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M-I . 3

OBJECTIVES (cont'd):

4. The combination square set for scribing angles and straigit lines
on workpieces and Tinding Lhe center of round stock. Performance
requirements involve an accuracy of + 1/32nd of an inch,

Y+ Hermaphrodite calipers Lo seribe parallel lines, transfer
measurements, and find Lhe conter of round stock. A standurd of
accuracy of + 1/32nd of an inch will be required.

6. A combination sguare head and blade, rurface rage, and surface

rlate to measurc and weribe lines on a vertical suriace. A
tolerance of 1 1/%2nd of an inch will be the acceptable standard
of performance.

7. An oulside microreter caliper o messure the diameter of a rod,
the thickness of cheet n~tal, and the length of stock within the
capacity of the instrument. A standard of accuracy of + .001 of
an inch will be required.

vo Inride and oulo:de spring culipers and micrometers to measure
tubing diamelers. A stoandard of accurccy of + 001 of an inch
will be required.

Ve Telescoping gagen and m srometers Lo measure inside diameters.

A ctandard of accaracy of - .00l of an inch will be rcquired.

0. A depth micromeler Lo mea.cr2 the depth of open and blind holes,

grooven, and slo'... A standazd of accuracy of + 001 ¢of an

inch will be requrired,

r
1
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LEARRINC AGLIVIT e ot D
.
- 11 tire ta » pachages yvou will be 1sked to view a sound-slide
. . presentition, reul and anwwer quesile  , and perform sowe pracrical
exercises,  The ' caber onl! names of wne task packages included in this
unit are as follewss
TASK PACRS T v UCHINIST'D 5CALE
TASK TA VAS LA MUTRIC SCAT -
TASK PaCili 2: uhave CALIPER
TALN TALKRAG: 3 DIVIDERD
TASK 3 ACNAC T TOMBINATION SQUARE SET
TASK PACKRAGY 3 HERMAPHRODITE CALIPERS
TASK PACYAGE 0@  SURFACE CAGE
N TASK PACKAGY 7: MICROMETER CALIPER

- ) TASK PACKAGE  7A: METRIC MLURCHETER
TASK PACKAZY,  8: SPRING CALIPERS
TASK PACKAGE 9: THELESCOPING GAGES
TAZK PACKAGE 10: DEPTH MICROMETER
TASK PACKAGH 17 VERNIER GAGES
LASK PACKAGL 11H: MY "RIC VERNIER
TASK PACUAGL tZ: AL INDICATOR AND GAGE BLOCKS
TASK PACKAGL L3: D 'L TNDICATOR
Atothig poiue, if ve o) qualificed to pasgs a comprencnslve test

covering this unlt, a0 shoula o ptact the instructor for the unit poest-test,
’ hotraver, yvou do oot feed gualified to take the test, prece 1 to the
. B 2760 tasik packape in this uuit,

~— ¢
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. M"I"l

* UNIT I: MEASURING DEVICES

TASK PACKAGE #1: MACHINIST'S SCALE

RATIONALE:

In this task package you will take the first step in a
journey that can lead you to a rewarding career, as a craftsman,
in the machine industry. This first step will introduce you to
some of the instructional materials you are going to use and
also to a tool, the machinist's scale, that will become a
constant companion in the weeks ahead.

Successful work i1 a machine shop requires a great degree

- of accuracy. While the machinist's scale is not thought of as
a highly accurate tool, it is, neverthel!ess, used many times
during the day to make rough measurements »f stock and for laying
out workpieces for machining., Developing a skill in using the
machinist's scale, and it does take skill, will save you time,
reduce waste, and improve your craftsmanship. Good craftsmanship
means better job opportunities.

Through the Learning Activities and Learning Practices in

this task package, besides beiny introduced to the materials and
machinist's scale, you will also begin to use the scale and
acquire a few "tricks of the trade” in using it better. Take your

time and learn about this important tool and, who knows, you may

D




. M-I-1 2

> RATIONALE (cont'd):

find it can be fun to learn. Other people have, you know!

OBJECTIVE:

Upon completion of this task package you will be able to use a
machinist's scale to measure the length and width of a piece
of flat stock. Acceptable performance will be determined by

an accuracy of + 1/32nd of an inch,

. LEARNING ACTIVITIES:

l. In Machine Shop Operations and Set-ups, read pages 9 through

12, up to the section on the Slide Caliper Rule.

2. Read page 51, the section entitled Ruler, in Machine Tool
Technology, and look at the pictures in the remainder of the
¢nit, Here you will =ce some of the other measuring devices
“eaa o machine sho, work and later you will be using some of
thra,

3. View Sound-Slide Package #M-1-1
dOTE:  Having trouble with fractions? Bettcr study

Mathematics for Vocations, Packages #1 and #2.

. Leok at the -fivst draving in this tack packaye, Uigure 1.

- it shows a scale graduated in 1/8 and 1/16 increments.




v - M-I-1

LEARNING ACTIVITIES (cont'd):

a., On the 1/8 side of the sczle mike a mar- and label each
of the following points:
(a.) 1/16 (€. 2 1/16
(b.) 7/16 (e.) 2 13/:6
(c.) 1 9/16 (£.) 5 33/16
NOTE: To obtain these measurements you mus:i divide the
1/8 increment in hal?,

b. On the 1/16 side of rhe scale d¢ the s=z

e thing at the

following points:

. (a.) 1/32 (éd.) 2 i/32
. (b.) 7/32 (e.} 2 13/32
(c) 19/32 (£.) 5 15/32
DT There is a2 dilferen- ocoxteoon 7/16 ane 7/52.0 Do you

see it?

3. Uigures 2 and 3 of this task tackage show some of

[ied
piS
114
[
9]
-
w

in wi ich a machinist's scale is uscd. Can vou read the

measurements corvrectl:y? Wirite thex dewn in the blanks,

Figure 2 is
Figare 3 1is
. 6. SHhow the work veu hove done Lo vour instrucier and see if

youy suswers are correct,

PAFulToxt Provided by ERIC




M-I-1 4

LEARNING PRACTICE:

Tools and Equipment
1., Machinist's scale 3. Writinn paper
. 2. Tape 4., Pencil or pen
l. Secure three pieces of stock of different sizes. Tape a small
piece of paper, with your name on it, on each piece of stock.
2. Measure the length of the stock to the nearest 1/32nd of an
inch and record on the paper.
3. Measure the width of the stock to the nearest 1/32nd of an
inch and record on the paper.
4. Have your instructor check your measurements.
NOTE: Once you have mastered reading the machinist's scale, you
can easily read other scales even if chey are dividel into smaller
perts. You might try reading the 1/64 of an inch scnle just to
see how easy it is. You will also notice that many people who
work in the machine shop carry a small 6" scale in their pockets.

‘"5 a handy tool to have and you may want to get ono.

Renerrber the scale is a tool for measuring; it is not o srrewdriver,

or a drurstick, or a paddle. Use it wisely and it will help you

izc:egse your wisdom. You should now be ready to do your next task
. package. Pat yourself on the back a couple of times and then get

started on Package 2.

AFuilToxt Provided by ERIC
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LEARNING PRACTICE:

Tools and Equipment

1. Caliper rule 3. Tap=

2. Writing paper 4. Pencil e sz

l. Obtain from your instruccor three differsut s:iz

of tubing,

<+ Measure the inside and outsice drumerers

tubing to the nearest 1/32aé of an inch, an: wri:

neasurements and your name or. a siece of oL

3. Tave the paper tc the tubing; make sure vou navs

neasurements for the piece of tubine,

+

Don't let different measuring devices ccn_ss

divisions this far are the same, so if vyeou car

scale you can rea! the caliper rile,

Ycu have now completed the secoad step in ine

gencration.” See your instructor for rre nSxt stz

check the work you have done.
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M-I-1 7

WORN "DGES

v

READING SCALE FRUM 1-INCH MARK

METHOD OF USING THE 1 INCH MARK OF A STEEL SCALE FOR MEASUREMENTS
FIGURE 2

CEINOD GF MEASURING ¥WLAT PARDS UNSING A STEEL SCALL
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UNIT I: MEASURING DEVICES

TASK PACKAGE #2: SLIDE CALIPER

PREREQUISITES: TASX PACKAGE 1, UNIT 1

RATIONALE:

PAFulToxt Provided by ERIC

You huve leamed to use a machinist's scale in tx

(29

package and with it measured the length and width of rpisces cof

There are other measurements that can b2 made with the mach

scale and, as you have seen from locking at the picture
reference material, there are other tvpes of measuzi-ng
this task package you will learn to use ancther cza ¢f

the caliper rule, and increase your ability =¢ d¢ accur

The caliper rule is useful for measuring inside znd

diameters of tubing or pipe, and it can also be used fo- zakiz

other measurements, How useful this measuring teel o
tool 1s depends a great deazl o veu and on how willing

try different ways ¢f using these tools and con how zuch

put into learning abeut them., 1he task package gives v

idea on the use of the tool, b“ut ths rest is up ¢ vou.

get'em, Tiger!

15




MeI-2 2

Upon completion of this task package you will be able to use a
caliper rule to measure the outside and inside diameters of tubing,
A tolerance of + 1/32nd of an inch will be the acceptable stan-

dard of performance,

LEARNING ACTIVITY:

1, The reading assignments on the caliper rule are rather short,
but this should not bother you too much since you can read a

wachinist's scale. On page 51 in Machine Tool Technology

there are two paragraphs to read under the section Caliper

-

Rule and Figure 3-5 shows a picture of one type of rule,
Notice the words OUT and IN and the lines close to these words:

- in
Com -

p]
ir

is the OUT line used for?

o

be that 4s the IN line used for?

2. Now toke a look at page 13, Flgure 6, in lachine Shop Operations

w

1
and

et-ups and see one way in which the slide caliper rule
{either name is correct for this measuring tool) is used, Notice
in Zigure 6, by the right hand thumb, a black wheel. This is a
rocking device that is used when you make your measurenment,

here are times when vou are making a measurement thar you can

not read the scale sc vou lock tbe slide caliper on the piece,

P 1A;




M~T=2 3

LEARNING ACTIVITY (cont'd):

take it off the piece and then read the measurement, This is
a handy feature that can save you time and trouble when you use
the caliper rule, Don't forget to read the material on
pages 12 and 13 under the section on the $lide Caliper Rule!
Also answer these questions:
a8, What are the two proper names of this measuring
device?

-l-. 2‘

"be What allows you to remove it from the piece without

changing the measurement? _

’ 3. View the slide-sound program # M-I-2,
This shows another type of caliper rule and it's ome that you
have in your machine shop so you will be usirg it. There are
gone differentcs betuver this caliper rule ond the ones in
vour reference books, but these differences are not enough
to bother you, Vigurc L In this package also shcws a
caliper rule thet is very sinllar to the ome in the slide-
sound program., Notice that it does not have & marking for
the OUTSIDE mcasuremenrt. Iustead the lower irw is used
for the lincup poiut or Line, 7Two other differences you

: have lilely noticed -lready, are the lack ot a locking

1]
[y
]

device and the wood construction of the caliper rul

PAFulToxt Provided by ERIC
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TIVIIY (cont'd):

che slide-sound program,

rndak

I think by this time vou can see the usefulness of the caliper

rule so fo on to the learning practice, after your instructor

bas checked your work,
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M-I-2

LEARNING PRACTICE:

- SHOP WORK TOOLS AND EQUIPMENT
l, Obtain from your instructor 1, Caliper Rule
three different sizes (in 2. Writing Paper
diameter) of tubing, 3. Tape
2, Measure the inside and outside 4, Pencil or pen

dlameters of each piece of
tubing to the nearest 1,32nd
of an inch, and write down
these measurements and your
name on a plece of paper,
3. Tape the paper to the tubing;
make sure you have the right
measurements for the piece of
tubing,
Don't let different measuring devices confuse you,
The divisions this far aic the sawe, so if you can read the
machinist's scale jou can read the caliper rule,
You have now completed the sccond step in the "package
generation", See your instructor for the next step and have

him check the work yeou bave dene,

i3




M-I-3

ULIT I: MEASURING DEVICES

TASK PACKAGE #3: DIVIDERS

PREREQUISITES: UNIT I, TASK PACKAGE 2

RATIONALE:

Are you ready for another measuring device? This one is
a little different from the last two because it has no scales
to read, bﬁt it still is an important tool and one that will
help you to your geoal of becoming a craftsman, It's called a
divider and has many uses as you will soon see,

One of the important uses of the divider is transferriug
measurements from a drawing to the piece you are working on.
Because of the methods used to reproduce drawings, you cannot
use your machinist's scale or divider directly on the drawing;
instead, you must read the dimensions on the drawing, set
your divider to that measurement, using a scale, and then
transfer the measurement to the work piece. This sounds like
a lot of work, but I think by the time you have finished this
paclige you will have develcped cnough skill to do it without
too much trouble and vill find it really isn't a lot of work.

R Also, 1t's worth it for the increase in accuracy you will
gain. Rewember, zccuracy is the nome of the game in the

machinist's trade.




M-I-3 2

OBJECTIVE;

Upon completion of this task package you will be able to use a
scale and dividers to transfer to a workplece the height and
width measurements from a drawing provided by the instructor.
The standard of acceptable performance is a tolerance of 1/32nd

of an inch.

LEARNING ACTIVITY:

1. While most of your reference material has information about

the use of dividers, the book Metal Work Technology and

Practice has the most complete coverage of this topic.

Page 52, section 65, gives some basic information about the
dividers, and a picture of this tool is in the lower lgft-hand
corner of figure 42, Take a look at the picture,

read the information,and answer these questions.

a4, How is the size of the divider measured?

b. How do you sharpen the divider?

<1




M-I-3

MEET THE DIVIDER

CIRCULAR SPRING

PIVOT PIN

ADJUSTING NUT

"~ SCREW
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LEARNING ACTIVITY (cont'd):

2,

On pages 65 and 6o in the same reference source you will see
several uses of the divider., Of particular importance to
you is figure 82 on page 65.

a. What does figure 82 show?

b. What does figure 83 show?

¢, What is cthe radius of a circle?

d. What do you need besides the divider to measure distance?

e. 1f you are "stepping off along a neutral line,” what are

you measuring?

f. Find two other uses for the dividers in Unit 8 on page 68 and
list them (hint: don't go past page 69).
1,
2.

For some more information on the divider view slide-~sound

program #M-T-3,

You have now scen manty w:iys in which the divider is used,

As yuu work in the machine shep yvou will discover more uses

for this tool and, in fact, may cven invent some new uses.,

There is one thing to remember about the divider. It is a

tool ~ a SHARP tool! Uandle it with care. It is not a toy!

<3




M-I-3 5

LEARNING ACTIVITY (cont'd):

Respect it!
5. One more reading assignment and you w:ll be ready to do some
work with tne divider. Read and study carefully the

illustrations in Units 1 and 2 in Blueprint Recading for

Machinists. You will need this information to help you read

drawlings.

You know this has been a long activity, but You are now ready

to charge into your learning practice. As soon as you have

your answers checked by your instructor, that is!

LEARNING PRACTICE:

Tools & Equipment
1. 12" machinist's scale 3. Plzin paper
2. 6" dividers 4, Percil or pen
1. From your instructor, obtain « sheet of plain paper & 1/2"
wide by 11" long and do the following:
a. Draw vertical lines on the left and right sides of the paper,
one inch in from the edge and from the top te the bottom.
b. Draw a horizontal line 2" down from the top edge of the
paper and from the left vertical line to the right vertical
line and three more lines 1" spart under the top line. (You

now have two vertical and four norizontal lines).

e
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LEARNING PRACLICE f{cont'd):

¢. Set your dividers at 1" and make points down along each
vertical line to the bottom of the page. (Don't worry if
you make small holes in your paper).

d. Conncet these points with horizontal lines. (Your paper
should now have 2 vertical lines and 9 horizontal lines.
Does 1it?)

You have now used dividers to transfer measurements!!

2. Try some more of this new skill by transferring some additional
measurements.

a. Number your horizontal lines.

b. Transfer the followlng measurements to the numbered lines
and label the point on the line.

(1) 7/16 (4) 1 5/32 (7) 4

(2) 9/32 (5) 1 15/16 (8) 5 1/4

(3) 5/8 (6) 2 3/4 (9) 6 3/52

Have your instructor check this page and 1f you did a good

job, go on to the final learning practice.

. Now transfer some measurements from a drawing on page 8,

(#>]

Blueprint Readiuy for liachinists, to a plece of stock., Use

the lcngth measurencent £rom the front view and the width
measurement from the top vicw,

NOTE:  Neover measure directly {rom a drawing. Always use

¥
vl




M-I-3

LEARNING PRACTICE (cont'd):

the dimensions given, set vour div:

n.
1]
)
t
be
‘r
1
[
n
1)
1
‘ -
i
-
f
r [

transfer the measurements with vour divider to the Tlace
of stock.

When your instructor has checked vour work and 4% has bo==
done correctly, "take a bow, bocause vou really earzaed

1 +
it." Now go on to the next task package,

ERIC 26

Aruitoxt provided by Eic:




. M-I=4

i UNIT I: MEASURING
TASK PACKAGE #4: THE COMBINATICN S UASE %7
PREREQUISITES: UNIT I, TASK TACKAWCE 2
RATIONALE:

You know how to measure lires aund ofrecis and tramsfer
measurements from & drawing 20 3 WOTRD: so9) noW vou &7 Svoing
to learn how to draw lines agnd amglses o g plsoe of retel
and mark the center cf 3 piece of rounld szosk, &L this il

. be Jdone with a set of ftools callad zhs "semhizzatimm siusTs

u vt P s miins T wmia @ 2 s A emmmarl ™A
set, There are many ctber wars in whor™ hiz asmewhiat TamsTiedle

tool can be used, and as vou imorsose wour sraftsmansihic woo will

fund this out for yourseld, You will slsr Zunml that the sombin-

--\ -~ - - -~ - > * < =aw < " .
atzon square set 18 no StTangsr o I0T I00- TOX 0D oEuiomwrils
M i oy A 4 M - M F . -. - e
mechanics, aireraft mesalsmichs, zazvenceors, 3ad fust ghoul sverT
1.
known trade.
RI.0TE 8T OTLIS wIL oLnmogond

company !

ERIC %7

Aruitoxt provided by Eic:




Upon completion of this task packsge you will be able to use
the combination square set for scribirg angles and straight
lines on workpieces and finding the center of round stock.
Performance requirements involve an accuracy of i_l/32nd of

an inch,

LEARNING ACTIVITY:

1. Before you advance into these learning activities too far,
take a look at the picture on the bottom of page 49 in

Metalwork Technology and Practice, The man in the picture is

using a part of the combination square set in a very
professional manner, Someday you will be doing this type of
K ‘L-

Z. dtart your reading about the comblnation set in the same
book on vage 55, Sections 81, 82, 63, and 84, There are
four main parts to the combination set; can you name them:

[oS b, [

g, . Did vou ir-ilude the spirit level as one

¢f the parts” thile it i< an important part you should not
think of it as a wain part. Also notice that there is a

sm2ll scriber in the square hecad., It's a useful tool if

T ' <BS
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LEARNING ACTIVITY (cont'c:

someone doesn't lose it. Always be careful with your tools,

)
.
]

age 56 in Metalwork Technolegy and Practice, figure 57,

she. 5 some of the uses of the comb.nation square. Look
through the remainder of this unit (6), and the next two
units and see if you can find three more uses for the

combination square:

Page Lo, Figure No. Uses
Qe
. B,
- Ce

NOTE: You may measure or scribe any angle with the bevel
protractor head.
5. Yow trv the sane thing for the center head and in the same

throe units (6, 7, & 8). Hint! One use is not finding

Paze No, Figur. .. Uses

V\OTE:  Can you sec how vou contld use the center head to find a
center for a2 bridged hole? Se {igure 97, page 68,
& So change the sabject just o bit, rvead section 62 on page 5l.

hig teils abear the scriver,

O

LRIC
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LEARNING ACYIVITY (cont'd):

7. Don't forget other reference material has information
about this tool. See slide-sound program #M-I~4,

8. Let your instructor check your work and see if it's 0.K.

LEARNING PRACTICE:

Tools & Equipment

e L. Combination Square Set. 2. Scriber,
.. Rule cr blade. 3. Layout fluid and brush,

b. 8quare head.
¢, Center head,
. d., Bevel protractor.

. 1., Obtain from your instructor a piece of stock with at least one
straight edge and large encugh to draw a 4" by 6" rectangle on
it. Also three pieces of round stock (different diameters are
needed). When you have this material and the tools and equipnment
listed, you are ready to get to work.

1 a
iNer,

<.
[

8TE:  If your metal is such that vou can't see your scribed

3
-

(@3]

try vsing the Jayout fluld ¢o color the metal. Sece pages 62 and .

Sectlons 99 & 100, in Metaluork Tecanolegy and Practice.

2, Using the straight side as a guide and also as one of the sides,

congtruct a 4" x 0" rectangle, using the combination square head.

O

ERIC
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raight edge, at the halfway point (either

depending on the length of the side) scribe

b, Wwith veour sguar2 head at the half-way point you
scribe one line 90° f‘rom the edge and
from this ¢0° line,.

¢, tUsing the bevel protracter head and blade and

iiwav point, scribe lines at 35°, 25°,

and 20° on each side of the 90° line,

nzer head and the three pieces of round

G
-
r
/7]
Pt
]
(1]
r
[
{4
[
(]

8T2o8K, marx the center of one end on each piece,

ble dodng this vour instructor may

oW OSROW vouTr work to vour instructor and see if you
ave readv L0 o on to vour next package. By the way,

Yo tee mamenas < CNreas e Ia ~ A -3y 4 e
Sow o many of vour friends can do this

P 32
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UNIT I: MEASURING DEVICES

TASK PACKAGE #5: HERMAPHRODITE CALIPER

PREREQUISITLS: UNIT I, TASK PACKAGE 4

RATIONALE:

Still learning about measuring devices] Does it seem to
you like there is an endless number of tools used for doing
something about measuring? You are right! There is an’
endless number, and more are being invented all the time. The

- one that you will learn about in this task package contains
parts of two tools. One of these tools, the divider, you
already know about, and the other one, the inside caliper, you
will get,to know in a later task package. The parts of these
two tools joined together furm a tool called the hermaphrodite
caliper, That's some name for a tool, If you look the word
up in the dictionary one of its meanings is "a combination
of diverse elements," and that is what the hermaphrodite
caliper is.

Is the hermaphrodite calipor s useful teol? You will have
the answer to this question when »wu finish this package. So

hurry and get started!
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OBJECTIVE:

r —
Upon completion of this task package you will be able to use

!hermaphrodite calipers to scribe parallel lines, transfer

measurements, and fi.d the center of round stock. A standard

i of accuracy of + 1/32nd of an inch will be required.

i
{
i

LEARNING ACTIVITY:

1. One type of hermaphrodite caliper is shown on page 60, figure

, 7-16, of Technical Metals. Look at this picture and also

read the two short paragraphs conccrning this tool. Now look
at figure 7~17 on the same page and see this caliper in use.

a, What is the machinist doing?

2. Machine Tool Technology on page 54 has about the same picture

and also the paragraphs abous the c..iper are almost the
same as the previous one so you den't have to study it in detail.
Instead turn to page %9 and read through the section "Procedure

for Locating Centers with the Heimephrodite Caliper,"

34
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LEARNING ACTIVITY (cont'd):

a. Figure 3-77, page 70 of Machine Tool Technology shows

the ends of three pieces of round stock. "In the space

below, write in how the caliper was set for each piece

of stock.

(1) Piece A
t2) Piece B
(}) Piece C

3. View the sound-slide program M-I-5,
4. Have your instructor check your work, and if all is well,

go on to the Learning Practice.

LEARNING PRACTICE:

Tools and Equipment
1. lermephrodite caliper 3. Machinist's scale

2. Layout {luid and brush 4, Scriber

1, Obtain, from your instructor, a picce of flatstock that has at
least one good straight edge,
a. Scribe a line parallel to, and 9/32nds of an inch from, the

straight edge.
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LEARNING PRACTICE (cont'd):

b. Add three more parallel lines, cach 9/32nd of an inch apart.
NOTE: Having trouble with adding or multiplying fractions?

See Mathematics for Vocations, packages 2 and 3.

2. Now find the center of the end of a piece of roundstock., Ask
'
your instructor for this stock and when you have completed this
practice show him all of your work. If it is correct, see if
it is time for you to try the next package. By the way, have
you been cleaning your tools and putting them away at the end

of each task package? Don't forget; you can usually tell a

good craftsman by the condition of his tools.

36
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. - UNIT I: MEASURING DEVICES

TASK PACKAGE 6: SURFACE GAGE

PREREQUISITES: UNIT I, TASK PACKAGE 5

RATIONALE:

One of the many problems you may encounter, working in the
machine shop, is scribing lines on a vertical surface. There are
several ways to overcome this problem and you will learn one in
this task package. The tools used for doing this job‘are much
more accurate than the ones you have used up to now. They are
also tools you will use many times when you are doing layout work.

The main tool in this task package 18 the surface gage. It
doesn't look like much of a tool, but as you use it you will come
to respect if for the many jobs it can do. Like all measuring
tools, the surface gage is not a toy to be played with. Mistreat it,
and it soon will be nothing but a piece of junk. Treat it well and
the skills you will learn in using It will become valuable assets

in the years to come., These assets can pay off in a short time.
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- . OBJECTIVE:

Upon completion of this task package you will be able to use a
combination square head and blade, surface gage, and surface plate
to measure and scribe lines on a vertical surface. A tolerance of

+
- 1/32nd of an inch will be the acceptable standard of performance.

LEARNING ACTIVITY:

l. View slide-sound program #M-I-6.
2, The surface gage is normally used with a surface plate. The
surface plate is a rather simple looking tool, but don't be fooled

by its looks; a surface plate is a highly precisioned piece of equipment,

In Machine Shop Operations and Setups, pages 74 and 75, the

surface plate is discussed. Read this information and observe
figure 37 on page 74. In vour machine shop you have both
the cast iron and black granite piates.

a., VWhat 1s the serious limitation of the cast iron plate?

b. Granite plates are replacing cast iron plates for two reasons.
What are these reascng?

a.

b.
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LEARNING ACTIVITY (cont'd):

3'

Angle plates are used along with the surface plate. Page 83 of
the same reference tells about these angle plates, and figures 51
and 52 show the angle plates and the ways in which they are used,
a. The angle plate is usually formed in the shape of a

angle and this angle has . degrees,
The surface gage is normally used with the surface plate and
sometimes with angle plates. The surface gage parts can be
learned in a few minutes, but it takes time and skill to
learn to use the surface gage to an accuracy of t 1/32nd of
an inch. You will begin to develop this skill in this task

package. To learn about the surface gage read section 89,

pages 57 and 58, in Metalwork Techuology and Practice, Also

read the section entitled Surface Cagc in Machine Shop Operations

and Setups, pages 83 and 84. On page 83 of this same reference
there is a plcture, figure 53, suowing three tools. Fill in the
names of these tools in the spaces below,

a.

b.

Cc,

There are other uses for the surface plate. These you will learn
as you continue your work in the machine shop. By watching other
people use this and other tools, vou will gain new skills and

Fnowledge. Another way to increasc vour knowledge is to start a

433
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LEARNING ACTIVITY (cort'd):

small library of your own. Reference materials zre avzila~‘e
at a small cost and some aze even free,
can serve as the beginning cf vour librarv,

6. Have your instructor check veur work. You alsc can ask
him about materials for your librars., If vou have complezad

your learning activity go to the machine shop and stirc ==e

learning practice,

LEARNING PRACTICE:

Tools and Equipment
. 1. Surface Gage <. Coztination squarze hszad

2. Surface Plate and blade

3. Angle Plate

L
.
fad
[

i
o]
2
cr

<

1. From your instructor, obtair a sigze 0f Zlat zetgl &7 x &7,
Color it with layout fluid and clazn it =o =h amzle tlacs.

Sce figure 52, page 82, Macliira Sho~ Omerasioms and Sszu-s,

2. Place the angle plate on the surirce pizte., Make surs s

surface plate and the bottor of the anzle Tlzte ar~ ¢lean,

3. Making sure the bottom of the suvriise zag2 is clezz, olaze is
oni the surface plate,.
- 4. With the seri™ing pointof U . :.-- e zize soTite o Lues
acress the workpiece nround on: LD
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UNIT I: MEASURING DEVICES

TASK PACKAGE #7: MICROMETER

PREREQUISITE: UNIT I, TASK PACKAGE 6

RATIONALE:
At last you heve arriv. i at the point where you will learn
to do precision measuring. This is the area of measurement that
you, as a machinist, will be working in most of the time.
This 1is where you leave thz larger fractions of an inch and start
working with thousandths of an inch. When you make a fraction
out of one-thousandth of an inch it looks like this: 1/1000.
That's dividing an inch into a thousandth, a part so small you
can hardly see it. If this seems small, remember that the inch can
be divided into even much smaller varts, but this type of measuring
will be socved until some later day when you have more experience
in the machine shop.
The teool you will be using to mzke these precision measurements
is called the micrometer caliper and dates back to 1851, when a
man named Joseph R, Brown invented an instrument that could mecasure
one-thousandth of an inch. Later improvements on this instrument
gave birth to the micrometer callper., Now a liitle over a hundred

years later you arc about to learn about this precision measuring
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RATIONALE  (cont'd):

tool. And you can decide how well vou onioy pracisiocn work.

It won't be easy, but you can do it!

OBJECTIVE:

Upon completion of this task packasge vou will be able 2o use 3o
outside micrometer caliper to measure the diameter of 3 rod, the
thickness of sheet metal, and the lemzth of stoek withia one

capacity of the instrument. A stancard of accuracy eof = .01 of

an inch will be required.

LEARNING ACTIVITY:

1. View the slide-sound prograns #M-1-7 znd M-TT-1%,

2. You will need a new mathem:tiss skill fov this tssx pacskage,

% . \-'~.¢-\‘.— - > - = . g -
te try the nretest in theso 7ickrics 20 sce Row SRATD vourT

math skills are.

ot i N M NG AN -~ - L v
3. there 15 ample readling malcr:ial oo rIur orefigrvence hocks on
- . . H
the subject of the mfevrowat r calives or "mikes" a8 thov iTe

43
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LEARNING ACTIVITY ({(cont'd):

vperations a-d Setups, pages 18 through 28 up to the section
entitled Inside Micrometer Caliper. 1Included in this reading
activity on page 21 is a section on Metric Measure. This is
included now just for your information. In a few years it is
very possible that we will all have to learn this system of
feasurement, “ut in the meantime let's gtick to the U. S.
decinal system and use it.

4. If you feel after .:ading the above pages, that some information
is not clear, take a look at these additional reference materials:

. a. Machine Tool Technology, Units 7 and 8, pages 61 to 67.

b. Metalwork Technology and Practice, Units 9 and 10, pages

73 to 83,

¢. Technical Metals, Section 12, pages 315 to 319.

5. Opposite page 22 in Machineg Shop Operations and Setups is a

ceries of pages lettered A through F, Study these pages along

with the tert, and ansuer the follewing questions:

Poge A, (1) ihe spindla sereir has threads per
inch. (Sce page 23)
(2) Is the rrirdie serew labeled on page A?
NOTE:  Seme wicrometers do not bave a ratchet assembly on then,

Page B. (1) The first su» reacivas of the microneter cre

taken from the

ERIC 34
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LEARNING ACTIVITY

(cont'd):

(2)
(3)

Page C. (1)

Page D. (1)

and F.

6. Tigures 1, 2,

PAFulToxt Provided by ERIC

The last reading is taken from the

The spindle moves with each

complete turn,

(a) Twenty-five hundredths of an inch.

(b) Twenty-five tenths of an inch.

(¢) Twenty-five thousandths of an inch.

(d) Twenty-five ten thousandths of an inch.

The mark on the thimble that is aligned with
the mark on the barrel is read as

of an inch,

The reading on the wicrometer is for five
ten-thousandths of an inch, but this is not
a precision noasurement. To make a precision
icasuionent of thils small an increment, a vernier

scale is used. An example of this scale may

ve seen “n firure 19, page 26.

Pages E. (1)zhese tvo pancs will give you some help in

reading the micrometer, Try covering the numbers

o

at the bortew of the gage and read the dravings.
It vou heve trouble with this exercise keep
vorking at {t, 7Tt ir very important that vou learn
to read the wicronetar,

3, and 4 1in thie task package are pictures of




nicremeters, Figures 3 and 4 shew micrometers with a vernier
scale. Do pot try to read the vernier scale; instead read the
regular scales and write down the answers in the blanks below.

figere 1. figure 2. figure 3. figure 4,

.
)
o
“
]
“
0
[+
vt
[ X2
=]
h
ry
*

uctor check vour work and if it is correct

staTt vour Learaing Practice,

C T inatvyr e e v e
PR S T . PO A4
_——a £ e s
L0028 & Kquipment

i, 0-1" Micrometer caliper 2. Paper and pencil

I, Cttain from vour instructor:

S. Three plezes of sheet meotal of different thicknesses,

< oTIT TLIced ¢of stock of different lengths, but less than
27 ineh in lensth.

2. Yezsure ~nd racerd the micremeter readings in the blanks below:
iameter Metal Thickness Rod Length

. a. a.

T 5. b.

S =, C.

SEoFSUY 0wl owvrerience pilck out other objects and mcasure

encil, this siheet of paper, suo. colnn,

ERIC

P v 46




o ‘SNV SNV
7 aand1g

ﬁilli\ . _ g @an31y

| ~ el T

R -
SN, QU R A e —
' (o T ey ep e ~\ . -
. | S L Y 1 " . — .
N T -0z IN oo / . T -
AN s . e . i
f ~ wH [ S H R —————— !
1§ T _ , P e SR
Ml P o e NI .. ’ ’
Lo . m &
iy
¥

SNV NV

7 21n81g . o

.

}
Tl v ) ml.\.

AR
z I 3yt NS -~

m- ‘ . M SR
\ wl s~ i . | S
N : ' TP | Pt
e ™ L
A = _‘

]
H 1

v
T e e e | wiv(d

t-1-7

IC

PAFulToxt Provided by ERIC

O

(L]




M-I~7

LEARNING PRACTICE (cont'd):

or other objects., Show your friends how you can measure to
a thousandth of an inch.
4. Now show your instructor how well }you can use the micrometer
caliper. By the way, can you spell it?
This has been a hard task package, bu* when you have completed 1t
you have earned the right to be proud of your competency. Keep at

it; you're doing a good job!

48
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UNIT 13 MUASURING DRVICES

TASK PACKAGE 7A: IMLIRIC MICROMETER

PREREQUISITES: UNIT I, TASK PACKAGES 6 AND 7

RATIONALE:

Since there is sc much importance placed on precision measur~
inp in the rowchine trodes, it would be to your advantage to become
fapiliar with the metric system, With'practically all of the non-
English-speaking ccuntries using the metric measuring system, it is
important to the American producers to eventually use this system.

. Legally, the metric system is the only system of measurement set
down as acceptable by the Federal Government.

Today, the wciric system is used extensively in aero-space

e ls rantacy © wwwpoamenufacturing, and other areas of manu~
viaring.  Inoa o, Wbt yesrs, the entire industrial might of
America will be conwve-ted to this system.
This 1 ju t v ' oy opportunity for you to learn and grow with

this age of ever~cumying wodern mechanical technology.

O

ERIC
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OBJECTIVE:

Upon completion of this task package you will be able to use an
outside metric micrometer to measure the diameter of a piece of
round bar stock, the thickness of a piece of sheet metal and the
length of stock within the capacity of the instrument. Acceptable

accuracy will be held to within two decimal places.

LEARNING ACTIVITY:

1. Read on pages 34 and 35 in Machine Shop Operations and Setups

the paragraphs entitled The Metric Micrometer and Reading the
Metric Micrometer.

