on
the size, shape, and type. She got a rag and some
nonflammable solvent. She cleaned the pipe and the fitting
inside and outside. Lee checked the pipe’s threads to make
sure she had cut them accurately. She put joint compound
on the threads. She started fitting the pipe by hand. Lee
used a pipe wrench to slowly tighten the fitting. She made
sure that the threads did not bottom out into the fitting.
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OPTION C

Lee checked the system. She measured the section that
needed replacing. it was 24 inches iong. She selected a
fitting based on the size, shape, and type she needed. She
noted that the pipes were schedule 40 carbon steel 2 inch
pipe. She cut a new piece of schedule 40 carbon steel 2 inch
pipe. She needed to remove some internal burrs, so she
reamed it. She carefully threaded the pipe. She got a rag
and some nonflammable solvent. She cleaned the pipe and
the fitling inside and outside. Lee checked the pipe’s threads
to make sure she had cut them accurately. She putjoint
compound on the pipe being careful not to get any on the
threads. Lee used a pipe wrench fo slowly begin fitting the
pipe. She made sure that the threads did not bottom out into
the fitfing. She tightened the fittings by hand.
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Exercise ]

Gabe is installing gaskets. He uses a putty knife to scrape off
the old gaskets. He used the following steps to select,
inspect, use and maintain the putty knife.

Step 1 Select a putty knife of the proper length and width to do
the job.

WARNING! Do not choose a knife that is larger than needed and
cannot be handled safely.

Step 2 Inspect the putty knife to ensure that the blade is not bent
or dull and that the handle is in good condition and firmly
attached to the blade.

Step 3 Hold the knife in one hand at an angle to the work, and
scrape the gasket off using smooth, even strokes.

WARNING! Do not try to chip the gasket with the putty knife. This
could nick the surface being scraped and dull the knife. Keep
the knife blade flat on the surface. Do not try to scrape the side
edge of the blade. Keep your hands away from the cutting edge
of the blade, and work away from your body to prevent personal
injury.

Step 4 Continue to scrape the surface until all the gasket is

removed.
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Step 5 Clean the knife thorcughly with a rag, using solvent if
needed.

Step 6 Qil the knife lightly to prefent rust.

Step 7 Store the knife in its proper place.

Whesls of Leamning, Millwright Moaule 15101, Miiwnght Hend Teals. p 17,

What is the proper procedure for Gabe to use?

O&TION A

Gabe checked the gasket. He chose a putty knife that was
appropriate in length and width. He looked at the biade to
be sure it wasn’t bent or dull. He looked at the handie to be
sure it was in good condition and firmly attached to the
blade. He held the knife in both hands. He made sure that
he never held it at an angle to the gasket. He used short,
choppy strokes fo remove the gasket. He kept the blade flat
on the curface. He made sure that he did not use the blade
edge as a scraper. He kept his hands away from the cutting
edge. He was careful to cut toward his body. Gabe kept
scraping until all the gasket was removed. He corefully
cleaned the knife and oiled it. He put the putty knife away.
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OPTION B

Gabe checked the gasket. He chose a putty knife that was
appropriate in weight. He looked «t the blade to be sure it
wasn’t too sharp for the gasket. He looked at the handle to
be sure it was in good condition and firmly attached to the
blade. He held the knife in one hand. He made sure that he
held it at an angle to the gasket. He used smooth, even
strokes o remove the gasket. He kept the blade vertical on
the surface. He made sure that he did not use the side edge
as a scraper. He kept his hands away from the cutting edge.
He was careful to cut away from his body. Gabe kept
scraping unfil all the gasket was removed. He carefully oiled
the knife. He put the putty knife away.

OPTION C

Gabe checked the gasket. He chose a putty knife that was
appropriate in length and width. He looked at the blade to
be sure it wasn’t bent or dull. He Icoked at the handle to be
sure it was in good condition and firmly attached to the
blade. He held the knife in one hand. He made sure that he
held it at an angle to the gasket. He used smooth, even
strokes to remove the gasket. He kapt the blade flat on the
surface. He made sure that he did not use the side edge as
a scraper. He kept his hands away from the cutting edge.
He was careful to cut away from his body. Gabe kept
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scraping until all the gasket was removed. He carefully
cleaned the knife and oiled it. He put the putty knife away.




Exercise 2

Karl is connecting flanges and structural steel. He aligns bolt
holes with drift pins. He uses the following steps to select, -
inspect, use, and maintain the pins.

Step 1 Select a pin of the proper size for the holes being aligned..

NOTE: The proper size drift pin will fit all the way through both
holes being aligned and still be large enough and strong
enough to pull the mating pieces together. |

Step 2 Inspect the pin fo ensure that it is not bent and that it
does not have burrs that could cut your hands.

Step 3 Insert the pin info the holes of the mating pieces, and
- use it to pull the holes into alignment.

Step 4 Clamp the mating pieces together using a C-clamp, if

possible, to hold the parts in alignment while the pin is removed
and a bolt installed in its place.

NOTE: On pieces with more than one hole, the drift pin can be
left in until bolts can be installed in the other holes. Then the drift
pin is removed, and a bolt is installed in its place.

'STep 5 Clean the pin, using a rag and solvent if needed.
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Step 6 Cover the pin with a light coat of oil to prevent rust.

Step 7 Store the pin in its proper place.

Wheels of Lecming, Mihwright Modute 15101, Miliwnght Hand Tools o 18,

What would have been the best way for Kar to use a drift
pin?

OPTION A

Karl measured the size of the holes he needed to align. He
chose a pin to match. He checked the pin 1o see that i* was
not bent. He made sure there was nothing sharp that might
cut his hands. He put the pin info the holes of the mating
piece. He used that to pull the holes into the correct position.
He got a C-clamp. He used that to put the mating pieces
together. He removed the pin and installed a bolt in its place.
Some dirt got on the pin. He cleaned it with a rag and
solvent. He coated with pin with cil. He put the pin back.
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OPTION B
Kar measured the size of the holes he needed to aligri. He
chose a pin to match. He checked the pin ic see that it was
not bent. He made sure there was nothing sharp that might
cut his hands. He made sure that he did not put the pin into
the heles of the mating piece. He pulled the holes into the
correct position. He got a C-clamp. He used that to put the
mating pieces together. He removed the pin and installed @
bolt in its place. Some dirt got on the pin. He cleaned it with
a rag and oil. He coated with pin with sclvent to prevent rust.
He put the pin back.

OPTION C

Karl chose a pin. Ha got a C-clamp. He checked the pin to
see that it was not bent. He made sure there was nothing
sharp that might cut his hands. Karl measured the size of the
holes he needed to align. He used the pin to puil the holes
into the correct position. He used the C-clamp to put the
mating pieces together. He rermoved the pin and instailed a
boltin its place. Some dirt got on the pin. He cleaned it with
a rag and solvent. He coated with pin with cil. He put the pin
back.
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Exercise 3

Jon must install some new gears. The gears he is replacing
are precision gears which were press-fitted in place. Fie finds
¢ couple of them particulariy difficuit to remove. Jon doesn‘t
want fo damage the gear, so he decided to get a gear puller.
He uses the following process to select, inspect, use, and
maintain a gear pulier.

Step 1 Select a gear puller with the correct jaw length and
spread width for the gear or bearing being pulled.

Step 2 Inspect the puller to ensure that the jaws are not bent or
excessively worn and that the pressure bolt threads are not
sfripped.

Step 3 Ensure that all set screws or locking screws have been
loosened or removed from the gear or bearing.

Step 4 Inspect the shaftdo ensure that there are no nicks, burrs,
or foreign objects that would interfere with the gear or bearing
sliding off the shaft.,

Step 5 Position the puller on the gear or bearing, and screw the
pressure screw in until it presses against the shaft.
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Step 6 Check the puller to ensure that the jaws ate properly
positioned on the gear or bearing.

CAUTION: The puller jaws must be positioned so that They will

provide a straight, even pull on the gear or bearing and not
damage it.

Step 7 Turn the pressure bolt slowly clockwise to begin applying
pressure to the gear or bearing.

WARNING! Always wear eye protection when using a puller,
because particles could break off and injure your eyes.