2. To better understand the metric micrometer, it would be to your
advantage to read chapter 3, called Systems of Measurement in

iundarer Lals of Dirensional Metrology,

3. View sourd-slide program M-I-7A.

&, 0u page 44 of jundenmentals of Dimensional Metrology, answer

questions:

1.

3.

S0
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: LEARNING ACTIVITY (cont'd):

9.
11,

15,
4. Answer discussion topic 4.

4,

5. In your own words write the meaning of Abbe's Law.
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LEARNING PRACTICE:

1.

PAFulToxt Provided by ERIC

Tools & Equipment

1, Metric micrometer 2., Paper and pencil

Obtain from your instructor:

A. Three pieces of round stock of different diameters, but

111

less than 1" in diameter.

B, Three pieces of sheet metal of different thicknesses,
C. Three pieces of stock of different lengths, but less than
1" long.

Measure and record the micrometer readings in the blanks below:

Rod Diameter Metal Thickness Rod Length
A, A, A,
B, B. B.
c. C. C.

‘or othies h [ JRE out

other objects and measure them.

You mighe try plec of paper, some coins, or various sizes

Wi oure oy

Demonstrate £ ceus i Ltructor your ability to measure objects with
v metric micr o wor.  fo have 2 better understanding of the methods

of measuring 1d vhat i+ involved, it will be to your advantage to

read chapterv L, 2, 3, ane 4 in Fundamentals of Dirensiounal

MctroloHl.

Y
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UNIT I: MEASURING DEVICES

-

TASK PACKAGE #8: INSIDE AND OUTSIDE CALIPERS

PRERLQUISTTES: UNIT I, TASK PACKAGE 7

RATIONALE:

In the last task package you used the micrometer for the
primary measuring tool. 1In this package you will use two other
tools, insi@e and outside calipers, to take the measurement and
then use the micrometer to read the measurement you have taken,
Remember what you have learned about the micrometer and, if you
are a bit "fuzzy" on it, go back and review the last package.

You will see as you progress through the Learning Activity

that the caliper increases the number of measuring jobs that the

nicroneter can do. You might almost say that calipers are ex-

£

tension. of tie 1 ucter,

Aarcin, as wvita all the tools you learn to use successfully,
the nliser will 39 rerse vour chances of becoming a good crafts-
non, and there may U no aveater title than that of a pood

craftsman, The skitled cratteman is respected by all men! Do you,

rourself, have the » v (tle w0 develop fine craft skills?

P s t;:;
L ]
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vou find thee 1y vour refercnce uaterial?)

2. Cleasure the irsido and outside diameters of the tubing and list
4
the measurement.; beloy: Remenber - ,00L of an {inch for accuracy!
iube 1 lube 2 Tuba 3
luside 1) (a) (a)
Satsido () (b) (b)
3o taine e ealss rofor Teasuring and transferring tuese measureoments

fromocaliser 00 s ryoor from caliper to micrometer, is not an
CASVSLIIT Cn toarn, voy nust develop a sense of touch, ana this
SRR Lite, al ey ool te able to do it wiien you have had more
Rine arvea,

Teo IOV TOUY tnatr ctir Lo vell vou can use the calipers and

< herove iy dnpres od yith your sikill ne will

TG voau bv Iettiny von do the next task package,

a6
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vt U :.\' N
e N ltw L0 SoLaamsslae o progron M=1-Y
“u Asen o Joliciiag wedlgiicats novour reference waterials:
ve i wow o~ etoony ond Sowups, paves 234 and 235,
SolosooT 0 e e e look at tigure 85 on page 235,
Se ey nd Tractice, page 450, scetion 1155,
O 0 S P
RS o0 e o vy paye DY, the secclon entitled
ce ety Lo ¢ oaad s tiee risures 3-35 and 3-35.
Je 0w Yeibew T 0C et tooodianee to yoeur Learning Practice,
i fa Lavoal
SOV LR e Ll

3

Teoscliel 0 aies 3. TPencil or pen

>

o e ¢1 tub:io from vour instructor in different

O oo ke seallest inside dlameter is large

Covals Toroto Jlo ot telesceping page to fit into it,  If

[

N Cloia, toelomav want to use the pivces of tubing

ERIC
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Mei=Y 3
. .
LoARIESG PRAGC IO € ont W)
2. Measure the jvaide dlameters of the tubing and record these
redelng. boelow. You should Le accurate to + ,001 of an ingin,
Jd b. C.

SULE:D Mooasurcuenis cther tnan 1nside ciameters can be nade with toe
telescopine  ggpe. Vind some cbjects arcund the machine shop
and rewsure then,

) 1his has been a wport task package, but it does not mean that
.- Teavning Lo usc toe telesceping gage s not important., This teol

ircreases your ability to weasure more accurately. You have
rearned another swiil aud one ti.at L ou can make pay vil, with
sone practice.

See your lustrustor ond onow him what you have learned; if you're

Dot haphy, vieic vy the next task package.




PAFulToxt Provided by ERIC

iT 1t MYASURING DIVICES

ASK TACKACGE § 10: DEPTH MICROMETER

RO CUVISITES: UNIT I, TASK PACKAGE # 9

@wow Dow to use precision measuring tools to measure

visile diazetors, lengths, and thicknesscs. In this

vew v2ll learn to measure the depths of holes and

-y
t
L
ha

o)
(8]
0
K
t3

()
(1]
-

gracves,  Coudinina these measuring skills still does not give

¥ou the conplete range of measuring skills that you will need to
reviers efficientiv in ¢he machine shep, but don't get impatient;
with the completieon of this and a few more task packages you will

goon be ready to tun a nunber of the machines in the shop.

¢ workpicce te 1/1000th of an inch. This skill will allow you
‘e accurate vork and make you a more precise
veeticire and, when vou become a skilled

PSS IN [N e

cuaitsman, vou will be ¢ e envy of your peers,




i=1--.U

IBJ «riVE:

Upen completion of this task :ackapge you will be able to use a
G pih micrometer to messure open and blind holes, grooves, and

g.0ud. A stundard of accuracy of + .001 of an inch will be

2. Reading assignments {or th. depth wlcrometer will be found in

the {followin;: :efereuce wuitces:

a. Vohinm ey Ones s T and ¢ fups, pages 31 and 32.
b. letalvori iecliocao ] Practice, pages 75 and 79.

This is review reading, but it will probably be more

meaninegful newn

3. PHotice that the gcale on the baricl of the depth micronster is

opposite the seale on the micrometer caliper. If vou think

phovt 1, wew ¢nn el v Livig is true. Don't let it trouble you,

the dopth micremetor o3l iq reed just like other wicrometers.

I1f you can reau eonc mic:. wter, vou can read thew all,

o
pad




: M-1-10 3

LEARNING ACTIVLITY ‘~ont'd):

4. One more itc.a of information: don't forget to add the length of
the measuring rod when vou use the depth micrometer.
5. Since there is5 very little new material in this task package

there will bLe uo written Learning Activity., Instead, go on to

the lL.earnia~ Practice.

LEARNING PRACTICE:

ocls & Lot
1. Depth Microreter
2. Pencil
3, Surface Plate
1, From vour inziructor, obtain a block of metal with five blind
holes and ar copen hoele drilled into it.
2, Mecasure the depth of the blind holes and mark the measuremer‘'s
down in the blanks below:

S b. C, d. c.

3. Clean the botiocn of the block and place it on the surface plate,
seasuse the ¢istance from the top of the block to the surface
plate. You have just ueasured the thickness of this block.

liow thick is the block”

PAFulToxt Provided by ERIC




M-1-10

LEARNI

NG PPACTICE (cont'd):

4.

Now obtain a block with three grooves in it from your instructor.
Measure the depth of these grooves at each end of the block.

Do thesc grooves vary in depth? What 1is the depth of
each groove?

a. b. C.

Check your ancwers with your instructor. If they are right,
carefully clcan and put away your tools. You have completed
this task package successfullv. Congratulations! You are doing

a good job,




. M-I-11

UNIT I: MEASURING DEVICES

TASK PACKAGYE #11: VLRNIER GAGES

PRERUQUISITLS: UNIT I, TASK PACKAGE 10

RATIONALE
Another in the long list of useful measuring tools is the
vernier gage or nages. There are several different gages, but
the nice thiug about thea is that once you have learncd
to uge one type of gage the others are about the same - as far
as reading them, that is.
It is the rewiing of the vernler scale that is the difficult

skill to lcarn, but don't become uneasy about it; you have already

leave = rany i ceole tashs. Once you learn and understand the
Viuwe o geall yow will never forget it,

2oL 9t 1o got started on learning the vernier scale.
Tt e [N

at 1t. Renciber the end 413 only a few pages away!

64
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M-I-11

OBJLCTIVE:

Upon completion of this task package you will be able to use
vernier gagzes to measurc heights, lenzths, widths, and inside and
outside diametcrs of stock. A standard of accuracy of + .001 of

an inch will be ioquired.

RIC

LEARNING ACTIVI™V,

1. View slide-sound program M-I-11,

2. Learning to rcad the vernier scale will be the hardest part of

this task necknge, Using the various gages will just be repeating

what you zl.endy knou, This being so, we will concentrate on the

varnier gsca®e v hau to read 1it.

3. Suart your 5 "C. ith the reference book Machine Tool Technology,

Init 1Y, pes i/ to 8i. Do not, at this point, read about the

Undverret & L Trots sctor.

4. Meoxt orood T~ Jetalil Caliper, page 35, in Machine Shop

Crara o, oo Also vead the remainder of page 35 and
DAGLS Ao o stve, the plicture and 1llustrations very

carefuliy in ticse readur assignments, Notice on page 38




M=I-11

LEAPNING ACIIVITY (5~nL'd[;

there are four exanples of reading the vernier scale,

Study these carefully,

o
¥

LEARNING PRACELICH:

Toeols and E:puent
1. Vernier hedght age 3. Pencil or pen

2. Vervior o aliper 4. Surface plate

1o OUbtaw the ol wwing tron your inslructor:
dae dhaeece hrochs of steel - different heights
b, Three pioovs of flat steck = different lengths
and vidtao .
.

¢, Three pilecez of tubing - different lengths and

¢oLneter

.o cL . .onod and record the measurclents:
‘e :»‘ix‘\‘i\.. V] At
it L
()
{2

PAFulToxt Provided by ERIC




M-I~11 L

LEARNING F'dACLiCE  (cont'd):

Lwugth (1) (2) (3)

Width (1) (2) (3)

Diaveter (1) (2) (3)
‘L)LL.'.:\,-L;:r ) (2) (3)
L —oth (L (2) (3

tihien you have advanced in your package this far you should have a
good idea of hou to use the vernier scale., You might want to go
back and <heck your measurements again just to be sure you under-
staud all the noterial you have covered. When you are sure of

C Ll 1o w~suv instructor check your work.
) » . .7 Lerd task package. You deserve congratulations

od job., DBut don't stop now! Dig in and get another

PAFulToxt Provided by ERIC




UNLT 1: MEASURING DEVICES

TASK PACKACE 118: MUTRIC VERNIZR CALIPERS

PRERUOUISITES:  UNIT T, TASK PACKAGE 10

RATTONMALE::

use a vernler caliver calibrated in English measurezent, wou

will find the transition t¢ read:ing a matric

similar. The use of the netric system is exzremely Imzorzan:s oo
- us today, and in the near futuve practically every Inz.szzv in

Anerica will be us:ing this svsten,

P - N i 1 - . 4 S oo ~ ade awn "t s Al
Systei. ¥ the oniv legal (that is passed by cengress-oonzl law

Gt vt fan e Gt e matiare 1 F Rma mermy Raioed me ey el -5
SICAS R I AN 1 Nt PR , Somencw LU Das SeT DT STIoT Uil - .8

Sau Tesuii ot Lhin vL0Ss erver 13 Joling 20 Cost ouvr Jouriur

Ny i te,zn S e S . - tas O
ApAli, fere Lodh ol JOrluniily Ior vou To L2amn - oo DT

o
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TEARNILG W Tiviey

5
Je

coong T .

Answer discussion tople guestions 1 and 2.

entals of Dimentional Metrelopy, the

<vaier Caliper and Abbe's Law. Explain Abbe's

words,

70
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Aruitoxt provided by Eic:

VUNIT I MIASURING DEVICES

NS FACKACY ¢ 12: DIAL INDICATOR AND GAGE BLOCKS

PREUAUXSITES: UNIT I, TASK PACKAGE 11

o _one baocks that you will be using in this task paék&ge
LS oLLeodit 0 el indicator are unpretentious looking picces of
't lev their leoks fool you; these blocks represcat one
c. Lho vos broenhrovgus in the history of measurewcat.

e fivst 50 blocks were invented by Carl Edvard Johansson

o IS06 gv Dpkil-rwma, Seoden. With his blocks Johansson wag able

’

2 rorcure to within millionths of an inch. llow large or small,
cenroinn ¢ the vay vou think of it, is a mlllionth of an inch? If

<% U'2 hairs in your head and slice it lengthuise

—
© vewoo ooanth 2lice would be about a millionth of aa inch,
. Les oo il, don't 16?7 You will hear the term
- « ¢£7e rachine shop when machinists refer to gage

SToce oL vew Leotoviere the term comes {roml
veooan T e you will be ewploying the dial indicator
S L .. by to use and it Incicaces your

oW e ve Tt You chould find thie tagerial in
- ve Junoevd oarhang o litole difficult

- N P R PO R H
. RO SAVGS A S LN




M-I-12 2

OBJECTIVE:

Upon completion of this task package you will be able to use

preeislion gage blocks and a surface plate to check the accuracy

of a dial iudicater. The acceptable standard of performance

I3
H

will be ca ccewacy of 4 ,0005 of an inch,

L, Vicw seoad=siice program M-I-12 and M-I-11A,

woombe racsn wente for this task package will be conzvhat

celewod wnU Viry iwmportant tools are involvel, Start
pcadiag on prge 70 3n *feehivy Tool Tochuolor v aund read to page 74,
Hotlce ivothe pictvses how the dial indicator is uwsed. You will
Prdn™ e~ of theae operations in later task vackages.

3, tilh rmao we cronce book read Unit 13, pages 85 to 91, This is

w0 oo blocks and to meesuring with extreme pre-

s wwelsroon pare 90 in the upper left-hend colura the pre-

¢ U.L oot iz tor uslng pare blocks. You must bo voiv careful
ACIUL S TR T oS

L, 1 b Lo fene ad [rtupg, pages 41 to 45, is vour next
cdoc s essio ot Figure 60, page 42, shows you the ronos of

Ve e s 0l tig diel {udicator,

73

PAFulToxt Provided by ERIC




IO M A
S, ZIeoekheiool Met-fg, Unit 71, pages 325 to 333, covers both gage
bioclye and dicl indicators.
. Now q0 into veur Leninding Practice,
N B e
oot nnnd Toslvuzent
.0 Juedoos clate 4., Peancll 2und paper
2, N2l vicater set 5. Verniler heipht gage
2. Jano blodks
1.0 f2g v, ihe 400 dndicator for use on the surface plate by
steoocing oot the aernier height gage. If you have difficulty
Sohonovy Ivcvvvster fer ohelp,
.. Lo . ocane te the height of the shortest gage block

Czek the dial indicator by wnoving it over
.. ace for deflection of the dial needle.
eosn of defleetion.

surfaces vith a clean cloth?

- Clue a now cane bloeel.

Leltu Uhe rosults of veur tests.,




H-I-12

. LEARNYIG yRvTICE ({:‘w:‘:t'd) :

2=
3

5. Pleen mad luodicate the tools and return them to their proper
elocey,
You have nov used gome very highly precisioned pieces of
Cquyindne.  1he dial indicator will be employed many times in the
future, and on cccasion you will be using gage blocks. Be proud of

wvnat you have accomplished so far, You're doing a good job!

N
33

ERIC
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UIAL INDICATOR

TASK PACKAGE 12

have lcamed to test the dial indicator in your last

Now vou will learn to test a piece of stock with the

The dial indicator canr be, and is, used on all the machines

As you progress through this course vou will

Le coned Lo use the dial indicator to check and align workpicces

iow well and how easily you can do this

a nreat deal on how weil you learn the basic lessons

d ou will enjoy it later!

a1l e plate to test the conccntricity

Sosbaad o

oi accuracy of -

+

LU inch

cL an

-
USTT Ts  MPFASURING UEVICES
TASK TACKAGL #13:
PREGECUTSITES:  UNIT I,
You
nachase,
] 1 . .
dial indicator,
In a machine shop,
it o ofi uhe machiines,
denends
[ [ P .3
o, PSS
N0t Ton :
—oo, vee bl s,
I P S N S U I S T
FEN .
1
O

RIC

76
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too Viewr slide-sond program M-1-13,
. the vee blocks, also called V-blocks, are holding devices fer
ceadsoock, To find out something about them and hov they are

oo, turn to page 59 in Metalwork Technolepy and Practice and

vead section 92, Figure .9 on the same page shows how the clamps

are used with *hem, Nov turn to page 219, figure 427, and sce
“he v=blocks used in another wayy page 573, [igure 1237 also
Shunrs e v=biod g (n uge,

oo Veu sl obe using the dial indicator again in this task

SClane, o tuin to page 446 4in Metalvork Technology and

frortite and see some of the various uses of tiids measuring

device,  “ead section 1152 on this and the next page and
oodee the sictares and illustrations.  You are probably
v etz dnine g0 much Jumping around and
“oToc tmrs is that tae work vou de in
¢ oUsuaiiroa basic function of the teoln sud
© Y other ways to use these Lools and

b4

e T before vou do use thci, vou <honld be

7




) LEARNING ACTTV i ry (eont'd) s
5. ‘achine Shop Uperations and Setups, page 43, figure 41
>hows o picture of the operation you will be doing in this
Lk package,  Study it and notice that you can use this
operation to ¢heck tapers, This practice will be useful for
a later task rackage.,
JOTRr V-blocks sbould be purchased in pairs and the palrs should
be Aort te edher, Don't mix V-blocks.
n. Go into yeur Lonning Practice,
- o _-_—;;-; o [
) Teols and Bptvoment
1. bial indicator set 3. Surface plate
2. V-blocks and machinist's 4. Pencil and paper
Ciamps.,
vooud oinstructor a piece of smooth roundstock about
“oin teath.
—ovowenip ag shown in figure 41, page 43, Machine Shop
sl png Deton,
Jo he.u dhe cencentril ity of the roundstock at each end and at
coch /2 jach of the length. Record your readings con a piece of
£ N
Lo teremer et to test other pieces of stock, 1 o, 2sk your

outiuctor el aute pleces to test.
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b. 0 Snow your work to your instructor and, if you have any questions,
now Lo cood tine to ask him about them.,

h,  en vou bave made the test, clean all the tools and replace
them.  handle these tools very carefully as nicks or burrs
cad Lt vhely wsefulness,

cot aave corplated the unit on measuring devices. While
cora oo e it it also §s a very basic, but iwportant,
rroof vour introduction to the machine shop crafts, Poemember
- CHovorr future vorio that vou are becoming a craftsman, and
' oo oo eraftaman vorr nust {irst be accurate!
s e
7
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M-Il

UNIT PACKAGE II: BENCH WORK

PREREQUISITES: M-I

RATIONALE:

The new machinist will usually start his career in the
machine shop at a work bench. It is here that he is introduced
to many of the hana . ols that he will use throughout his working
life. 1t is also here that he will incorporate the habits of
accuracy and craftsmanship as his personal traits,

In this unit you will be exposed to a wide range of skills,

e |

each of which forms an important base for future machine shop work,
; You will learn about the art of filing metal, cutting metal, layout,
threading, polishing and the inspection of parts. You will also

do all of thesc things in the machine shop., With this learning and
doing, you wil' Lu able to accomplish the general and specific

objectlves, in a step by step manner and at your own pace,

OBJLCTIVES:

General:
. Upon completion of this unit you will be able to do basic bench
vork i ¢ nmachine shop, Tais ..k will include the use of hand

tools to porfornm such operations as filing, cutting, layout,

threasing, polishing, and inspecting,
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.
Jeo lsoooolT e, muicromelers, verniers, and jo-blocks to ingpect
Y Derioe no swaaeard of accuracy will be determined from the
Tt oreciticalions of the draving.
R SolIVive:
LhO v packases in thic unit have been designed to be
Lor0d in ocoounce. Start with the task package on filing and
Saildotour waitais througn the packapge on inspoction: llotice how
“he n.lllz frowoore vackage will help you with the skills in the
WNU o,
. I7 vou Ui ocorething that you do not understand in the
PETOTTS Ty Gagd rour nnlructer, or Lhe Resource Center Director.
.
SOt oare oo vhon vow ray owany wo consult olher members of your
SoloCle L0 s, ot orou meed help.
PUR 2P0 o fea it be asked to view a soundeslide
TESOSLT LT rrie e questlionn, and perform some practical
CnOTIICd0. S onwrosr ond namen of the lauk packares included in
el oary oL Jolloun:
JERTCN o Lt FILING
SO TACLL LT D HAND MEDAL CURRING
. WChaoo Ly LAYCTT
. Ty R Te v NI AL INCADIG
. K S RNTUN AL NRsADTIG
Teate 1 IAND POLIMING
DU LA Cr DPARYS 1lGvecrion ’
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UNIT II: BENCH WORK

TASN PACKAGE #1: FILING

PREREQUISITES: UNIT I, TASK PACKAGES 1 and 4

RATIONALE:

The art of filing is one of the older skills ig the
machinist’s trade, It's hard to tell how far back in history
this art goes, but file~like tools have been found among
Indian relics,

The filcs we use today look very much like the ones
that were used huudreds of years agn, but there is a gLoat
deal of diiserence in today's filcs. The steel in the files
that are used today is ¢f muen better yuality zod the cuts
(vcu vill Jeorn about this void fu this task pggkagc)’of files are
made with tore precisloa. 4his niwes the job of filing
somewhat easier for today's machinlsts.

In the machire shop today {iling is still en art and it's
ond thee is usad very often. IL is en art or okill that you
will nced to develop to be a successful nachinist, Try It; after

¢ while you will probably 1ike it!

o 86
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r

OBJECTIVE:

Upon completion of this task package you will be able to select

ard use the correct cut of file, as described in e~ _jical Metals, i

page 74, and file to a scribed line on steel and aluminum,
Correct choice of file will be evaluated by the instructor's check
list, and acceptable filing performance will be dv-ermired by an

accuracy of + 1/32nd of an inch.

LEARNING ACTIVITY:

l. View slide-sound programs M-II-1 and li=1I-14,

2, Read Unit 10, pages 72 to 80, in Technical ‘2tals,

3. lany peeple find :i.ir ¢ a hard chore, The major reascn for
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job ti.y are doiug, and also they deu't knsl how to file,
It will be to your advantage as a machinis. ~ learn how wo
select a file and hov to use it.

o kiuw the above reading @ sicnrent arswer the following
Juestions:

v . v
&, wae Lhie 13

ive woes w0 pdalnoof Lhe Jalod
(1) ¢y () Y (33
©a weew the four cuts of files by cuttiny ednes:
(L) (2) (3 (&3
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LIARNING ACTIVITY (cont'd):

¢. =name the feour cuts of files by coarseness:

(1) (2 (3 (4)

rn
‘-
[
th
@
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o
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I
~
~
0
2
o
.
b
@
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o
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o
o
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a
[14]

sexng discusaed,  You need both terms when ordering certain

files, Notice Figure 10-7, page 75; it shows a double cut
s F H )

Sastard, machinist's file. Also remember there is a

“ifference boetween double cut and second cut, This can be

. T.ow L0 answers to the above questions to your instructor

and thod stait vour fcarning Practice,

Al Chd Lawldpliant
1o svles for filing steel 4, Leyout fluid
aitd aluniioam “. Cownbination square
Zeo Toal vise
Je Souidber
Mo v oo otouT instiuooe L picce of steel and a piecce of .
s es BWESGoOTVL Coler Lhese picees with layout fluid,

SeooSenite @ Ll abeut 1/16th of ar ineh from one edye on cach plcgee,

(&)
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M-I1I-1

LEARNING PRACTICE (cont'd):

4,

3.

6.

Select the file or files you are going to use on each

piece of metal. Show your selection to your instructox

before you stavt to file,

File both pieces down to the scribed line., Do not file
below the line and do not file into the line,

Your accuracy should be + 1/32nd of an inch, Can you file
to + 1/64 of an inch? 1If so, do it and show your
instructor how skillfully you can handle a file. By the
vay, does your file have a handle on it?

You have completed another task package and have done a
fine piece of work, Try as hard on the next one.

Hey!! Did you clean up your tools and working area?

Even Snoopy coulin't o any batler!




M-II-2

UNIT II: BENCH WORK

TASK PACKAGE #2: HAND METAL CUTTING

PREREQUISITES: UNIT I, TASK PACKAGES 1 AND 4

RATIONALE:
Cutting metals can sometimes be ar. awesome job, especially
for those who don't know how to do it. 1In this tasek package you
will learn two ways of cutting metal that are used in the machine

shop when for some reason a machine is not¢ available to do the

cutting job. These methods can also be employed for cutting metal

when you are working around the house or on a car,

When you have learned these metal cutting skills you will
have added to your craftsmanship two more important items.
Rememcer, though, you still have many more skills to acquire,
but with some hard work and, most importantly, some hard thinking
you will add these skil.s as easily as you have the other ones
you have learned.

OBJECTIVE:

Upon completion of this task package you will be able to use
cold chisels and metal cutting nandsaws to cut fl.t metal stock.
Performance requirements involve an accuracy of +1/16th of

an inch,

(){‘3
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M-II-2

LEARNING ACTIVITY:

1.

View slide-sound program M-II-2 and audiovisual programs
M-TT-7 and M~TT-9,

In Metalwork Technology and Practice, read Unit 13,

pages 101 to 106. Notice on page 104, figure 193, the
method of cutting sheet metal with a chisel, Also
shown in this unit are other ways in which a chisel may
be used to cut metal.

In this same Unit there are two very important safety
precautions; can you list the sections these are in?

a, b,

Also in Metalwork Technology and Practice, Unit 11, pages 84

to 90, there are many good hints for using the hand hacksaw.
Study the pictures and iltustrations very carefully and answer
these questlon:

a. If a hacksaw blade has 18 teeth per inch, how many points

will 1t have?

b. Why should the saw kerf be wider than the thickness

of the saw?

€. The tceth in a hacksaw blade «hould point

. the Toudle,

Your other wcievc.ce material alse has infoeimacion on these
cpics. I s usually a good idea to 0 to nore than one

source when you need information. /

9i




M-II-2

LEARNING ACTIVITY (cont'd):

6.

When you have completed your Learning Activity show your

work to your instructor and then do your Learning Practice.

LEARNING PRACTTCE:

Tools & Equipment

1. Flat chisel 5. Hacksaw

2. Ball peen hampner 6. Combinestion square
3. Goggles 7. Scriber

4, Vise 8. Layout fluid

Obtain from your instructor:

a. 1 plece of sheet metal

b. 1 plece of bar stock

Scribe a line 1" from and parallel to the top edge on the
sheet metal.

Place it in (™. v!- “igure 103, Meeoteork Technology

and Practic..) oad cut it just above the line.
Scribe a line across the width of the bar stock 1" from
and parallel to the cdge.

1

Continue this line around tihe bar g.ock.

Yiove in 1" fron the line vou ! - made and make another
Tiac . . o0 oar cock, o cifal Letween the lines
ikl b e pu L and chie natevial outolae the lines will
be your sie.

92
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LEARNING PRACTICE (cont'd):

7.

10.

Using the liues as guldes, cut on the waste side of your
first line. Do not cut into the line. Now cut on the

waste side of the second line. Again do not cut into

the line.

You should have a part at least 1" x 1", Do you?

Take your pieces to your instructor and show him your

work.

Clean up your work area and put away vour tools.

Another task package well done and some more skills acquired.

Gee, it's good to see you making such progress, Charlie Brown.

93




M~-II-3

UNIT II: BENCH WORK

TASK PACKAGE #3: LAYOUT

PREREQUISITES: UNIT I, TASK PACKAGES 1, 3, 4, and 5

RATIONALE:

You will be called on to do many jobs in the machine shop.
How many of these jobs you can do successfully will in a
great measure determine your status in relation to the people
you will be working with, While there is nothing wrong in not
being able to do a job (if you are unable to do something say so;
never try to bluff the boss), there are many tasks that are
considered to be a basic part of the machine trade. One of these
tasks is reading blueprints and anothe. is making layouts, In
this task package you will have a chance tc develop your skills
in both of these areas, Do th: work carefully, ask your instructor
questions if you don't understand something, and in a short time you

will increase your chances of becoming a true craftsman,

OBJECTIVE:

Upon completion of this task package you will be able to use
lay-out tools to lay out points for drilling and lines for milling

and turning. A standard of accuracy of 1/32nd inch will be required,

91




M-II-3 2

LEARNING ACTIVITY;

1. View slide-souund program M-Il-3,
2, 1t will be necessary for you to do some work in blueprint

readiug for this task package., Study Units 3 and 4 in

Blueprinc Reading fow Machinists.

3. Read aud study Sectiou 7 in Technical Metals,

4, totalwork Techmology and Practice has three units for you
to read and study. These are Units 6, 7 and 8. You are
acquainted with all of the tools in Unit 6 except the
prick and center punches and the trammel,

e ine trammel is used in much the same manner as the Aividers,

v and for many of the same uses, However, with the trammel

you can do wmuch larger work,

6. On page 52 in I.rtalver 1 «baolopy @i7i Practice, Figure 41,

an illustratica "o sb the pricli and center punches.
Notice the diffefence between the poiuts of these Lwo
punches. The prick punch has a long, tapered point that
will make a smaller, in diameter, depression when forced
into a piece of metal, Tihis punch i3 alvays used first
thea doing lavoulr work and is cnyliyed in the manner shown

~ ..

i, page o6, Yipure 56,

. . - .
in Machiv: Shoy O perticg

Oovou v Lo Cdon peach, wlaclery its poriat on the

wersert g Lines  and moving it Lo an uprigat position

4
-~
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M~I1-3

LEARNING ACTIVITY (cont'd):

before strikiug it, your punch mark will te =much more
accurate, Before driiling any holes, and after chsgking
your work carefully, vou then use the center punch Ic enls

the punch aark for drilling,

7. In Machine Shop Operations and Setups, rages $< and 33, =

the section, Location of Holes to be Drilled,
NOTE: DBefore using ony hammer, make sure the head is on

handle firmly., Do not take chances with iools!

been a lot of reading and thinxking so it's time 1o Tuz v

. v . T ” Y jad .. -
hands to work, Go to the Learning Proczice,
"
LEARNING PRACYICH:
Tools aud Leu'-went
1. Necoessar ot . A A TR o
T ' - ~ -~ -
2, Lavoul .. ... <. vl Stc oTunel
L. Obrain siow your ifpstruczor O olece o Zlatgzovi 2t Lezrs
1"t 1]
4" by 6
2 , FAN Mot e A
s Lay out a 0y © rTectangic,
. 3 Tocnto Fotloan €aw drd?Tome o . ¢ imAn FRaca .
. L.ocale olgs fo TiLott . Tl -3 SO Lo JatLonsE
1 3,1 - - —
the £H2 o - : SoaT
A N RS N . ~ -¥ P
(¢34 GO o e Nme O L. L. W < - ~C s - =TS
Tuoooo T oola Ling, tohe oan oinTersostion o7 ovoar Lives
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M~1I~3,

LEARNING PRACTICE (cont'd):

4.

5

6,

7.

b.

Ce

d.

At the diagonal corner 19/32nds of an inch from each
line, make an intersection of your lines.,

At another cormer 3/4ths of an inch from each line,

make an intersection,

At the last corner 13/16 of an inch from each line, make

an intersection,

Scribe two parallel lines the length of the plece and

1/2 of an inch on each side of a center line. (Make the

center line first, then the lines parallel to the center

lineo)

.

lake the same layout across the width of the piece.

Now show your work to the instructor and, if it is

correct, clecan up, put avsay your tcols, take a short

break and tackle the task package,

A task package is better than a security blanket, Charlie Brown!
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UNIT I1: BENCH WORK

TASK PACKAGE f4: EXTERNAL THREADING

PREREQUISITES: UNIT I, TASK PACKAGES 1 and 2; UNIT II, TASK PACKAGE 1

RATIONALE:

if you take a look around you and carefully observe the
objects in the room you are in, you will see that many of them
are put together with threaded fasteners. Have you ever
wondered how the threads were made? This task package will
give you the answer to that question and many other items of
information about threads.

In this task package the subject is external threads.
These are the threads that are cut on a rod or a piece of
roundstock. If you own a bicycle, car, wagon or just about
any object, you own some external threads. (These are not
the kind of threads you wear, Charlie Brown!)

The machinist is called on many times to thread stock. You,
as a machinist, will also be asked to cut threads, now and in the

futute. So dig into this task package and start cutting!
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OBJECTIVE:

Upon completion of this task package you will be able to use dies
and diestocks to thread lengths of stock with right and left hand
threads. A standard of accuracy of + 1/32nd of an inch will be

Yequired for length of thread.

LEARNING ACTIVITY:

1. vView slide - sound program M-1I-4,

2. Units 31 and 32, pages 230 to 244, in Metalwork Technology and

Practice have a very good coverage on the‘subject of threads and
threading. Read these two units carefully and also observe
closely figures 472, 476, 477, 478, 497, 498, 499, 500, and 501.
On page 236 see table 19; you will need this or a similar table
when doing thread we: ..

3. List below the captions (the words after the figure number)

of the nine figures listed above, Do not include the table.

99
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LEARNING ACTIVITY (cont'd):

4-

5.

Read Units 21 and 22 in Machine Tool Technoliogy.

You now have some knowledge of external threads and
threading. Show your work to your instructor and do

your Learning Practice.

LEARNING PRACTICE:

2.

3.

5.

Tools and Equipment

1. Dies and diestcck 4. Combination square
2., Files S. Threading oil
3. Thread gage 6. Scriber

Obtain from your instructor 3 pieces of roundstock of
differernt diameters.

On two pieces ot stock cut a UNC and UNF thread on each end.
Make these threads an inch in length.

On the third plece of stock cut left hand threads. Make
these threads one inch in length.

Inspect the threads you have made. Put nuts 6; those that
you can.

Show your work to your instructor. If he approves of your

work put away your tools and clean up your area.

You may want to show your friends what a good job you

160




M-1I-4

LEARNING PRACTICE (cont'd):

have done. If you have any drunken threads you may want to

hide these. You know, of course, what a drunken thread is.

~ 101
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UNIT II: BENCH WORK

TASK PACKAGE #/5: INTERNAL THREADING

PREREQUISITES: UNIT I, TASK FACKAGES 1, 4, 7, 8, 9 and 10

RATIONALE:

You know how to put threads on a rod. Now you will
learn to put threads in a hole so you can insert cde rod,
These threads in a hole are called internal threads, and
of course, this is because they are inside the hole,

There are as many uses for internal threads as there
are for external threads. Look around you and see if you
car find some of these uses. —Remember how you put a'light
bulb in a socket? The socket has internal threads. Putting
a nut on bolt involves both the external thread on the bolt
and the internal thread on the nut., When you own a car you
also own hundreds of internal threads. As you can see, threads
are important to all of us, but they are more important to
you, because you will be cutting them as one of your skills as
a machinist,

Sharpen your skills by cutting threads!
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OBJECTIVE:

Upon completion of this task package you will be able tc use taps

and tap handles to thread open and blind holes, The standard of

acceptance for this operation is successfully ingerting a bolt

of the same thread size in the tapped hole,

LEARNING ACTIVITY:

1.