Step 8 Continue to fighten the pressure bolts until the gear or
bearing is removed from the shaft.

Step 9 Clean the puller thoroughly.
Step 10 Coat the puller lightly with oil to prevent rust.
Step 11 Store the puller in its proper place.

Whesis of Leaming, Millwright Mecwie 15101, Miirynght Hand Tools, p. 34-35,

What is NOT the correct way for Jon to use the gear puller?
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OPTION A

Jon looked at the gear he needed to pull. He chose a gear
puller with the correct jaw length and spread width. He
checked the puller. He wanted to see if it was bent or worn.
He needed to know if the bolit threads were stripped. He
made sure that the set screw was loosened and removed
from the gear. He checked the shaft. He made sure there
were no foreign objects that would keep the gear from sliding
off the shaft. He put the puller on the gear. He screwed the
prassure screw in place until it touched the shaft. He
checked the puller again to be sure it was propery
positioned. He knew he needed to be able to evenly pull the
gear straight out. He furmned the pressure bolt slowly
clockwise. This applied pressure to the gear. He put goggles
on. He continued to tighten the pressure bolt untii he
removed the gear from the shaft. He cleaned the puller,
oiled it, and put it away.
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OPTION B
Jon looked at the gear he needed fo pull. He chose a gear
puller with the correct jaw length and spread width. He
checked the puller. He wanted to see if there was anything
wrong with it. He needed to know if the bolt threads were
stripped. He put goggles on. He loosened the set screw and
removed it from the gear. He checked the shaft. He made
sure there were no nicks or burrs that would keep the gear
from sliding off the shaft. He put the puller on the gear. He
screwed the pressure screw in place unfil it touched the shaft.
He checked the puller again to be sure it was properly
positioned. He knew he needed to be able o evenly pull the
gear straight out. He turned the pressure bolt slowly
clockwise. This applied pressure to the gear. He continued
to fighten the pressure bolt until he removed the gear from
the shaft. He cleaned the puller. He oiled it. He put it away.
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OPTION C

Jon looked at the gear he needed to pull. He chose a gear
puller with the correct jaw width and spread length. He
checked the puller. He wanted to see if it was bent or wom.
He needed to know if the bolt threads were stripped. He
made sure that the set screw was tight secured in the gear.
He checked the shaft. He made sure there were foreign
objects that would keep the gear from sliding off the shaft.
He put the puller on the gear. He screwed the pressure
screw in ;' ace until it fouched the shaft. He checked the
puller again to be sure it was properly positioned. He knew
he needed fo be able to pull the gear out at an angle. He
tumed the pressure bolt slowly counter lockwise. This
applied pressure to the gear. He removed the geggles so he
could see better. He continued tc fighten the pressure bolt
until he removed the gear from the shaft. He cleaned the
puller, oiled it, and put it away.
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Exercise 4

Bob is repiacing a valve. He must remove the packing
material from around it. He uses a packing puller to do the
job. He follows the process below to select, inspect, use, and
maintain the packing puller.

Step 1 Select a corkscrew-type puller of the proper size and
length for the job.

Step 2 Inspect the puller to ensure that it is sharp and not bent
out of shape.

Step 3 Insert the puller into the stuffing box, turning it one or two
turns clockwise to screw it into the packing.

Step 4 Pull on the puller carefully to remove the packing from the
box.

NOTE: Usually the packing will break up into small pieces when
itis removed.

Step 5 Repect step 4 until all the packing has been removed
from the stuffing box.

NOTE: After the packing has been removed, there will usually be
some packing pieces left that the corkscrew puller cannot pick
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up. Choose a pick type puller and remove the packing pieces.
Choose a pick type puller and remove the packing pieces.

Step 6 Clean the pullers thoroughly.
Step 7 Coat the puliers lightly with oil to prevent rust.

Step 8 Store the pullers in their proper places.

Wheels of Lecming, Millwnght Module 15101, Millwright =and Toois, p. 33-3¢,

Which job will Bob’s supervisor most likely approve?

OPTION A

Bob medasured the valve. He chose a corkscrew-type puller
that was the right size and length. He checked the puller.
He wanted to make sure it was still sharp. He needed to
know that it had not been bent out of shape. He put the
puller into the stuffing box. He turned it one or two tums
clockwise to screw it into the packing. He pulled on the
pulier. This removed the packing from the box. The packing
began o break info pieces. He continued to remove the
packing until ali large pieces were gone. He used a pick
puiler to remove the smaller pieces. He cleaned both pullers.
He coated them with oil. He pyt the pullers away.




OPTION B

Bob measurad the valve. He chose a corkscrew-fype puller
that was the right weight. He checked the puller. He wanted
to make sure it wasn’t too sharp. He needed to know that it
had not been bent out of shape. He put the puller into the
stuffing box. He tumed it one or two turns counterclockwise
fo screw it into the packing. He pulled on the puller. This
removed the packing from the box. The packing began to
break info pieces. He continued to remove the packing until
all large pieces were gone. He used a pick puller to remove
the smaller pieces. He cleaned both pullers. He cocrred them
with oil. He put the pullers away.

OPTION C

Bob measurad the valve. He chose a pick puller that was the
right size and length. He checked the puller. He wanted to
make sure it was sfill sharp. He needed to know that it had
not been bent out of shape. He put the puller into the
stuffing box. He tumed it one or two tums counterclockwise
to screw itii io the packing. He pulled on the puller. This
removed thc packing from the box. The packing began to
break info g 2ces. He continued to remove the packing until
ali large piezes were gone. He used a corkscrew-type puller
to remove # 2 smaller pieces. He cleaned both pullers. He
coated thenr with oil. He put the pullers away.
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Aruitoxt provided by Eic:

ERIC

Exercise 5

Rick uses a diagonal cutter to snip wire. He uses the
following steps to select, inspect, use, and maintain @
diagonal cutter:

Step 1 Select a diagonal cutter of the proper size for the material
to be cut.

Step 2 Inspect the cutter to ensure that the cutting edges are not
nicked or dull.

Step 3 Position the cutter to cut the material in the desired
location.

Step 4 Squeeze the handles of the cutter fo cut the material.
Step 5 Clean the cutter.

Step 6 Store the cutter in its proper place.

Whesis of lecrming, Miilwrght Madule 15101, Millwright Hand Tools. ¢ 19,
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What's the best way for Rick to use the cutter?

CPTION A

Rick checked the wire. He wanted to be sure he chose @
cutter that was the right size. He chose a cutter. He looked
at it fo be sure the the cutting edges were nct nicked or duil.
tHe placed the cutter at the pldce he needed to cut. He
squeezed the handles of the cutter. He cut the wire. He
cleaned the cutter. Rick put it away.

OPTION B

Rick checked the wire. He wanted to be sure he chose a
cutter that was the right size. He chose a cutter. He looked
at it fo be sure the the cutting edges were nicked and dull.
He placed the cutter at the place he needed to cut. He
squeezed the handles of the cutter. He cut the wire. He
cleaned the cutter. Rick put it away.

OPTION C

Rick chose a cutter. He looked at it to be sure the the cutting
edges were not too sharp. He checked the wire. He wanted
to be sure he chose a cutter that was the right size. He
placed the cutter at the place he needed to cut. He
squeezed the handles of the cutter. He cut the wire. He
cleaned the cutter. Rick put it away.
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UNDERSTANDING SEQUENCES: FOLLOWING DIRECTIONS
IN CONSTUCTION MATERIALS (*Answer Key Version)

Objective: To read to follow directions.

it was Ted’s first day at work. He had just finished school.

He never had a "real" job before. He wasn‘t sure what to do.
He asked his foreman. The foreman said, "Clock in. Unload
the fruck. Sort the pipe by size. Stackit. Then see me. Vil
tell you what else to do."

Ted wanted to make a good impression. He began
unloading the truck. He stacked all the pipe. He finished the
job. He looked at the stacks. Something looked wrong. He
thought back. What did the foreman say? Right! He was
supposed to sort the pipe first. Ted quickly sorted the pipe.
He then stacked it. It looked much better. Ted had worked
hard. He worked hard for the rest of the day. He worked:
hard all week.

Ted's first week ended. He got his paycheck. He opened it.
Wait a minute! Something was wrong. Ted thought his

check would be bigger. He worked hard. What happened fo
his money?

Ted talked to the foreman. The foreman looked at the check.
He was surprised. He knew Ted was @ hard worker. He
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knew Ted worked all week. Where was Ted’s money? The
foreman pulled Ted’s timesheet.

On Menday, Ted clocked in at 9:15. On Tuesday and
Wednesday, he clocked at 10:00. On Thursday, Ted clocked
in at10:30. He clocked in Friday after lunch.

The foreman talked to Ted. He said, "Ted, you’re a good
worker. You come to work on time. You work hard each
day. You need to change one thing. Think back. Each day, |
told you what to do. Each day, | told you to clock in first. You
wanted to get busy. You didn‘t clock in first. It just doesn’t
work that way. You have to do first things first. When you do
things is often as important as how you do it."

Ted’s foreman is talking about following directions. This
means you do things is a certain order. Some things must be
done first. Others must come last. Following directions
means you understand the steps in instructions. These form
a sequence—a step-by-step process.

Sometimes you don’t have a foreman to tell you what fo do.
You must read information for yourself to find what to do.
This informaiion directs you. it tells you what to do at each

step. Following directions is itself a process in which you do
things in a certain order.
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Every sequence has a purpose. This is its point or main idea.
The main idea is usually a change or outcome. The steps,
then, lead you o where you need to go. Tre point could be a
change in a raw material. it could be a way to use a fool. it
could be a way to insure safety. Finding the pointis an
important part of following directions.

STEPS IN FOLLOWING DIRECTIONS
1. Some directions begin with a heading or label. Read this
first. This fitle cften telis you the sequence’s main idea.

2. Read the directions through. This reading gives you an
overall sense of what to do. 1t telis you how many steps to
do. You can also get an idea of how hard each step wili be.
NOTE: The directions may not seem to make sense. That's
OK. Many directions seem unclear after first reading.

3. Decide what you think the point of the sequence is.
4. Read Step 1. Do what it says.

5. Continue reading. Follow each step until you recch the
last step.

6. Reread the directions to check your work.

6




How do you know what steps are in a sequence?

Someiimes, finding the steps is easy. Some directions include
words like "STEP 1" "STEP 2" and so on. Other directions are
harder fo follow. Some directions use words like "ONE" or
EIRST" to show you where to start. Some use words like
"SECOND," "THIRD," "NEXT," "AND THEN," or "NOW" fo
show you what else to do. Words like "LAST" or "FINALLY"
help you find the end of the directions.
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EXAMPLE:

Procedure for Using a Combination Bench and Pipe Vise

WARNING! Follow all safety precautions!

Step 1 Inspect the vise for any defects that might make it unsafe to
use.

Step 2 Turn the handle counterclockwise to open the jaws.
Step 3 Place the workpiece between the jaws.

Step 4 Tighten the jaws by turning the handle clockwise Lntil the work
piece is held between the jaws so that the material does not slip.

WARNING! If the work piece slips in the vise, it can cause damage to
the material or present a safety hazard.

Aheels of Lecming Treines Guide, Task Medule 12101, Instrumenicticn, Hend Tecls f%r instrumentziion. p. 15,

1. Some direciions begin with a heading or label. Read this
first. It often fells you the sequence’s mainidea. The title of
the sequence is "PROCEDURE FOR USING A COMBINATION
BENCH AND PIPE VISE."
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2. Read the directions through. This reading gives you an
overall sense of what you must do.  You can also get an idea
of how hard each step will be. NOTE: The directions ma:-
not make sense. That's OK. Many directions seem unclear
after first reading. The procedure has four steps. The steps
don't appear too hard.

3. Decide what you think the sequence’s pointis. This
process tells how to open the jaws of a vise and insert a piece of
work securely so that you can work on it.

4. Read Step 1. Do what it says. Step 1involves safety-- you
check the vise for problems before use.

5. Confinue reading. Foliow each step until you reach the
last step. Step 2 tells you how to open the jaws of the vise. You
place the work into the jaws of the vise in Step 3. In Step 4, you
tighten the jaws of the vise so that the work is secure.

6. Reread the directions to check your work. Check for
defects first. Open the vise. Insert the work. Close the vise
securely.
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Exercise ]

Jack used an electric percussion hammer fo drill through
some concrete. He reads the following from his Craft
Training Handbook.

PROCEDURE FOR USING AN ELECTRIC PERCUSSION HAMMER

Before using an electric percussion hammer, know its
applications and limitations. These can be found in the
manufacturer's instructions. Electric percussion hammers can
be used with drill bits, chisels, or other attachments. This
procedure uses a drill bit.

WARNING! Follow all safety precautions.
Step 1 Select the correct drill bit for the job.

Step 2 Insert the drill bit in the chuck.

NOTE: If using a star drill, insert the chuck and handle assembly,
lock it in place, and then insert the bit.

WARNING! Check that th= bit is secure in the chuck. A loose bit
can cause persondal injury or damage fo the work.

Step 3 Position the hammer at the angle desired for the hold.
Position the bit firmly on the center mark.

7




NOTE: Pull the trigger only after the bit is in position and firm
pressure has been applied. The pressure holds the bitin place
and prevents it from wandering. Never allow an electric
hammer to idie. If there is no pressure being applied to the bit,
the force of the reciprocating action of the bit is absorbed by the
nose bushing. This can seriously damage the nose bushing.

Step 4 Squeeze the trigger, being sure to hold the hammer

securely and straight while drilling to avoid jamming or binding
the bit.

NOTE: Should the bit seize in the hole, reversing direction of the
bit or using a rotating motion may loosen it.

Step 5 When finished drilling the hole, clean chips and debris
out of hole with a squeeze bulb.

Warning: Do not use an air hose to clean out the hole.

‘Wheels sf Lecming Trainee Guide, Task Module 12103, Insirumentation, Power Tool for Instrumentcion p. 13-14.




Which of the following best describes what Jack should have
done?

OPTION A

Jack chose a drill bit. He inserted the drill bit in the chuck.

He checked the hole. He cleaned chips and debris from the
hole with an air hose. He squeezed the trigger. He held the
hammer securely and straight. This kept the drill from

~ jamming or binding the bit. He positioned the hammier ot the

angle desired for the hole. He positioned the bit firmly on the
center mark.

*OPTION B _

Jack chose the right drill bit for the job. He put the drill bitin
the chuck. Jack held the hommer at the angle he needed,
He carefully positioned the bit on the center mark. He
squeezed the trigger. He kept the hammer from jamming by
holding the hammer securely. He drilled the hole and cleaned
it with a squeeze bulb.

OPTION C

Jack chose a drill bit. He inserted the drill bit in the chuck. He
squeezed the irigger. He checked the hole. He cleaned
chips and debris from the hole with an air hose. He
positioned the hammer at the angle desired for the hole. He
positioned the bit firmly on the center mark. He held the
hammer securely and straight. This kept the drill from
jamming or binding the bit.




EXERCISE 2

Jan is installing threaded fasteners. She is using a torque
wrench to tighten the nuts. She reads the following in her
ABC Craft Training handbook.

INSTALLING THREADED FASTENERS

The following general procedure can be used to install threaded
fasteners in a variety of applications:

NOTE: When installing threaded fasteners for a specific job,
make sure fo check all installation requirements.

WARNING: Follow all safety precautions.
Step 1 Select the proper bolts or screws for the job.
Step 2 Check for damaged or dirly internal and external threads.

Step 3 Clean the bolt or screw threads. Do not lubricate the
threads if a torque wrench is to be used to tighten the nuts.

Step 4 Insert the bolts through the pre-drilled holes and fighten
the nuts by hand. Or, insert the screws through the holes and
start the threads by hand.

NOTE: Turn the nuts or SCrews several turns by hand and check

for cross threading.
10




Step 5 Following the proper tightening sequence, tighten the
bolts or screws snug.

:2p 6 Check the torque specification. Following the proper
tightening sequence, tighten each bolt, nut, or screw several

fimes approaching the specified torque. Tighten to the final
torque specification.