2,

View slide~sound program #M-II-5,

‘letalwork Techaology and Practice, Unit 33, pages 244 to

250, has some very good basic information on using taps. A
section of this unit that is very important to you is section
652, Tap brills, Understand this section before you go on to

the next Learning Activity. Ask your instructor to explain it

if vou do not understand the concept of the tap drill size.

Hachine Tool Techiolony, Units 23 to 27, pages 125 to 133,

go into greater aepth about tapping, If you are thinking

that there is a lot more to threading than most people realize,
you are thinking correctly, Lesides the skills needed to do
the threading, there i¢ a large body of science involved with
the theory of;threadS. Unit 26, “election and Calculation of
Tap 0rill Size, is at this tine “aice to knou" information,
Later on in your machinist's career, it will become "need to

know" information,
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LEARNING ACTIVITY (cont'd):

For the present, use charts such as the one in Metalwork

Technology and Practice, page 246, for seiecting the proper

tap drill size,
NOTE: Use the tap drill size drill bit, to check the hole size,

4., Machine Tool Operation: and Setups, pages 59 to 65, has

more information on tapping. On page=s 62 and 63 it tells
how to select the tap drill size and also how to tap a hole.

5. Vhen you have finished the reading assignments and you feel you
have an understanding of this subject, go on to the Learning
Practice,

LEARNING PRACIICE:

Tools and Equipment

1. Traps of the following sizes 3. Tayout tools
a. 1/4-28 UNF 4, Layonr fluid
b. 1/4-20 LicC 5. Threwcving il
c., 1/2-20 unr 6. Dall peen hammer
de 1/2-13 uUNC 7. Prick and center
2. Tap handles punches

1. Obtain from your instructor & plece of flatstock at least 1/4"

thick.
2. Lay out a series of four holv, at icast 3/4" apart and number

them.

3. Have your instruclor drill the four holes, tvo of them blind,

with the drill bits you have selected. He will at this time
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LEARNING PRACTICE (cont'd):

check your selection of the tap drill size,
4. After the holes have been drilled, tap them with the proper
size tap.
5. Find the proper size bolts and insert them in the holes, Do
they fit? Are they straight? Can you insert them all the way?
6. Show your work to the instructor with the bolte in it,
Another task package is completed, New skills have been
learned that will stand you in good stead in the years to come.
Keep developing these skills us they are helping you to become a

. craftsman,

It's not the Great tumpkin, Charlie Brown! It's on to another

task rackage.
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UNIT II: BENCH WORK

TASK PACKAGE #6: HAND POLISHING

PREREQUISITES: NONE

RATIONALE:

In other task packages, you have concentrated .on making
your workpiece as accurately as possible. This accuracy is
the sign of a good craftsman, but it is not the only way that
craftsmanship is judged. Another way of expressing yourself
as a8 craftsman is to insure neatness in your work. Many tizes

. when doing machine operations, the machining takes care of
the appear;nce of the final product, but there are times when
you, as a skilled craftsman, must put the final touches to
the workpiece. Hand polishing is a method of giving the part
the necessary appearance of good craftsmanship,

Besides appearance, hand polishing is sometimes used to
make workpleces fit together when very exact tolerances are
requirad, To do this kind of work requires a great deal of
skill, and in this task package you will start to develop

this skill.

Brighten your world by hand polishing!
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OBJECTIVE:

Upon completion of this task package you will be able to use
abrasive cloth, lapping compound , and steel wool to polish parte
by hand. Your performance will be evaluated in accordance with

the instructor's checklist.

LEARNING ACTIVITY:

1. View sound-slide progra: M-I1I-6.

2, Unit 66, page 294, in Technical Metals is your first reading

: assignment. In the list below fill in the grit number for the

following:

a. (1) Coarse: ] (4) Fine:
(2) Medium coarse: (5) Very fine:
(3) Medium fine: (6) High polish:

b. Wwhat is the coarsest grade of steel wool?

(1)

c. XName two of the synthetic abrasives that have replaced emery.
1)
(2

)

3. Metalwerk Techuology and Practice, Unit 17, pages 122 to 130,

. ontains more information on hand polishing. Notice on page 128
under the topic Coordination, there is a 1ist of words you should

know. Besides his knowledgz of the machinist®s skills, a good
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LEARNING ACTIVITY (cont'd):

machinist can communicate using the language of his trade.

low is your machinist's vocabulary?

LEARNING PRACTICE:

Tools and Equipment
1. Abrasive cloth (several grades) 3. Lapping compound
2, Steel wool 4, Light oil
1. Obtain from your instructor a piece of metal or a part that
needs polishing.
2. Using the proper procedures, and instructions from your
instructor, polish the workpiece.
3. Have your instructor evaluate the finished job.
4. Clean up your work area and put away your materials.
Now that you know how to hand polish you will find many uses

for this skill.

Remember: A good craftsman makes his work look good!
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UNIT II: BENCH WORK

TASK PACKAGE #7: PARTS INSPECTION

PREREQUISITES: UNIT I, TASK PACKAGES 1~13

RATIONALE:

Hey, Charlie Brown, I need you over at the inspection
table! If the boss tells you this, you want to SE ready to
take on this new job. It may mean a promotion and better pay,
or at the very least that the boss has been watching your
work and thinks you have the skills for this kind of a job.

This task package will introduce you to the idea of
inspection and to the broader world of quality contrel. You
or someone in your family has had the experience of buying
something new, taking it home, and finding out it wouldn't
work properly. Right? The inspector and the quality control
department of that manufacturer failed to do their job.
This failure causes unnecessary trouble for other people. If
you were doing the inspecting job this failure would not happen.
Inspecting is a serious business and one that you as a
gocd craftsman will do to the best of your ability.

Another task package of skills awaits you; go get them,

Charlie Brown!
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Ex]

picrometers, verniers, and jo-blocks to inspect parts.

Upon completion of this task package you will be able to use scales,

The standard

£ sscuracy will be determined from the part specifications of the

LEARNING ACTIVITY:

[ )

.

142

v

(3 0

View slide-sound program M-II-7.

7o Se able to inspect parts, you must have an increased knowledge
cf Slueprint reading. To gain this knowledge study Units 5 to

1i, pages 29 to 55, in Blueprint Reading for Machinists. This

s a long assignment, .ut you have already done harder assign-
ments, and you shoulu nave little trouble with this one.

1 Machine Tool Technology read page 637, the topic Inspectors.

Tait 55, poses 434 to 455, in Metalwork Techknology and Practice.

Note: OQuality Control is the name for all inspection practices
chserved by industry.

3ame of she information in ' ' above reading assignment you
reaiv know or have read about. When you finish your reading

155k 2: the topic Coordination and write down the words you

Explain the words to another student and

-

now and can explain.

ee if he agrees with your explanation.

ty

£o to vour Learning Practice.
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LEARNING PRACTICE:

Tools and Equipment

1., Necessary measuring devices 3. Good eycsight

2. Surface plate 4, Patience
Obtain from your instructor a finished part and a drawing
of the part.
Using the specificatisus on the drawing, check the part and
determine 1f you will accept or reject the part.
Write down the reason for accepting or rejecting the part.
(Be brief and use measurements to back your statements,.
Take the part, drawing, and your written statement to the
instructor for evaluation.
Did you convince your instructor you were right in accepting
or rejecting the part? If you did, you have been successful
in doing a difficult job. Good work! Now put away your
tools, clean up the area, and brag a little bit to the other
students about how sharp you are.

That's enough bragging; go on to your next task package!
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OBJECTIVES (cont'd):

1. Use the bulk blade provided and the welding attachment on the
vertical tand saw to weld band sow bladez, Blades will be
welded to the length specificd for the pa>.fc¢:lar saw by the

iastructor aad to zhe thickness required 'y ohe Blade <hirknnss

——— — -

gage on the vertical band saw, Yeour pe-f-»r. oo wi
evaluated in accordonze wit!
2. Use the horizontal be~d saw o cul stock, . cteniarn
of + 1/16th of an inch will wve required,
3. Use the hnrizontal band saw o cu. wtock ©o & given abgice &

standard of accuracy of + 1° uvill be regu..-.l,

—

T A e eyt e e -+ =

4. Use the vertical band sav to cut coatours, cireles, and scraig
lines., A standard of accuracy of + 1/16th o an iach 111 Lo

! the criteria for performance,
;
n

LEARNING ACTIVITY:

The task packages in this unit have teer .i--.ignod to ba werle)

o

in sequence., You will start with the first tas: =scrage and lesrn

learn @ ut the tard saw,

§ s
£
ot
L)
<

! weld band saw blades and you wil
1 the other task pages in this unit you will be gsive~ the chance to
make different cuts on these machincs, 7Thls - .1 be o ftey v shen

process that combines learning by studvies and © - b 7 L

ERIC 114
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~EARNING ACTIVITY (cont'd):

There may be times, when you are working on these task packages,
when vy, 'l enzecunter problems, or it may be that you want some
' adlition.l taformation. Feel free to ask the Rcsource Center Director
! 0. ycur instrucceor for help or information.
;
f In the packages you will be asked to vic:' = sound-slide presentaotion,

oy

read and answer questions, and perform somc prac.ical exercises., . -

g number and names of the task packages included irm this unic sre as [, wrs.
TASK PACKAGE 1: WELDING BLADES

TASK PACKAGE 2: HEORIZONTAL BAND Sa&W (STRAIGHT CUT)

TASK PACRAGE 3: HORIZONTAL BAND SAW (ANGL.. CuT)

TASK PACKAGE 4: VERTICAL BAND SAW

It is possible that you have used metal cuvzi:’ng band sous bele -«

’ If so, you may feel that you can pass a conprehensive tesﬁ‘coveriﬁg

the above material. Your iustructor has a tes: that you =an fu' = 7
you want to. If you don't take the test start uith the fivat ~zazk

package and learn about powc™ saws,

Enjoy your learning!
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NIT II1I: POWER SAWS

TASK PACKAGE # 1: WELDING BAND SAW BLADES

PREREQUISITES: NONE

RATIONALE:
In recent years the role of the band sz& has increasad in
the machine shop. Skilled operators are in deiand in today's
machine industry. One of the skills of the band saw operator is

being able to weld the band saw blades together, This is what

you will learn in this task package. A good machinist must know how

to weld his band saw blades.

Along with the welding of the band saw blades, you will also
be introduced to the different types of blades and some of their
uses. This is important background information, and in later task
packages in this unit you will have a need to refer back to this
information. Remember, improper welding techniqugs will result

in continued saw blade breakage and a waste of time.
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| OBJECTIVE:

Upon completion of this task package you will Le abie to use the
bulk blade provided and the welding attachmeni oa the vertical

g band saw to weld band saw blades. Blades will be welded to the
length specified for the particular saw by the iustructor and to

[ the thickness required by the blade thickness yage on the vertical

”

band saws Your performance will be evaluated In accordance with

the instructor's check list,

LEARNING ACTIVITY:

T ae e e - g

1, View slide~sound program M-III-1,

2, Before you can weld band saw blades you will need a little

background information on the blades, In Machine Tool Technolocy,

pages 162 and 163, read the topic Saw Blades and Blade Set.

.

3. From the above reading answer the following questions:

a, What are the most widely used blades?

b, The cutting rate with high-speed steei blades nay
the rate possible with ecarbon-steel.
NOTE: High~speed steel is a particular alloy of steel. It is not.,

as the name may imply, a steel that is used onlv for fast cvtting.
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LEARNING ACTIVITY (cont'd):

4, Notice Figures 7 and 8, page 162, in this same reference, It shows
a band saw blade welder in use, Do not be overly concerned

about the sparks that you see, but make sure you always wear

m —————— —— -

safety glasses when welding band saw blades.

5. Metalwork Technology and Practice, pages $2 and 99, section 204,

tells more about selecting a blade for the band saw. Read this

information and then you will be ready to start your Learning

Practice.

LEARNING PRACTICE:

et g ™ pomin W= g SO g

: Tools and Equipment
| 1. None
1. Your instructor will demonstrate the use of the welder for band
\ saw blades,
2. You will be given several pieces of blade to weld following
the demonstration by your instructor,

3. When you have finished welding the blades show your imstructor

your work,
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LEARNING PRACTICE (cont'd):

You may not be given a complete blade to weld at this time,

unless it is necessary to make up a blade for one of the

= v e =

] wmachines. However, what you have learned in welding the small

: pieces will apply when welding a full blade. The length of the
blade has nothing to do with how it is welded.

f Another new skill has been shown you; there are many more to

follow so get on with it by getting your next package.
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UNTT IIT: POWER SAWS

TASK PACKAGE #2: HORIZONTAL BAND SAW

PREREQUISITES: UNIT I; UNIT III, TASK PACKAGE 1

RAT IONALE:

Cutting metal stock can be a time consuming chore in the
machine shop. If all stock had to be cut with a hand hacksaw
the machine age would still be in its infancy., In machine shops
today, however, there are power cutoff saws that reduce the labor
and time spent in cutting stock to a minimum.

In this task package you will learn to use a horizontal
band saw to cut stock to certain lengths. You will see how
easy this job is and how you can do it with a fair degree of
accuracy. It is most important that you have this knowledge
in your "bag of skills" because even the smallest machine shops
will have some type of cutoff saw, and you will be required to
operate it,

After completing this task package you wiil probably wonder
how you were able to get along without kncwing about this work-

saving machine,
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rizontal band caw to cut scock. A standard of accuracy of

+ 1/14th of an incn will be required,

ATy v h A rrr e
SEARLGING ACTIVITY:

1. View slide-sound programs #M~III-2 and M-I1I-2A., The slide~
sound prograis usuaily shav the equipment you will be working on
13 your scheoi shop. (This is not always true in the reference

s s

w e3e,

Nt

Therefore, it may be necessary for

i
o
r
o]
'y
)
w
[V
-

¢

a .
¥ou te mase oo rentzl adjustments as you approach the equipment
Yew word on,  This should not cause vou too much confusic. , =1,
macaines are made very nuch alike, You will soon see that,
CRCE ¥IU Lave Searnos £o worls on one type of machine, you can,
after a smail neriod of time, work on other similar machinecs,

2, Tozlnical Yot Cs o peee 93, a3 an excellent chart, {igure 14 -

saoewing aow ta put stock in the vise on the power band saw. Also

ad page 24, the topic Horizontal Mfetal~cutting Band Saw, Pay

irticular atiintion to the steps used in Cutting Off Stock and

rvler Lo figuie 14 - 10 when in doubt about the names of the parts
1

¢f tne band s,

3. lMetalvork Technoiogy and Practice, scction 199, again on page 94,

O
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LEARNING ACTIVITY (cont'd):

is to be read, and notice figure 179. This shows a simpler
horizontal band saw and one that is similar to the one you will
be using.

Machine Tool Technology, Unit 31, pages 159 and 160, figures 7 - 1

and 7 - 2 show additional types of horizontal band saws. This is
the type of equipment you will be using some day, when you are

a worxking machinist,

(n page 164 of the same reference there is a list of safety rules
or precautiovs, Rules number 3, 4, 5, 6, 8 and 9 apply to the
horizontal L.nd saw. Write these rules below:

Rule No.

3.
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LEARNING ACTIVITY (cont'd):

)
3

Understand what these rules mean, Never take a short-cut at the
expense of safety. It is hard co find employment for a man with cne
arm,

6. Still using the same reference on page 165, Unit 32, read all of

Procedure for Square futting.

7. You are now ready to start your Learnineg ‘ractice,

LEARNING PRACTICE:

Tools and Equipment

1, Horizontal band saw

s
vy
r
t
o
(43
o
"

2, Machinist's scale 4, Ccmbinatien szuare

1, Obtain from your instructor the following materials:
a, 1 piece of flat stock about 12" in length
b, 1 piece of roundstock about 12" in lengtn
c. 1 piece of angle iron about 12" in length

2. From each of the above pieces of stock cut =wo 1" pieces, M21sutz
and mark each piece before you cut it. ifake sure it {s iz the visz
securely, You should have six pieces of stock cut in l-isca
with a + 1/16th of an inch accuracy.

3. Set the stop for making multiple cuts of 1", Cut twe pileces Ir
each plece of stock, Is it faster using the sicp? Aze voor zie '+

more accurate? Yes, should be the answer to beth
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I 21k nachine work there is a lesser or greater degree of skill
Tefulr... niznc machings, such as the horizeatal band saw, make your
Sto-r ovw lecs burlensome so vou can accernlish vour job in a more

. You uave learned a very useful lesson; now improve

on tadls v ogeing on to the next task packd; . If you can't hack it,
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UNIT "TI: POWER SAWS

TASK PACKAGE #3: HORIZONTAL BANDSAW (ANGLE CUT)

PREREQUISIT:S: UNIT 1; UNIT IIIL, TASK PACKAGES 1 and 2

RATIONALE:

You have seen the importance of being abl. to use a
power bandsaw to cut metal stock. In this task fackage you
will learm to cut stock 2t an angle. There are many uses
for this skill, the chief use being in the construction of
objects requiring angular cuts such :s tables, workbenches, and
other types of equipment.

Learning this skill means you will be adjusting the
machine from its normal working position to one that meets
the needs of your job. Kemember, always return a machine to its
normal working position when you are finished with it, Don't
leave your mess for someone else to square away. You wouldn't

like 1it.

OBJECTIVE:

Upon completion of this task package you will be able to use the
horizontal bandsaw to cut stock to a given angle. A stand:-d of

accuracy of + 1° will be required.
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LEARNINLG ACTIVITY:

1,

2.

AR 4

LEARNI

Review sound-slide programs M~III-2 and M-ITI-2A again.

tiachine Tocl laechnolony, paze 166, I'rocedure for Angular

Ft

Catting, gives you the necessary infermation for making
angular cuts of netcl. Read this very careiully and then

£0 on to your Learning Practice.

inis is a snort ouneil

NG PRACTICE:

2.

Tools and iLjuiprment

1. Horizontal bandsaw 3. Scriber

2. Machinist's scale L, Comt ‘naticn Sguare
Obtain from your instructor the followiny raterials:
a. 1 piece of ilatstock about 12" in length
b. 1 piece of roundstock about 12" in length
¢. 2 pieces of angle ircn about 12" in length
Set the vise at 45° fiom the blade and cut the flatstock
and roundstock at an angle. When the cutting is finished
check the degrees of angle. You should be accurate to
within + 1°., If not, reset the vise ard try until yo;

successfully make an accurate cut. You will need en

accurate setup for the next Learning Practice,

v

It is often necessary, in a machine shor, to construct projects
using angle iron. One of the problems encountered is making

good joints, at the corners, for welding. Cne tvpe of corner
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LEARNING PRACTICE (cont'd):

joint that is used is called a miter joint. This joint
is made by cutting two pieces of angle ivom at 45°; then,
when they are welded together, a 90° ac:le is formed. Your
problem is to use the two short pieces of angle iron to
make a 90° miter joint.
Hint: Use your combination square to draw iines. Don't
start off by cutting the pieces. Try to figure
this problem out, but if you can not do this then
ask your instructor for help.
When you have finished show your work to your instructor.

Metals is where the action is.
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UNIT III: POWER SAWS

TASK PACKAGE #4: VERTICAL BAND SAW

PREREQUISITES: UNIT II, TASK PACKAGE 3; UWIT fiI, TASK PACKAGE 1

RATIONALE:
In recent years the vertical band saw has won wide

acceptance in the machine shop, partly because machiniasts
have seen how useful it can be as a labor saving device pud also
because the many accessories have made this machine more
than just a band saw. You will be introduced to only a few
operations on this machine, but in the future, as you continue
to work in the machine area, you will spend more and more time
working on and learning about the vertical band saw. It is an
esgential tool for the machinist. |

Try this task package. You'll like {t!

OBJECTIVE:

Upon completion of this task package you will be able to use the
vertical band saw to cut contours, circles, and straight lines.
A standard of accuracy of + 1/1Gzh of an inch will be the

criteria for performance.
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LEARNING ACTIVITY:

View slide-sound program M-III-..

Read in Technical Metals, The Ver: ‘cal Band Saw, pages 94 te 95,

Read in Metalwork Technology and Practice, Sec<ions 201, 202,

203, and 204, pages 95 to 100.

Read in Machine Tool Technology, Variable-Spead Band Saws,

-

pages 160, 161, and 162. On page 164 are safety precautions.

Write the following 1, 2, 6, and 7:

(1

(2)

(6)

N

In the same reference read and study Units 33 and 34, pages
166 to 170.

Show your work to your instructor and beginm your Learaning

Practice,

LEARNING PRACTICE:

Tools and Equipment
1. Vertical band snw 3. Layout fluid

2, Layout tools 4., Combination squ-ra
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LEARNING PRACTICE (cont'd):

1, Obtain from your instructor 1 plece of flatstock at least
1/8" thick and 6" square.

2. Lay out a line 1/2" from and parallel to one edge. Make
another line 1/2 inch from and parallel to the first line.

3. Llay out a 3" circle in the middle of *he stock.

4. Lay out an S-curve on the remainder of the stock.

5. Cut thg straight lines, then the S-curve and the circle.

6. Show your work to your instructor.

The vertical band saw can save you time in many applications

in the machine shop. When used at the proper speed and with the

appropriate blade, there is very little this machine can not do.

You are coming along fine. Be proud of the skills you are learning.
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UNIT PACKAGE IV: DRILL PRESS OPERATIONS

PREREQUISITESY UNIT I

RATIONALE:

Ohe of the first machines the new machinist will generally
operate is éﬁe drill press.‘ The majsr reason for this is that
the drill press can be used to perform many basic cperations that
will be performed on other machines, thus giving the new machinist
good background experience for operating btHer machines. Another
reason is the drill press is not as complicated as a lathe or
milling mdchine to set up and perform cutting operations on,

fa this unit you will learn to set up and operste the drill
presd. Besides the tiudl operation of drilling holes, you will
also do boring, ctounterburing, spotfacing, and reaming. Many
of these operations are mac dupaets worde te voa righs now, b
848 you work your way througa th.. oufr tney will becims a
permanent part of viur oot tee Tonvedng e ha o rhp It ia ghoe

it's about drilling!

OBJECTIVES:
General:

Upod eempleticn of thie oo b ke ahTe o cpevpie the deith

ress In a safe =wonner wh, (o . cforr iae vl (L aas epe e . -
. i A i H
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UNIT PACKAGE IV: DRILL PRESS OPERATIONS

PREREQUISITES{ UNIT I

RATIONALE:

One of the first machines the new machinist will generally
operate 1s the drill press.. The major reason for this is that
the drill Press can be used to perform many basic operations that
will be performed on other machines, thus giving the new machinist
good background experience 1ur operating bther machines., Another
reason is the drill press is not as complicated as a lathe or
milling mdchine to set up and perform cutting operations on,

In this udit you will learn to set up and cperate the drill
presss Besides the tisual operation of drilling holes, you will
also do boring, counterboring, spotfacing, and reaming., Many
of these operations are wmewainnlens wovda Lo veu vigphs now,
46 YOUu WOTH your way throuch fh.r wafl they will bacome e
rermanent part of veo- o oo oty e Tam e N

it's about driliine’

OBJECTIVES:
General:
Upod completion of thia Cr o Xl s abie 0 spLreye )

prass i 2 safle —-puos ot pevh ol v lioop e o g
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OBJECTIVES (ton='d):

Specific:

Upon completion of
able to:

1, Use the proper

the task packages for this unit, you will be

holding devices to engineer set-ups for drilling

round-stock, flatstock, sheet metal, and irregular shapes.

Acceptable performance will be based on the instructor's

checklist,

2, Use sdcketd, sleeves, aadfo, chucks to change the helding
capacity of a drill press spindle, Your performance will
be evaluated using the instructor's checklist.

3. Use the proper specds and feeds to drill holes in steel, cast
iron, brags, and aluminum. A standard of accuracy of + 1/32nd
of an inch will be required and the correct choice of speeds
and reed< will be determinod 0 the onstruotor’s cheesT -

4. Use rhe drill praas gt o Gl o holex tooa spag’ i -
A accuracy oF 4 1/10-h s am b f 1 e rhe aecept B
<tandard of performanc..,

: Use the proper twol & anor roark, oot thoyo, vl soor
face drilled Hnlex, . - - v i
heogroaceemtable sr o L R " T g
Wotond will ne dee [ S R S IR Vel -
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03JECTIVES (cont'd):

b. Use table adjustments and proper holding devices to drill angular
boles in metal. An accuracy of + 1/32nd of an inch will be
the acceptable standard of performance,
7. Use a straight or taper shank reamer to ream holes to a
specified size. An accuracvy of + 1/64th of an inch will be
the acceptable standard of performance,

« Use cerzect tap aril size, tip, and tapping attachment to

X

dr:ill and tap holes as shown on drawings. A standard of
accuracy of + 1/32nd of an inch will be the acceptable standard

of performanceé for the depth of the tapped tiole.

LEARNING ACTIVITY:

The task patkages in this unit have been designed to be

intreduce vou to the drili pregs ard Jr01l bits, end eoch o -
raciage Will {nvolve rew more dicply 1m *be cperatiorae af thon
machines At the cone w103 31 € tasik paskagos v wiil owe given

. ; ; . -
y DOI writlen ang reaviars nte to check the amavet of progree,

in the packacss v w0 R I N S
presentac. . LG any o e oL 2y N0 Terioe - e
. pveveisrs, The ot - e I Y i ’
in this .rit 1re a. I
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LEARNING ACTIVITY (cont'd):

pass
pass
hins
111

TASK PACKAGE 1: SETUPS

TASK PACKAGE 2: BIT HOLDING DEVICES
TASK PACKAGE 3: DRILLING HOLES

TASK PACKAGE 4: DEPTH DRILLING

TASK PACKAGE 5: COUNTERSINKING, COUNTFRBORING, AND SPOT
FACING

TASK PACKAGE 61 ANGULAR HOLES

TASK PACKAGE 7: RIAVING

TASK PACKAGE 8: ACHINE TAPPING

After reading the above information, you may feel qualif’.J to

d comprehehsive test covering this unit, If you think ycud can

such a test, see your instructor and explain your positien to
1f he feeld you ta. do drill press work, your instructor

give voti the unit post test, Otherwise,; start with task

package 1 and learn about the drili press.
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t-1v-1

UNIT "IV UATLL PRLSS OPLRAL [04S

ASK PACRAGL #l: 8i1UPS

Tnis task packace is vour introduction o tie drili -ress.

safe way, anu tue onily ire tat to co erilling is fto use Lo. ing
devices for your vorkpieces, fnly a taflic hmdtedr would ever
drill a hole on the drill aress witucut clamnine dowm itg s ar..

You art du lohger an anateur sb vou vill Alwdys use clamnics

proper holding devicee te eapireer aset-ung foar drilti s oo .
stock, flatatoce, sawvet -wtol, wda frreeniar Sedres,  Mage sty

Uérformnﬁce Uili s D0 ter e T .h‘LYqQL)[': e ~..

¥
ddvices,
Safety minded pros Bevomy vld prost
AR L
Unott Completion of tiis task packdee vod will ou sole (AN
137




O

ERIC
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Y

at

I
-

Viev slide-sound proerars “'~IV and .{=TV-1,

aw macks 122 to 127 in ljacaine Shop Uperations and Setups

ant stuev tioe figures snewing tne different setups,

W wasme 13- in tae sare reference read and write in the spacces

i)

(1]
r:
e
=
poin
g

14 Tochnicsl fetiis read the topic Vorhpiece liblding Jevices,

nages 372 and 373, Study tae pictures showidg tuese cevices in
UsQ,

= S ~ - - 77 &~ 137 4n lachide Tool lechnology,

1oL onit we, magks Y ote T,

cad Lt 2%, rames T s Y an :‘_E,Ei:‘::ff._gfff“_'f’::“ SR
Crotiiee. B O S ST MR T NS ST T G P e
oo rostt,o oo ot

St f L > v A AN S SR PR R
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LEARNING PRACTICE!

Tools and Equipment
1, wrill press
2. Holding device

1. Make tHe following setups on the drill press. (After you have
made a setup, hdve vourlinstructor evdluate vour work before
mdking the next setup.)

d, For roundstock
b, For fldt stdck
- cy Mor sheet metal
d. For irregular shapes

NOTE! Yod may want tb make a mark on the piece of stock to show

your thstructor where the hole would be drilled,

2+ After your instrtictor has evaluated your work, put away the
holding devices and ¢leen vp 5 our area.

3, Meny people make the mistake of drilling holes without usire
holding devices. The true craftsman does not take a chance
with safety!

4, WYitHout rreciaion machinists, man wvould never have landed on the

tmoon,

Q 139




Me1V=2
UNIT 1V: DRILL PRESS OPERATIONS

TASK PACKAGE #2; BIT HOLDING DEVICES

PREREQUISITES: UNIT IV, TASK PACKAGE 1

RATIONALE:

If your drill bits are not held firmly, you cannot do ybur
work properly. Therefore, »:t holding devices are very essertial
to you a8 a macHinist., 5o, let's hope this tusk pdckage holds
your attention.

Besides Holding the workpiete firmly, you must dl8b know
How to insert different drill Bits end drill bit Holditp devites

it o driil press, It is with this knbowledge that pou will be

e

shie ro et the movitum dervics from thia mathine.

-

In tiis tdsk pdtkage you will be introduced to the drill
Lit chuck, the sleeve, and the dncxer and will leard vhat each
of these Hoidirg tevives can oo, VYou w'1l aAjac e then on -
diill ptess in a nu  er of ways .o order to gheinge the capacity
of the drill gress spindile.

ledra rhle task paceape woil, VYou will need thiz br-aledee

wherd vou stawe to~ drit? hotac,
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OBJECTIVE

Upon completion of this task package you will be able to use sockets,
sleeves, and/or chucks to change the holding capacity of a drill
prese spindies Your performance will be evaluated usidg the

instrudtor's check list.

LEARNING ACTIVITY!

1. View dlide-sound program #M-1v-2.
2. HRedding assignments:

4, Techhicdl Metdls, pages 370 to 372,

b, Metalwork Technology and Prdctice, Unit 25, pdges 193 to 199,

¢y Machind Toul Tethnolopy, Unit 40, pdges 183 to 193¢

do Machin: Bhop Dyeraticns and Sctups, paged 119 to 123,
1., ‘thess readiny assigoments ere very izportant. Read them
curefully and feal free to ssk your instructer any questic s

4. Whed you hdave finished *te reading essignments check with veus

{ndtructor and go into the Leaniing Practice.

LEARNING PRACTICE:

Tooslg and bquipdient
1d Dt‘ill preas i, Sleeves

2, Chuck A, S berg
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LEARNING P77 17 (ront'd):

1, det tp the smdll drill press to atcept the followiny:
a. 1, wh ostraight shank drill bit
b, Drill bit with a No. 3 Morse Tapet
¢o Drill bit witH a Nos 2 Morse taper
d. Drill! bit with 4 No. 1 Morse taper
2, Bet up the large drill press to actept tHe above bits and also
4 No. 4 Morse Tdper.

3: When you have completed the above Ltatting Practice,

demotistrate to your instructor that you ate able to do
thie und He will gvaluate your perfotmance.
b, 18n't it fud to drill 4 little bit? Now, remember what

you've learned and taper off to the next task packape.
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UNIT 1IV: DRILL PRESS OPERATIONS

1ASK PACKAGE #3: DRILLING HOLES

PREREQUISITES: UNIT II, TASK PACKACE 3; UNIT IV, TASK PACKAGE 2

RATINIALEs

Good morning! This is Balloon no. M~IV-3 taking you aloft,
go please don't drill any holes id it. Drilling holes is part of
tHe Mdchinist's crdft, but he doesn't puncture balloohs - or tasgk
packdges. He toncefitrates ofr metals,

Haking round holes in pieces of metal does not sound like
much of an dctomplishmedt, but wihen you have finished thisg tdsk
packdgd you will be ready tu disdgree with anyone who makes a
stdtement like that,

Hesides maring 2 hole, a5 lot of vour time and expericnce
will be used in devising methodd of making a lole safely, Io

Facty it {s hot unughal when drilling holes to spend much more

[

time clamping the wortpiece than in the actua!l drilling, Repember
this when you have a perticviarlv difficult {ob to clamp and don't

take 8h: rt cuts when safetv {5 involved,

He gare, be g5fe, he sound, be around to o another faqv packape!

|
!
i
{
t
;
i
[
i
i
i
i
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OBJECT1VE:

Upon completion of this task package you will be able to use the
proper speeds and feedg to drill hdles in steel, cast iron, brass,
and aluminum. A standard of accuracy of i_l/3énd of an inch will
be required and the correcé choice of speeds and feeds will be

determined by the instructor's check list.

LEARNING ACTIVITY:

1, tThe sliow for today is slide-sound program #M-~IV-3,

2. Reviev Mathematics for Vocations, package #13,

3, HRead the following adsignments:

a, Machine [ool Technolopy, Uitit 42, pages 199 to 201 and

Unit 44, pages 7?73 to 203, Also notice Table 5, page 187,

i1 the same refcrerce.

ksl

b, Metalisork Technclogy and Practice, lnit 29, papes 723 ~n I'7°
, y Par

e, Machine Shop Cperations aud Setups, porcg 126 to 127, Al

on pape 136 are Siiety Precunions,  lrite vilus aaweer 7,
3, 5, ¢, and B in rae spaces helow:
2.

|

!

, J.

!

P

2

. 5.
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LEARNING ACTIVITY (cont'd):

b,
8.
Do not just write these rulesj study, understand, and

practite them,

4, Stdrt your Learring Practice.

LEARNING PRACTICE®

Toold dnd Equipnent
1 Drill press 3. Layout toobls
2. Holding devices 4. BSélectivn vf drill bits
1, Obtain from your {dstructor the foliowing stocks
He Alumint c. Cdst iron
b, Brdss g, Steei
2. Dt each piece of hdaterial luy out in some pdttern a serios f
four hulug,
d. Prick, then center punch the holed
b. Clamp pieces in the drill preds
c. Set the proper speed

d. Drill holes the foliowing sizes: 3/16, L/4, 9/16, wd 1
¢

NOTE: 1Irn the event tHe sthool shop does nol hate scme of thee ot

materldgls, the correct speed add feed for that materi.!

be presented by .oti, to the Instra.t v, tows tion form.
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LEARNING PRACTICE (cont'd):

The safety in using the correct holding devices, the use of the
proper speeds and feeds, and the striving for accuracy are the
importatit lessons of this task package. If you have learned thesge
items you have done a good job, Keep it up wilen you go to the next

task package.
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UNIT IV! DRILL PRESS OUPERATIONS

TASK PACKAGE #/4! DEPTH DRILLING

PREREQUISITES: UNIT II, TASK PACKAGE #3; UNIT IV, TASK PACKAGE #3

BATIONALE!