Step 7 If required to keep the bolts or nuts from working loose,
install jam nuts, cotter pins, or safety wire.

Wheels of Leeming Trainee Guide, Task Module 12106, Instrumentation, Insirumentation Fasieners  p. 34.

Which of the following best describes what Jan should do?

OPTION A

Jan should choose the bolts she needs. She should then
clecn each one. She must check for damaged internal and
external threads. She needs to carefully lubricate the
threads. She should install jam nuts fo keep ihe bolts from
working loose. She will then insert the bolts through the pre-
- drilled holes. She should tighten the nuts by hand. She will
tighten the bolts snug by following the proper tightening
sequence. She will then check the torque specification. She
must fighten each bolt several fimes to approach the desired

torque. tastly, she will tighten the bolts to the final forque
specifications.

n



OPTION B

Jan should choose the bolts she needs. She must check for
damaged intemal and external threads. She should then
clean each one. She needs to carefully lubricate the threads.
She will then insert the bclts through the pre-drilled holes.
She should install jam nuts to keep the bolts from working
lcose. She should tighten the nuts by hand. She will tighten
the bolts snug by foliowing the proper tightening sequence.
She will then check the forque specification. She must
tighten each bolt several fimes to approach the desired
forque. Lastly, she will tighten the bolts to the final torque
specifications.

*OFTION C

Jan should choose the belfs she needs. She must check for
damaged infernal and external threads. She should then
clean each one. $he should not lubricate the fhreads
because she is using a forgue wrench. She will then insert the
bolfs through the pre-drilled holes, She should fighten the
nuts by hand, She will tighten the bolfs snuq by following the
proper fightening sequence. She will then check the forque
specification. She must tighten each bolt several times fo
approach the desired forque. Lastly, she will tighten the bolts
fo the finol torque specifications. She should install jom nuts
fo keep the bolfs from working loose.

12

- -
-




EXERCISE 3
Vu is going to install blind rivets through drilled holes with a

pop rivet tool. He reads the following information in his ABC
Craft Training handbook.

INSTALLING BLIND RIVETS
Blind rivets are installed through drilled or punched holes with a

special blind (pop} rivet tool. Use the following general
procedure to install blind rivets:

WARNING: Follow all safety precautions.

WARNING: Make sure to wear proper eye and face protection
when riveting.

Step T Select the correct length and diameter of blind rivet to be
used.

Step 2 Select the appropriate diill bit for the size of rivet being
used.

Step 3 Drill a hole through both parts being connected.

Step 4 inspect the rivet gun for any defects that might make it
unsafe for use.

Step 5 Place the rivet mandrel info the proper sized setting tool.

13




Step 6 Insert the rivet end info the pre-driiled hole.

Step 7 Install the rivet by squeezing the handle of the rivet gun
causing the jaws in the setting tool to grip the mandrel. The

mandrel is pulled up, expanding the rivet until it breaks at the
shear point.

Step 8 Inspect the rivet to make sure the pieces are firmly riveted
together and that the rivet is properly installed.

Wheels of Leaming Trainee Guice, Task Module 12:C6, Insirumentation, Insirumentaticn Sosteners . p 35-36.

Which of the following best describes what Vu did?

OPTION A

First, Vu put on-a protective face mask. He then selected the
correct length and diameter of the blind rivet he needed. He
chose the appropriate drill bit for the size of rivet being used.
He drilled a hole through both parts being connected. He
placed the rivet mandrel into the proper-sized setfing tool.
He inspected the rivet gun for defects. He inserted the rivet
end info the pre-drilled hole. He installed the rivet by
squeezing the handle of the rivet gun. Vu inspected the rivet
to be sure the pieces were firmly riveted together.

14
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*OPTION B

First, Vu put on a profective face mask. He then selected the
correct length and diameter of the blind rivet he needed. He
chose the appropriate drill bit for the size of rivet being used.
He drilled a hole through both parts being connected. He
inspected the rivet gun for defects. He placed the nivet
mandrel info the proper-sized sefting rool. He inserfed the
rivet end info the pre-drilled hole. He installed the rivet by
squeezing the handle of the rivet gun. Vu inspected the rivet
fo be sure the pieces were frmly rniveted fogether.

OPFTION C

First, Vu put on a protective face mask. He chose the
appropriate drill bit for the size of rivet being used. He drilled
a hole through both parts being connected. He then selected
the correct length and diameter of the blind rivet he needed.
He placed the rivet mandrel into the proper-sized setting tool.
He inspected the rivet gun for defects. He inserted the rivet
end into the pre-drilled hole. He installed e rivet by
squeezing the handle of the rivet gun. Vuiispected the rivet
to be sure the pieces were firmly riveted together.
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EXERCISE 4

G.J. is using toggle bolts to fasten a mount to wallboard. He
reviews the following information from his ABC manual.

INSTALLING TOGGLE BOLTS
Toggle bolts are used to fasten a part to hollow block, wallboard,

plaster, panel, or file. The following general procedure can be
used fo install foggle bolts.

WARNING! Follow all safety precautions.

Step 1 Select the proper size of drill bit or punch and toggle bolt
for the job.

Step 2 Check the foggle bolt for damaged or dirty threads or a
malfunctioning wing mechanism.

Step 3 Clean and lightly lubricate the threads of the bolt.

Step 4 Using the correct size of drili bit, drill a hole completely
through the surface fo which the part is to be fastened.

Step 5 Insert the toggle bolt through the opening in the item to
be fastened.

16
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Step 6 Screw the toggle wing onto the end of the toggle bolf,
ensuring that the flat size of the toggle wing is facing the bolt
head.

Step 7 Fold the wings completely back and push them through
the drilled hole until the wings spring open.

Step 8 Tighten the foggle bolt with a screwdriver until it is snug.

YWheeas of Leaming Trainee Guide, Task Mcdule 12106, insTumentation, insttumentation Fasteners p 37

Which of the following best describes what G.J. should have
done?

*OPTION A

G.J. looked ot the mount. He chose a foggle bolt that was
the proper size for ihe job. He picked a drill bit fo match if.
He checked the bolt fo make sure it was clean. He looked fo
see that the wing mechanism was working. He cleaned fhe
threads on the bolt. He oiled them. He drilled a hole through
the wallboard. He put the bolt through the hole in the mount.
He screwed the foggle wing on the end of the foggle bolt.

He made sure that the flat side of the wing faced the bolt
head. He folded the wings back. He pushed the wings
through the hole. He let the wings spring open. He pulfed
the mount back fo hoid the wings against the inside of the

wallboard. He tightened the foggle with a screwdriver until
snug.

17
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OPTION B

G.J. looked at tre mount. He drilled a hole through the
wadllboard. He chose a toggle bolt that was the proper size
for the job. He cleaned the threads on the bolt. He oiled
them. He picked a drill bit fo match it. He checked the bolt to
make sure it was clean. He looked to see that the wing
mechanism was working. He put the bolt through the hole
in the mount. He screwed the toggle wing on the end of the
toggle bolt. He made sure that the flat side of the wing faced
the bolt head. He folded the wings back. He pushed the
wings through the hole. He let the wings spring open. He
pulled the mount back to hold the wings against the inside of
the wallboard. He fightened the toggle with a screwdriver
until snug.

18
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OPTION C

G.J. locked at the mount. He drilled a hole through the
wallboard. He put the bolt through the hole in +1e mount.

He chose a toggle bolt that 'vas the proper size for the job.
He picked a drill bit fo match it. He checked the bolt to make
sure it was clean. He looked to see that the wing mechanism
was working. He cleaned t)ie threads on the bolt. He oiled
them. He screwed the toggle wing on the end of the toggle
bolt. He made sure that the flat side of the wing faced the
bolt head. He folded the wings back. He pushed the wings
through the hole. He let the wings spring open. He pulled
the mount back to hold the wings against the inside of the

wallboard. He fightened the toggle with a screwdriver until
snug.
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EXERCISE 5

Loyd replaced a gasket on a flange. He had to layout a new
one. He used the following information from his ABC fraining
guide:

LAYING OUT NEW GASKET
The following procedure describes how fo lay out and cut a new
gasket for a pipe flange.

WARNING! Follow all safety precautions.

Step 1 Select the proper gasket material for the conditions and
process.

Step 2 Take three measurements {draw each as concentric
circles):

* diameter of pipe opening,

* outside diameter of fiange, and

* diameter of the bolt hole circle.

The diameter of the balt circle is found by measuring from the
bottom (or top) of opposite holes.

Step 3 Find the radius of the bolt circle. The radius of the bolt
circle is equal to half ofthe diameier.

Step 4 Draw aline thrcugh the circle’s center for opposite holes.




Step 5 On a 6-hole flange, the radius is equal to the distance
between bolt holes.

Step 6 To check the distance, walk the dividers around the circle.

NOTE: Lay out holes alittle larger than their actual size. Gaskets

with an even number of holes li.e., 4, 8, 16) ccn also be laid out
using the "swing arc’ method. This method uses the divider to
bisect distances. Flanges with an odd number of holes can be
laid out using a protractor simply divide 360 degrees by the
number of noles) or by using the mathematical method.

Step 7 Cutoutthe gasket using @ gasket cufter.
NOTE: The blade shoutld not profrude more than 1/32" more
than the thickness of the gasket material. Never hammer ihe

gasket, as hammering may cause lumps in the gasket.

Step 8 Place the gasket material on hard wood to protect th2
punch edge. Then, punch ou the holes using a hole punch

Wheas of Lecming, Instnsmeniction sacdule 12103 Gaskets ond Packing, D 10-12,
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Loyd’s foreman is checking his work. Which of the following
will get an "OK" from the foremun?

OPTION A

Loyd chose a material suitable for the conditions and process.
He drew ¢ line through the ceniter of the circle for opposite
holes. Since he was cutiing a 6-hole flange, he found the
radius was equal to the distance between the bolt holes. He
walked the dividers around the hole to check his work. He
measured the diameter of the pipe opening. He measured
the outside diameter of the flange. He measured the
diameter of the bolt hole circle. He figured the radius of the
bolt circle. He used a gasket cutter to cut the gasket. He
placed the gasket material on hard wood to protect the
punch edge. He punched out the holes.



OPTION B

Loyd chose a moterial suitable for the conditions and process.
He measured the diameter of the pipe opening. He
measured the outside diameter of the fiange. He measured
the diameter of the bolt hole circle. He figured the radius of
the bolt circle. Since he was cutting a 6-hole flange, he found
the radius was equal to the distance between the bolt holes.
He walked the dividers around the hole to check his work.
He used a gasket cutter to cut the gasket. He drew aline
through the center of the circle for opposite holes. He
punched out the holes. He placed the gasket material on
hard wood to piotect the punch edge.

TOFTION C

Loyd chose a motericl suitable for the conditions and proceJs.
He measured the diameter of the pipe opening. He
measured fhe oufside diomefter of the flange. He measured
the diameter of the bolt hole circle. He figured the radius of
the bolt circle. He drew a line through #ie center of the circle
for opposite holes. Since he was cufting a 6-fole flange, he
found the radius was equal fo the distance between the bolt
holes. He woaiked the dividers around the hole to check his
work. He used a gasket cutter fo cut the gasket He placed
the gasket material on hard wood fo protect the punch edge.
he puniched out the holes.

23
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Exercise 1

Carl used a imanual bender--a hickey--to bend pipe before

instaliing. He was supposed to use the following steps from
his ABC Craft Handbook:

Step 1 Determine the size of the pipe to be bent.

Step 2 Select the proper size of bender.

Step 3 Mark the pi.pe at the beginning of the bend.

Step 4 Lay the pipe on the floor.

Step 5 Slide the bender onto the pipe at the start of the bend.

Step 6 Grip the handle, and pull the bender down toward the
floor to make the bend.

NOTE: The thin-wall conduit bender will make a sm -oth bend
with one long pull of the handle; it has a heel thaty .u can press
with your foot to assist in bending the pipe. The pip.- and heavy-
wall conduit bender requires you to make a small band, slide
the bender along the pipe a short distance, and ma- e another
bend until the proper bend in achieved.

Step 7 Stop the bend when the required bend angle is achieved.

24

S



CAUTION Be careful not to bend the pipe past the required
angle. Itis difficult to straighten pipe without damaging it.

Step 8 Remove the bender from the pipe.
Step 9 Check the pipe for cracking or kinking.

Step 10 Store the bender it its proper place.

‘Mheels of Lecring Trainee Guide, Task Mcdule 08101, Figeiitter Hand Tecls, p 63-69

Using this process, Carl correctly bent the pipe. Which of the
following did Carl probably do?

*OPTION A

Carl measured the pipe. It was 1/2 inch pive, He chose the
right bender size. He found where the beginning of the pipe
should be and marked the pipe. He put the pipe on the floor.
He slid the bender on the pipe at the start of the bend., Carl
carefully gripped the handle. He pulled the bender down
foward the floor fo make the bend. He stopped when the
bend reached the correct angle. He removed the hickey. He

le~ked ot the pipe fo see if it was cracked or kinked, He put
the bender away.




OFTION B

Cari chose the right bender size and measured the pipe. it
wcs 1/2 inch pipe. He found where the beginning of the pipe

should be and marked the pipe. He put the pipe on the floor.

He slid the bender on the pipe at the start of the bend. Carl
carefuliy gripped the handle. He pulled the bender up away
from the floor to make the bend. He stopped when the bend
reached the correct angle. He looked at the pipe to see if it

was cracked or kinked. He removed the hickey. He put the
bender away.

OPTION C

Carl chose the right bender size and measured the pipe. It
was 1/2 inch pipe. He marked the pipe. He found where the
beginning of the pipe should be. He put the pipe on the
floor. Carl carefully gripped the handle of the hickey. He slid
the bender on the pipe at the start of the bend. He pulled
the bender up away from the floor to make the bend. He
stooped when the bend reached the correct angle. He

loc ked at the pipe to see if it was cracked or kinked. He
removed the hickey. He put the bender away.

26
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Exercise 2

Jay has been cutting steel pipe with a portable band saw.
The blade has become wom. He needs to replace it. He
knows that this requires the following method:

WARNING! Make sure the portable band saw is unplugged
before replacing the blade.

Step 1 Rotate the blade adjust knob 180 degrees to release the
tension on the blade.

Step 2 Turn the saw upside down on your work table.

Step 3 Remove the blade from the blade pulleys underneath the
saw.

WARNING! Be careful when removing the blade, because the

blade has a tendency to spring out when you take it off the blade
pulleys.

Step 4 Slip a new blade around the blade pulleys.

Step 5 Slip the new blade into the blade guide and the back
stop.

Step 6 Turn the saw over, and rotate the blade adjust knob to
put tension on the blade.

VWheeis of Lecrning T“2inee Guice Tzsk Mcaure 23102, Fipehrier Fower Tocz ¢ $-10
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Jay had some problems changing the blade in the saw.
What should Jay do to correctly replace the saw blade?

OPTION A )

Jay shouid shouid rotate the blade adjust knob a querter-
tumn. This will increase tension ori the blade. He should hold
the saw rightside up. He should take the blade from the
blade pulleys on the top of the saw. He should then slip the
blade around the blade pulleys. He should then slip the new
blade into the blade guide. The new blade should slip info
the back stop. Jay should turn the saw over and rotate the
blade adjust knob to release tension on the blade.

OPTION B

Jay should unplug the saw first. He should rotate the biade
adjust knob a full tum. This will increase tension cn the
blade. He should hold the saw upside down. He should take
the blade from the blade pulleys undemeath the saw. He
should then slip the blade over the blade pulieys. He si:ould
then slip the new blade into the blade guide. The new lade
should slip info the back stop. Jay should tum the saw ver

and rotate the blade adjust knob to release tension on :he
blade.