The skill to be ledrned id this task pdtkage is not a
difficult one, but it is one that takes some practice and you
mMust get to know the tdchitie you art worklng onie  1In tilis task
pdckdge you will leartl how to drill Holes udging depth stops., The
depth etops on each drill press will function just a little bit
diffetent and it's these differedces you tust take into
tongideration when drillidg Holes. 1t is ustally H good idea
whett doing 4 job to prdctlce on 4 pleca of scrap before doirg
yout v&rkgiéce: In thig way you learn the machihe, end & good
eraftiman always ktows his machines,

tor't rush dnto this job without Yoaowing whab vou dre

doing, You Hive the time to ledrn, <o take tt,
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OBJECTIVE

Upon completion of this task package.you will be able to use the
drill press stops, to drill holes to a specified depth. An
gecurdey of + 1/16th of an inch will be the acceptable standard

of performanze,

LEARNING ACTIVITY:

14 view dlide-sound program M-IV-4,
2, Observe the following figures:

d, MacHine Tool Technology, papes 177 and 178, figures

8-1, 8-3, 8-4, and 8-5. Note the different patts of
the drill press. In figure 8-1, B-4, and 8-5, the
depth atap 1d Het laweled, but 1t {s clearly visible.
In figure 8-3, the tdepth stop is labeled, Also nctice
the depth scale and pointer on these drill pressocg,

b. Machine Shop Operntices and Setuns, page 8¢ figure 1

3

showd another type of drill press with a different
kind of depth gage and depth s ep,

3: You w411 find s me difference (o the tipes of depth stop=s

ot different drill pre-ses. Mout of Ll wo. e DuoLeing

two nut-like devices thal re tocasd in place by tight -
.

ening one against the otir~, ihia locking cethed is

RIC 148




M-1V-4 3

LEARNING ACTIVITY (cont'd):

called double nutting, and is often used in a machine shop
for removing or inserting studs.
4, There are two different depths in a drilled hole. Or page

85, Blueprint Reading for Machinists, at the top of the page,

the left and center illustrations show how a blind drilled
hole would lock. The depth made by the point of the drill
bit is somewhat deeper -han the hole made by the body of the
drill bit. Normally the depth bf a drilled Hole, when

given on a drawing, will be the depth shown in the center
{1iustration on page 85 - that is, the body depth. You,

ds @ machlnist, must be aware of the different depths since there
dre times wher d drawing mdy be wrong, #nd if you were to
fetllow tae dimensio s ©orhe Oraetne, the point of the drild
would cbme through the workpiece and the varkpiece wou's
Become #crap.

. There s very l:tiie informeti noen driiline te a certain

L

depth in veour refevence ratorial, This is ~12 of those

8kills that mast be learnad b proctice, S go on Lo 72oUY
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LEARNING PRACTICE (cont'd):

3. Depth micrometer . 4. Prick and center punches

1. Obtain from your instructor a piece of flat stock at least
7/8" or 1" thick.

2: Ldy out a series of at least 10 holes. You may do more if you
think you Heed thHe practice.

3. Drill holes to the following depths:

a, 1/4" by 5/74" c. 3/8" d.  7/16" e. 172"

£, 9/18" g. 3/8" .o 1/i8Y 1. 3/4M Je o W627

NOTE: Use at least a 3/8" drill bit and all depths are for
body sizé,

4. Label the holes dnd write down the depth you have drilled. Shew
the work tuv your idstructor. Keep thid plece of stock for your
naxt vae'o Hdckapge,

5. Beethoven was 4 perfectionist, Wov shouldn’t you becon @ -,

too?
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M-1V-5
UNIT IV: DRILL PRESS OFERATIONS

TASK PACKAGE #5: COUNTERSINKING, COUNTER BORING, AND SPOT FACING

PREREQUIS1.eS: UNIT IV, TASK PACKAGE #4

RATIONALE:

8paceship M~IV-5 is now on the launch pad. It's countdown
time for cruntersinking, counter boring and spot facing. Reacdy?
5, 4, 3, 2, 1 - blast ofi into this task package.

The three operations that you will learn in this task package
dre perfurmed on machines other than a drill press, but most of
the time the drill press will be used tod do them. All three of
these operations, countersinking, counter boring, and spot fating,
gérvé very Herious purposes in the machine trades.

Une of the ~uny uses of cournterginbing {e on high speed zir-

traft and spaceships, CLountersinking helps to decreasze wind
resistance of these vehicles by keeping the heaas of
avert with the surface,

Counter boring and spot tacing are Jascd O ©2nv Tarfs ang
castings. After you have finisned tihis tasx pacrage take a loes
~round the machine shop and see hew many picces of equipmen:
have had these operations performed on them,

To be a good machinist vou must xrow these opera

1

this {s your goal, this task prcl s 18 saiting he
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Aruitoxt provided by Eic:

re

ron completion of this task package yvou will be able to use the

ool to countersink, counter bore, and spot face drilled

e d ]
rt
[¢}

By
m
2]
ry

heles. A tolerance of + 1/32nd of an inch will be an acceptable
stancard of perfocrmance. The correct choice of tool will be

cetertiinec hv the instructor's cneck list.

-
1]
A

EANING ACTIVITY:

1, View slide-sound program # M-1V-5 for today's show.

<. Study init 14, page €Y, in Elueprint Keading for Machinists

&, recnnical Metals, papes 377 and 378, the topics

Countersinking, Counter Boring, Spot Facing, lote

. . ~
A a3 LD -‘_' —— .y el ,la__".
& L CTES P - - DA R ~ = 3 - . - .
Coooradhine Los Sechnolonw, pemes 152 and 03, the rong
i
i~ - - - ~ s ‘e -y - z
Lounter Bering Tools ang ow tersanka.
v - o~ N ¢ T
. el T e N - Tevx 3 o oriupb, Pelfr oLl oane e,
Yot < a Y4 ) A el ] J
A I TS N H [ 4 .g.Ll pnftx - » v .
S2ZL20%s 2%/ LD G oe,
A — P - . =~ . . N - e . 1 »
e ROCOEmTOT FreTo D oan Lo Uore 7 S0 Tr2LLCTE YOO hAave bheen vooyiing
A00et .8 L 50 U LetU. LU o opardtaos must ove conlt o oedw.

N
w1
N




M-1V-3 3

LEARNING ACTIVITY (cont'd):

The + 1/32nd of an inch is a fair depree of accuracy for
beginners, but after you have mastered these operations you
w!11 have to work to tne ,001 of an inch.

5, Go to your Learning Practice.

LEARNING PRACTICE:

Tools and Equipment
1. Drill press 3. Holding devices
2. Counter bores, spot facers,
and countersinks
1 Using the plece of stock from your last task packape, drill 5
more holeg in it with a 3/16" drill bit, (You hould now
have 15 holes in this piece.)

N - ' - . . ~ PR ] 1 . . .
LourttTt bare . no: Tooa v ob 3T (Ve mav haes

r
.

drill sovme of these hoies deceper.)

3. Bpot face 5 holes,

L. Countersink the f.ve 3/ 0™ &7 neter Loles.  {(You viLD 1oaed

a4 3/16" flat head screw ro chieck the depth of the covniersink,)

See lMeta.work Tcchnoliopy and Practice, figurs 462, page 224,

5. When you nave completed tw fitteen holes, siuow your we . £

your instiuctor,

ERIC

Aruitoxt provided by Eic:
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LEARNING PRACTICE (cont'd):

6. You can count on countersinking and counter boring - along
with spot facing - to aid you in the machinist's craft,
You might want to show your friends what a good job you did
on this task packase ahd explain why these different operations
are useds When you have finished vour bragging (a good craftsman

always brags a little), try another tesk package.
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UNIT IVt DRILL PRESS OPERATIONS

TASK PACKAGE #6: ANGULAR HOLES

PREREQUISITES: UNIT IV, TASK PACKAGE #5

RATIONALE:

There are many "angles" to the machinist's trade and one
of them i8 drilling angular holes. In this task package, using
some of the skills whith ybu have learned previously, you will
drill anguldr holes in 4 workpiece, Combining different
skills to solve problems is one of the outstanding traits of
the mdchinist., Because of this ability, mary people think
of the machinigst as a "jdck-of-all-trades" when in reality he
18 just a man that cad "get it all together' when a problem
has to be solved, if this 1s the type of person you are br
would like to be, then the machinist's trade is the trade for
you.

Your task package awaits vou, Sirz!
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OBJECTIVE:

Upon completion of thig task package you will be able to use
table adjustments and proper holding devices to drill angular
holes in metal, An accuracy-.of + 1/32nd of an inch will be

the acceptable standard of performance.

LEARNING ACTTVITY:

1. View g$lide-sound program #M-I1V-6.

2. Machine Tool Technology, page 178, figure B-3, shows the

parts of the drill preds. Notice the index pin, tilt
angle scale, and the tilting table. Not shown is a nut
tHat id used to lock and unlock the table.
To use the table for doing angular drilling the following
steps should be employed:
d. Remove the index pin.
b. Loosen the table jocking nut.
te Tilt table te «he nunter of de nees dogired,
d. Tighten the table lorkiug nut,
e. HKReplace Index pin if pussible,
NOTE; You may pet the numbor of degrers oF tilr hy neipy ¢
tilt angle scdale, but a mere icc:rate method s to ues 7

. . 1 3 PR N . . e
bevel protracior head of the = b wtd o L .
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LEARNING ACTIVItY (cont'd):

protractor head on the table and line up the blade with the

spindle. Another method that can be employed, if the drill

press 18 level, is to use the spirit level in the protractor

Head. Bet the protractor for the desired degrees, place it on

the table and tilt the table until the bubble is between the

level markg. This method can only be used if the drill press
level in all directions. Check tha drill press before using
this method,

3. Another method used to drill angular holes on the drill
predd 18 to use blocks under one side of the wotkpiete.
this 19 domewhat harder to do than tilting the Lable and
it required some difficult ¢lampidg procedutes, but it can
be uead 15 b tobhTe Te s et BiYe

4, 'There is nv information in your reference materfal on
drilling angular holeg.

3. Start your Learai-g irartice,

LEARNING PRACTICE:

Tools and Equipment

1. Drill press with tilting table 4, Conbindatien sqiare
2. Drill bte - /8" set
3. fayout toois . Prickoapd .ot
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LEARNING PRACTICE (cont'd:

1. Obtain a block of metdl from your instructor.
2, Lay out and drill two 45° angular holes, one on each gide.
Try to make these holes meet in the middle of the block.

3. S8how your work to the instructor.

The job that you did in this task patkage is a very basic
type of operation on the drill press. There are more idteresting
ones walting for you id the next task packages. So; what are you

waiting for?
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M-1V-7
UNIT IVt DRILL PRESS OPERATIONS

TASK PACKAGE #7: REAMING

PREREQUISITLS: UNIT IV, TASK PACKAGE 6

RATIONALE ¢

Have you ever heard anvone say he had to ream the king-pin
bushings o a car? If you Have, it is likely you didn't really know
what he was talking about. Wwhen you finish this task package you will
knov what is meant by reaming, and whdt's miotd, you will be able to
do it. As for the king-pin bushings, that information you will find
but from study of automotive mechadids,

Reaming is used in places other than autbiobiles, As a machinist
it 18 a skill you will be called ot to perfurm many timed. So leart
the le#sond of this task pdckage well, and it will help to enbdnce
your role as a machiinist,

Reant your way througlt this t.sk packagé!

OBJECTIVE:

Upon completion of thia task packane you will be avle to use «

straight or taper shank reamer to ream Holes to a specified size,

S —

An accliracy of + }/A4th of an inch w11 be tBe arceptable

standdrd of perforrance,
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LEARNT

NG ACTIVITY:

1.

2.

3

The feature for today is sound-slide program M-IV-7.
In your reading material, read the following assignments:

a. Technical Metals, page 377, topics, Reaming and Using

a Machine Reamer.
Bs Machine Shop Operations and Setups, pages 113 to 120,
arld pages 131 and 132.

¢. Metalwork Techrnoc).,y and Practice, pages 220 to 225.

d. Machine Tool Technolopy, Unit 41, page 193 and Unit 46,

page 209.
Angwer the following yuestions:
d. The hole to be teamed should be from tb

of dn inch undersize.

b, ¥ N-etd macar toen a paamer ~___ keven vwhen

takiog ir oac of the hain,
c:  bist the four rvpea ~f -0 Ling roamere:

(1)

(2)

(4)
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LEARNING ACTIVITY (cct'd):

d, List the five types of hand reamers:

(H

(3)

(4)

(5
4, You sitould how have an idea of what reamers dre and what they
are Used for., It's time to put them to work., Start vour

Learning Practice after ycur idstructor has seenm your work.

LEARNING PRACIICE:

Tools and Fquipment
1. Drill prees

2. UChucking reamers

3, Hland reamers
1, Obtain from vour instructnr a piece of taick steck and drill
twg underei-~. hnleq in {t,
2, Uging the tivill proecs enindi s ng da guide and a hand ¢, - ar

ream the twn heleg ro atlsr Lo Yand,
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LEARNING PRACTICE: (cont'd):

3. Drill four more undersize holes and ream tiiese to size, using
mdachine reamers,

4, Have your instructor evaluate your vork,

You have completed another task package.

Remember that the reamer is used for making very accurate holes,
Something elge to think about when speaking of accurate holes is that,
if you ream a hole tc 1/4" in diameter, you can not put a l/4" diameter
rod in it without forcing the rod in tie hole, [ry it and sce.

Do you understand why this is so?
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UNIT IV: DRILL PRESS OPERATIONS

TASK PACKAGE #8: MACHINE TAPPING

PREREQUISITES: UNIT IV, TASK PACKAGE #7

RATIONALE:

This is secret agent M-IV-8 tapping you on the shoulder,
wnat secrets have you uncovered about machine tapping? None?
THen break the code on tii.s task package,

You have seen and used many of the drill press operations
end you should have found them to be helpful in obtaining your
godl aé e crdftsinan and a machinist. In this task package, you
will learn enother operation that will not bnly intrease the
accuracy with which you can tdp holes, but will alsd make the

Job much casier ithaw JInirg it oy hand, If this is s0, yor m:gnt
be dsking ycurself, why did I have to learn hand tapping?
teasor you learned hand tarping is because 1% is extremely hard
to drag 8 drill press unoer a car and sat JL up and tap a hoie in
& crankcase. If vou don't believe this, try 1t}

The lesscon to be learmed from this 1s that there is n place

for each operatiun vyou have learned. Your jot as a skilioed

craftsean is8 to do the correct operation in the corvect rince,
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OBJECTIVE:

Upon completion of this task package you will be able to use
correct tap drill size, tap, and tapping attachment to drill
and tap holes as shown on drawings. A standard of accuracy
of + 1/32nd of an inch wili be the acceptable standard of

performance for the depth of the tapped hole.

LEARNING ACTIVITY:

1. Today's secret show is slide-sound program f# M~IV-8,
2, Reading assignments:

ds Metalwork Technolcgy and Practice, pages 223 and 226,

sections 594, 595, and 596.
NOTE:s Figure 466, page 226 shows a method of starting a tap using

M . ANEE] - . - H I} H R N -
the drlll presz, Witn 4w v B % vou ju.t stass toe LGy

|

Hand power. Lo not turn tie mach

b. Maochine Tool Iccl- slegv | =npe 1401 F1 ise fed o on

anothar tyce ! bn.poryn tuastoent e Poocpr il orrass
3. It is important trs: .o, ST T D S IR
you can oht .n this (i ot ci~u. Pey the toll-wing - “erar
materlass write dewn the v oex veg vill fard »otl en ¢

Use the fundex.
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'
LEARNING ACTIVITY (cont'd):
Reference Sotirce Page Number
a, Metalwork Technology and Practice
b. Machine Tool Technology
ts Techrical Metals
dis Machine Shop Qper;tions and S:tups
4. You may have trouble uncevrstanding how to use some cf taese
tables. 1f so, show them to your instructor and he ca-
Help you.
5 You are now ready for your Learning Practice,
LEARNING PRACTICE:
Tools and Equipmerdt
1, Drill press 3, Tap size drill bvi:s
2. Tapping attachment 4, Taps
b, feow NI N
2, Driil b holes for tle 1o 2 owite thre v
g, 10-24 UNC [ A A IR 3 LA
b, 10-32 Ly . {1 b :
3. Have vour fnstroctor o v - cc g oeigoms o ozos -
tap tHe abote anlpe,
G, When vou hov cemion B - S
boits or srrews v h o~ oan wwoIte - o
. You have compleied 't L -
. and clean up the are -, (s C e e
Q RS
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UNIT PACKASE V: iIAND AND DRILL BIT GRINDERS

PREREQUISITES: UNIT Z

RATIONALE:

This unit is concerned with two types I grinding machiges:
nne that you will find in all machine shops and one that ',ill be
found in most machine shop;. The one that is used in all machine
shops is the hand grinder--so called, because the workpiece is
held in the machinist's hand when he is grinding on this machine.
The hand grinders are also known as pedestal and bench grinders,
depending on how and where they are mounted.

The grinder that you will find in most machine shops is the
drill bit grinder. As the name implies, it is used to grind or
sharpen drill bits. This machine is a real work saver and also
a money saver.

You will also learn, in this unit, about grinding wheels and
how to true and shape them. This should te an enjoyable unit and

one in wnhich you will learn many r,ew things.

CBJECTIVES:
General:
Upon comple.i.n of this unit you will be able to use hand and d4rill

btit grinders for grinding metal and sharpering drill bits.
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UNIT 5: HAND AND URILL BIT GRINDERS

TASK PACKAGE 1: GRINDING WHEELS

PREREQUISITE: UNIT 1

RATIONALE:
Don't grind to a stop at this point, but don't become a
SES . regular grind in your studies, either, Just learn the grinding
technjques in this task package and you'll become a wheel as a
machinist.
Grinding wetal by hanu is one of those skills that takes
many years to develop, Learning to select the proper wheels to
' use on the grinding machine requires less time to learn, but this
selecting does require the machinist to be able to use and under-
stand his reference matecial. The good wmachinist ig one who is
studying and learuing all the time, He is a person who lets his brain
do a lot of his work. The man with a strong back and a weak mind
docs not become a machinist, Since you are not this type of person
and you are going to bLe a wachinist, you must be able to work
with your books as well as with your mechinas,

Remember: Your books are your tools - use them as such!

Y
a3
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OBJECTIVE:

Upon completion of this task package you will be able to use

the reference chart in Metalwork Technology and Practice, page 400,

figure 849, to correctly select grinding wheels and install ana

adjust the wheels and tool rest. Acceptable performance will be

based on the instructor's check list.

LEARNING ACTIVITY:

l. The feature attraction for today is slide-sound program #iM=-V~1.
2. Reference material for you to read.

a. Machine Tool Technology, Unit 111, pages 410 to 421,

b. Machine Shop Operations and Setups, pages 393 to 398.

c. Metalwork Technology and Practice, Unit 49, pages 397

to 402, and Unit 50, pages 403 to 410.

e

d. Tcchnical Metals, pages 384 and 385,

' 3. In reference b. above on page 397, there are some safety

precautions. In the space below write rules number 5, 7,

8, and 10,

(5>
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LEARNING ACTIVITY (cont'd):

4,

6.

(10)

Study the rules in reference d., on page 385.

In reference c. note figures 857 and 858, After installing

a new grinding wheel, the tool rest should be moved toward

the wheel. The gap between the wheel and the tool rest

skould never be more than 1/8th of an inch,

Never use wood, plastic, brass, aluminum, copper, or other
soft materials on a grinding wheel. These materials cause

the wheel to become clogged and a clogged wheel will overheat.,
When you have written your safety rules, show them to

your instructor and start your Learning Practice.

LEARNING PRACTICE:

1,

4,

Tools and Equipment

1, Hand grinder 2, Necessary tools
Select two grinding wheels, one for grinding soft steel
and one for grinding hard steel. Have your instructor
evaluate your choice.
Remove and replace the grinding wheels on a grinder and
have your instructor inspect your work,
Adjust the tool rest.

When the grinder {s ready, have your instructor inspect

your work,

N
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LEARNING PRACTICE (cont'd):

Je

This completes this task package. Note the emphasis on
safety in this package. The grinder can be a dangerous machine
if not used properly,

Without machinists, we would still be riding horses instead of

cars,
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UNIT Vi HAGD AND UATLL LIT GRIGDIRS

TASK Pausdod +23  0RLSSLIGC WHkLLS

oy

PRLABOUISfie: UsIl V, £ASK PALKAGE 1

AATIONALLS

‘You dress yourself every worning, den't you? Did you ever
dress a vheel? Are you dressing a wieel wien you dress yourself?
ALl right, how would vou like to learn about dressing anothexr wheel?

Altnousih the hand prinder requires a high degree of hand skill,
vou as a machinist can get some help in doiny; skillful work by using
shaped grinding vheels, Another help in doing good grinding is
truing or dressing the prinding wheel,

In tuis tas« package vou will be asied to dress a grinding
wneel for normal grindinpg, but because of the cost involved you
will not be able to shape a wheel. You will, however, learn about
shaping and why aund how it {s cone. There may come a time when the
instructer will need a shaped wvheel, so be ready to do this job 1if
the opportunitv comes along.

You won't find this task pacsape a grind!
Y b 23

Q 474
ERIC
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OBJECTIVE:

upon completion of tnis task package vou will be able to use a
i Huntington wheel dresser to dress a grinding wheel for normal
prinding and orally state how and why you shape a wheel, Your
performance will be evaluated 1n accordance with the instructor's

checklist,

LEARNTING ACTIVITY:

1. Viev slide-sound program M-V-2 as todav's feature.

2. iecimical lietals, page 353, figure 30-25 is an excellent

picture of a Huntington vheel dresser,

3, lHetalwork lecmnolopy and Practice, unit S1, pages 410 to 418

silows tae use of tne vheel dresser and also some related
information on grinding. Also on page 416 are some Words to
Know. heep adding words to vour machinist's vocavulary,

4. Macnine Tool lechnologv, Unit 110, pages 407 to 411, has some

information on abrasive properties,
5. In your previous task package reading assignment, the shapes of
the grinding wheels vere discussed. List below the name used

to describe the wicel and a use for ir,

Wieel Tvpe Lanme Use
a. Iype l
b, lvpe 1

c, lype 2

ERIC 175
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LLARNING ACTIVITY (cont'd):

Wheel Type Hame Use
d. Type 5
e, Type 6 ;

f. Tvne 0 i
g. Type 11 ;

h. Type 11

[ S
L]

Lo
‘2
o)
(]
e
W

1., Type 21

6. Drav the faces of shaped wheels below. Do not make them up,

e weer e———y we

Find the shape in your reference material,

a. £.
b, .
;. c, i,
d. i.
e, 3

7. Jou tuat you knot' somethinp about the wheels, it's time to

finign up the safety rules on page 397 in !Machine Sitop Operations

and Setups, Vo rules number 1, 2, 3, 4, 6, and 9,

(1)

v 1

)

O
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.

UNIT V: HAND AND DR1LL BIT GRINDLRS

TASK PACKAGE #3: DRILL BiT GRINDER

PREREQUISITE: UNIT V, TASK PACKAGE 2

RATIONALE:

Are you a sharp fellow?! It's good te¢ be a little sharp, vou know.

1

f%; Shaip fellows make sharp machinists, and sharp machinists know how

L

i to sharpen their tools,

¢

l Of the many tasks that are performed in the machine shop,
sharpening drill bits is the onc that is performed most often,
It is one of those basic jobs that you, as a machinist, will be
expected to do,

( There are two techniques for sharpening drill bits, One is by
hand; that is, holding the driil bit in your nand and against a
grinding whecl. The other technique is to usec a drill dit grinding
wachine, and this is what you are goirg to learn in this tast

f paclkage. Uith the aid of the drill bit grinding machine, ycuyas a
!
? nev machipist, can grind bits as fast cr faster, and every bit as
3 accurately as a professional machinist,
Think you would like to try this? Then move into this task
packagel
Q

ERIC .
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OBJECTIVE:

Upon complevion of this task ;ackage yeu will be able to use zne
drill vit grainder to snarpen arill bats, The standard of acceptable

performance is a tolerance of +1° included angle.

LEARNING ACLLIVLYY;

1. View slide-sound program #{-V-~3 and enjoy tne show,
l - . "
: 2, Read 'io Lol'iuing crLIoacle GdeX.. ag

¢o HMachiue Tool Tecomwlogy, Unit &3, pages 201 to 103,

b. lictalvork Techrolony aund Proctice, Unit 26, pages 16§ zo 203

2 Rt )

c, Technicol Metals, peges 374 to 3G,

d. lachingc Shop Opwratious ane Scti-r, pages 100 wo IiZ,

3. The information in your rcrfercuce waterial L5 ol a
that applies to both machin2 and nend grinding of Jdrill tizs,
You should, vhen you have the o2povtuniiy, learn %o priid driil
bits by hand. It takes skill, a strady hand, aund & large

amount of practice to do, but wany exployers still use zhis 23

one method of judging the cempetence o

re
>
r
™
4
or
§4
23
b
L]
et
.

4. Figure 1 of Lhis task package shows the drill bit grinder zhas

you will use in the machine shop.

E l{lC \ + 79
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UNIT PACKAGE VI: THE ENGINE LATHE

PREREQUISITES: UNIT I

RATIONALZ:

In this unit you will 'study and work with what can be considered
the basic machine in the machine shop, the engine lathe. When first
developed, the lathe was used to make round pieces; now, however, the
lathe has become an extremely versatile machin2 that willgdo many more
operations than just making round pieces.

You will get some idea or the versatility of this machine as

you read through the Sgecific OLjectives for this unit, and are

introduced to the tasks that you will be asked to do in the fourteen

task packages listed in the Learning Activity

The fourteen task packages cover most, but not all, of the
basic lathe operations. The other operations you will learn as you

work in the macnine shop and develop into a {irst-class machinist.

OBJECTIVES:
General:
Upon complecion of this uait you will te able to use the engine lathe

te perform various metal cutting operations.

ERIC ‘
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OBJECTIVES (cont'd):

Specific:

Lpun completion of the task packages for this unit, vcu will be able to:

l.

Use the tnread cleaner, cradle or cleat board, chuck wrench, and
other necessary tools to clean and mount 3-jaw chucks. Acceptable
performance will be based on the instructor's checklist.

Use a 3-jaw chuck and appropriate tools to perform facing, turning,
parting (cut off), chamferirg, and square and filleted shoulders.
The standard of accuracy will be determined by the specifications
of the drawing of the part.

Use centers for alignment and necessary holding devices to adjust
the taiistock to the zero position and prepare it for drilling
operations. The standard of acceptance, for checking the position
of the tailstock, will be gmfning a six-inch piece of stock with a
tolerance of + .00l of an inch from end to end.

Use a dial indicator for truing the workpicce for performing
appropriate lathe operations in a 4~jaw chuck. The standard of
acceptance will be letermined by the specifications of the
drawingz,

Use .ne correct collet acrsembly to perform appropriate lathe
operations in a collet assembly. The standard of aC(;élance will
be determined by the specificatlg:us of the drawing and your setup

will be evaluated in accordance with the instructor's checklist.
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OBJECTIVES (cont'd):

0. Use a face plate, centers, and lathe dog to perform appropriate
lathe operations between centers. The standard of accuracy will
be determined by :he specifications of the drawing, and your setup
will be evaluated in accordance witi the instructor's checklist.

7. Use a steady rest to turn a long shaft, The standard of accuracy
will be determined by the specifications of the drawing. Your
performance will be evaluated in accordance with the instructor's
checklist,

8. Use a follower rest to turn a long, thin shaft. The standard of
accuracy will be determined by the specifications of the drawing.
Your pcerformance will be evaluated in accordance with the instructor's
checklist,

9. Do the following:

4. select and use the correct drill bit for drilling an undersize
hole for a riven rcanmer.

b. reana to a glven si:e,

Performance rejuirements invelve an accuracy of + 1/64 of am inch.

10, Use the m:ndrel between centers to perform cppropriate lathe

operations on a workpiecce mounted on a mancrel, The standard of

acceptance will be deiermined by the specificatiors of the drawing,

n

1i. Use a boring bar assc.iwly to increac: the ¢i.2 ¢f ¢ toln, "0 a
piven size. Acceptalle perfermance s 111 be o tol.i .ce oo + .001

of an iuch.
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OBJECTIVES (cont'd):

12, Use haud ground and rormed taread cutting tools, and dies and

dlestock to thread right and left-hand threads, The standard

of accuracy will be determined by tne specifications of the

drawing.

) 13, VUse thue compound, offset tailstock, and taper attachment to turn
. tapers to a specific degree of inches of taper per foot, The
standard of accuracy will be determined by the specifications of
the drawing.,
14, VUse files, abrasive cloth, and lapping compound to surface finish :

stock. Your performance will be evaluated in accordance with the

instructor’'s checklist.

LEARNING ACTIVIIY:

she tasx packeges in this unit have been desigred to be worked
in sequence. You will stavt with an introduction to the lathe and
iastall chucks in the first task tdackage, and proceed step by step,
through the lathe opcrations until the tinal task package, in which

ou will learn how to polish your woriplece aud give it a professional
y P p g p

look.

Along the way, you will be asled to check vith your instructor |
and show hiu your work. Ycu wmay Jalso, at any tiue, see him {f you
have a probicm or you may 4lso maie fuquittles of the Reuvcurce Center

i
i
Director, who will also be able te nelp = o, i
i
|

Q .
- .
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LEARNING ACTIVIIY (cont'a) g

In the patsages you will be asked to view a sound-slide present-
ation, read and answer Guestions oid jerfiom some practiczl exercises,

3

. . = + . 1 1 : : ] 7
The nurber and names of the taskh pdacxages included in this unit are

!

ds Iollews:

TASK PACKAGE 1t IRSIALLING CUOUCKS

. TASK PACKAGE 2: 3-JAW OPLRATIUNS

. TASK PACKAGE 33 TAILSTOCK ADJVSIMENT

TASK PACKAGE 41 4-JAW OPERATIONS
TASK PACRAGE  5:  CoLLEY L2SEMBLY
TASK PACKAGE b FACE Pl
TASK PACRAGL 7 SILADY whbd
TASK PACRACE B: DRILL AND REAM
TASK PACKAGE 10:  MANDRLL
TASK PACKAGE 11:  LORING
TASK PACKAGE 12:  THRIEADING
TASK PACKAGE 13: TAPERS

’ TASK PACKAGE 14 POLISHILG

- TASK PACKALY 204 TURRLT IALLE

TASK PACKRS G, 20A: TLRRE. LAililn
1f yo0u have had fatae ecmrerience ond feel vou can accomplish all of

the Specific Objectives 1 thig unit; you nay want to take a comprehensive

prt
re
t

test covering lothe work, fvety oo s a test that you can take
if he teels thuat  yeu wre resds - or it,  towever, if you do not feecl

qualified to tase the teot, ot ar® wWoriiuy o task pachage one in this unit,

EMC (Ash

Aruitoxt provided by Eic:
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O N A Y PR T TSl LG Chotunt
| Pl Ton? o ocain f

Sy g ant to oridge tie cencration gan?  lould vou like to

. - *

mase o Leids it an o cld o cers ot Lae estavlisarent?  This nero is a

=

very aterestin, old rfelior,
snis tash nadeape 1l matreduce veu to the oldest and most pasic
: nacaie 1 Lie raontie Shop, tae latae,  lesides veing the oldest
maciiine, tae corew cuttine ennine latace (its full name) is censidered
to ve tae most mnortant of thie macn:ine tools. trom the lathe all
othier macnine tools have veea develoned,  rne incustrial progpress we
5 nave e in toe Laited states ceuld not have seen possible v itaout a
vist macaine iadustry, and tic iathe 15 tae founuation of that industry,
Vieng vita veur antreduction to tne lathe vou will also, in this
tas:: nacraee, luara seme of the parts of the racaine and also how to
assenble the latne for recenting a -or. plece, {his i= an important

H

Lane one ~iant oten vity 1 emall o packane!

Q A 4D

EMC L
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-. ote carefullv sne procedures fer mounting and removing the

ceula in tacuine ool cecunoionv.

5, .uo mo:nts taat need to be enpaasized are:

]
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tnreads in tue chuck must be clean,
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the pacaine,

~, You wacolce ne be reass to go to vour Learning Practice.

Lepra oand Lrurorent
I, . atac 4. tradle or cleated board

T3 = jaw <uuda 5., [Iaread cleaner

orence material, nount a 3 - jau

1e ilatne, neve vour instructor evaluate your procedures,

. LoTLt Nou ©otovant to tre thais o few times before vou diave vour

tmgtructor e aluate tais nearning Practice,
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M-VI-2

" OBJECTIVE:

parting

- of the drawing of the part.

Upon completion of this task package you will be able to use a

3-jaw chuck and appropriate tools to perform facing, turning,

The standard of accuracy will be determined by the specifications

/

(cut off) chamfering, and square and filleted shoulders.

LEARNING ACTIVITY:

1. View sound-slide programs M-VI-2, M-VI-3, M-VI-3A, M-VI-3B as

today's quadruple feature.

2, Reference reading :

£ 1

Metalwork Technology and Practice, pages 474 to 480,

sections 1186 to 1191,

Machine Tool Technology, Units 52 to 56, pages 225 to 241.

Machine Shop Operations and Setups, pages 164 to 196, Note

figures 11, 12, 14, 15 ard 42, Also, on pages 162 and 163

A\l

are five safety rules, Write these below:

(1)

(2)

1943




M-VI-2 3

LEARNING ACTIVITY (cont'd):

(3)

(4)

(5)

de In reference c. read page 197 and note figure 45.

5. Because the amount of material in this Learning Activity is so

long, it may be necessary for you to refer to it several times.

6. Go on to your Learning Practice.

LEARNING PRACTICE:

Tools and Equipment
1. Lathé with 3-jaw chuck ' . 3. Measuring tools
. 2. Grinder 4, Tool bits
1. Obtain from your instructor some square stock/to use as practice
pieces for grinding cutting tools.
2. Your instructor will demonstrate the proper gfinding of the tool
bits.
3. Grind, on the practice square stock, the tool bits you will need.
4, Have your instructor check your practice pieces, and when you

are ready, he will issue you tool bits to grind.

194
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LEARNING PRACTICE (cont'd):

5. Obtain from your instructor a piece of round stock, and at
this time have him fill in the dimensions on the drawing
in this task package.
6. Machine the piece to the specifications of the drawing.
7. liave your instructor check your work. Save this piece of
stock for a later task package.
This has been a long task package. You have done a real day's work
by finishing it, and have learned many of the operations of the

lathe.

Don't jaw around too long now before beginning the next task

package!
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UNIT VI: THe LENGISE LATHE

TASK PACKAGE 3: TAILSTNCK ADJUSTMENT

PREREQUISTYE: UNIT VI, TASK PACKAGE 2

RATTONALL:

rhere's a time to rise, a time to shine, and a time to align.
Precision machining requires the proper alignment of headstock and
tailstock. So rise, shine, and align!

Besides the new parts of the lathe you will learn about in
this task nackagé, there are two operations that you as a machinist
must be able to perform, and these are also included in this package.
The first of these operations is aligning the tailstock, Before
any accurate work can be machined on the lathe, the headstock and
the tailstock must be aligned. Once this has been accomplished,
you are then ready to center drill a work piece for further lathe
operations,

You will probably find that aligning the tailstock for the
firs;t time is a time consuming operation. It takes a great degree
of skill to do this, but vou will find, as is so often the case,
that each time you do this aligning it becomes easier,

You are rapidly inereasing your skills as a machinist. Keep

up the good work.
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OBJECTIVE:

Upon completion of this task package you will be able to use centers
for alignment and necessary holding devices to adjust the tailstock
to the zero position and prepare it for drilling operations. The
standard of acceptance for c£ecking the position of th; tailstock

will be turning a six-inch piece of stock with a tolerance of + .00l

cf an inch from end to end.

LEARNING ACTIVITY:

1. View scund-slide program M-VI-4 for today's matinee.
2. In your reference material read the following:

a, Technical Meials, Unit 76, pages 343 and 344. Note the

following illustrations, 76-1, 76-2, 76-3, 76-6, 76-7,
and 76-8.

b. Machine Shop Operations and Setups, pages 229 and 230,

c¢. Machine Tool Technology, Unit 56, pages 241 to 247.

d. Metalwork Technology and Practice, sections 1191 to 1194,

pages 479 to 48l. You should also study the Words to Know
section cn page 493.
3. You are ready to work on the lathe again. Check with your instructor
and see what lathe needs its tailstock aligned, then start your

Learning Practice,

198
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LEARNING PRACTICE:

10.

1
-

Tools and Equipment

1, Lathe 3. Center drill

2, Dead and live centers 4. Micrometer
Set the alignment of the tailstock.
Install a 3-jaw chuck on the headstock.
Obtain an 8" piece of round stock from your instructor and
chuck it in the lathe. This will be your test piece,
Center drill one end. See figure 1032, paze 479, Metalwork

Technology and Practice.