28
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YOPTION C

Jay should unplug the sow first He should rotate the blade
adjust knob a half-furn. This wii/ release tension on the
blade. He should hold the saw upside down. He should take
the blade from the blade pulleys underneath the sow. He
should then slip the biade around the blade pulleys. He
should then slip the new blade into the blade quide. The new
blode should slip info the bock stop. Jay should furn the saw
over and rotate the blade cdjust knob to regain fension on
the blade.
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Exercise 3

Vicis a new employee. He will be using a portable
pneumatic grinder. His supervisor gives him the following
information so Vic can inspect the grinder before use.

Step 1 Inspect the air inlet and the air line of a pheumatic grinder
to ensure there are no signs of damage that could cause a bad
connection or loss of air.

Step 2 Inspect the power cord and plug in eleciric models o
ensure there ar2 no signs of damage.

Step 3 Inspect the handle to make sure it is not loose, wt.ich
could cause a loss of control.

Step 4 Inspect the grinder housing and body for defects.

Step & Ensure that the trigger switch works properly and does
not shick in the ON position.

Step 6 Ensure that the safety guard is in good condition and
securely aftached to the grinder.

Step 7 Check the oil level in pneumatic grinders.

Step € Ensure that the maximum rotating speed of the grinding

wheel is higher than the maximum rotating speed of the grinder.
30
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Step 9 Start the grinder, and allow it to run for 1to 2 minutes
while checking for visual abnormalities, excessive vibration,
extreme temperature changes, or noisy operation.

Step 10 Inspect the work area to ensure the safety of yourself
and others and to make sure that the heat and sparks
generated by the grinder cannot start any fires.

Wheels of Leaming Trainee Guide, Task Module 03102, Pipefitter Power Tecls, p. 9-10

Which of the following will get an OK from Vic’s supervisor?

*OPTION A

Vic checked the air infake and air line. He checked for other
signs of damage that would resuitin a loss of air. He
checked the grinder’s handle, housing, and body. He made
sure thot the frigger was working properly. He examined the
safety quard and made sure it was attached to the grinder.
He checked the oil level. He made sure that the maximum
rofating speed of the grinding wheel was higher that the
maximum rotating speed of the grinder. He started the
grinder. He let it run for a couple of minutes. He looked at
the grinder fo see if he saw anything wrong. He felt fo see if
it vibreted foo much or got foo kot He listened fo see if the
grinder ran more Joudly than usual. Vic checked the work
area. He saw some papers that could catch on fire. He put
the papers awoay.
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OPTION B
Vic checked the grinder’s handle, housing, and body. He
made sure that the trigger was working properly. He
examined the safety guard and made sure it wes attached to
the grinder. Vic checked the air intake and air line. He
checked for other signs of damage that would result in a loss
of air. He checked the oil level. He made sure that the
maximum rotating speed of the grinding wheel was higher
that the maximum rotating speed of the grinder. He started
the grinder. He let it run for a couple of minutes. He locked
at the grinder to see if he saw anything wrong. He felt fo see
if it vibrated too much or got too hot. He listened fo see if the
grinder ran more loudly than usual. Vic checked the work

area. He saw some papers that could catch on fire. He put
the papers away.
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OPTION C

Vic started the grinder. He let it run for a couple of minutes.
He looked at the grinder to see if he saw anything wrong. He
felt to see if it vibrated too much or got too hot. He listened
to see if the grinder ran more loudly than usual. Vic checked
the air intake and air line. He checked for other signs of
damage that would result in a loss of air. He checked the
grinder’s handle, housing, and body. He made sure that the
trigger was working properly. He examined the safety guard
and made sure it was attached to the grinder. He checked
the oil level. He made sure that the maximum rotating speed
of the grinding wheel was higher that the maximum rotating
speed of the grinder. Vic checked the work area. He saw

some papers that could catch on fire. He put the papers
away.
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Exercise 4

Zach mius: make sure a joint in 5/8 inch pipe is leakproof. He
will be using Teflon tape. He reviews the following from his
ABC craft training manual:

Warning! Never use Teflon tape on pipe that is to be welded or
pipe that carries steam or other high-temperature service. When

Teflon tape is heated, it emits a highly toxic gas that could be
fatal.

Step 1 Remove all excess cutting oil from the threads to improve
the grip of the tape on the threads.

NOTE: Use 1/2 inch wide Teflon tape for pipe that is 3/4 inch

nominal size and smaller. Use 3/4 inch wide tape for pipe that
is 1-inch nominal size or larger.

'Step 2 Start the tape from the end of the pipe, leaving the first full

thread bars to prevent the tape from bunching up at the
beginning of the thread.

Step 3 Wrap the tape around the pipe in the direction that the
jointis to b= assembled.

NOTE: Tapz should be wrapped around right-hand threads in a
clockwise direction and around left-hand threads in a
counterclockwise direction.
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Step 4 Continue to wrap the tape around the joint, overlapping
the edges of each wrap until all remaining threads have been
covered.

Step 5 Press the tape against the threads to seal it to the threads

and prevent the tape from slipping off the threads once you start
to make up the joint.

What is the proper way for Zach to wrap the pipe with Teflon
tape?

OPTION A

Zach used a cloth to remove the cutting oil from the threads
of the pipe. He got a roll of 1 inch Teflon tape. He started
taping from the middie of the pipe. He left the first full thread
bare. He didn’t want it fo bunch in the middle of the pipe.

He wrapped it clockwise because he used right-hand
threads. He wrapped the pipe. He overlapped the edges
until he could no longer see any threads. He smoothed the
tape against the threads to seal it. He knew this would also
prevent it froin slipping when he made up the joint.
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*OPTION B

Zaoch used a cloth to remove the cutting oil from the threads
of the pipe. He got a roll of 1/2 inch Teflon fape. He starfed
faping from: the end of th 2 pipe. He left the first full threod
bore. He didn’t want it to bunch at the end of the thread. He
wrapped it clockwise because he used right-hand threads.
He wrapped the pipe. He overlapped the edges until he
could no longer see any threads. He smoothed the fape
against the threads fo seal it He knew this would also
prevent it from slipping when he made up the joint

OPTION C

Zach used a cloth fo remove the cutting oil from the threads
of the pipe. He got a roll of 1 inch Teflon tope. He started |
taping from the end of the pipe. He didn’t want it to bunch at
the end of the thread. He wrapped it counterclockwise
because he used right-hand threads. He wrapped the pipe.
He overlapped the edges until he could no longer see any
threads. He smoothed the tape against the threads fo seal it.

He knew this would also prevent it from slipping when he
made up the joint.
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Exercise 5

Lee’s company got a contract fo replace a piping system.
She will be fitting screwed pipe and fitiings. Lee knows she
must use the following procedure:

Step 1 Determine the type, size, and schedule of pipe being
used in the system.

Step 2 Determine the length of pipe needed.
Step 3 Cut the pipe to the desired length.
Step 4 Ream the pipe o remove all internal burrs.

Step 5 Thread the pipe, taking caution not to cut the threads oo
deep.

Step 6 Select the proper size, shape, and type of fittings needed.
Step 7 Clean the pipe and fitfings thorouqghly inside and out,

NOTE: All sand, dirt, and oil must be reroved from the inside of
the pipe and fittings to avoid contaminating the system or
clogging the line. The fitlings and pipe ends may be cleaned
with a clean rag soaked in nonflammablz solvent,
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Step 8 Check the threads on the pipe and the fitting to ensure
that they are properly cut and not damaged.

Step 9 Apply joint compound or Teflon tape to the pipe threads.
Step 10. Start the fitting on the pipe by hand.
Step 11. Tighten the fitting slowly, using a pipe wrench.

CAUTION: Tightening the fitting quickly causes excessive heat
due to friction, which could cause the threads or the fitting to
expand. Do not allow the threads to boftom out into the fitfing.
This can damage the threads and the fitting.

Vinesls of leeming Trainee Guide, Task Mcduie C51335, Figeditting, Threcded Pige Fobricsiion. p. 23-25
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If Lee did the job correctly, what did she do?