»

Remove the center drill and chuck from the tailstock and install
dead center,

Chuck the test piece so that at least 6 1/2" are exposed for
turning, and set piece in dead center. Make sure you lubricate
the dead center.

Make a 6" turn on the test piece, then measure both ends with
your micrometer. Accuracy should be + .001 of an inch,

Have your instructor check your test piece.

After tailstock is aligned, center drill both ends of the piece
of stock that you used in your last tasl package. Keep all stock.
Show your work to your instructor, and with his approval go on
to the next package.

You're the quarterback - call the right plays.
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UNIT VI: THE ENGINE LATHE

TASK_PACKAGE #4: 4~JAW OPERATIONS

PREREQUISITE: UNIT VI, TASK PACKAGE 3

RATIONALE:

You have only two jaws, But did you know that some things have
twice that many? In this package you will become familiar with
one of them ~ the 4-jaw chuck.

You have used the dial indicator as a testing device and
also did some simple measuring with it. Now you will get a
chance to use it In conjunction with a machine and in the
manner in which i .s normally used by the machinist,.

In this task packar~ you will also be introduced to the
4=jaw chuck, This is a ..~.ding device that you will find to
be very versatile and useful, for chucking odd-shaped work pieces.
You will also use this chuck for more accurate work, when
chucking normally shaped pieces, than you can do in the 3-jaw
chuck. The 4~jaw chuck may not seem more accurate than the
3-jaw chuck at first glance, but when you have set up a work
piece, using the dial indicator, you will see how accurate the
4-4aw chuck is. This accuracy 1is one of the reasons machinists
use this chuck so often when you might think they would use the

3-jaw chuck. In the machine shop accuracy is your busiress!

<G
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OBJECTIVE:

Upon completion of this task package you will be able to use a dial
indicator for truing the work piece for performing appropriate lathe
operatiocns in a 4-jaw chuck. The standard of acceptance will be

determined by the specifications of the drawing.

LEARNING ACTIVITY:

1. View sound-slide program M-VI-5 for today’s attraction.
2. Your reference reading is as follows:

a. Metalwork Technoloev and Practice, pages 473 and 474,

section 1185. Note figures 1012 to 1014.

b. Technical Metals, page 349, topic Using Chucks. Also

notice figures 76-23, 76-24, 76-25 and 76-26.

€. Machine Shop Operations and Setups, pages 184 to 186

and figures 27 and 28,

d. Machine Tool Technology, Unit 66, pages 263 to 266 and

notice the figures in this unit.

3. Give two reasons for using a chuck with independent jaws:

4. To locate work .001" or closer use a

J. when using chalk for centering stock, the chalk mark shows the

spot.

24
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LEARNING ACT1VITY (cont'd):

6.

To prevent accidents the wrench must be removed

each time after its use.
Answer the above quescions, show your work to your instructor

and do your Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1. Lathe 3. Dial indicator set

2. 4-jaw chuck 4, Micrometer
Using the test work piece from your last task package and the
dial indicator, center this work piece in the 4-jaw chuck.
Have your instructor evaluate your work.
From the drawing used in Task Package 2, subtract .025 of an inch
from each dimension.
Show this modified drawing to your instructor.
Chuck the work piece made from the drawing and cut it to the new
dimensions. Use the tailstock and dead center, and don't forget
to lubricate the dead center.
Have your instructor check your work and save the pieces of stock.
You will use them again.

Clean your machine and area. Have you been lubricating the lathe

before you use it? This must be done. A good craftsman always takes

care of his tools and equipment, If you are enjoying your work you

will become an excellent machinist!

=02
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PRERTILISITES:  UNIT VI, TASK PACKAGE 4

As an individual, you like to be original. One way to be

is to design something new - or at least a part of it. Here's

chance for originality. So call on all your resourcefulness in

¥anv times the machirist is called on to design a part for a

vezin iob. He pay have a large quantity of information to help him
J Yy X

or he may have very little information; in either case, he must use a
creat deal of ingenuity and usually all of his skills to & the job.

iz given an ascignment, the machinist does it and, since you

sre the machinist, you can and will do this job. The skilled machinist

help when ond if he needs it, and you should do the same
let assemblv you will be employing in this task package is
mple device to usu. It is quick and accurate, so it is used

in production work.

e

ave fun with this task package!

YT
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OBJECTIVE:

correct

Upon completion of this task package you will be able to use the

a collet assembly. The standard of acceptance will be determined by
the specifications of the drawing and your setup will be evaluated

in accordance with the instructor's checklist.

collet assembly to perform appropriate lathe operations in

LEARNING ACTIVITY:

1. View sound-slide program M-VI-6A as today's show.

2. Read and study the following refercnce material:

Q.

bl

dl
3. The

as

b,

C.

Technical Metals, page 343, the topic, The Collet Chuck.

Metalwork Technoiogy and Practice, page 473, topic, Collet

Chucks., Look closely at figure 1007 and 1008 on page 472.

Machine Shop Operations and Setups, pages 151 and 152

Note figures 19, 20 and 21.

Machine Tool Technology, page 259, and figures 9-108 and 9-109.

collet chuck is used to hold:

stock

stock

stock

Can you do precision work in a collet chuck?
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LEARNING ACTIVITY (cont'd):

5. A spring collet chuck should never be used to hold work that !
is more than of an inch oversize or undersize,
6. Name the five parts of the Draw-in Collet Chuck Assembly:

a.

b,

e‘

7. Make up a drowing, using the information from Blueprint Reading

for Michinists, Units 1 to 11, for machining the test piece of

stock you used in the last two task packages. Include the
following types of cuts in the drawing and also the dimensions
you will machine them to:
a, Turning ¢. Square shoulder f. Groove
b, Facing d. Fillet shoulder

8. Feel free to ask your instructor for help with the drawing.
Make the drawing as professional looking as you can - Remember
you should be able to hand your drawing and piece of stock to
another machinist and he should be able to do the job without

Q asking you questions. You may not be able to do this on your
]

first try, but this is the target you should aim to hit.
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LEARNING ACTIVITY (cont'd):

9. Show your piece of stock and drawing to your instructor. You

should now be ready for the Learning Practice.

LEARNING PRACTICE:

Tools and Equipment
1. Lathe with collet assembly 2. Measuring devices
1. Chuck the test piece in a collet assembly. (You may have to turn
it to fit the assembly.)
2. Machine the workpiece to the specifications of the drawing you

made in the Learning Activity.

3, Show the finished part to your instructor.

Friend, if your part came out looking like your drawing you

have done an excellent job. Gee! Doesn't it feel great to succeed?

<206
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UNIT VI: THE LNGINE LATHE

TASK PACKAGE +#6: FACE PLATE

PREREQUISITE: UNIT VI, TASK PACKAGE {5

RATLONALE:

A face plate is not a catcher's face mask, Neither is it
a dental or medical device. Why not become familiar with it
here - along with a new breed of dog?

This task package shows you.another way of setting up a
work piece on the lathe, In this setup you will be using a face
plate, centers, and a lathe dog. The lathe dog, by the way, is not
a hound that sleeps under the lathe all day.

You should not find the work in this task package to be very
hard. Most of it you have done beforc, and of course you will be
doing work like this many times in the future. Don't assume the
jobs in the task packages are 'busy work'; they are designed to
give you all the basic skills you need to enter machine shop work.

Try this easy package; you will like the change.

Q 207
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OBJECTIVE:

Upon completion of this task package you will be able to use a
face plate, centers, and lathe dog to perform appropriate lathe
operations between centers. The standard of accuracy will be

determined by the specifications of the drawing, and your setup

will be evaluated in accordance with the instructor's checklist.

LEARNING ACTIVITY:

1. View sound-slide program M-VI~8A for today's feature,
2. The reading assignments for this task package are:

a, Technical Metals, page 342, topic Face: Plate and Lathe

Dog.

b. Machine Shop Operations and Setups, pages 187 to 195, and

the topic Lathe Center on page 153. Also note figures
23, 24, and 25 of page 153 ond figure 27 on page 154.

c. Metalwork Technology and Practice, pages 481 to 484, sections

1194 to 1197. Figures 1037 to 1041 are excellent
illustrations of using a face plate and centers.

d. Machine Tool Technology, Units 58 to 61, pages 247 to 254,

Note the pictures and illustrations.

Q :3()?3
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LEARNING ACTLIVITY (cont'd):

3. Measure the part you made in task package #2 of this unit. Use
the drawing of that part, enclosed in this task package, and
mark in the original measuremc.ts. Reduce all measurements by
.025 of an inch. This drawing uitﬁ the new measurements will be

used in the Learning Practice.

4., When you have finished your reading assignment you will be

ready to start the Learning Practice.

NOTE: By this time vou should have seen how important it is for you

to thoroughly read and observe the Learning Activity., If at any time

you have questions about any of the work in the task package, ask

your instructor.

LEARNING PRACTICI:

Tools and Lquipment
1. Lathe 3, Lathc dog
2, Face plate 4, Live and dead centers
1. Check the alignment of the centers. You may use any method
you wish that will do the job.
2. Chuck the part that you made (not the test piece) in task
package #2, between centers,
3. Reduce all dimensions by ,025 of an inch. Use the drawing from

the Learning Activity. Make sure you use the proper tool for each

operation. 2

9




M-Vi-6 4

LEARNING PRACTICE (cont'd):

4, When you have finished, check your work over carefuliy and
then have your instructor evaluate it.
5. Put away your tools and clean up the area, Did you lubricate
the lathe? ‘
Arc you able to see how you can use different setups on
the lathe to accomplish different operations? Don't become rigid
in your selection of setups, Use the onc that is best for the
job you are doing.

Don't imitate a lazy dog. Use the lathe dog!

W
P\
2
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UNIT VIi: THE ENGINE LATHE

TASK PACKAGE #7: STEADY REST

PREREQUISITES: UNIT VI, TASK PACKAGL #6

RATIONALE:

You get a steady rest and a bonus in this package. Isn't
that a rare combination? We all like rest and bonuses, don't
we? But not many of us enjoy knurling as a bonus. Read further
for details, ‘

This task package will introduce you to two more lathe
operations. One of these is using a steady rest for machining
a long piece of stock, and the second cone is a kind of bonus

- because you have been doing a good job. The bonus operation is
called knurling, and it is a form of metal cutting that you
have seen many times and even used on a number of occasions.
Knurling is employed for making a grip on metal handles and
also on knobs that are turned by hand,

Later on, as vou advance in your machine shop work, you will
want to make some of your own tools. Often times a machinist
finds it necessary to make special tools which have a knurled

finishe You can look forward to someday making your own tools.
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OBJECTIVE:

Upon completion of this task package you will be able to use a

- steady rest to turn a long shaft. The standard of accuracy will
be determined by the specificdations of the -“rawing. Your
performance will be evaluated in accordance with the instructor's

check list.

LEARNING ACTIVITY:

1. View slide-sound program #M-VI-10 as today's matinee.
2, Study the following reading assignments:

a, Technical Metals, page 350, figure 76-29, shows the steady

rest being used in a drilling operation.

b. Machine Shop Operations and Setups, pages 155 and 156. Note

figure 28 on page 155. Also pages 195 to 198, the topic
Knurling.

c. Metalwork Technology and Practice, page 486, section 1200,

Knurling, and pages 487 and 488, section 1203. Note figure
1058.

d, Machine Tool Technology, Unit 61, pages 253 to 256; and Unit

€3, pages 256 to 258,

3. Another name for the steady rest is

P
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LEARNING ACTIVITY (cont'd):

4, Why should you not draw the tail center too tightly?

5. It is often necessary when using the steady rest to lubricate the
workpiece where it turns in the steady rest,

6. When knurling, the lathe is set in _gear, If you have
trouble doing this task package, ask your instructor for help.

7. The longitudinal feed for knurling is te

8. The tool-post type of knurler is known as a

knurler,
9, Don't forget to use oil when you are knurling.
10. Make a working drawing that shows a 24" length of round stock

about 3/4 of an inch in diameter being machined with the following

operations.
a. Facing both ends ¢, Knurling 3" of one end
b. Center drilling both ends d., Cutting square shoulders

in tue end opposite the
kaurl
NOTE: Cut the knurl in the chuck end and close to the chuck,
Put in the finished dimensions when you receive the stgex
from your instructor.
11. After your instructor evaluates your work, you should be recd:

to start your Learning Practice.

Zi4
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1, Lathe 3. Knurling tool

length and over 3/4 of an inch in diameter,

Face both ends of the stock and center drill.

Set up the workpiece in a 3-jaw chuck and use the dead center
in the tzil stock,

Do the machining according to the drawing you made in the

Learning Activitv.

When vou are finished, show your drawing and your work to your

[¥s

nstructor and clean up the area,

the key that unlocks quality!
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You, a8 a foliower of the metals program, are entitled to
T fow. Lot that you're going to get out of work completely,
though, Jus:t read the next paragraph for an explanation,
it is time to give vou a little break and have you do a
€. So far your work has been very good, and

usé this is a short package, don't let your work get

.18 task package you will learn to use the follower
Test, It Is scmewhat like the steady rest you used in the last

asi package, bdut this rest does not stay in one place. Instead

1t Is zountecd on the carriage of the lathe and moves along behind
the tcel LIt as the tool is cutting. This supports the work piece

vtting of thin shafts,
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1Y smart peeple, these machinists!
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OBJECTIVLE:

Upon completion of this task package you will be able to use

a follower rest to turn a long, thin shaft, The standard of
accuracy will be determined by the specifications of the
drawing. Your performance wiil he evaluated in accordance with

the instructor's check list.

LEARNING ACTIVITY:

1. View slide-sound program #M~V1-1ll for today's star actraction,
2. lead the following assignments:

a. Glachine Shop Operations and Setups, review pages 155

and 156.

b. Macnine Tool Technology, Unit 61, pages 253 to 256,

3. On the drawing you made for the last task package, (H-VI-7),
make the following modification., The end that has the sh?ulders
on it is to be turned for a length of 10" to whichever of the
following sizes you can turn it to:

a. /2" b. 7/16" c. 3/8"

NOTE: Try for the largest diameter that you can machine., If

your work piece has a diameter smaller than 3/8th of an inch, go

to the next larper diameter.,

219
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LEARNING ACUIVITY (cont'd):

4. Show your instructor the modified drawing and the pjece of
stock. With his approval you may start your Learning
Practice,

LEARNING PRACTICE:

Tools and Equipment
1, Lathe 3. lool bit
2, Follower rest
1. Using a follower rest machine the work piece to meet the
specifications of tne drawing you made in task package M-VI-7,
2, When you have completed your machining operations, show your
work to your instructor,
3. Clean up your area. You did lubricate the lathe before you
- used it, didn't you?
4., Save your drawing and the work piece. You 1ill need them for
a future task pachkage.
This was a short t~sk package, but you deserved it for the
good work you have been doing. For a machinist the size of the
job doesn't count. Vhat does count is the quality of the job.

A little rest may follow the study of tne follower rest.
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UnIT VI ibb LiGlobk LAThe

TASK PAUEAGL S D iTLL ANY READ

PPLRLOUTSTIE:  CaIT VI, TASK PACKACGL 8

PATTONALL:

- brill and ream, ream and drill, drill and dream. You've already
passed tue dream stage on vour wav to becoming a machinist, Let's
pause nere at the drill and ream stage,

You unave alreadv used tune tailstock on tne lathe for center
-drilline a work piece, Jn tnis task nackage you will again be using
the tailstock, but tais time it will be for the drilling and reaming
of holes. Tuis is a verv common machining operation that is performed
by the machinist manv times dering his vorking day. 1In learning thesc
operations vou will be _loing new skills to your growing lis! of
ccmpetencies,

Remenber, wuen vou are doing these task packages tuat vou are
learning the basic machine operatiors. As a good machinist you will
want to improve on these basic sikills, and one method of doing this
is by emploving vour imagination as you are working., Look around you
anud see if there are otuer wavs ot applving wnat vou are learning,

It takes brain pover to control nachine power!
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OBJECTIVE:

Upon completion of this task package yoa will be able to do the

following:

a. select and use the correct drill bit for drilling an
undersize hole for a givén reamer.

b. ream to a given size.

Performance requirements involve an accuracy of + 1/64 of an inch.

LEARNING ACTLVITY:

1. View sound-slide program M-V1-12 as today's attraction.
2. Your reading assignments for this task package are:

a. Technical Metals, pages 350 and 351, topics Drilling on

. the Lathe and Reaming.

b. Metalwork Technology and Practice, section 1198, page 485.

Note figure 1050,

c. Machine Shop Operations and Sctups, pages 228 to 230.

Notice table 1 on page 229 listing the operations on the
lathe.

d. Machine Tool Technology, Unit 68, pages 267 to 269,

Read carefully the procedure for drilling and reaming a

workpiece in the lathe,
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LEAANTAG ACYIVITY (cont'd):

3. tCan you use taper-shanked tools in a drill chuck?
4, Small drills are fed at a rate than larger drills,
5. You should alvays drill a aole at least ,202 of an inch
- undersized vien reaming., As an example: if tne hole is to
be reamed to 3/16th nftan inen (,1375), vou would then want

to drill the hole with a lio. 13 drill boit (,1350). Waat is

the dif ference between these tvwo sizeg?

6, On the drawing of the part vou made in task package 2, draw in
and mark in the appropriate manner a drilled and reamed hole,
Cneck with vour instructor for the size nole to make,

7. Waen you have completed vour work, move on to the Learning
Practice,

° LEARRTNG PRACTICE:

fools and wquipment
1, Lathe 3., [failstock drill chuck
2, 9Irill bits and recamers
1, Obtain from your instructor a picce of round stock about 1" in
d{ameter and about 3" in length,
2. wrill and rcam a hole less than 1/2 of an inch in this piece of
SLOCK,

Check vour reaming for accuracy.

wr

4., You may drill and ream a 1/16th of an inch larger hole for

O
ERIC practice, - -
wiiﬁﬁn :3‘ Ve
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LEARIT

NG PRACTICE (cont'd):

5.

O

ERIC

Aruitoxt provided by Eic:

Prill and ream tae hole in your part to the specifications
on your drawing., Save tie pieces and the drawing for future
use.

Show your work to vour instructor for evaluation.

Clean up! Wash up! Show up for the next task package!

You're reallv making the scene vith the machine!




M-VI-10
UNTL VI: THE ENGINE LATHE

TASK PACKAGE 10: MANDREL

PREREOUISITES: UNIT VI, TASK PACKAGE 9

RATIONALE:

You've heard of Mandrake the Magician. But here we're
concerned with Mandrel the Magic Machine Tool, Study it aud
see what a practical device it is,

Tn the last task package you learned how to drill and ream
a hole, In this package you will put that hole to use by inserting
a mandrel in it and doing machine operations on the piece of stock
vou made in task packagé two.

You may be wondering at this point why you have been using the
same piece of stock for so many task packages. The reason for this
Ais money, Metal stock is very expensive and this is a fact that a
good machinist alvays keeps in mind. You do not waste stock if you
can help it. Remember - there is no such thing as scrap in a machine

shop!
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OLJECTIVE:

Upon completion of this task package you will be able to use the
mardrel between centers to pexform appropriate lathe operations on
a workpiece mounted on a mandrel, The standard of acceptance will

be determined by the specifications of the drawing.

LEARNING ACTIVITY:

1. View sound-slide program M4-VI-9, today's feature,
2. Read in your reference material the following assignmentgs

a. Technical Metals, page 353, topic Turning Work on a Mandrel,

Note figures 76-37. \

b. Machine Shop Operations and Sctups, page 156, and figure 31

on page 157. Also read page 190 and study figure 36,

¢. Metalvork Technology and Practice, page 487, section 1201

and figures 1055 and 1056,

d. Machine Tool Technology, Unit 70, pages 271 to 273.

3. Uhy do you use a mandrel to machine a workpiece?
a.
4, What is used to extend the adaptability of a mandrel .of a given

size?

5. If {c were necessary, could you make a mandrel?

‘ PLAVASS
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LEARNTNG ACTIVITY (comt'd):

6.

Using tie same drawing as you used in task package 9, reduce all
the dimensions by .0L5 of an inch except che drilled and reamed
hole, If you do not have enough stock to make this reduction at
certain points, don't do it.

Have vour work evaluated by the instructor and ask any questions

you may have, then start your Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1, Lathe 3. Drill bits

2, Uandrel 4, Tailstock chuck

Using the workpiece from task package 9, the one in which yvou

drilled and reamed a hole, insert it on a mandrel.

NOIL: You mav have to change the size of the hole by redrilling
it to fit the mandrel.

Mount the workpiece and mandrel cn the lathe, between centers,

and remove the material specified by your drawing.

Show the completed workpiece and your drawing to your instructor

for evaluation,.

Clean up your machine and area. vid you lubricate the machine

before starting to work?

Are you Impressed with the different ways in which you can work

a piece of stock on the lathe? There's still more to come, so

don't slow down!

1
Loafinn doesn't get you any bread. 226




dnIT VI Wad, LNCINE LATHL

tASK PACRACE Ll: BORING

PULREOLISIIR:  LNIL VI, TASK PAURNAGE 10

SATIONALE:

. - Some insects are known as borers, but vou don't have to become
an insect to do a good job of boring. You just have to be develrping
vour sxills as a budding machinist.

In tnis task package you will {ind out sometning that may
surprise you a bit, In task package 9 you used a drill bit and
rearer to make an accurate hole in a workpiece, Nou you are gojng
to find out that tais method of making noles is not always completely
accurate, but don't worry; the maciinist has a method for making a
verwv accurate hole. Tnis metnod 1s called boring, (You won't Lc bored
witu tais task package tnouqn,) boring makes a very accurate hPle
because it does not depend on the cxisting nole as a guide, It is
in fact independent ¢f tne existing aole, Sound confusing? If so,

it von't be ufter you aave cor.nleted this task package,

ERIC 2e7

Aruitoxt provided by Eic:




M-VI-11

OBJECTIVE:

(%]

Upon completion of this task package you will be able to use
a boring bar assembly to increase the size of a hole, to a
given size. Acceptable performance will be a tolerance of

+ .001 of an inch.

LEARNING ACTIVITY:

1. View sound-slide program M-VI-13, which is not a show meant

to bore you.

2, Reference reading for this task package is:

a.

Technical Metals, page 351, the topic Boring.,

Note figure 76-31.

Metalwork Technology and Practice, section 1199,

pages 485 and 486. Notice figures 1048, 1051 and
1052.

Machine Shop Operations and Setups, pages 232 to 236,

the topic Boring in the Lathe. The illustrations and

&

pictures are excellent, so study them well.

Machine Tool Technology, Unit 69, pages 269 to 270.

This reference gives you the procedure for boring on

the lathe.
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LEATLING ACTIVITY (cont'd):

3. ine cutting edge of tae tool is set at the height of the

of the work,

You will use the boring bar for small diameter

I~
.

nolies.
5. Whenever a nole must be true, the best way to produce it is

oy .

5, DBoving is the cutting and enlarging of a round hole to make:
2, A more size.

b, A hole tiat will not .

¢, The hole accurate with its .

7. ¥Men vou have [finisned with the above answers, snow your work

to vour iastructer and go on to your Learning Practice,

S L amera te gy e
LIATLING POACTICE:

1ools and Lguipment
1, Lathe 3. 4~Jaw chuck
2. Dorin: bar asscmblv 4, Dial indicator
1, In tasX paciiage 9 veou drilled and reamed a hole in a piece of

stece aboutr 3" in length and 1" in diameter, Using this same

ey

~iece of stocx, cunuch it in a 4-‘av chuck, and practice enlarging

tue nele witn the boring bar., o not enlarge the hole more than

i/i6th of an inch,
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LEARNING PRACTICE (cont'd):

NOTE: Have your instructor check vour setup before you start boring,
\ . 2, Using the part you drilled and reamed a hole in as required in
task packape 9, increase the size of this hole by 1/16th of an
inch, Be very careful if the walls are getting thin, or you
might cut through the wall.
3. Shou vour work to your instrﬁctor after you have carefully
checked it for accuracy.

Zemember that the reason you bore a workpiece is to get an

accurate hole. Do you understand why you will not always pet
an accurate hole with a drill bit and reamer? If you don't
take anotner look at vour reference material,

Columbus never gave up, Why should you?
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Unit VI THL INGINE I..;ﬁ??l.

LAIN PACUNET 123 [RALADING
TUERENCISITEST  UNIT VI, TASK PACKAGL 11
SATIONRALE:

fiave vou ever tried to thread a needle? 1It's not always easy
te do ov nand,  Vell, the type of threading here is quite different.
it's gnother xind of threading process, and it may be easier than

tnareading a2 needle by hand,

can be a uavrd job. In this task package you will thread stock, but
find it's not very hard to put a nice set of threads on a
vorxplece vhen vou are using the lathe., You will also cut left-hand

threals agnd use g die and diestock with the lathe to cut more threads.
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You will not find this an easy task package. Vhen you have a
mrotler ov den't understand something, ask your instructor about it,
s T .ere to nelp veu help vourself,

i3 ne such tning as a dumb question,




M-VT1-12

OBJECTIVE:

Upon completion of this task package you will be able to use
hand ground and formed thread cutting tools, and dies and
diestock to thread right-and left-hand threads, The standard

of accuracy will be determined by the specifications of the

drawing,

LEARNING ACTIVITY:

1. View slide-sound program M-VI-14 as today's super attraction,
2, To help you complete this task package read the following:

a., lechnical Metals, pages 351 and 352, the toupics low

—
to Cut Sharp V Threads on the Lathe and Cutting Threads

- with Taps and Dies on the Lathe.

b, Metalwork Technology and Practice, section 1204, pages

488 to 492, Also read over the Words to Know section
on page 493,

¢, Machine Shop fperations and Setups, pages 201 to 222,

This is excellent background information on threading,

d, Macnine Tool Technology, Unit 73, pages 277 to 283.

Here are how-to-do-it procedures. Read carefully,
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M-VI-12

LEAPLING ACPIVITY (cont'd):

3.

Some things vou should know about:

a. Thread charts i. Left-hand threads

b, TFeed chérts j. Right-hand threads

€. Standard-cnange gear lathe k., Die

d. Nuick-change jear lathe 1. Diestock

e, Threading dial m, Compound angle

f. Center gape n. Acme thread

7. Tormed tool bit o. Square tiiread

h, Hand-ground tool bit p. American Standard thread

Be able to explain to your instructor the above items,
Take the time now tc write notes on each of these items,
Using the drawing vou made in task package 8, and the

reference material in Blueprint Leading for Hachinist,

unit 16, drav ti.reads and label these tunreads on the
drawving. Select the size threads that are appropriate

for the worknicce you machined in task package 3,

Wnen you have nodified your drawing and feel coafident that
vou can explain the above terms to your instructor, see him,

and if he tells vou to, go on to your Learning Practice, Make

sure he checks vour draving and vorkpiece,
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M-VI-12

LEARNTING PRACIICLE:
Tools and Equipment
1. Lathe 3. vies
2. ‘fhreading toc its 4. Die stock
1. Use the workpiece from task package 8 and the drawing you
changed in the Learning Activity in this package to cut
external turcads on the workpiece,
2. On the same workpiece cut left-hand threads. The size does
not matter in this practice.
3. Obtain a piece of stock from your instructor and use a die
and diestock to cut threads., o this on the lathe, please.
4. You may also want to tap a hole!or two. Ié?éo, use the pieces
of stocx you have and do so. This is for i;ur own exparience
and is the bonus operation.
5. Shov all your work to your instructor. le will tell you how

good a job vou have done, or he might want you to practice some
more. -

Clean Up Time!

Keep threading your way through these task packages!
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UNIY VI ThE EJGINE LAUHL

TASK PACKAGE 13:  LAPERS

PRLREOUTSTTLS:  wwIl Vi, TASK PACKRAGL 12

PATTONALE
Readv to taper off a iiLtch Well, now's your chance. You
won't be cutting a caper nere, but cutting a taper,
You have reacned tne last cutting operation on the lathe with
this task package. Think back to all the different operations you
o nave learned since vou started these task packages on the lathe, Tuere
have been a large numoer of them,
In this task package vou will learn to cut a taper on a
niece of stock. This is not an easy job to do, but then there are
. few jobs that are easy for a macninist, Besides cutting tapers,
vou will be asied to make some drawings of these tapers before you
cut them. Tiis is not an unusual request to make of a machinist. !
licre again, he must use his vrain power to get the job completed, ’

Brain Work + “luscle VWork = dachine Work.

ERIC

Aruitoxt provided by Eic:
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ORJECTIVE:

Upon completion of this task package you will be able to use the
compound, offset tailstock, and taper attachment to turn tapers
to a specific degree of inches of taper per foot. The standard of

accuracy will be determined by the specifications of the drawing.

LEARNING ACTIVITY:

1. View sound-slide programs M-VI-8, M-VI~-15 and M-VI-15B as the
triple feature.
2. In your reference material read the following:

a. Technical Metals, pages 346 to 349, the topics Turning

Tapers, and Taper Turning with the Taper Attachment. See
figures 76-13 to 76-19.

b. Metalwork Technology and Practice, section 1197, pages

483 to -74, Figures 1047 to 1050 show the three different
ways to cut a taper on the lathe,

¢. Machine Shop Operations and Setups, pages 220 to 229,

Excellent information on calculating tapers.

d. Machine Tool Technology, Unit 72, pages 274 to 278, The pro-

cedures for all three methods of tapering are covered in this unit.

e. Mathematics for Vocations, package Number 23.

f. Blueprint Reading for Machinists, Unit 11.

Zub
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MeVI-13

LEARSTING ACLIVILY:

3.

4

You provbably felt tnis question coming, so ansver it in
the snaces below, The question is, vhat are the three
metnods of cutting a taper?

a,

hat method of tapering is used for short, sharp tapers?

Vhat method of tapering is used for long tapers?

Another name for the 14 2-up marxs on the tailstock 1s?

rlarks Hint+ Check Technical

Hetals,

hen it is nccessary to measure tne amount of tailstock offset

witn accuracy, the graduated collar on the

screv is used,
Yjalle up three dravinns for cutting tapers by each of the three
methods, Mal.e sure vou state on the drawings: the amount of

taner, the length of taper and the finished size of both ends.
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1-13 . 4
i

G ACLIVILY (cont'd):

Y.

'
Also, tne lengtn and diameéer of the stock should ve on the

1

dravina, 3
have vour instructor ciheck your vork and with his permission

fo on to vour Learning Practice.

{

LEARNING PUACTICL:

Tools and Lquipment
1. Lathe
2. Taper attachment

Using tue draving vou made in the Learning Activity, obtain

from vour instructor three pieces of stock,

Cut tie tapers on tune stock according to vour specifications

on tune drawing,

Check vour tapers by tne specifications on your drawing,

Have your instructor evaluate your work.

Save tue workpieces that you have machined. -

Clean up, spruce up, and if you don't have a heavy date tonight,
take a flins witih another Lask package,

von't get uptight - keep doing it rigat!
H g I El >
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udlT VT TiD eNGTNE LALHE

FASKR PACKNAGE 14:  POLISHL.G

PRERLOUIST1ES:  ULsIT VI, TASK PACRAGE 13

PATTONALL:

You polisa veur sioes and vour car, don't you? tave vou ever
polished any apples? Some peonle do, don't they? At any rate, it's
a darn good idea to polish workpieces in the machine shop.

In tiue past task packages vou have made many tvpes of cuts and
performed a srcat manv operations on the latiie, You have by no means
used all the lathe operations taat can be accomnlisned, but you now
have a sood basic idea of whal a competent machinist can do with this
machine., As vou wori. in the machine shop, you will see, if you keen
vour eves open, other onerations, and in time you will learn to do
tuese, bBbefore tiis happens, hovever, there is anotier operation for
you to learn in tiis task naclage,

Tn tuis task package vou vill learn to polish workpieces,

Polish ug is the operation wnich gives vour product a professional
looh and can, in manv cases, nmake it an object of beauty, As with
all operations on the lathe, perform tivis one wita care and crafts-
manahin,

The nrofessional polishes nis nroduct!

a3
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M-VI-14

NBIRCTIVL:

Lpon completion of tueis task packase vou will bLe able to use files,
abrasive clota, and lanpiag compound to surface finish stock,
Your performance will ve evaluated in accordance with the instructor's

cnecklist,

LLAVPAING ACUIVLTY:

1. Viev slide-sound program :-VI-16 for today's first-run snow.
2, iead the fellowing material in vour references:

a, tachine thop “perations and Sctups, vages 43 to 35,

tae topic Iiles  and pages 1Y to 291, tue topics
Tiliing York in tuae Lathe, and Polishing Work in the
Lathc,

v. _fachine tool techmolopv, Unit 62, pages 255 to 257,

and Lnit 112, nages 420 to 423,

3. The above rcferences will tell you about filing and using
abrasive clotit for nolishing on a latae. Botn of tlese
metuods will produce a finished surface of good quality,
but tnere are times vhen a machinist must produce an
even vetter surface finish {han tuese metilods can do,

For' these times, vou will uge lapping compound for surf{ace
finishiing., Lapping compound is a fine abrasive nowder,
E i?:‘ made into a paste, by mixing it with vaseline or lard oil,
AR\V
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LEALTNG ACLT LY (cont'd):

It is usually purcnased alreauv mixed and in different
grades,  Laecs vith your instructor anu sce what kinds of
lapning cornound you nave jin vour machine stiop.

4, love on into the nearnine !ractice.

: LEAPA Tal D0nC T ICE:
i
v Tools and :lauipment
1, Latuae 3. Abrasive cloth
2. viles 4. Lapping compound
1. dauen tue part you made in tasw nacnage 2 in tae lathe,
2. Select a smoota, Jouble cut file with a handle on it,
NOTE:  fae handle on a file is a safety feature; never use
a file on or off a macuine, without a handle.
3. fentlvy file tae rotating surfaces on your nart, Break all
. saarp cdres, Adjust speed tor tue material being cut,
- 7

4. use a strip of abrasive clota and remove tne file marks
from tie rotating part. (use a few drops of oil.)

>. Llean tue mart vith a clean clotn and inspect it for
scratchies and tool marks.

b, sing the back or non~abrasive side of a piece of abrasive

clot., anply Lapning compound to tae surface of the part,

and {inisa vour polishing witn lapping compound,

244
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LEARNING PRACTICE (cont'd):

7. Clean and inspect the part.
8. VPolish the other pieces you nhave machined in this unit,
9, ilave your instructor evaluate your work.
Your workpieces should have a professional look to them.
- wothing sells the individual machinist better than professional-
looking products,

von't play possum! Play polish!

O
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TASK PACKAGE 20: TURRET LATHE

FRIRIGU.SITLS: UNIT VI, ALL ENGINE LATHE PACKAGES

gh procuction machining is one of the most important factors in

uantities of duplicate parts in today's modern
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The turret lathe has taken the place of

the engine lathe because of its versatility and multiple tooling.

clergnces and produce parts with very smooth finishes,
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ewer mocel curret lathes are numerically controlled

mzlhines wnose svsten cof operation is dictated by coded perforations
IT & taper tape. The autcemobile industry is one of the leaders in

the use cof tape contrelled nmachining, This task package is designed
tc the turret lathe and give you an opportunity to

s;ze experience in turning operatious with multiple tooling.

(L
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o

his, the turret lathe has long been known for its ability to
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OBJECTIVE:

Upon completion of this package you will, on a turret lathe, set
multiple tooling for facing, turning outside diameters, drilling
and tapping, chamfering a nqmber of workpieces to the specifica-
tions on the parts drawing provided in this task package. Your
performance will be evaluated in accordance with your

instructor's checklist.

LEARNING ACTIVITY:

1. View sound-slide program M-VI-20, a multiple single feature.
2. To help you understand multiple tooling on a turret lathe, read
the following references:

a. Machine Tool Technology, pages 23 and 24.

b. Machine Tool Technology, units 57 and 60.

INFORIATION:

Multiple tooling is required when setting up jobs on the turret
lathe. On page 4 is a diagram illustrating the turret lathe layout.
The parts are indicated by arrows and will be referred to throughout
this package. The headstock function is basically the same as any
engine lathe. Usually, the chuck has soft jaws and can be bored out as

needed to insure concentricity for inside and outside diameters.

244




here are two tool posts mounted on the cross-slide. Each of these

tocl posts can have as many as four individual tool positions, but

TOTRally, we use two on the front and two on the back. The hex turret

contalns positions for six individual operations such as center

drilling, criiling, reaming, tapping and in some cases, turning one
Cr IWo Ciazeters at cne time. At the end of the bed, or the right
eal 2f the =achine, are six threaded stops that are used to set the

(8]
H

Sul for tools mounted in the turret. There are stops to

¢ tacx tool posts that control the depth of

ERIC
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INFORMATION (cont'd):

The general procedure for set-up is as follows:

1.

This

Js 12 correct size stock for setting tools according to the
size requirements of the bluepriat,

Set the facing tool on Ehe back tool post.

Set the center drill on staticn one on the turret,

Set the drilling depth on station two of the turret.

Set ovutside diameters to be turned on the front tool post, 1In
some cases two tools can be set from a special tool holder on
a turret station, One will mrake the roughing cut and the other
will make the finishing cut.

The cut-off tool and any grooving tool should be set from the
front tool post. ’

Chamfers can be set on either the back or front tool post.
Remember to set all turret tools in the correct seguence to

save operating the turret back and forth unnecessarily,

is just a suggested list, as situations can cause changes of

procedure, Before starting your first project, examine the turret

lathe and learn the controls.




M-VI-20

LZARNING PRACTICE:

Tools and Equipment

1. Turret lathe 8.
2. Scale 9.
3. 1" micrometer 10.
4, 1" to 2" micrometer 11.
5. File 12,

6. {#4 center drill

7. #7 drill

1/4~20-NC-2 tap

Two R.H. turning tools
Cut-off tool

Shim material

Magnetic stand and

dial indicator

Obtain from your instructor, scrap stocz 1 1/4 inches in diameter

for setting up machine,

1 1/4 bar stock 2 to 24 inches in length.

Follow the attached set-up sheets for making the locking stud.

Your project requires six uniform parts that will pass inspection
proj q p p P

according to the dimensions on the blueprint,
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M-VI-20A

UNIT VI: LATHE OPERATIONS

TASK PACKAGE 20A: TURRET LATHE OPERATIONS

PREREQUISITES: UNIT VI, TASK PACKAGE 20

RATIONALE:
Now that you have begun to gain experience in multi-tooling

. for turret lathe operations, you can see the limitless possibilities
for saving time and money in this type of machine shop work., It
is now time to take still another step forward in your learning
process., This task package is going to introduce you to threading
an outside diameter with an automatic diehead and, using a single
station on the turret, you will turn the roughing and finish dia-
meters at the same time. This is not as difficult as it seams.
Setting up will be no more difficult than the operations done in
package 20,
- The part drawing in this task package in an actual production

set~up would have a machining cycle of approximately three minutes.

After completing your set-up check your machining time. You will

be surprised at what you can do.




M-VI-20A ! 2

OBJECTIVE:

Upon completion of this package you will be able to set up and

turn out required parts with such tooling as the automatic die-
head, double tool for rough and finish outside diameters, done

simultaneously, and hold prescribed tolerances on a machine

g drawing.

LEARNING ACTIVITY:

1. Review sound-slide program M-VI-20.
2. Answer the following:

a. What is the purpose of multiple tooling?
b. What advantages do turret lathes have over engine lathes?
c. What is the purpose of boring soft jaws?

d. What is the function of a numerically controlled turret lathe?

‘ PULSERY




M-VI-20A 3

LEARNING ACTIVITY (cont'd):

e. If five stations on a hex turret were needed for a particular
set-up, arrange them in the correct order, and explain why.
1) Ream 2) Stop 3) Drill &) Undercut 5) Center drill

1) 3) 5)

2) 4)

-—_—

f. Explain the procedure for boring soft jaws.

LEARNING PRACTICE:

Tools and Equipment
1. Scale 3. Automatic die head
2. Zero to one micrometer 4. Assorted turning tcels
l. Obtain scrap raterial to set up on the stud from your instructor,
' 2. Have your instructor assign the machine he wants your project
run on,
3. Job requirements are to machine to blueprint Number 10-376, the stud,
six pieces are required, Follow the set-up instructiors accordirg
to tooling sheet number 2,
4. Have your instructor or an inspector, assigned by the instructor,

to evaluate your finished products,
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M-VII

UNLT PACKAGE VII: HORIZONTAL MILLING MACHINE OPERATIONS

PREREQUISITES: UNIT I

RATIONALLE:

In this unit you will be working with the horizontal milling
machine., You will learn in-a step by step mauner the procedure for
setting up and operating this very important machine and you will
also learn several basic cutting operations,

While learning and studying about the milling machine you will
see that no matter how well a machine is built, or how much it can
be made to do, the most important thing is you, the machinist. You
are the one who nakes the machine perform; you are the one who makes
the machine produce a quality product. A quality product can only

be produced by a quality machinist,

OBJECTIVE:
General:
Upon completion of this unit you will be able to sclect cutters, make
setups, and perform machining operations on the horizontal milling
machine,
Specific:
Upon completion of the task paclaiges four this unit you will be able to:
1. Select the proper cutters tor specified types of willinz using

the reference material. Your performance vill be cvaltaccd in

accordance with the instructor's checklist,

N
Q <Y
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OBJECTIVES (cont'd):

2. Use the appropriate arbors, collets, holders, and /or adapters
for selecting, installing, and vemoving setups on the milling
machioce. Your performance will be >valuated in accordance with
the instructor's checklist,

3. Use the necessary holding devices to clamp workpiecesfon the
willing machine tabie in a safe and stable manner, Y#ur performance
will be evaluated in accordance with the instructor'sfchecklist.

4. Determine and set the proper feeds and speeds on the milling machine
for different milling operations and materials, using reference
charts. Acceptable performance will be determined by your instructor's
checkulst.

5. Use a dial indicator to true the workpiece and/or holding device
on the horizontal milling machine. An accuracy of + ,0005 of an
inch will be the acceptable standard of performance.

6. Use a cylindrical cutter to mill a flat surface. An accuracy of
F .00l of an inch will be the acceptable stardard of performance.,

7. VUse a face milling cutter to face a vertical surface., An accuracy
of + .00l of an inch to the vertical will be the acceptable standard
of perfori.ance,

8. Use parallels, solid steel sjuare, wis "olding cdevices to reduce the
leungth, width, and tuickness of rectainygaldr stock to specifli dimensions,
retaining its squareness. An accuracy of + ,00L of an iuch on all

dimensions will be the acceptable standard of performance.

Ad
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M-VII 3

OBJECTIVES (cont'd):

9. Use bevel vlocks and/or a universal vise to mill bevels. The
standard of accuracy will be determined by the specifications of
the drawing,

10. Use the dividing or indexing head to wmill flat surfaces on stock.
The standard of accuracf will be determined by the specifications
of thie drawing of the part.

11. Use the straddle mill technique to square and double-groove stock.
An accuracy of + .00l of an inch will be the acceptable performance,

12. Use end will cuttevr. and Lolding devices to mill keyways. An
accuracy of + .30l of an inch for both trueness and depth will
be the acceptable performance.

13, Use end mills or otiier suitable cutters and holding devices to

. nill dovetalls, T-slots, and angular cuts. The sta.dard of
accuracy will be determined by the specifications of the draw. o
14, Use a standard involute gear cutter to cut a spur gear {rom a

ryew

blank. The speccifications provided in lachine Shopn Opcrations

and Setups, pages 343 to 346, will be uscd to determine the correct

choice oI gear cutters. Your performance will be evaluated in

accordance with the instructor's checklist.

You will have fourteen task packeges in tuals unit that cre

designed tu be vorked iu seguence. Starting wlith the first task

©
“

package in which you will be iutroduced t> the horizontal milling

ERIC 262
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LEARNING ACIIVITY (cont'd):

machine and the various cutters, you will proceed through each package
desng various setups and operations. In the packages you will be
asked to view a sound-slide presentation, read and answer questions,
and perform some practical exercises. The number :nd names of the
task packages included in this unit are as follows:

TASK PACKAGE 1: CUTTERS

TASK PACKAGE 2: SETUPS

TASK PACKAGE 3: HOLDING DEVICES

TASK PACKAGE 4: VTEEDS nND SPEEDS

TASK PACKAGE 5: TRUING

TASK PACKAGE 6: MILL FLAT SURFACE

TASK PACKRAGE 7: TACE MILLING

TASK PACKAGE 8: SQUARING STOCK

TASK PACKAGE 9: HILLING BEVELS

TASK PACKAGL 10: INDLXI:G HEAD

TASK PACRAGL 11: SIRADDLL MILLING

TASK PACKAGE 12: MILLING LLYWAYS

TASI: PACKAGE 13: HILLING T-SLOTS

TASK PACKAGE 14: SPUR CLARS

If you Jzel you are quatiiicd to cperate the horizontal milling
machine without doing the tasgi yackages, y.u ndy see your instructor
about taking the comprehensive it test. Ii, however, you are not as
vet qualified tou run the wmilliung r.achine, :rocced to the first task

package and learn to opecate tioe horicgontal wmilling machine.
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UNIT VII: dORIZOGTAL “MLLLING MACHLINE OPERATIONS

TASKN PACKACE ¢ CUTTERS

PREREQUTISILLS: UNIT 1

RAT1ONALE:
Have you ever heard the eipression "co cut the mustard'?

- Well, yvou'll be dealing with cutters in this package, but not
mustard cutters, wvhatever they may be. So here's your chance to
learn avout some other tvpes of cutters in milling so that you
can make anotner wind ol bread,

This tasi package vill introduce you to the milling machine
and also to the devices that do the work; that is, the milling
cutters. You will be asked te familiarize vourself with these
cutters, but it uill not te nccessary Lo merorize each and cvery
cutter in veur refercrce marevial, 1L is wore important that you
have a neneral ildea of tae dificrent types of cutters, and also that
you knov there afe many shapes and sizes of cutters available to you
for doin; many differert jobs.

A nistake made by many beginning machinists, vien vorking on
a milling machine, is Lo Lrv to usc the same culler for all jobs.
This may be done oul of ignorance or because the machinist is lazy;
in either case vou should net Lrap vourself Into this kind of
unprofessional behavior,

The real pro knows and uses the sroper cutter.

ERIC Y
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OBJECTIVE:

Upon completion of this task package you will be able to select the
proper cutters for specified types of milling using the reference
material, Acceptable performance will be your instructor's check-

list,

LEARNING ACTIVITY:

1'

Vieu slide-sound program M-VII-2, today's feature,
Reference rcading {or this task package is:

a. Machine Snop Cperations and Setups, pages 279 to 293. Also,

examine the Trans-Vision preceding page 279.

b, ladhine Tool lechnology, Unit 87, pages 317 to 328, and

Unit 89, pages 333 to 343,
Explain the following terws in relationship of the rotation of
the cutter to the direcctien of work feed:

a, Up milling

b, Cnawn milling

Dotm mililing should be used only on machines equipped with an

e g —
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LEARNING ACTIVILY (cont'd):

5. Milling cutters fall into tuo major classifications. These
are:

a. b,

6. Give a short general description of the use or uses of each of
the following milling chttcrs:
a, Plain milling cutters
b, Side milling cutters
¢, ‘letal-gslitting saws
d. Angular milling cutters
e, itud wmilling cuiters
f. Face milling cutters
g. 1-slot nilling cutters

h, Key seat cutters

i, Vorm-relieved cutters

ERIC
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LEARNING ACUIVILY (cont'd):

7.

8.

It will be necessary for you to have a good knowledge of
milling machine cutters for your future task packages.
Show your instructor the work you have done, and with his

approval, go on to the Learning Practice,

LEARNING PRACTICL:

Tools and Equipment
1. Assorted milling cutters
Select milling cutters for the following types of milling:
a, ‘’filling a wide, flat surface
b, Face milling a vertical surface
¢, Straddle milling a rectangular shape
d. Reyway milling
e, Dovetail milling
f, T-slot milling
. Spur gpears
When you have made tie selection of the cutters, show them to
your instructor and he will evaluate your choices,
You will be using these cutters in futurc task packages in this
unit, Rememior your selection and why vou selected the particular
cutter,
Carefully put away the cutters and prepare yourself for the next
task pachkane,
You'd climb the highest mountain to become a skilled machinist,
¢
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M-VII-2
LNTYL VII:  BORIZONIAL MILLING HACGHINE OPLRATIONS

TASK PACKAGE 23 SETUPS

PREQEOUISITES: UJTIT VI1, TASK PACRAGE 1

PATIONALL:

You're already familigr with certain types of setups, probably.
iaven't vou ever set your friends up wita a coke or a malt? Well,
that's a kind of setun, isn't it? but the setups in this package
are a little different.

After selecting the nroper milling cutter for a job, it is
necessary that the machinist make a choice of holding device for the
cutter. In many cases the saape of the worxpiece, the material, or
the tvpe of cutting to be done helps the machinist in his choice of

. setup. wven with this help, the final decision for the setup nust
be made bv vou, as tuec machinist. 71his means you must have a good
idea of the types of sctups that can be made and for what types of
milling tuaese are used,

It is the purpose of this task package to introduce you to
the different setups and have vou do them., HKnowing this information
will help +ou become a nroficient craftsman,

Proficicicy is vour nest important product!

RA N

ERIC
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Lnon connletion of this task nackage you will be able to use the
aporopriate arvbors, collets, nolders, and/or adapters for selecting,
installiing, and removing setups on tue milling machine. Your

pertformance will ve evaluated in accordance with the instructor's
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2. TReference reading for this task pacxage is:

a, _‘acnine fnop seratiens and Setuns, pages 293 to 297,

naces 317 to 323, and oares 327 to 330.

aciuine leo: recanolens, pape 342, thie topic The Hand

(utter and the remainder of the unit to

3. tMest manufacturers have adonted the standard

taper,
G, Iuals tover i avallavle in four sizes. List the sizes:
a. >, C. d.

5. That are tiue tuarce sivies of arvors sed on a milling machine?

a. b, ..

269




M-VI[-2
LEARNING ACTIVILY (cont'd):
6. Driefly describe tnese arbors:
a.
b'
co
7. Holders are used for .

3, What is useu to nelp keep tie arvor straigint and rigid?

collars,
9. Adanters are devices used to mount of
various tvpes and sizes on a milling machine
. 10. Ihe shell end mill is a stvie artor.

11, When vou have completed vour reading assicunments and answered
the above questions, show vour work to vour instructor. <Ihis
is a good time to get him to ansuwer any questions vou may have.

Start vour Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1. lorizontal milling wacntine S, tolders
2. Arvors 5. Acapters
3. Collets L.  secessary tocls

ERIC

Aruitoxt provided by Eic:

(P8 )

ty

et




LEATLIND Tlaciior {cont'd):

i, Your :nstructor will deponstrate how to make a setup on the
miiling nachine,

2. Tlane tae foilowing setups on tae milling machine and have
vour instructor evaluate cach setup:
4. Jsina tne collet adapter and an end mill,
>, osinz e 4 arbor and nelical milling cutter,
¢, Jsing tne 3 arbor and heiical milling cutter,
d, .sing the ¢ arvor and a face milling cutter.,

3, Tagse are t.ae nasic setups for the milling macaine,

D2 using these in future task pacxages, so make sure
d o to do these setups,

ullv c¢lean up vour working area and put away tie tools and
gruirnant vou aave been using,

¢g=&rder In the future, when vou begin to use the milling

-

wTac.ine, toat veu must lubricate your machine vefore you run it,

vice roing tnere! Treat vourself to a drink of water and
celabrate,

i e g~ o s
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UNLT VII: HORIZONTAL MILLING MACHLNE OPERATIONS

'TASK PACKAGE 3: HOLDING DEVICES

PREREQUISITES: UNIT VII, TASK PACKAGE 2

RAT1ONALE:

Hold on to what you have learned up to this point. All your
knowledge will uphold you as you continue to pIOgress. Now, take
a hold of this package on holding devices.

You have learned to select milling cutters and install them
in previous task packages. In this task package, you will .
learn how to clamp the workpiece to the milling machine table,
using various holding devices. You will learn to do this in
a safe manner and at the same time 1n a way best suited for the
job you are working on. Sounds like a tall order, doesn't it?
Don't be too concerned; you wisl be able to master this task
package juct as ycu have the otier ones.

These task packages that are leading up to tle actual milling
of metals are very important. From these, it is hoped that you
will develep the habits of good craftsmanship while you are still

training to become a machinist.

Bad havits on the jeb may mean no jobl
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Lo9n fizmpletir o this task package vou will be able to use the
nelessiry Loliing devices to clamp workpieces on the milling

and stable manner. Your performance

will Te evilozted in ~ordance with the instructer's checklist,
TIANNINT LTIV ITY:

Ze Vzew slile-scund progran M-VIII-2, a gee wnizzer,

e 22 2l wou lomplete this task package, read the following:

3. ltichirveg chop Jrerations and Setups, pages 296 to 300,

S, Yaoive Tosl Techrologhy, observe the following figures
.nTag rafes Listoo {dete how the different holding devices

RN 11-28, 11-29

33 11-30, 11-31

ERIC
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LEARNING ACTIVITY ﬂcont'd):

Page Number
332
343

344

Figure
All pictures
11-69

11-71

You should have noticed in looking at all of these different

figures that the methods of holding workpieces on the milling

machine are endless in their variety.

In Machine Tool Technology, pages 327 and 328, are a list of

safety precautions,

in the spaces below:

a.

Write numbers 2, 3, 4, 8, 11, 12, and 14

"

A

e

e s
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LEARNING ACTIVITY (cont'd):

Q.

Ce

After listing these safety rules, show them to your instructor.

Go on to your Learning Practice.

LEARNING PRACYICE:

Tools and Equipment
1. Horizontel milling machine 2. tHolding devi:ces
Obtain {rom your instructor four wcerkpieces. le will instruct
you as to where these pieces will be miiled.
Make four different setups, using the best “»lding devices for
each of these workpieces.
:

Exanine the workpiece an' determine what method you will use

for holding it to the table.
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LEARNING PRACTICE (cont'd):

(¥

Take into consideration the construction of the workpiece,

(3 Y

the type of milling operatior, and the type of cutter to be
used,

After each setup, heve vour instructor evaluate your work,
Do not get intc the bad habit of tryving to use only one
tvpe of setup for all nilling operations,

A major point that is made, or a lesson you should have

learned in this task package, is the one .f safety. Never

comprenmise safety!

You're reazlly holding your awn as a budding mzchinist,
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Unll VIL: wuRIZ0NPAL ALLLING MAviLuib 9PERATIONS

FASH 2ALn\GL S PheoS Aw SPRLDS

PRLAEOUTSTELS:  LGIT VIE, TASn PACRAGL 3

RATTONALL:

You nave to reed vourself every day, don't you? Do you feed
vourself at tuae proper speed”? Feeu and speed must be coordinated in
the machine suop, as you will note in tnis package.

ling macaine, it is sometimes

)

Waen cutting metal on a wi
difficult for tne new macninist to get prsofessional looking cuts
and also to get tne required uejree of accuracy., A major reason
for these pretlems is a lack o: knowledge of the effects of milling
cutter sgpeed and woriniece feed on tie final product,

In tais tasit package vou vill find ont about feeds and speeds,
and their relationshipy to milling a vorkpiece, You will also find

aelp {rom reference caarts, quickly determine

tiat vou can, with sore
the best fecds and speeds for the tvpe of matertal being milled and
also for the tvoc of milling cperation being performed. After
determini o ‘eeu: and wpeeds veu will also get a chance tc apply this

rrovleane by ma.ing toese settines on the milling machine, You snoula

find this nackate to ce iaterestine and a vit short.
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NBJECTIVI:

Lpon completion of tnis task package you will be able to determine
and set tne proper feeds and speeds on tiie milling machire for
different milling operations aad materials, using reference charts.
Acceptable performance will be determined by your instructor's

checklist,

LEARNING ACTIVITY:

l'

View slide-sound program "{~VIII-5, an MGM (Machiiing Gererates
‘{foola) prouuction.
Read in your reference rmaterials the following:

a. :facaine Shop Opcratiens and Setups, pages 280 to 283, the

topic, Peeding tne Work; ana pages 322 to 327, the topic,
Speeds and Feeds for Milline,

b. ‘acnine Tool Lechnolocv, pames 323 and 324, the topic,

Speed and Teed; and init 99, paces 347 to 352,
H y ’ ¢

I3

Wien readine tnit %9 in "‘uciiine Tool Tenhnolopv, pay particular

atteaticon Lo tables 10 and 11 und to the footnotes under

these tables,

. . . 1 Y. . . -~
Cutting sveed is the distance waich the outer
of & nilling cutter tootn travels in a
minue,
High cutting sreed will causce the cutter to and
v
become e

IS
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LEARLTNG ACTIVITY (cont'd):

b, Lowv cutting speed causes a lov and inefficient rate,
7. TYron the above answer:. it can be seen that is is better to be

on tht siue of the cutting speed,

8., List the seven factcor$ tunat affect cutting speed:

R a.

9. Calculate the approximate rom fo. a 4" cutter vhich is Lo
— e e e
]

Lill aluminue at 500 sfpm,

' olres

ERIC
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LEARNING ACTIVITY (cent'd):

10, From tables 13 and 1l in reference b, determine tne cutting

speeds and feeds for the following:

Material Speed Lutter type Feed Cut Type
a, Low-carboen steel Face Pough
. b, Low-carbon steel . Side Finish
¢. Gray cast iron, soft knd Rough
d. Gray cast iron, soft cnd Finish
e. Aluminum Plain (D) Rough
f. Aluminum Plain (i) Finish

11, rave vour instructor evaluate vour werk. Learning Practice

is next,

LEARNING PAACIICH:

tools and Lguipment
1, lorizontal ifilling achine
1, Your instructor will demenstrate sctting feeds and speeds on
tite milling machine,
2. After the denonstraticn, set the feeds and speeds, on the
milling machine, tnat wou determined from tables 10 and 11

¢

ng o Activity,  Je not turl on the wmilling iachine

[N

in your Learn

until vour instructor tells vou to,

[
Y
o

ERIC
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LEAMNING PiWCTICE (cont'd):

3. Use the midpoint in the cutting speed range,

4, Have vour instructor give vou an overall evaluation. If
he thinks vou are veak in some area, he may want vou to do
some additional work in this area., Remember he is trying to
help you vecome a pood macninist,
You are ready to proceed to your next task package,
Skilled macninists don't grow on trees. They come from doing

task packs lixke these.

e

P

I
. 2
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UNIT VII: YORIZONTAL MILLING MACHINE OPERATIONS

TASK PACKAGE 5: TRUING '

'
PREREQUISITES: UNIT 7, TASK PACKAGE 5 i

RATIONALE:

It's true that truing pays off. If precision is to be

obtained, the holding device and/or workpiece must be trued.' 50

step true into this package and truly learn about truing. ;
You are ready to do the fifth of the five basic steps for

setting up the horizontal milling machine, You have learned |

to select the cutter, install the arbor, clarp the workpiece,

set the spced and feed, and now you will learn to true the

holding device and/or workpiece.
Sorry, but you don't get to do any milling in this task package;

however, you will in thc next one. So don't delay, start right

away, and maybe in a couple of days you will be milling away.

£
A -~

St




Upon ceapletion of this task pachkage you will be able to use a dial

wndicator te true the workpiece and/or holding device on the horizontal

nilling rmachine. An accuracy of + 0005 of an inch will be the

acceptadle standard of performance,

3, TT

1., View slide-scund program M~ViiI-4, 2 real cxtravaganza,
2. Infermazion for this task package will be found in:

8. . 7zhine thop Operations and Setuvns ages 328 and 329
it B »

Lo teplc, lounting Vorkpicce ond Cutter,
. e zhiiue Torol Tecumologv, page 352, the topic, Procedure
.o Rougling Cuts Note procedure 4 In particular nd

L

. fveox ielcrente be on pagses 31T and 328, uwrite the folleuing

safcty rules :n the spaces below, lhurmbers 1, 5, 6, 7, 106,

O

ERIC
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LEARNING ACTIVITY (cont'd):

d.

€,

and "with" it will become rlearer, The rule is! Tighten
the arbor nut by hand, then with a wrench. This vule now
nakes more sense, and there is a lesson here vou shouid learsn.
A small oversight or mistare can make a big ¢iffercnce i
the final outcome of scmething. tow let’s go back fo zhe
tule and sece what it means to you, Any tize you are pu.ting
threaded paris together you should zlways start she partsd by
hand, Only when you have turned the part by hand onzil vou
no longer can, should vou then use ¢ wrench, This helps
prevent cross-threading.

5. Your instructor should now c.ock your work and wou shoulld bs

ready for your Learning Practiice,

\d AL
\‘1

ERIC
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@ent
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Dial indicator

3.

Necessary tools

ing machine table,

chine,

le arbor,

’
1

:ndicalor to

ng device parallel to the machined face of

oldi

cator, align the vise parallel to the

your work,

{1 the vise, turn the vise 90°, and

Your

indicator,

T work.,

R you

lc steps in setzing up

S.

The actual milling of a

e ncxt task package.

becoring a true wmachinist.

wav to

N
.

Y]
{2

17
(]

U7
]

O
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VIT:  nORIZON1AL AILLI o5 JLACitlar OPERATIONS

-
.
“t
-t
i

FASKR PAL: Ve vr MILL VLAT SUabAle

PRLNOLISTIES: oL 1T VII, tASK PACKMWL S

RALT100 AL
nis in a way 1s a red-letter dav, It's “.e dav vou start

vour first milling coperation, von't feel nervous, Your instructor

will be around te assist vou if vou need it, Remember, ne wants to
help you vecome a macninist and he can only do this if vou let him
Know waen vou need nelp,

vhe first milling overation will invelve making a few straight
cuts, auis mav not sound liwe muer, but it is a basic type of
milling, anu from tais vou will build vour siills and impreve vour
craftsmansiizn. [a1 a2 saort tine, veu will be able to do complex

millina eoperations tnat will armaze vou,

Tae tine is now, to start to mill!

OBJECIIVL:

Unonl completion of tials tasy pacrape vou will be avie ra use a

cvlindrical cutter te nill a flat surface. 4n accuracv of
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2z Teio T ow Tollooins vefercnce nmaterials:
3. s2..no S.ep oeraficns ane Cetuns, pages 327 to 331,
wt 1S o-zfe .iLling,
. 32ini ool LoganoloxT, onil Yl pages 351 te 355,
: Tlzin o—illine s alsc called nilling,
- J.2mowoo sive 3 wice, flat surface to be milled, this is
czllel nziling.
: Swill oin ot.e omeration of g milline racnine is principally
1 TETIET Mo osnowiaad
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LEARNING ACTIVITY (cont'd):

f, How to sharpen the cutter when necessary, You will not
be asked to do this in this course, but someaay vou will
nave to learn now to sharpen milling cutters.

0. VTrom page 327, reference b, write tue following safety rules

in tue snaces below: 10, 13, 1>, 17, and 1§,

a.

D,

e,
7. You are ready to begin cutting on tne milling machine, after
vour instructor zapproves vour work,

LEATING PRACLICL:

fools and bquipment

-
1. tlorizental rmiliing machine 3. Jial indicator
7. tholdwng device 4, lilcrometer

1., Obtain from vour instructer a flat piece of steel about an inch

thick, gix incacs long, and three inches wide,

Y

£
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LEARNING PRACTICE (cont'd):

2

<o

10,

11,

12,

Select the cutter for the milling operation.

Secure the holding device on the tabile,

Clamp the workpiece,

Align the workpiece,

Set the speed and feed,

Install the cutter,

Have your instructor check your setup,

Remove .045 of an inch from the workpiece, Make sure you
check tie thickness of the workpiece before milling. Your
accuracy should be + ,001 from end to end.

Have the instructor checik vour work.

Remove the workpiece from the milling machine and keep it for
use in future task packages.

Clean up the machine and area.

Well, you did it. Your first milling operation. If you feel
like doing some more, there's another task package waiting for
vou,

Tlhe mills of the gods may grind slowly, but you're milling cool

and fast,

U

- - —
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OBJECTIVE:

Upon completion of this task package you will be able to use a
face milling cutter to face a vertical surface. An accuracy of
+ .001 of an inch to the vertical will be the acceptable

standard of performance.

LEARNING ACTIVITY:

[

View sound-slide program M~VIII-7, featuring Baby Face Milling.
For help with this task package, read the foliowing references:

a. Machine Shop Operations and Setups, pages 330 and 331, the

topics Face Milling and Suggestions on Face Milling.

b. Machine Tool Technology, Units 92 and 93, pages 355-358.

c. If you have not already done so, study Units 5 to 11 in

Blueprint Reading for Machinists.

Yhen using face milling cutters that can not be bolted to the

milling machine spindle, you would use a style

arbor.

when face milling, the teeth on the

dc most of the cutting.
liave your instructor look at your work and, when you are ready,

go on to the Learning Practice.
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1ed

LEARNING PRACTICE:

Tools and Equipment

1. Horizontal milling machine 3. Verzier caliger
2. Holding device 4. Dial indicarncrs

Note - Lubricate the machine before you run it.

1. Using the piece you surféce milled in the last task pacxaze, Zaxs
. a setup for face milling the ends.

2. Select a face milling cutter and arbor.

3. Clamp your workpiece to the milling machine tabls.

4., Determine the proper feeds and speeds, and ser these cz zXe mach:=s.

5. Install the cutter and arbor.
6. True the workpiece.
7. Have your instructor check your setup.
* 8. Face mill cne end of the block. Remove enough marsrizl £o havs
a clean cut across the entire ernd.
9. Face mill the other end. Make sure you trie ths workoiecs 1eizros
you start your cut.

10. Check your length measurement. Th

©
l-—d
[}
33
aq
rr
(W]
(3 )Y
"
1
1)
i
0
Iy
N
b
'+

iy
13
",
[
b
(3}
.

should be accurate to within + .00L of a» inch. Uss the verziaz
calipecs to check the length.

11. Show your work to your instructor for evaleacics.

in

12, Remove the setup from the milling machine if your instrouezss 2z

passed your work.

O
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-+. da&=r wvour milled pari Ior use in other task packages.

£ oL mEY fe=l vou ave progressing too slowly and the job you

ETE wITHLDE OT 18 100 simple, but don't be impatient;: there
w2l b wITs 1hen enosagh complex jobs in the future.
Too Tersloup Tz this task package well. Now, about face, and
TLETI On II the mext creft skills!

-
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UNIT VII: HORIZONTAL MILLING MACHINE OPERATIONS

TASK PACKAGE 8: SOUARING STOCK

w PREREQUISITES: UNIT VII, TASK PACKAGE 7
) RATIONALE:

You don't have to be a "square' in order to square stock.

But you need to exercise a little skill in the process. So get
squared away now for squaring stock,

Having now milled and faced a workpiece you will, in this
task package, reduce its size in all dimensions to a size specified
by your instructor,

This is a very useful skill for you to acquire. Many times
the machinist mills stock in this manner to prepare it for future
machining operations. 7The accuracy called for in this task package
is necessary, and in many cases you will be required to do even
more accurate work. For example, a production job of hundreds of
pieces might be needed; you as a machinist may be called on to mill
these Lo a certain size with an accuracy of + .0005 of an inch,
because this stock will be used in a highly accurate jig or fixture,
If the workpieces are not accurate, there may be a slowdown in
production. Production slowdowns produce unhappy bosses, who in

turn may look for other machinists, Be accurate; keep the boss

happy.
294




cpon completion of this task package you will be able to use

arallels, solid steel square, and holding devices to reduce the

o}

lengt.a, widta, and taickness of rectangular stock to specific

dimensions, retaining its squareness., An accuracy of + .00l

of an incn on all dimensions will be the acceptable standard of

per formance,

powinimn

LEASNING ACTIVITY:

i. View slide-sound program M~VI1-8, a square shooting show,
2, Read the following reference materiels:

a. llachine Shop Operations and Setups, pages 331 to 335, the

topics Ind Milling and Side Milling.

. b. ‘iacnine Tool Technoloesv, Unit 92, papes 355 to 357. This

is review reading, but study it closely.
3., 1In reference a., there are scme safety rules on page 306, In

_iie spaces below write rules number 2, 4, 5, and 6,

a.

b,

C.

d. 295
L2 M Y

O
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LEARNING ACTIVITY (cont'd):

4.

Are you having trouble with your mathematics skills? 1If so,

there are Mathematics for Vocations packages that can help

you sharpen your skills, The machinist must know mathematics,
Increase your knowledge of blueprint reading by studying

Units 11 and 12 in Blueprint Reading for Machinists.

You should be ready now to go to work on the milling machine
again. See your instructor for permission to proceed to the

Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1, Horizontal milling machine 5, Vernier calipers
2, Holding device 6. Micrometer

2
3. Parallels 7. Dial inadaicator

4, Steel square
Using the part you have milled in the previous task packaees,
reduce it in size on all its surfaces.
Your instructor will tell you wnat the final size of the part
should be. Don't forget that ar accuracy of + .00l of an imch
will be the acczpteu standard,
Plan uow you are going to do this jol'. It may be wise to list
the cutterg, arbors, and other information you will need for
this machining operation. a good machinist is not afraid t»>

write,
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UNIT VII: HORIZONTAL MILLING MACHINE OPERATIONS

TASK PACKAGE 9: MILLING BEVELS

PREREQUISITES: UNIT VIL, TASK PACKAGE 8

RATIONALE:

It's time now to level with the task of willing bevels. This
work will require you to summon Up vour various skills and apply
them to the job at hand. Are you ready to level with the bevel?

Combining skills is one of the traits of the professional
machinist. While you are not a professisnal machinist as yet, it
is never too soon to start picking up these traits that make a
good machinist,

In this task package you will have to work with and from a
simple drawing. You will also use some of the skills thac were

learned in Unit I to help you complete the milling operation

required by this task package. As you can see, you will be combining

a knowledge of print reading, measuring skills, and machining tech-

niques to complete the job.

It takes brains to be a machinist; maybe that's why you are

becoming one!

A’-‘\
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OBJECTIVE:

Upon completion of this task package you will be able to use
bevel blocks and/or a universal vise to mill bevels. The

standard of accuracy will be determined by the specifications

of the drawing.

LEARNING ACTIVITY:

1.

2.

View sound-slide program M-VII-10, starring Millie Bevel.

Refereace reading for this task package:

a. Machine Shcp Operations and Setups, page 332, figure 21,

shows a type of bevel being milled.

b. Machine Tool Technology, Unit 94, pages 358 and 359,

¢. Restudy Unit 9 in Blueprint Reading for Machinists.

Use the part you machined in the previous task package, for all
of the exercises found in the test below.

L = Length T = Thickness W = Width

Fill in the dimensions in the spaces below of the part:

L = s 1/2L= T =

? ’
————— e ——————— e ————

1/2 1 = , W= , /2 W= .

When you have finished the above, show your instructor your work

and start your Learning Practice,
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LeARNING PRACTICE:;

10.
11.
12.
13.
14.