OPTION A

Lee checked the system. She measured the section that
needed replacing. # was 24 inches long. She cut a new
piece of scheduie 40 carbon steel 2 inch pipe. She needed to
remove some external burrs, so she reamed it. She carefuily
threaded the pipe. She selected a fitting based on the size,
shape, and type. She got a rag and some flarnmable solvent.
She cleaned the pipe and the fitting inside and outside. Lee
checked the pipe’s threads to make sure she had cut them
accurately. She put joint compour.d on the threads. She
started fitling the pipe by hand. Lee used a pipe wrench to
slowly tighten the fitfing. She made sure that the threads did
not bottom out into the fitling.
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*OPTION B
Lee checked the system. She noted that the pipes were

schedule 40 carbon_steel 2 inch pipe. She measured the
section that needed replacing. It was 24 inches long. She
cur a new piece of schedule 40 carbon steel 2 inch pipe. She
needed fo remove some intemal burrs, so she reamed it_She
carefully threaded the pipe. She selected a fitfing based on
the size, shape, and fype. She got a rag and some
nomfiammable solverit. She cleaned the pipe and the fitting
inside and outside. iee checked the pipe’s threads to make
sure she had cut them accurately. She put joint compound
on the threads. She started fitting the pipe by hand. Lee
used a pipe wrench fo slowly fighten the fithing. She made
sure that the threads did not bottom out into the fitfing.
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OPTIONC

Lee checked the system. She measured the section that
needed replacing. It was 24 inches long. She s:lected @
fiting based on the size, shape, and iype she needed. She
noted that the pipes were schedule 40 carbon steel 2 inch
pipe. She cut a new piece of schedule 40 carbon steel 2 inch
pipe. She needed to remove some internal burrs, so she
reamed it. She carefully threaded the pipe. She got a rag
and some nonflammable solvent. She cleaned the pipe and
the fitting inside and outside. Lee checked the pipe’s threads
to make sure she had cut them accurately. She put joint
compound on the pipe being careful not to get any on the
threads. Lee used a pipe wrench to slowly begin fitting the
pipe. She made sure that the threads did not bottom out into
the fiting. She fightened the fitlings by hand.
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Exercise |

Gabe is installing gaskets. He uses a putty knife fo scrape off
the old gaskets. He used the following steps to select,
inspect, use and maintain the putty knife. |

Step 1 Select a putty knife of the proper length and width to do
the job.

WARNING! Do not choose a knife that is larger than needed and
cannot be handled safely.

Step 2 Inspect the putty knife to ensure that the blade is not bent
or dull and that the handle is in good condition and firmly
aftached to the blade.

Step 3 Hold the knife in one hand at an angle to the work, and
scrape the gasket off using smooth, even strokes.

WARNING! Do not try to chip the gasket with the putly knife. This
could nick the surface being scraped and dull the knife. Keep
the knife blade flat on the surface. Do not try to scrape the side
edge of the blade. Keep your hands away from the cutting edge
of the blade, and work away from your body to prevent personal
injury.

Step 4 Continue to scrape tle surface until all the gasket is

removed.
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step 5 Clean the knife thoroughly with a rag, using solvent if |
nzeded.

Step 6 Oil the knife lightly to prefent rust.

Step 7 Store the knife in its proper place.

Wheels of iecmirg, Miliwright Module 15101, Millwright Hand Toois, p 17,

What is the proper procedure for Gabe to use?

OPTION A

Gabe checked the gasket. He chose a putty knife that was
appropriate in length and width. He looked at the blade to
be sure it wasn’t bent or dull. He looked at the handle fo be
sure it was in good condition and firmly attached to the

blade. He held the knife in both hands. He made sure that

he never held it at an angle to the gasket. He used short,
choppy strokes to remove the gasket. He kept the blade flat
on the surface. He made sure that he did not use the blade
edge as a scraper. He kept his hands away from the cutting
edge. He was careful to cut toward his body. Gabe kept
scraping until ¢'! the gasket was removed. He carefully
cleaned the knife and oiled it. He put the putty knife away.
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OPTION B

Gabe checked the gasket. He chose a putty knife that was
appropriate it weight. He looked at the blade fo be sure it
wasn’t too sharp for the gasket. He looked at the handie to
be sure it was in good condition and firmly attached to the
blade. He held the knife in one hand. He made sure that he
held it at an angle fo the gasket. He used smooth, even
strokes to remove the gasket. He kept the blade vertical on
the surface. He made sure that he did not use the side edge
as a scraper. He kept his hor.ds away from the cutting edge.
He was careful fo cut away from his body. Gabe kept
scraping unfil all the gasket was removed. He carefully oiled
the knife. He put the putty knife away.

*OPTION C

Gabe checked the gasket. He chose a putty knife that was
appropriate in length and width. He looked at the blade to
be sure it wasn't bent or dull. He looked at the handle to be
sure it was in good condition and firmly attached fo the
blade. He held the knife in one hand. He made sure thot he
heid it at an angle fo the gasket. He used smooth, even
strokes fo remove the gasket. He kept the blade fiat on the
surface. He made sure that he did not use the side edge as
o scraper. He kept his hands away from the cutting edge.
He was careful fo cut away from his body. Gabe kept
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scraping uniil all the gasket was removed. He carefully
cleaned the knife and oiled it He put the putry knife away.

45

114




Exercise 2

Karl is connecting flang 2s and structural steel. He aligns bolt
holes with drift pins. He uses the fc ‘lowing steps to select,
inspect, use, and maintain the pins.

Step 1 Select a pin of the proper size for the holes being aligned.

NOTE: The proper size drift pin will fit all the way through both
holes being aligned and still be large enough and strong
enough to pull the mating pieces fogether.

Step 2 Inspect the pin to ensure that it is not bent and that it
does not have burrs that could cut your hands.

Step 3 Insert the pin into the holes of the mating pieces, and
use it to pull the holes into alignment.

Step 4 Clamp the mating pieces together using a C-clamp, if
possible, to hold the parts in alignment while the pin is removed
and a boltinstalled in its place.

NOTE: On pieces with more than one hole, the drift pin can be
left in until bolts can be installed in the other holes. Then the drift

pin is removed, and a belt is installed in its place.

Step 5 Clean the pin, using a rag and solvent if needed.
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Step 6 Cover the pin with a light coat of oil to prevent rust.

Step 7 Store the pin in its proper place.

Wheels of Lecrning, Miliwright Mcdule 15301, Milwnght Here Tocls p 13,

What would have been the best way for Kar fo use a driff
pin?

*OPTION A

Karl measured the size of the holes he needed to dlign. He
chose a pin to march. He checked the pin fo see that it was
not bent. He made sure there was nothing sharp that might
cut his hands. He put the pin into the holes of the mating
plece. He used that fo pull the holes into the correct posifion.
He got a C-clamp. He used that fo put the mating pieces
fogether. He removed the pin and installed a boltin its place.
Some dirt got on the pin. He cleaned it with a req and
solvent. He coated with pin with oil, He put the pin bock.

47

116
ERIC

Aruitoxt provided by Eic:




OPTION B

Karl measured the size of the holes he needed to align. He
chose a pin to match. He checked the pin to see that it was
nct bent. He made sure there was nothing sharp that might
cut his hands. He made sure that he did not put the pin into
the holes of the mating piece. He pulled the holes into the
correct position. He got a C-clamp. He used that to put the
mating pieces together. He removed the pin and installed a
boit in its place. Some dirt got on the pin. He cleaned it with

a rag and oil. He coated with pin with solvent to prevent rust.
He put the pin back.

OPTION C

Karl chose a pin. He got a C-clamp. He checked the pin to
see that it was not bent. He made sure there was nothing
sharp that might cut his hands. Karl measured the size of the
holes he needed to align. He used the pin to pull the holes
into the correct position. He used the C-clamp to put the
mating pieces together. He removed the pin and installed o
boitin its place. Some dirt got on the pin. He cleaned it with

a rag and solvent. He coated with pin with oil. He put the pin
back.

43

Q ‘ 11.}‘




Exeicise 3

Jon must install some new gears. The gears he is replacing
are precision gears which were press-fitted in place. He finds
a couple of them particulady difficult to remove. Jon doesn‘t
want to damage the gear, so he decided to get a gear puller.
He uses the foliowing process to select, inspect, use, and
maintain a gear puller. //

Step 1 Select a gear puller with the correct jaw length and
spread width for the gear or bearing being pulled.

Step 2 Inspect the puller to ensure that the jaws are not bent or

excessively worn and that the pressure bolt threads are not
stripped.

Step 3 Ensure that all set screws or locking screws have been
loosened or removed from the gear or bearir~.

Step 4 Inspect the shaft to ensure that there are no nicks, burrs,
or foreign objects that would interfere with the gear er bearing
sliding off the shaft.

Step 5 Position the puller on the gear or bearing, and screw the
pressure screw in until it presses against the shaft.
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Step 6 Check the puller to ensure that the jaws are properly
positioned on the gear or baaring.

CAUTION: The puller jaws must be positioned so that they will

provide a straight, even pull on the gear or bearing and not
damage it.

Step 7 Turn the pressure bolt slowly clockwise to begin applying
pressure to the gear or bearing.

WARNING! Always wear eye protection when using a puler,
because particles could break off and injure your eyes.

Step 8 Continue to tighten the pressure bolts until the gear or
bearing is removed from the shaft.

Step 9 Clean the puller thoroughly.
Step 10 Coat the pulier lightly with oil to prevent rust.
Step 11 Store the puller in its proper place.

Wheels of Lecming. Millwright Module 15101, Mith«ri¢  ~and Tocls, p 34-33,

What is NOT the correct w 1y for Jon to use the gear puller?
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GPTION A

Jon looked at the gear he needed to pull. He chose a gear
puller with the correct jow length and spread width. He
checked the puller. He wanted to see if it was bent or womn.
He needed to know if the bolt threads were stripped. He
made sure that the set screw was loosened and removed
from the gear. He checked the shaft. He made sure there
were no foreign objects that would keep the gear from sliding
cff the shaft. He put the puller on the gear. He screwed the
pressure screw in place until it touched the shaft. He
checked the puller again to be sure it was properly
positioned. He knew he needed fo be able to evenly puli the
gear straight out. He tumed the pressure bolt slowiy
clockwise. This applied pressure to the gear. He put goggles
on. He continued fo fighter the pressure bolt until he
removed the gear from the shaft. He cleaned the puller,
oiled it, and put it away.




OPTION B

Jon looked at the gear he needed to pull. He chose a gear
puller with the correct jaw length and spread width. He
checked the puller. He wanted to see if there was anything
wrong with it. He needed to know if the bolt threads were
stripped. He put goggles on. He loosened the set screw and
removed it from the gear. He checked the shaft. He made
sure there were no nicks or burrs that would keep the gear
from sliding off the shaft. He put the puller on the gear. He
screwed the pressure screw in place until it touched the shaft.
He checked the puller again to be sure it was properly
positioned. He knew he needed to be able to evenly pull the
gear straight out. He furned the pressure bolt slowly
clockwise. This applied pressure to the gear. He continued
to tighten the pressure bolt until he removed the gear from
the shaft. He cleaned the puller. He oiled it. He put it away.
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*OPTION €

Jon looked at the gear he needed to pull.- He chose o geor
puller with the correct jow widith and spreod lengih. He
checked the puller. He wanted to see if it was bent or worn,
He needed fo know if the bolt threads were stripped. He
made sure thot the set screw was fight secured in the gear.
He checked the shaft. He made sure there were foreign
objects thot would keep the geor from sliding off the shatt
He put the puller on the gear. He screwed the pressure
screw in place until it fouched the shaft He checked the
puller again fo be sure it was properly positioned. He knew
he needed fo be able to pull the gear out at an angle. He
turned fhe pressure bolt slowly counter lockwise. This
applied pressure fo the gear. He removed the goggles so he
could see beftfer. He continued to tighten the pressure bolt
until he removed the gear from the shoft He cleaned the
puller, oiled it. and put it away.
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Exercise 4

Bob is replacing a valve. He must remove the packing
material from around it. He uses a packing puller to do the
job. He follows the process below to select, inspect, use, and
maintain the packing puller.

Step 1 Select a corkscrew-type puller of the proper size and
length for the job.

Step 2 Inspect the puller to ensure that it is sharp and not bent
out of shape.

Step 3 Insert the puller into the stuffing box, turning it one or two
turns clockwise to screw it into the packing.

Step 4 Pull on the puller carefully to remove the packing from the
box.

NOTE: Usually the packing will break up into small pieces when
itis removed.

Step 5 Repeat step 4 until all the packing has been removed
from the stuffing box.

NOTE: After the packing has been removed, there will usually be
some packing pieces left that the corkscrew puller cannot pick
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up. Choose a pick type puller and remove the packing pieces.
Chocse a pick type puller and remove the packing pieces.

Step 6 Clean the pullers thoroughly.
Step 7 Coat the pullers lightly with oil to prevent rust.

Step 8 Store the pullers in their proper places.

Whesis of Lecming, Millwright Module 15101, Millwright cnd Tools, p 35-36.
Which job will Bob’s supervisor most likely approve?

*OPTION A

Bob measured the valve. He chose a corkscrew-type puller
that was the right size and length. He checked the pulter.
He wanted fo make sure it was still sharp. He needed to
know that it had not been bent out of shape. He put the
puller info the stuffing box. He tumed it one or two furns
clockwise fo screw it info the packing. He pulled on the
puller._This removed the packing from the box. The packing
beg an fo break info pieces. He continued fo remove the
packing until oll large pieces were gone. He used a pick
puller to remove the smaller pieces. He cleaned both pullers.
He coated them with oil. He put the pullers away.
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OPTION B
Bob measured the valve. He chose a corkscrew-type puller
that was the right weight. He checked the puller. He wanted
to make sure it wasn’t foo sharp. He needed to know that it
had not been bent out of shape. He put the puller into the
stuffing box. He turned it one or two tums counterclockwise
io screw it info the packing. He pulled on the puller. This
removed the packing from the box. The packing began to
break into pieces. He continued to remove the packing until
all large pieces were gone. He used a pick puiler to remove
the smaller pieces. He cleaned both pullers. He coated them
with oil. He put the pullers away.

OPTION C

Beb measured the valve. He chose a pick puller that was the
right size and length. He checked the puller. He wanted to
make sure it was still sharp. He needed to know that it had
not been bent out of shape. He put the puller info the
stuffing box. He tumed it one or two tums counterclockwise
to screw it info the packing. He pulled on the puller. This
removed the packing from the box. The packing began to
break info pieces. He continued o remove the packing until
all large pieces were gone. He used a corkscrew-type puller
to remove the smaller pieces. He cleaned both pullers. He
coated them with oil. He put the pullers away.
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Exercise 5

Rick uses a diagonal cutter to snip wire. He uses the
following steps to select, inspect, use, and maintain a
atagonal cutter:

Step 1 Select a diagonal cutter of the proper size for the material
to be cut.

Step 2 Inspect the cutter to ensure that the cutting edges are not
nicked or dull.

Step 3 Position the cutter to cut the material in the desired
location.

Step 4 Squeeze the handles of the cutier to cut the material.
Step 5 Clean the cutter.

Step 6 Store the cutter in its proper place.

Wheels of Leaming, Millwright Moduie 15101, Mibyrght Hend Teels, p. 19,
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What's the best way for Rick to use the cutter?

*OPTION A

Rick checked the wire. He wanted fo be sure he chose a
cutter thot was the right size. He chose a cutter. He looked
at it fo be sure the the cutting edges were not nicked or dull.
He placed the cutfer ot the place he needed fo cut He
squeezed the handles of the cutter. He cut the wire. He
cleaned the cutfer. Rick put it away.

OPTION B

Rick checked the wire. He wanted to be sure he chose @
cutter that was the right size. He chose a cutter. He looked
at it fo be sure the the cutting edges were nicked and dull.
He placed the cutter at the place he needed to cut. He
squeezed the handles of the cutter. He cut the wire. He
cleaned the cutter. Rick put it away.

OPTION C

Rick chose a cutter. He looked c: it to be sure the the cutting
edges were not too sharp. He ci:ecked the wire. He wanted
to be sure he chose a cutter that was the right size. He
placed the cutter at the ploce he needed to cut. He
squeezed the handles of the cut:2r. He cut the wire. He
cleaned the cutter. Rick put it away.
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