Tools and Equipment
1. Horizontal milling machine 4. Surface gage
2. Universal vise or 5. Combination square head
bevel blocks . 6. Layout tools and fluid
3. Bevel protractor head
and blade
Using the drawing you have dimensioned, set up the milling
machine to put a bevel on the workpiece.
Plan the operation.
Select the cutter and/or arbor.
Install holding device and clamp workpiece.
Determine the feed and speed.
Install cutter and/or arbor.
True the workpiece.
Have your instructor check your setup.
Mill a bevel that is 1/2 T and goes from 1/2 W to 1/2 L.
Check your work. Are the dimensions accurate?
Have your instructor check your work.
Remove your setup and clean the machine and area.
Replace all tcols and cutters carefully.

Did you lubricate the machine before using?

-
" N
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LEARNING PRACTICE (cont'd):

Another job well done. Keep up the good work. You are really
starting to get into the heart of milling operations. There's more

to come, so prepare yourself for the next task package.

Just keep beveling along - and you'll wind-up on a higher level

in the machine-shop wc.1d.
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Aruitoxt provided by Eic:

UNIT VII: HORIZONTAL LLLING HACHINL OPilATTONS

M-VII~-10 !

TASK PACKAGE 10: INDEKING HEAD

PREREQUISITES: UNIT VII, :ASK PACRAGL 9

RATIONALL:

You'll need a straight-thinking head on your snoulders in order
to use :he indexing head. 1It's a val.able tool fo: accuraey in cutting,
and - would vou believe it - you can uut a square end on a round shaft
with it,

You will sometimes see a round o oaft with a square end, when you
are working with tools rr working ar-vnd machinerv. If you have ever
wondered how these shafts were made, *ou will find out in this task
package.

Putting a square end on a shait iay not scem like much of an
operation, but to do this accuratelv -equires the use of a device
called the indexing head. The index g head is an accessory that
mounts on the milling machine table o d alleows the machinist to make
evenly spaced cuts with complete accriacy, In effect, it is a device
that helps the machinist divide a c. .le in alwost any number of even
parts. because its f.i..ion ig to civide a circre, it is also called
a dividing head,

The wdexing head 3 not casy e cuploy and zequires sowme hard
’;l -
. Q)o{

and straigat thinking v use, Are ) the man toc the job?
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OBJLCTIVE

:
;
t
:
:

Upon compicticont of thig Tass Daladgy ¥ g w11l 02 aeew 20 23 I8
¢ I eV
* dividing or ncening uecad Lo rill tlat sucrzaces on FLodk,
Th andard of accuracv will ve derelwminol DV oTae soeliiilzioos
Thie standar { ac : :
of the drawing of tae parc,
LEARNING ACTIVITY:
1, View slice-scund progr.s M=-Vii-1i° IM=VI-len, anmocwtstanliin:
double feature,
2. Referonce reading for . iis tazs o Se L-t
: a, achin2 Shop ol CUeoand o S, Taies ST T NIT,
This .5 excelle Woriat ot Tag woo o Linctoor o R
i Th excell i ¢ : i,
b, ‘achine fool foe- Iovs, ot P T S
Unit ..», pages ° IS TN
s |
c. Revier “fatheratd fos ocrl’ R >t oate Lo 1
L A e - 4
i
3. Referenc~ o, page ¥ tivoue 27, i3 s ada. . Irri- !
H
stock., lst the lab “od yarts oo ;
*
G .
b‘
c.
)
ERIC ¢ o
L ¥ E

Aruitoxt provided by Eic:
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LLADNING ZWCTIVIDY {cont'd):
¢ Ty PR TFCIE ] 1 LYY \".J. i s ?
<+, Waab agre tlic three methods of indesing?

5. Studv tae reading maveria! carefully so that you may ask

questions about the indexing head,

b. ‘lake a two-view draving t.at shous turee pieces of 8" stock,
aQexayon, octapen, wid round, wita one end squared for a
distance of 1 1/2", [ue stock should be 1 inch in diameter
and tue square sho 3d be /2 incn,

) 7. Show vour work to vour imstructor and start vour Learning

Praclice,

S AT Yot Tyae AT or. oL
LEATNING PRACIIC:

-]

ocols and iquirient
1. worizoatal rilling nachiine

'

J. Incexing head

3 - . - ‘ LRI - -
1. Oota:mn frem cour  ostruct v tne “oiloviay stoceks
3 LI SR N sl b et iy 1 N H N d' N .
I i pieie o Gl SU00. anttl L ineit tameter,

o, 1-3" pic_c of enagon stoee Gbout 1odnua ju diaceter.

¢, 1=8" picce of octapon stovw  cout L oaneh in diaerer.

ERIC

Aruitoxt provided by Eic:
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M-VII-10 -

LEARNING PRACTICE (cont’d):

2.

10,

11,
12,
13,
14,

15,

If you have had Units IV or VI in this course, center

drill the stock on each end. If vou have not coumplatsc

n

these units the instructor will give you stock that za
been center drilled.

Select the cutter for the milling operatiocn,

Install the indexing head on the milling macaine,
Secure the workpiece in the indexing head.

You will use hand-feed for this ovperation, but s=2t the spesc,
True the workpiece.

Install the cutter.

Have the instructor check vour setup and give a demcastrazirn
on using the indexing head.

1till all chree pieces of stock according to the spec:ficaticns
of your drawing,

Carefully check your work,

Have vour instructor evaluate vour wors,

Clean up the machine and area,

Return all tools to their preper places,

Keep all stock for future use.

Using the indexing head makes many impeosibie jots, seossiclz.

You will learn more about this device in a later Zask roszzs,

If your work on this task package is any index wyou 2avs 2 oo -~

oo
s
Wt

head for acquiring a machinist's craft sxills,
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OBJECTIVE:

Upon completion of this task package you will be able to use the
straddle mill technique to square and double-groove stock. An

accuracy of + .00l of an inch will be the acceptable performance.

LEARNING ACTIVITY:

1. View sound-slide program M-VII-11l, starring Straddle Milling.
2. Reference reading for this task package is:

a. Machine Shop Operations and Setups, pages 334 to 337.

Note figures 24, 25, and 26.

b. Machine Tool Technology, Unit 95, pages 359 to 363.

This will be review reading.

c. Blueprint Reading for Machinists. Note the drawing on page 14.

The dimensions of this drawing are not important, but the
shape of it is.

3. Using the part you beveled in task package 9 as a model, make a
new drawing showing the bevel in the back and, on the right side,
the front view. The bevel will now be shown as a hidden line.

In the top view the bevel will be on the bottom, and also shown
with a hidden line.
NOTE: Place the part in the positions stated and this will help

you with your drawing.

[ATAY
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Aruitoxt provided by Eic:

LEARNING ACTIVITY (cont'd):
-+ On the crawing divide the new top surface into three parts,
iengthwise. Show zwo grooves running lengthwise at a depth of
12 the thickness from the bevel to the top. Your drawing
will loox s=omewhat like the one in reference ¢, except yours
will usve a bevel shown with hidden lines.
Nete - Include the necessary dimensions in your drawing.
5. Show your d awing to your instructor and proceed to your Learning
fractice,
LIARNING FRACTICE:

| 29 ]

G

e

wn

Zocls ané Eguipment

1. Horizontal milling machine 4. Layout tools
2. Cutzers and arbor 5. Dial indicator
2. iHolding device 6. Parallels

oy wiil use the part you beveled in task package 9 and the

awing you made in the Llearning Activity of this task package.

Lwo cutters of equal diameter
on the zilling machine table.

and feeds,

Have vour instructoer inspect your setup.

1]
1
&l
)
[
i
e
[t
F J
y...‘

1 the grooves in the part as shown by the specifications

3
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LEARNING PRACTICE (cont'd):

of your drawing. Your accuracy should be + .001 of an inch.
9. Chack your part carefully.
10. Have your instructor check the part.
1l. Clean up the area and put away your tools.

Can you see how you ca; use the straddle mill technique to
produce parts with great accuracy and with increased speed? The
uses of this type of milling operation are unlimited for ap
intelligent machinist, Is this the kind of machinist you are?

i

You're really in the groove with this straddle milling.

[ p—
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UNIT VII: HORIZONTAL MILLING MACHINE OPERATIONS

TASK PACKAGE 12: MILLING KEYWAYS

PREREQUISITES: UNIT VII, TASK PACKAGE 11

RATIONALE s

You are familiar with highways, byways, and expressways. And
you may have been hot-rodding on the freeways. Well, now is the
time to pause and consider the keyways.

Have you ever wondered what keeps wheels that are being turned
by shafts frem slipping? This task package will give you one of the
answers to that question and will also show you how to machine shafts
that won't slip,

A device called a xey is one of the methods used to keep wheels
from slipping on shafts. You will not learn to make keys in this
package, but you will cut kevwavs in some shafts for the keys, The
key is a small piece of zmetal that fits into the keyway and is usually
purchased already made, There are tircs, however, when you as a

—

machinist nmight make one, The xeyway is au accurately machined groove
in the shaft, and also in the wheel, Milling a kevway is another of
the basic operations that is performed by the machinis* and one that

vou will do many times. So learn this lesson well!
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O3JECTIVE:

’ mill cutters and holding devices to mill keyways. An accuracy of

Upon completion of this task package you will be able to use end

+ .001 of an inch for both trueness and depth will be the

acceptable performance.

LEARNING ACTIVITY:

3.

View slide-sound program M-VIII-8, a keystone cops show.
Your reference material for this task package is:

a. Machine Tool Technology, Unit 96, pages 364 to 368,

b. Blueorint Reading for Machinists, Unit 21, pages 97 to 101,

and Unit 12, pages 59 to 65,
Using the two-view drawing you made in task package 10 of the
three ‘pieces of stock, incorporate a Woodruff keyway, square
keyway, and a third type of keyway (your instructor will tell
you which type) in each shaft. You will also obtain from your
instructor the dimensions for these keyways.
Your drawing will now show three pieces of stock with 9 keyways.
NOTE: You may have to use the information in Unit 12 of

reference b for your drawing.

Carefully go over your drawing with your instructor; he may have
some suggestions on how to improve it. You should be ready now

for your Learning Practice.

3l
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LEARNING PRACTICE:

Tools and Equipment

1, Milling machine 4, Layout tools

2, Holding devices 5. Measuring tools
3. Cutters and arbors
- 1, Using the three pieces of 8" stock from task package 10
and the drawing you modified, cut three keyways in each
plece of stock,
2, With the help of your instructor, select the cutters.
3. Secure the workpiece to the milling machine table,
4, Set the speed and feed if they are being used,
5. True the workpiece,
- 6. Install the cutter,
7. Mill the keyways.
8. Inspect your work carefully,
9. Have your instructor inspect your work.
10, Clean up the machine and area and put away the tools.
In this task package you milled keyways, but you can easily see
that there are many mcre milling operations that can be performed

using the basic setups of this task package.

A machinist's skills are the keyways to accomplishment and prosperity.

313
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OBJECTIVE:

Upon completion of this task package you will be able to use
end mills or other suitable cutters and holding devices to mill
dovetails, T-slots, and angular cuts. - The standard of accuracy

will be determined by the specifications of the drawing.

LEARNING ACTIVITY:

1.

2.

View sound-slide program M-VIII-9, a three-star feature.
Read and study the following reference material:

a. Machine Shop Operations and Setups, page 315, the topics

T-slot Cutters and Dovetail Cutters. Note figures 10 and 11.

b. Machine Tool Technology, pages 338 and 340, the topics Angular

Milling Cutters and End Milling Cutters. Also, on pages
340 and 341, the topic T-slot Cutters.

Why are the teeth of a T-slot milling cutter staggered?

To mill a T-slot you would first cut a groove with an

mill cutter or a mill cutter.

There are two types of angular milling cutters. They are:

a. b.

Note - The maximum depth of cut for end mills generally should

not exceed 1/2 the diameter of the cutter, On hard, tough steel

b

14
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LEARNING ACTIVITY (cont'd):

the maximum depth of cut should not exceed 1/4 the diameter of
the cutter. On light-duty machines, the maximum depth of cut
- must be reduced further.
6. If you are cutting hard, tough steel on a heavy-duty milling
machine with a 1/2" diameter cutter, your depth of cut should

be of an inch.

7. Using the drawing of the part you made in a previous task
package, modify this drawing to show an angulav cut, a dovetail,
and a T-slot.

a. Secure from your instructor the sizes of the cutters
listed above.

b. Examine your drawing and your part carefully before you
start your drawing.

c. Draw in the three cuts you are going to make. You may make
these cuts any place on the part that they will fit.

d. Place the dimensions for these cuts on the drawing.

e. Carefully think out the placement of these cuts and visualize
how they will look on your part.

8. Show your work to your instructor. If he approves of it, go on

to your Learning Practice.

Q Ry
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LEARNING PRACTICE:

1.

6.
7.

8.

10.

11.

12,

13.

Tools and Equipment
1. Horizontal milling machine 3. Layout tools
2. Cutters 4. Measuring tools

Using the drawing you modified in the Learning Activity, mill

the part according to this drawing.

Select the cutters you will be using.

Plan the order of your cuts.

Clamp your part on the milling machine for the first cut.

Set the speed and feed.

True the workpilece.

Install the cutter

Have your instructor check the setup.

Note - Did you lubricate the machine?

Mill the first cut.

Mill the other cuts. Find out if your instructor wants you to
show him each of your setups before you start them. You may be
advanced enough to deo this on your own.

Your finished part should now have a bevel, grooves, T-slot,
dovetail, and an angular cut. Does it?

Have your instructor check your part.

Clean up your area and machine. Carefully put away your tools.

ay

v
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LEARNING PRACTICE (cont'd): -

You should now have a good idea of the basic uses of the
milling machine. Don't forget that you are learning basic
operations, and this means it is up to you to apply them when and

where it is necessary.

It looks as if y.u slotted the angle and dovetail to a T!
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UNIT VII: HORIZONTAL MILLING MACHINE OPERATIONS

TASK PACKAGE 14: SPUR GEARS

PREREQUISITES: UNIT VII, TASK PACKAGE 13

RATIONALE:

Gear yourself up and make vour spurs jingle-dangle for zhis
package. If you're in the right gear and vou spur veursal? cz, veou
will learn a lot about spur gears. Are you readv? Okar - shif:
your gears - but don't strip them!

You are about to start on the last operation on I*a herizontal
milling machine., It 1s not onlv the last operaticm, buz alsc cie
most complex of the ones you have done., It is, like zhs cthar
operations, a basic one that vou will be required zo do 23 a
machinist,

Cutting a spur gear with a standard inveoluze gazcr cuzzer is
the task you will do in this package. The word involuZe iz Fafizal

as "a curve traced by a point on a thread kept tat

[A]

from ancther curve.'" Does it seem strange to vou o have
defined as such involved in the machine shop? When vou finish zaes
task package, vou will see how this word fits inZo ==a woczrula-s

of the machinist. Continue, now, bv reading zxe Chiactivs an

the Learning Activity and the Learning Practice,
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OBJECTIVE:

Upon cowpletion of this task packape vou will be able to usge a

standard involute wear cutter to cut a snur pgear from a blank,

The specifications provided in Machine Shop Operations and Setups,

pages 343 to 346, will be used to determine the correct choice of
gear cutters, Your performance will be evaluated in accordance

with the instructor's checklist.

LEARNING ACTIVITY:

1.

View slide-sound programs M-VII-14 and M-VII-14A, starring

Spur Gear.

Your refercnce assiruments for this task package are:

a.

b’

vtachine Shop Operatiocas and Sctuns, pages 337 to 360.

Machine Tool Technoloev, Unit 99, pages 372 to 382, and

Unit 101, pages 383 to 386. Also review Unit 97, nages
357 to 270,

Blueprint Readin~ for ‘fachiniats, Unlts 22 and 23, pages

101 to 115. This 1s a quick veview of mathcmatics that
vou will be necding for this task package., 1If you still

have math troubles, check the athematics for Vocations

vackages.

3. The reading assigmment for this taak package is a long one,

but read and studv it verv carefullv, as you will need to know

- v e
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LP¥]

LEARNING ACTIVITY (cont'd):

6.

this information to successtullv complete the package.

Make a drawing of a quarter section of a gear. Use “igura
11-137, page 377, of reterence b as a gulde. Your drawing
should look like this ?llustration. Make sure vou slace

on your drawing the information included in figure 11-137,
After you have finished vour reading assignment and drawing,
show your work to vour instructor. If vou have anv cuesszions

about gears or gearing, now is a good time to ask tham.

Start your Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1. Horizontal milling machine 3. Laveuz zcols
2, Indexing head 4., Measuring sccl:
Obtain from vour instructor a snur gear blank.
Using the gcar blank as a puide and the reference ma- Tial,
determine the size of gear vou will cut.

Select the gear cutter.

Set up the indexing head on the milling machine,

Install the gear blank,

Set the feed and speed.
True the gear blank.

Install the cutter. IR
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Larnothe sandles on o omachine and make it cut mebtal. He is a man who
toagae e rlan and thing before acting. The machinist is also a nun
WIS 18 aluays learnings and knows he will never learn all there is to
sme. about the machine industry. The so-called machinist who thinks
ST LT0We Lt 2o, and nover trics anything ney, is really a men who is
afraid of usw Ileas and machines, 7o be a real machinist you can
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¥ou 1 You will be learning, not
only mbout the wvertieal willin; uunchines, but also related subjects
thn rachinist and craftcuan. You will

by rewarded in all the years ahiead,
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OBJEC'PIVES (cont'd):

specific:
Upon completion of the tasck packages for this unit, you will be able
to:

1. Select the proper cutter for vertical milling. Your performance
will be evaluated in accordance with the instructor's checklist.

2. Use the necessary holding devices to clamp assorted workpieces on
the milling machine in a secure manner. Your performance will be
evaluated in accordance with the instructor's checklist.

Y. Use the oppropriate arbors, collets, holders, and/or adapters, to

install and remove setups on the vertical milling machine. Your

performance will be evaluated in accordance with the instructor's
checklisy,

4, Use a dial indicator {o truc iie vorkpiece and/or holding device
on a vertical milling machine. An accuracy of + 0005 of an inch
will be the acceptable stardard of performance.

5. Set the proper feeds and specds for the type of milling operation
and materiale. Your performance will bLe evaluated in accordance
with the instructor's checkliut,.

6. Uce the proper culting tools to drill, bore, and counterbore a
workplece. An accuracy of 1/64th of an inch will be the
acceptlable stan%ard of performance,

7. Use end mills to squarc a workpicce. An accuracy of + <001 of an

inck will be the accevtable standard of performance,

<A
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8. Use woodrull Revsear cutters or end mills to mill keyways and

9. Use swivel or upniversal vises and, 'or other holding devices to

=ill angles. The standard of accuracy will be determined by the

LEARNING ACTIVITY:

it in sequence. They have
been designed to be worked this wavy so that it will be easier for you
to learn to operate the vertical milling machine and also so you will
be able o learn more in o shorter perled of time.

nile working on the task packages vou may have a few problems
or questicns thdat you neod help with, I1If you do, your Resource
Center Direcger or Instructor, will be glad to help you with these

preblezs or questicns.
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LEARNING ACTIVITY (cont'd):

TASK PACKAGE 3:
TASK PACKAGE 4t
TASK PACKAGE 5:
TASK PACKAGE 6:
TASK PACKAGE 7:
TASK PACKAGE 8:
TASK PACKAGE 9:

If you have had

and feel you can do the above work, you may want to take the compre-

INSTALLING CUTTERS
TRUING WORKPIECE

FEEDS AND SPEEDS

BORING AND COUNTERBORING
SQUARING

KEYWAYS AND DOVETAILS
MILLING ANGLES

experience with the vertical milling machine

hensive test for this unit. Your instructor has the test, so talk

it over with him and see if you should take it. If you don't take

the test, start your work on the vertical milling machine with the

first task package.
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UNIT VIII: VERTICAL MILLING MACHINE OPERATIONS

TASK PACKAGE 1: SELECTION OF CUTTER

PREREQUISITES: UNIT I

RATIONALE:

Versatility was a characteristic of men during the Renaissance
period from 1500 to 1750. Specialization seems to br the emphasis
today. But, when it comes to versatility today, the milling machine
has it,

In this task package you will be introduced to the milling
machines and to the cutters they operate. You will find in studying
about the milling machine that it is a very versatile machine that
you will want to know about. You will also fiﬁd that there are a
number of attachments that can be combined with the milling machine
to increase its versatility and give it an almost unlimited range of
operations.

Coupled with the attachments are a wide selection of cutters to
further increase the operations of the milling machine, You might
be wondering how anyone can learn everything about a machine that has
such a wide range of operations? The answer to that is that no person
can know everything about this machine, but the more you know, the
better machinist you will be,

Know your machines and you know you are a machinist.

37
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OBJECTIVE:

Upon completion of this task package you will be able to select the

proper cutter for vertical milling. Your performance will be

evaluated in accordance with the instructor's checklist,

LEARNING ACTIVITY:

l. View slide-sound programs M~VIII and M~VIII-1, both starring
Millie Machine,
2. In your reference material read the following:

a. Machine Shop Operations and Setups, pages 279 :o 300, and pages

307 to 318.

b. Machine Tool Technology, Units 87-89, pages 317 to 347.

c. Blueprint Reading For Machinists, pynits 6 to 11. If you have

covered these units in other task packages, just review them
for this one. You will need this inforamtion in future task
packages in this unit.

3. List the ten end mills shown in figure 11-158 of reference b.

a, £,
b, e
Co h.
d, i.
e. _ Je

<8
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LEARNING ACTIVLITY (cont'd):

4, After you have caretully studied the above material, inform your

instructor. Then begin your Learning Practice,

LEARNING PRACTICE:

Tools and Equipment
- 1. Milling cutters
1. Select the proper milling cutters to do the following jobs:
a, bore a round hole.
b. counterbore a hole,
c. sguare stock.
d. mill a Woodruff keyway.
e, cut a dovetail.
2. After selecting the cutters, show your selections to your
instructor and tell him the use of each cutter.
3. When vou have completed the above, carefully return the cutters
to their proper places,
You have been introduced to the milling machine and to its cutters.
The information you have lcarned here will be used in later packages
ir this unit, so rcmember where you found it and refer to this

information when you need it,

Be like the milling machine. Develop a versatility of your own.

El{lC 3¢9
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UNIT VIII: VERTICAL MILLING MACHINE OPERATIONS

TASK PACKAGE Z: SECURING WORRPLECL

PREREQUISITES: UNLT VIIi, TASK KAGE 1

RATIONALE:

"Safety firsc" is not just a clicne. In wmachine shop work you
cannot overempnasize the factor oif satety. 1f you think you can be
a little careless, just ccasider the contents of this package.

There are some thiugs you must leain before you actually start
cutting or milling a workpiece on the milling machine. In the last
task package you learned about the milling machine and also ubout
the milling cutters. XNou you will learn two very related subjects,
securing the workpiece and safety. How are these subjects related?
It doesn't take too much imaigination to visualize what would happen
if a workpiece became loose while you were milling it. Flying
workpleces, striking fellow machinists, produce pools of blood and
sometimes, in cascs of near misses, they may come flying back to the
careless machinist.

Donate your blood to the Red Cross, not to the machine shop

floor.

330
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OBJECTIVE:

Upon completion of this task package you will be able to use the
necessary holding devices to cluavp assurted workpieces on the
milling wmachine In g secure manner. Your performance will be

evaluated in azcovdance with the instructor's checklist.

LEARNING ACTIVITY:

1. View sound-slide program M-VII1-2, held over for a long time.
3
2. Reference rcading for this task package is:

a. Machine Shop Operations «nd Setups, pages 296 to 300,

Observe the manner in which workpieces are attached in the
I

foliowing figures and peges: (Lee, this requires no writing.)

) Figure Number Page Number
8 286
i3 & 14 294
19 296
20 & 21 297
20 & 23 S
24 297
28 Co
16 3.8
18 330
Q
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LEARNING ACTIVITY (coi ‘db:

Figure Nurbev ?

19 B

[
[«
o
| %7
b
LI
.

t

re
O
[
.
r/:

This is by no meant o complete selectin o7 272 wzzisos
ways in which workpieces can e mowrted,
b, Machine

- : i oo iy L
ool Tucanology, Uait 9o, pages 323 20 33, sn_ws

scme of the attachrents used I r Woloing a0 woiTesioss
to the uilling maechine tusle.  Cfuer meohods 2os zolam om
other units about the millin: w.coine.

. 3. In reference a, page 360, tiwre L8 o L.st o7 s:fot. mroolotoc

hrite, in the spaces velow, nurm-o

[

4. Be sure you understat theso o (U voli00N o s

always a sale worke:.

Q . £y 53
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J.  See yeur wastrucior and siew hiiw your work. He may want to ask

yYou s0ne questions.  Beulin your :earning Practice.

LEARMNG PracTodu:

. B .
2005 and LGulpaent

1. Verticol milisng
v g .
- celdi g ocevides

a. HHave him mark tne surtaces to be milled.

r

O.  select onlie Woirnpicde wud secure it to the milling machine

¢, iave your instructur chek your setup.

e workplieces and have your instructor
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<. Return all tne nolding devioes to their proper places.
3. Jlean the macnine o.d arva.
<o ot g light coetl o ool ooa o1 nachined surfaces.  This is done

Secaring wornpieoos enotne niliing machine table can be a

compaex fuU. A sveressienal nadhinist e oas careful of his setups
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workpleces properly? If so ou have
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UNIT ViIl; VERTICAL MILLING MACHINE CPERATIONS

e

B

TASK PACKAGE 3: INSTALLING CUTTERS

PREREQUIS TES: UNIT VIIT, TASK FACKAGE 2

RATIONALE:

Here is an interesting and simple procas

W

machinist must be familiar - the installaticn of .

milling machine spindie. So don't let your =i
here, but focus it on the spindie,

In the first task package of this unit,

different milling machine cutters. YNcw, you w:il

cutters ore installed on the milling machine s

is not a complicated process, it is, neverchueless,

must know if you are to succeed as a machinis:

Using the vertical milling machine will

rmachinist, many new skills: skills that will o

employee when the time comes fur you tov begin

shop. Usec the time that you have new to avgaiie 1

of thig machine as you can.

Remember - knowledge can mein monev.
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LEARNING ACTIVITY (cont'd):

applied to the arbor bolt with a wrench, you should

0. Page 300 of reference a contains some safety precautions.

In the spaces below write numbers 3, 4, and 5:

When you have tinished the above work, show the results to

your instructor. You may then proceed to your Learning Practice.

LEARNING PRACTICE:

ree

ifocls and Equipment
L. Vertical milling machine
2. Holding devices
1. Your instructor will give you several kinds of miiling cutters
for the vertical miliing machine,
a. Seject the appropriate holding device for ¢ "ch cutiler.

b. Install the device in the milling wachine.

(9]
.

Secure the cutter in the holding device.
d. Have your instructor check your setup.

e. Install each cutter in turn with its proper holding device.

336
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: VEKRPICAL MILLING

TASK PACKAUR &

PRERiUUTSITES: UNIT V1II, TASK

RATTONALL:

MACHINE GI'ERATTIONS

FRUING WOURKPTECE

PACKAGE 3

If you're going to bhe tiue te your work, vou will have to

Thes

true your vorkpiece.

whichi you become o proficlent machinist.

Lo DUTSLe YOul Jgoad id a0

process is another steppingstone by

It tdkes perseverance

Learning te cperate 2 machine b using a step-by-step

process, as you are doln,

new machinist to nave a4 Lo
want te pui a workpiece oun
sonme metal chi

s iy, but

must be leavned bLefore you

h

©

e~

nolding device and/o*

ince o

ists assuwe that, s
the work produced will als
workpiece can enly be acu
an accurate manner.  Insta

be learning in tnis task |

the price of inacceu:

" yau will 1oarn the importance of truilng

with these tash pachages, requires the

¢ vl patrence. AL tals point, you

r
i
~
-
L
-
ol
~

I start making

nre lessons that

tiiere aré a cvouple

do wour f1ost operation,

-

the workpiece. Teo often, many new machin-

t

2 machin

15 built with great accuracy,

o bhe re acearate. However, the finis!
ratze 1t it 1n dnstalled on the madhine 2.
iy vour work accurately is what you w:.!

ockagu.

gto work can be ne worn!
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M-VIi1l-4

LEARNING PRACTICE:

ERIC

Aruitoxt provided by Eic:

Teols and Nquipment

Vertical milling machine 4, Parallels
Holding Jdevice 5. Solid steel square

Dial indicator

Obtain frem your instructor two workpieces. He will show you

where these are to be milled.

a.

Install a vise on the mill ng machine and, using the dial
indicator, true the stationary jaw parallel to the length
of the wmiiiing nachine table.

Have your instructur check your work. You must be accurate
te + .0005 of an inch.

Rotate the vise 90° and true it again.

Are you accurate to + .00057 1I{ so, have your instructor
check your work.

Now secure the workpieces in the holding device, one at a

tire. True them in all Jdirecticns, and have your instructor

ct:eck each one,

When you have completed the above, return the workpieces to tue

instructer, clean the machine, vil the expoused surfaces, and put

away the holding devices.

340
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LEARNING PRACTICE (cont'd):

Hopefully, you cen see how necessary it is to true your work
before you start any iw.lling operation. Accurate work is the

hallmark of the professional machinist.

You've trued your workpiece — now true your dream of becoming

a skilled machinist,

Q
341

i ———————— ——— b A e A oA g e = s




M-VIII-5

UNIT VII1l: VERTICAL MILLING MACUINE OPERATIONS

TASK PACKAGE 5: FEEDS AND SPEEDS

PREREQUISITES: UNIT VIII, TASK PACKAGE 4

RATIONALE:

Proper speed is important in feeding. You know this from
your experience at the dining table. If you don't feed yourself
at the proper speed, you notice the effects of it. It's the same
in machining. It doesn't pay to do the work without proper
coordination of speeds and feeds.

This task package is important from the standpoint of your
personal safety and the efficient use of the milling machine.

It also concerns the finished product that you will produce on
the milling machine.

You will learn here how to set the feed and speed on the
machine in order to mill a finer product. Remember - every

skilled machinist takes pride in the end results of his work.
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OBJECTIVE:

Upon completion of this task package you will be able to set
the proper feeds and speeds for the type of milling operation
{ and material. Your performancsz will be evaluated in accordance

with the instructor's checklist.

LEARNING ACTIVITY:

1. View sound-slide program M-VIII-5, starring Speedy Feeder.
2. To help you complete this task package, read the following
reference materials:

a. Machine Shop Operations and Setups, pages 322 to 328.

Also tables XIV, XV, XVI and XVII on pages 506, 507,
508 and 509,

b. Machine Tool Technology, Unit 90, pages 347 to 352.

c. Blueprint Reading for Machinists, Unit 20, pages 93 to 97.

3. The circumferential speed of the milling cutter is called the

4. What is the meaning of:
a, (rpm)
b. (sfpm)

5. The ease with which metal can be cut is called

143
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LEARNING ACTIVITY (cont'd):

6. Calculate the approximate rpm for a 1" diameter end mill which
is to mill annealed, high-carbon steel at 60 sfpm.

7. Determine the speed and feed for the following material. Use
tables 10 and 11 on pages 348 and 349 in reference b. Don't
forget to read the fine pPrint at the bottom of these tables.

CUITING CUTTER

MATERIAL SPEED TYPE FEED TYPE OF CUT
a. Low-carbon steel End Mill Roughing (HD)
b. Low-carbon steel End Mill _ Finishing

¢. Cast iron, medium End Mill Roughing (HD)
d. Cast iron, medium End Mill Finishing

e. Aluminum End Mill Roughing (HD)

f. Aluminum End Mill Finishing

Note: Use the midpoint of the cutting-speed range for the cutting
speed.

8. Show your work to your instructor and begin your Learning Practice.

LEAPNING PRACTICE:

Tools and Equipment
1. Vertical milling machine
1. Using tables 10 and 11 as your guide, set the speeds and feeds
for the following materials: |

iote: Do not turn on the machine until your instructor tells you to.

344
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LEARNING PRACTICE (cont'd):

MATERIAL SPEED FEED

a. Low-carbon steel

b. Med.um-carbon steel

¢. High-carbon steel, annealed

d. Stainless steel f

€. Cast iron, soft

f. Cast iron, medium

g, Malleable iron

h. Brass

i. Aluminum

Set the speed and feed for each material, have your . structor
check your settings, and turn on the machine and observe what
is happening.

Remember that different materials require different speeds and
feeds.

Don't be a lazy machinist; set the proper speed and feed for the

type of material, cutter and operation.

Now you're really feeding your mind with knowledge of the
y y

machinist's skills.

345
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UNTLT VIII: VERTICAL MILLING MACHINE OPERATLONS

TASK PACKAGE 6: DBORING AND COUNTERBORING

PREREQUISITES: UNIT VIILI, TASK PACKAGE 5

. RAT {ONALL:
. You've heard of boring, haven't vou? That's i srocsss oF

L ]
making people yawn. If this is true, then ccunzesberizg moas 22 :
method of counteracting yawns., In this package, Rowever, wou will
look at different types of boring and counterboring.

You probably won't believe this, but vou will deo g millorg

operation in this task package. It has been a long roae .o 23
tiiis point and you rave taxen it step by step, buf wou zave Tow

: arrived,

v The milling operation you will do in this Tass rpacssgs woll
consist of drilling holes in a workpiece and zasz Icumzarsesinz
these holes. These are operations that are perfermoc o zi<
vertical milling machine vhen a greater degree ¢ acourziv o mooose
than can be obtained by doing these same coperaticns o 2 orill wre

Another operation vou will perform in ti:zs task cacks:s ts 1 a3
of boring a large hole in the vorkpiece, Mgain, L.l matzer of
accuracy is the deciding factor for cucosing 2o €& Z:is 278Tiiis
the vertical milling machine,

\ 36
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Unen completion of this task package you will be able to use the
proper cutting tools to drill, Lore, and counterbore a workpiece,

An accuracv of + 1/64th of an inch will be the acceptable

standard of performance.

LEARLING ACTIVILY:

1. V'ew slide-sound programs M-IV and {-VIII-6, which are not
boring siows.
o

2. Read and studv the folloving reference materials:

a. “achine Snop nerations and Setups ages 317 to 339.
H 9’ $

This is recview reading.

v, llacnine Tool Technologv, Unit 40, pages 185 to 194,

c. Blueprint Reading for ‘iachinists, Lnits 22 and 23, This

is an excellent review of matiiematics. If you need additional

help with your math skills, check the Mathcmatics for

Vocations packages.

3. On the drav g in this task package add the following items:

&. Show the location of four drilled holes, one at each corner

and 1/2" in from each edge. The size of these holes will

be determined in the Learning Practice.

b. Show the location of a nole in the center of the piece,
size of this hole will be 1,125" in diameter,
O

ERIC
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LEARNING ACTIVITY {cont'd):

4., After you have completed tne drawing, snow 1t I2 vcu
instructor. liec wvill tell vou if vou are readv T 22
milling operation.

LEARNING PRACTICE:

Tools and Lquipment

1, Vertical milling machine 5. GDoring =
2. lolding device G, Lavees ¢
3. Jrill bits 7, Mzasuziz

4, Counterbore

1, Obtain from your instructsr a niece of sicck abouz =

" IRl

lengtl, 2" in wvidtir, and 1" tuicx.

2. Using the drawving vou rodified in the Learuing Mozie

ey
jod

lay out the locations of the

. instructor vilL give you tue dianmeter of these :les
also the diameter of thie counterbere,

3. Lay out the location of the ceuater uole tnas will se

4., Add tnese sizes to your drawving and alsc sacw 222

‘,

all three views of tne drawing.

"
7
(2]
.
[
[17)
2
[

i

¢

5., wrill and counterbore tht four corne
center hole,
NOTL: Lubricate the machinve,
a. Select the drill bit aund countervore,

b, Secure the workpiece in tne nolding cevice.
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NIT VIZI: VERTICAL MILLING MACHINE OPERATIONS

Z3: UNIT VIII, TASK PACKAGE 6

ever heard mathematicians discuss the squaring of the
vou won't be doing that here, but you will be squaring
- P, § : M 1 T . 1 it 11 .

& parz. And vou don't have to be a ''square' to do it.

<t the last task package you took a piece of rough stock and

his piece of stock has now become a part,
23 not have a machined look about it., It seems a

cugh to you and maybe just a hunk of metal with holes in it.

< give your part an overall machined look, it is necessary to

sguare 1t that is, to make the sides and surfaces true to each
ctiacr. QOnce this has been accomplished, the workpiece, or your part,
cal now de machines with great accuracy.

i this tash pacRege you will learn how Lo square a part on the
veriicas mililing machine.




M-VIII-7

OBJECTIVE:

Upon completion of this task package you will be able to use end
mills to square a workpiece. An accuracy of + .001 of an inch

will be the acceptable standard of performance.

LEARNING ACTIVITY:

1.

2.

View sound-slide program M-VIII-7, starring Fred Squaring.
Reference reading for this task package is:

a. Machine Shop Operations and Setups, pages 331 to 333.

b. Machine Tool Technology, Unit 92, pages 355 to 357.

c. Blueprint Reading for Machinists, Units 22 and 23 if you

are having any math problems.
In reference a, there are some safety precautions. Write

numbers 7 and 8 in the spaces Yelow.

End milling cutters have teeth on the periphery as well as on

the end .
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LEARNING PRACTICE {(cont'd):

a. Select the cutters to be used.

b. Select and secure the holding device to the milling machine
table.

c. Install the workpiece in the holding device.

d. True the workpiece using the dial indicator.

e, Install the cutter.

f. Have your instructor check your setup.

g. Mill the ends and surfaces of the workpiece.

h. Check your part for accuracy.

i. Have your instructor check your part.

j. If you have been successful, clean the machine and area,
put away your tools and equipment, and apply a light coat
of 0il on the machined surfaces of the mill.

2. On the drawing you modified in task package 6 enter the dimens-
ions of your part as it now is.

3. Save your part and your drawing for future use.

Squaring stock takes a sharp machinist and a smart machinist.

Keep up the gocd work!

You're definitely squared away for continuing to advance

toward new machinist's skills.

354




M~VIII-8

UNIT VIII: VERTICAL MILLING MACHINE OPERATIONS

TASK PACKAGE 8: KEYWAYS AND DOVETAILS

PRERFQUISTTiES: UNIT VIII, TASK PACKAGE 7

R RATIONALK:

Vertical and versatile - these two V-words describe the vertical
milling machine. It seives many purposes, and in chis package you
will become familiar with two new uses of it. So get keyed way up
and dovetail into this package.

The vertical milling machine is a very versatile machbine, Like
most machines in the shop, it is called on to do many different
operations, How many operations a machine can perform is limited
by the ability of the machinist more than by the machine itself.

v This is a fact of life for the machinist and one that is understood
by the employer of machinists. There will be very few times when
you as a machinist can honestly say that a job can't be done be-
cause it's beyond the ability of the machinc.

In this task package you will lecarn two new operations on the
vertical milling machine. These operations are the milling of key=~
ways and dovetails. Both are basic, but important, skills that you
will need to know in the future,

The skilled machinist is in command of his macliiae} the

unskilled machinist is a slave to his machinel
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OBJECTIVE:

Upon completion of this task package vou will be able to use
Woodruff keyseat cutters or end mills to mill keyways and dove-
tails. Acceptable performance will be an accuracy of + ,001 of

an incn for depth and trueness,

LEARNING ACTIVITY:

1., View slide-sound programs M-VIII-8 and M-VIII-9, a keyway
production.

2. To aid you in completing this task package, read the following
reference material;

a. lachine Shop Operations and Sctups, page 312, the topie

End Mills, and page 315, the topiecs Dovetail Cutters and
Woodruff lLeysecat Cutters,

b. Machine Tool Technologv, Unit 96, pages 364 to 368,

¢. Dlueprint Reading for lfachinists, page 98. This is a

drawing of a part with a keyscat in it. You will someday
be working from this type of drawing,

d. ‘ietalwork Technology and Prectice, section 1284, pages 555

Lo 559, This is a vreview of vertical milling machine
operations, wnote figure 1223 on page 558 and the other

plctures on the following pages.

»2
v
g’
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LEARNING ACTIVITY (cont'd):

3.

%

* AN

5.

Make a two-view drawing (see Unit 6 of reference ¢, if you
are unsure of what a two-view drawing is) of a shaft that 1is
8" in length and has a diameter ¢f 1", Show three different
keyways on this shift, Ask your .n:tructor about the types
and sizes of these keywuys.,

Modify the drawing you used in the last task package to show
a dovetail running the length of the part, on the top aud
parallel to the edges, and in the center of the workpiece, Show
the dovetail on all three views. Ask your instructor for the
size of the dovetail,

When you have completed these drawings, show the work to your

instructor and proceed to the Learning Practice,

LEARNING PRACTICE:

Tools and Equipment:

1. Vertical milling machine 4, Mcasuring tools
2. lolding devices 5. Layout tools
3. Cutters 6. Dial indicator

Obtain from your instructor a picce of round stock about 1"
in diameler and 8" in length, Mill *“rec different keyuays

wn this stock using the drawing vou maue in the Lenaning Antivity

as a guide,

a, Lubricate your machine,

Y%
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LEARNING PRACTICE (cont'd):

bl

Ce

de

Select the cutters.,

Secure tne nolding device to the nilling machine table,
Insert the workpiece in the holding device,

True the workpiece,

Set the feed and speed,

Install the cutter,

Have your instructor check the setup,

Mill the keyways.,

Check the key ri17s for truenecss of depth and alignment,

Have your instructor cheek vour work,

2, Mill a dovetail in your machined part, Ulse the drawing you

modified in the Learning Activitv as your guide,

ERIC

Aruitoxt provided by Eic:

Select the do -tail cutter,

Secure the holding device to the milling machine table.
Insert the part in the holding device,

True the part.

Sct the feed and speed,

Install the dovetail cutter,

liave your instructer check the setup,

Hill the dovetail,

Inspect your work «ccuracy,

llave your instrictor check vour work,
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LEARNING PRACTICE (cont'd):

X+ Clean up the machine area, return your cutters and tools,

and put a light coat of o0il on the machine surfaces of

the milling machine.

Examine the work you have done, If you get a feeling of pride
from this work, you have the makings of a good craftsman and

machinist in you. The good machinist always takes pride in

his work,

It looks as if the machine shop is the keyway to an exciting

career for you.

LoF+
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UNIT 2N

s

URFACE GRINDER CPERATIONS

NIT 1
- ! Remeving material by using a grinding wheel is a very old
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vy colonial days, most farmers had some kind of
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weel to keep their tools sharp. Even today a small

electric grinder is a common tool in the home workshop.

In this unit you will learn to operate a grinder that is

(&8

l SoTewnat di

ferent from the ones used to sharpen farm and home tools. ,
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bout the surface grinder, you will also
lesrn about grinding or abrasive wheels; you will see, from your
erence reading, that the manufacture of abrasive wheels requires
3 great decl of techmology and is no simple science. Also you will

the grinding operations are important to the machine

CRIIITIVE.
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1
!
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Co the syrigce griader. - i
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OBJECTIVE (cont'd):

SPECIFIC:
Upon completion of the task packages for this unit, you will
be able to:

1. Select and change grinding wheels, meeting the requirements of
material to be ground. Your performance will be evaluated in
accordance with the iunstructor's checklist.

2. Use the diamond tip dresser to dress the grinding wheel to a true
shape in relationship to the magnetic chuck or work table

surface. Your performance will be evaluated in accordance with the

instructor's checklist.
3. Perform the following:

a. position and secure the workpiece on the magnetic chuck.

b. align the workpiece surface parallel to the face of the
grinding wheel to an accuracy of + .001 of an inch, using the
dial indicator.

Your performance will be evaluated in accordance with the

instructor's checklist.,

4. Grind workpieces. The standard of accuracy will be determined by

the specifications of the drawing.
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RESRCHE

UNTT IX: SURFACLE GRINDER OPERATION

FASK PACRAGE 1: ABRASIVE WHELRLS

PREREQUISITES: UNIT I

RATTINANALL;

Keep the wheels tuming as you enter a new unit by way of tnis
package, You're wheeling on to new machinist's skilis,

1ne starting of a new unit usually requires thav you learn some
background material along with the material needed to completc the task
package. [his unit is no exception, but the background infoimation that
vou learn about may surprise you somewhat. As an example, most new
machinists wiio have worked on lathes, milling machines, or shape.s feel
that thesc machines are extremely accurate, You will find from the
reading reference, however, that to do a really accurate job on a work-
picce, the vorkpiece is mounted cn one of the various types of grinders
for the finishing operation. lhe grinder can casily do woik to a
tolerance of one~ten-thousandth of an inch and sone g.inders are much
more accurate than this, Tnat is cutting things mighty close!

In this task package you will learn to change the wheel on the
surface grinder. tiis is an important job tnat wmust be done properly,

as vour safety is involved,

YNy




M-I8-1 2

OBJECTIVE:

Upon completion of this task package you will be able to select
and cnange grinding wheels, meeting the requirements of tihe
material to be ground. Your performance will be evaluated in

- accordance with t.. instructor's checklist,

LLARNING ACTIVITY:

1. View slide-sound program -IX-1, featuring Sir Abrasive Vheel.
2. Reference readinyg for this task package will be:

a. llaciiine Siiep Operations and Setups, pages 361 to 363 and

nagzes 393 to 398.

b, tachine ool Techinoloav, Units 113, 115, and 116,

¢, Blueprint Zlecading for ‘fachinists, tnits 6 to 11,

pagets 33 to 55,

d. Matheratics ‘o Vocatlons, reviewing any of these math

packages that vou mav feel wveak in.
3. Take a wvalk to the macnine shop aund find the surface grinder,

Is it a vertical er uorisountal spindle grinder?

4, Now that vou nav. seen the surface grinder, it's tine o do

some work with it. Proceed to vour Learning Proctice,

ERIC whS
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LEARNING PRACTICE:

Tools and Equipment
1., Surface grinder 3. Necessary tools
2, Grinding wheels
1. Change grinding wheels on tne surface grinder for grinding
steel Dbars, |

a. Locate the grinding wheels,

b. Select the wheel to be used, Refer to your reference
material for help in making the selection. You may
also need help from your instructor,

¢. Inspecct the wheel - use thz2 "ring test' and visual
inspection, also see Information oheet 1 in this task package for
information on the ring test.

d. Ixamine the wheelnead and select the tools you will
need for the job,

e. Explain to your instructor the procedure for changing the
vheel,

f. Change the vheel,

g, Have your instructor check vour work,

h. Change tihe wicel again and repeat the procedure, exeept
for step e,

i. fave vour instructor check your work,

j. Store the remaining vheel in its proper place and clcan

up the machine and area.

363
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LEARNING PRACIICY (cont'd):

Changing grinding wheels seem like a small task to you? If
it does, don't underrate its importance., This 1s a job that

must be done properly, as your safety is involved,

It appears taat you're going to become a real wheel as a

- macihinist, ‘

-

ERIC 0
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INFORMATION SHLEY 1

Wheels must be diy id Irre fiow sanoust whe : cpplving the ring
test, otherwise vue souad will ve deacenud, I should also be noted
that organic bonded wiwels do nou eriti the same clear metallic ring
as do vitrified and silicave wvheels.

Illustraticn 1 11

p—

vetration 2

cco vavr side ol the vertical center line

s about 4o depy
the peiiphery os indicated by the spots in

iches frenm

0
=]
.
b}
<
o]
[
cr
$omd
“ O
2
ro
)

Illustration
. Then rotate the vheel ", ucr.ecs «.d veper the test.

A sound and vndamaged vheel W11 give a c¢iar metollic tone.  of
o Ky,
cracked, theie will be a deaw sowtd end not a cloer Miing,"
"Ring Test"
If the vheel 15 not too hieavy i¢ 0 bo suw ended from the hole
on a small pin or the fing
T

~lusiratics Lo, 3), lHeavier wir Vs
may bLe Jllowed to

est in ¢ werwical tooosion on 2 clean hard floor

f

ERIC

! o . 9]
Illustration Lo, 3 .\7i




T 1
REIPCE:

INFORATLOL Sty

e - . 3 N . .

Tap' ottt cedely Wl d o motmiotelloo trplon s such o as o

wooden sevaw driver hend Coior Livae Waeo. s aue oo woceen nallcr ror
i it R

Heavy wiwois e ucde -coee o Meap’ o aowneel ros the ring test s

L or LICHES 1loud Lae posiphe.
Ir scnne & Lecuty along:

even moosonnd vacel ) 1, conm

- inpression that tne vhee
large wiwels wnick dre sulferte
5u, (Sce Llicoratzea ), T
waeel is suspenced tron tae nol
repeated aiter rotcting v whe

LS.

be realize
the same clear
els nust bae
¢ the sound

Co Cue 060 Servw
.

Coemparisen oi

= 3 8N T e ¥
crfication will Lllic- ve
{
L

crent ving berore use,

O

ERIC

Aruitoxt provided by Eric:

e vellieal comwer lzue ano about

Lt0overtical center line, the Torng,
Ies nurtoed and tay §iore the errone
AChad, iy 1w especially trec with

fisor wih.on condacting, i
Cois osoroviues e rcenlite aloo

o it 2y recoiwwanded that the

,
el &)

w - -
o]

s
ft.

~

regrees to tne rigiit or 1

eithhor a n
iy seen 1 stor
tedls tono it
e not grve fo
icate wheels,
ing the test, ot

ler oboany wr Qg

(AN
a0
oLet
reh
AlSO
her-

R




N DT

“ .
“ . . .
. . ,
. " . ‘ -
. . . .
) v . “
' N ' v
. e . .
o i L . . '
. :
. . i .
. ' " f . .
“ " . .
¥ 10 . [ . *
. * . i e ' 1 .. » .
~ ' te ¥ 1 ‘o . .
N f ’ . 3 0
[ ' .y . . .
! .. . N .
4 . . .
] t ' u. [ . .l . ' .
’ 1} ,r -4._ L 1 ' M . v .
] ) » N . .
. o 1 v ~ ’ . . ’ v
, ) e
B . . . . .
* " . . ¥ . 13
'] oy " ’ .
1 ' . ) } . ' \ < ) 1
’ “f ] Rl ol . ' b ' t ' . '
- - o + oy 4 . ‘ ' '
S ) o . . , s : '
. ¥ _ o r K] ¥ " ’
-t ] T N - , o ’ » . + 0
s 1 ) ' ’ R ' . ' . '
L} "y " ‘L ot b ot e ' i
t 1 . o ~ 1 vy oy . 0 4 e ) .
. i ey ’ - ) ) . i 1 . 13 . ’
. 5 wr, . - oy ( .
-t ) ] ot ' : ' I "
- : ] . ¥ » , .
! ~ N " - ! - s 4 . ' .
? Lt H i ") ~ N ' ' -3 ] N ) ) '
- e A o 34 ) 4 I h vy t) .t i . 1 rr v
' " . J b i e “ o . : - ' , o '
- 1 .4 e - e ot ey ] "y » t .t 1
- [ .4 ] 2 4 X o a e °) 4 : .
' > M bo N - v . - s . ‘. - .
-1 i 3 2 ks “fy >~ . 3] ) ' 3 . ") *
2 -3 ¢ o} '3 v . ‘. ot ] ~J .t 4 . e .
- e ~J e ) - 1 r: ry ba) - ) - » N e
: , - o it R ' I - 2] -3 oy B r ‘y )
v ) = ) ] 3 ot . 3 '
) . ! ] " : ) 5] 2 - ¢ <. . - ) ' g ‘
4 " i o3 7} e -t 1 b ¥ 4 M . R
. . - 3 ) , . ,- . ., 5 . .
K4 . 1 “ ' . ) o { X -t o .. ; ’ T
. ) bl -t -3 p - 0 ty . s .t ol - ..
[ - » ) ot ' i . (3] r el 1 o 4
4 ~, B -, [ &) ot 3 -1 i -7 . ' J 4
- . - e " ry " " i N ‘ -
- : H -4 < 7z ol ) rr ; ’l b " -
. I 3 = & 7 . - 4 . 1 . ‘ .
. ‘o -
OF
\Ul
. ’ . .

Aruitea




!
'
-

1

4
o

1

«mon comclevion of tids task packape vou will be able to use tue

to dress Lae grinding wineel to a true shape

<

- in re.stionsaip to Lne magnetic cnuck or work table surrace.

Toataatyac s -

HOoNeT

red

VITY:

t View slide-scund program M-XT-2, starring liot Wheels,

J. leaw tue fellowing: ieference materials:
d. acnne Snop perations_and Sctups, pages 363 to 364,
O. Tacr.ue feel lecianeleav, Units 116 and 117, pages 44a to
447,
' . ¢. Sluesrinr lecdine fo1 Vachinists, Lnits 11, 12 and 14,
R 3. In refereace a, on page 397, there are sore safety precav iecus,

. + o H TAars 1 5 3 ¥ H
s tae spaces vedew write the rules L, 2, 5, 6, 7, and 8,

ERIC 27
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UNIT IX: SURFACE GRINDER OPERATI0&S

TASK PACKAGE 3t TRUING WORKPLLCE

PRERCQUASITES: UNIT IX, TASK PACKAGE 2

RATIONALE:

This package is not flat reading. It is concerrved with Ilav
surfaces, true, but it holds more things of interest to the
student of metals. Have a look at it right now.

The surface grinder is probably the most common of the
grinding machines that are used in the machine shop. One cor the
reasons for this is the large number of flat surfaces that are

ground for maximum accuracy. ancther rveason is the ease with

=
e
.
u
s
re
re
-
[

which [lat workpicces may be secured to the table of
grinder.,

. Besides the usual helding devices that are used in tio
machine shop, the surface grinder has a wmagnetic check thgr o
nottaily used wheu working witiv this wachine.  These vaucshs e
flat table-tike devices and couwe in difterent sizes and shog oo,

To use one for helding o worrpicce, the pachinist siupiv rloces

¢

%
¢
e
¥
P
.

'

'

)

the vorkpilece on 1t ang turns on the gt

chuck., “
Sound like tun?  ine magnetic chuck 1o waiting @0 o
Q this task package.

ERIC
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.o - . 5 :
SOV CCssletion of Lhis task pachage vou will be able to perform ,
4. so=itien and secure Jhe worhplece on the magnetic chuck.

S.oalizn the woraplece surface parallel to the face of the ‘
1
' avi tf wheel te an accuracy of + .001 of an inch, using
the Jhal oindicater. .
©oYour pervisroance wWill be evaluated in accordance with the
LR \‘-‘--!‘ ey ,m = T~
LSRLLAILTD F JaddalIsL. '
!
¢ .
LISTNING AJTTVITY:

wo VITW rOQRA-RLolL progranl T-I8-0, o fuuilToierl exiiavdgdnzd.
; . . .
is tuask package 193

.0 Nachaing Shiop Ceevatiens and Setups, pacs 384, the topic

sotwrE and Ureraticns - Hericontel Surface Grinding. Note
TiouTe 3o paze Jos.
>o T ine Tool Toclunloay, page 436, the topic General Precedure.
Lote tlr ocicturos ononares 436 and 437,
Soo0 3T wreant Readiag oy Mochnniels, Units 20 and Z1. .

LRIC 78




ERIC

Aruitoxt provided by Eic:

M-IX-3 3

LEARNING ACTIVITY (cont'd):

3. Reference a, page 397 ho some safety precautions. In the

space below, write rules 3, 4, 9, and 10:

4. When you have completed tihie above assignment, shew your work

to your iastructor and proc:zed to the Learning Practice.

LEARNING PRACTICL:

Teols aud Lquipment

1. Surface grinder 3. Dial indicator
2. Magnetic chuck 4. Precision vise

1. Obtain from your instructor two f{lat picces of steel abeut 6"
in length, 1" in widihk, and 1/2" in thiclness.

2. Prepare the surface grinder for grinding with a tagnet ¢ chuck,
2. lustall a grinding whecel,

b, True the grinding wheel with o wheel dresser.

¢, Secure the workpicces to the magnetic chuck.
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.G PRACDICE (cont'd):
‘ T
i. luive your instrugtor check the workpicces for accuracy.
R
Lo Jemove the seilupy carefully clean the machine and area,
and put away tools and eguipment.
1 .

o S R ,
zou should now have a sct of parallel bars that are fairly
| i

Tniz was a somevhat. gimple job and a type of job thal is done

many pimes on ke surface grinder. The surface grinder is
iy
t

-

capable of doing many jobs, some of which you have discovered
in YORr reading. What this machine can do is largely up to

.3 s n 1S T e
L@ Macninligci.

l

4 .
i

Grind your way throuph ito neu skills in metels.
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TLIT PACHAGE Xt SUAPER OPERATIONS

In this unit you uil} stvdy and operate the shaper, The shaver
versatile machine that is used in the machine shop for machining
workrpieces that need straight cuts or it may be used in special
arplications that are suited to the shaper.

Your learning will be a step by step process that starts with

an Introfuction to the machine and continues through the various

ters wntil you perform machining operations on the shaper.

~Le various machining operations that you will yerform are basic

ones that will give you & good foundation for expanding your know-

. ledse snd skills in ihe future. A future that is almost unlimited
. il you zre develop those habits and skills that are
rezuired of a first class machinist. TFirst class is the only way
e goi
COTEITIVES:
Upon comrletion of this wnit you will be able to do various machining
operations on the shaper.
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OBJECTIVES (cont'd):

Upon completion of the task packages for this unit, you will be

able to:

1.

Use a vise or other holding device to secure a workpiece on the
shaper table in a safe manner. Your performance will be evaluated
in accordance witr the insiructor's checklist,

Use a dial indicator to true the workpiece and/or holding device
on a snaver. An accuracy of + o001 of an inch will be the
acceptable standard of performance.

Select and install the proper cutting tool on a shaver for the
workpiece being machined and the type of cut being made. Your
performance will be cvaluated in accordance with the instructor's
checklist.

Adjust the length of the stroke to insure the maximum removal of
material. Performance requirements will be consistent with good

machining practices as stated in Machine Tool Technology and

linchine Shop Overations and Sctups. Your performance will be

determined in accordance with the instructor's checklist.

Given a specific material and machining operation, set the feed
and speed on the shaper with the aid of reference material. Your
performance will be evaluated in accordance with the instructor's

checklist,

«J
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M-x 3
QBJICTIVES oont'd):

8. Use roughing and finishing tool bits to make vertical cuts on a
workpiece, An accuracy of + .001 of an inch will be the standard
of acceptablie performance.

7. Use left and right-hand tool bits to make horizontal and dovetail
cuts on a workpiece. A& accuracy of + .001 of an inch will be
the standard of acceptable performance.

8., Use roughing and finishing tools to make angular cuts on a work-
piece. An accuracy of + .001 of an inch will be the standard of
agcsepizdle performance.,

¢. TUse the proper tool bit for the type of cut and material to make
stopped cuis in a workpiece. An accuracy of + 1/64th of an inch
wil: be zcceptable standard of performance.

LIARNING ALTIVITV:

are nine task packuiges in this unit and they have been

cesignel to be worked in sfguence from 1 to 9. In this manner you

will zeguire e skill and then build on that skill in the next task

1

1 you are able to cperate the shaper with confidence.

tasx packege is ipportant in the chain of learning, so work

'
3
[}
L]
[}
¥

will be times, when you are working on the task package,

That yeo will have questions about the work you are doing or some phase

the tachine shep.  Ask the Resource Center Director or your

ety




M-X

LEARNING ACTIVITY (cont'd):

r/////’instructor these questions. They will be pleased to help you at

any time.

In the packages you will be asked to view a sound-slide

presentation, read and answer questions, and perform some practical

- exercises. The number and names of the task packages included

in this unit are as follows,

TASK PACKAGE 1:

TASK PACKAGE

TASK PACKAGE

TASK PACKAGE

LASK PACKAGE

TASK PACKAGE

TASK PACKAGE

TASK PACKAGE

TASK PACKAGE

2:

3:

SECURING WORKPIECE

TRUING WORKPIEEE

CUTTING TOOLS

ADJUSTMENT OF STROKE

SPEED AND FEED

VERTICAL CUTS

HORIZONTAL AND DOVETAIL CUTS
ANGULAR CUTS

STUPPED CUTS

At this point you may feel that you can perform all of the above

tasks on the shaper.

If so you may ask your instructor about the

comprehensive unit test. If you feel you couldn't pass this test,

then start with the first task package and learn to operate the shaper.
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i

Upon compie.ion of ihis tack package you will be able to use a vise

A lh

or other hoiding device ¢ wecure a workpicce on the shoper table in

a

safe mannoer.  Your perrormance will be evaluated in accordance with

the instructor':s checklist.

1

SARNING

ACTIVIYY :

\M
.

View slide-sound program M-X-1, starring the security agent.

Read .he follouing reference materials

Qe

In

fochine Shop Operations and Sctupr, page 280 Lo the topic

Shaper Gise or Capacity on page 24,  Also, rcad the topic
Shaper Hork-Holding Devices on pages 249 to 252.

daching feol Technology, Unit 79, puage @91, to Lhe topic
Shaper Tools on page 29%.  Also, nole the various methods
of holding workpivees 1n lhe other units aboul ihe shaper.
Binenpint Peading, for liachimisin, Units to 1),

—— e D bt - -

reference b, on page 290, the parts of the shaper ave sLhoun.

With sowme minor differences wosi shapers are somewhai alilee.

Learning the names of these parts will help you in running the

shaper and alaso w comumicabing with olher machinists,
- 2

Uhat are the two parts of the shaver table$

[£9%

be

AVt e e o e — —— s e e n e m———

91




M-X-1

LEARNLIG ACTLIVINY:

5. Does the speed of the shaper change vith the length of the stroke?

6. tnat is the name of the fcature that is used to bring the work in

contact with Lhe tool quickly?

7. When you have compleied the above work, check with your instructor

and begin your Learning Practice.

LEARNING PRACTICE:

Tools and Iguipment

Shaper 2. Workpiece holding devices

1. Obtain from your instructor three different sized workpieces and

have him rmark the surface Lo be machined.

2. Install the workpieces on ihe shaper.

Qe

ERIC

Aruitoxt provided by Eic:

Select the workpicce holding device.

touni the holding device on the shaper,

Insert the workpiece in the best manner for the machining
operation.

liave your instruclor check your setup.

Rewove the [irsi vorkpicece and install the remaining tuo picceds.
Have your instruclor eveluate cach setup.

Remove the setup from the vhaper and rewurn the stock and

holding device to its proper place.

392
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M-X~2 2

OBJECTIVE:

+ Upon complevion of this task package you will be able to use a
dial indicator to true the workpiece and/or holding device on a
shaper. An accuracy of + .00l of an inch will be the

acceptable standard of performance,

LEARNING ACTIVITY:

1. View sound-slide program M-X-1, starring Trudy.
2. Referonce teading for completing this task paclije will bLe:

a. iachine_Shop Operations and Setups, pages 244 to 249,

star.ing with the topic Shaper Size or Capacity and ending
vith the topic Cutting Tools Used with Shapers. Also on
pages 255 and 256, the topic Adjusting Vise to Ram.

- b. MNachine Tool Technology, Unit 83, page 305.

c. Dlueprint Reading for lechinists, Units 11 ond 12, peses

5% to 65.
3. In reference a, pages 277 & 278, there are some safely yp.ccautions

for the shaper. Write rules 1, 2, & 3 in the spaces bolow:

C.

L] o~
) g . N I r o'rg.
Y NOTE: Sce Iuformation Sheet No. 1, page O.




M-X-2 - 3

LEARNING ACTIVITY (cont'd):

4,

After finishing che above, veport to your instructor and show

him he vesults of your work. Start the Learning Practicec.

LEARNING PRACTICE:

Tools and Equipment

. 1. Shaper 3. Dial indicator
2. Workpicce holding 4., Precision steel .quare
device. ‘
1. Ovtaia from your instructor the three workpieces used in the
last vask package or similar ones.
2, Install a vise on the shaper tables

O

ERIC

Aruitoxt provided by Eic:

a. Clean the table suiface and the mating surfacec of the vise.
b. Set the vise jaws about parallel with the stroke dircction.
€. Check the seat of the vise for burrs and remove any that

dre present,
d. Clemp the dial indicator to the shaper, using the tool ﬁnﬂti
¢. Jundicate the vise by moving the ram.
f. Adjust the vise i{ necuessary.
g. iave your instructor check your work.
h,  Rotate the vise 90° and check it for trueness.
i, Adjust the vise if necessary.

j. Have your instructor check your work.

~




M-X-2

LEARNING PRACTICE (conc'd):

3. lnseri a workpiece in the vise and true

««

1
L

[os

a. ladicate tne workpiece in both direcrious.
b.  adjusc it as necessary.

c. Have your instructor evaluate your workh.

d. Remove the setup from the shaper and clean and o1l zhe
L]
machine.
The time spent in truing on a machine can be the musc
valuable time the beginning machinist will spend. It is only

arter this has been done properly that the machine cen ©

as it is supposed to.

Learn now, so vou can earn later!

O
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Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

M-X~2 b

<
“©

w2 allow. oy procedure afver you have mounted the vige

- 3
“ ! et YT w8

Be gure tnic dirv does mnoc get Lelveen wie
vige and vne table surfaccs because g very
) Loodacdele bewween the sucfaces will interfere with the

2avallelisa of the vise with the table.

SeC wie vise jaws approxzimavcly parallel with the divection
Of whe suroke.  (Refer to Figure 1)

Upen wiie vise to its full tapacity.

4. Examine the work seat of the vise for burrs
and cavefully remove auy tha nay be
present,

5. 'Ihoroughly clean the surface.

6. Select two test parallels high cuorey to
project above the top of the vise j: .5 ead
long cnough to extend two ov thice suenes
beyond the width of the vige (Figuy e 2)

FOLE: ) pavollels » ¢ wot ovallubis | the
Indicatel readings noy be tal
directly from the woil scat of the vine.

7o "hogorr vty el oy the boealletn cad 0 tha
concletlyoon thy voll selfs vr 0F ] - oo,

Ploce eur rgainag conh of (g vire 4 4.

fy

I Tigure fguie 4

198




M-%-2 0

8. . caugr wu@ saradiods againes vhe raec of e Vel . ouo ot
i v bow progdet evenly beyond the siois 0r o veto,
G2 eCROALCD D el Lo place a precce of vonLGe | O taace
wa o cwds o0 cacn pas el vo insure pouod contact and Lo
preveat siipping (Figure 2).

Y. Besecn ad redicarow wial the contace shait peipend .cilar with
wine dial iguee 8). The 'dial faces upverd and cau be
. convenicnuly vead from the operating position.
KOLfe: nial oanlicavoes are wade with wo types oL roacace
saarey, one parallel aad the other pespeudicrsiary (o
e Lace of the dial.  Viguics 5 and 8 illustrate ivhe arreaage-
uent for both types of indicators.
10. lwverse ithe position of the tool holder in the too’ post.
"l will provrde a wore convondent gurface vrou vaeren Lo
ety i aeees e vhe ol oend svhiiel e e 0 L0 Lo
secew wad the ool has an irocgular surface. (Vige « 3).
11. /7 otech vt b Doll vprcer oct pofr e Lo ot o g
“alicer o comont gpiuwdla, thilg poine ig g b )
the cal of the contact spindle, and, vien neo g .o - o
redove l quite caslly (Figuie 4).
12, 72rscole vhie Zadicator., the Lojeholdiag
1od, the gwivel o shoeve, and the clawp.
-
13, Cleno thn aser dled ves Lo hie cind of
e Lool okde with the dial faciv,,
ead (Figunes 6, / o 8).
b, 1 0T oty donarln 1 e afl he
TN PLed ccont L hesVauval ™
fo0eCe et pooe 48 #heve o0 hets
vy g2 e of Lhie velallie s, T
f
.
{
i
;
P
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15, GLueo the wachine so thed the teugth of
the stiohe i6 sbour one .uch suorter
then the fength of the pasvallels,

i (Figure 9)

i 16, Posttion v 17 0 o thee tbe coniact
1 . . ,
' l peine fyaveds vichun v nali iuch of
yigure Y botu ends of the paralicle,

-

Loothe ra vith the attecied sacdireaton ot o op=

tvaced by hand, nse a stov spert Lo Lo, Lhie ncica-
<0 wvack «at forch over tlhe paralled, (aeat ca ¢ muse L2 oG oed
witie the [ oiuv o1 the indicator is wot alloucd fo trav  beyo i the
wuiiace of vhe parallel.  If this should heppen, the poont would
drep belou the level of the surface and would dawage the iudicator
wiva the icturn stroke is wade. This is also thn rcosao for having
bown paral'lels project eveonly beyoud the gsides ol the visc.

¢l e “tation wos 8.0 In ooher wor-is, boto pea: o 'ols wosy be
S W i w2 oLeoatdon o the posstron or the seioke wunen the

testing op Lation is in progress; othewvise there is the possibility
cl the iwdicator travelivg beyor the vunface of oue oi thca,

7. 1 oo tby vempco thai Lo [ ot the
o i b steolie, end tove the

3 I+ Randne o
. i oo so thas oy aad ¢ . the
: poralle’ o ovader the ccatoct point
f o+ the imdicator as she.a at b,
. t R - (
| Fegure 10,
|
; . .
| L8, ¥rur ¢y Zndlies ououwal st Lhe
! [ointe egiotr aochort oL o oL
i
i

wases Phg ool vy Zopehy o Ly Jdial,
“his ul Lorolis contaly (Lol W2
roiut iz naking couiwce vith the
ravallel,

12, lowe tho woenst. o e 0 Lue C oL

. , :
X i tuca mon the s¢ 1 to - 2 Lo
' pesiticn By Lo 91y vo 0 ln jeeelled,
flo Jre'r oo v ohe s vl Lo

: reading o both cuds o the parallel,

20, L oong the ot e o Gooc oz oooeend
( poralled o dor b e o s, L elsing
‘ (e cont oy, ohe e wuith the

o1
e 2
gy as the porallcd i woved divcely
L S vederneath the point of the indicator

E l(: Figure 11 et o
& (Figure L1). aa0
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M~-X-2

21.

22.

23.

24,

25.

Relese che contacc shaft and allow
the convact point wo resc on the
pacaliel. ‘ne reading acv € should
L2 Cile sawe as the rveadings at A
aad 3,

st diaw the vaa agaiv £o the
Lo MG ox T woke,  Hf the
readig an 0 coryesponds with all
tihe othexrs, the vise is parallel.

1f 3 and € are low, adjusc the table
surpore and tighten the table gibs.
Thic mey be all that is vecessary to
bring these points into alignment.

It A, B, C, or D is low, loosen the
clowsing nves and place a paper
sivw vadern b €hy loweo. point ol
ti base, ovter moking certain, of
cowi e, that there are no particles
of dirt undcineath the basc of the
vise,

Tighren the nuts and recheck the
setiing at »'L four pointn.
Follew the instructions given in
the precedicg operations if
further adjustments must be made.

Fi 12, L
(Figure ) Figuve

12

401
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RIC

ti-4~J z

D30 .0 Vi

B

Upvad coapdontiun 0 Litkg waske package you will be able Lo scrcey
Quatl wipe peopedr cuvudng tool on o shaper for the wor kprene besyy, |
Pooramaiad and the type of cuav vedng wide,  Your perforiauce witl be

cvaluaved in accordance with the instiactor's checklist.

LEASNING A 00aviLys

1. Vica slide-gound prograwa l-X-1, stavriug lir, Selccto.
2. o ' ot coaplowe il rack podloge reads
¥

a, bnachine ohop (pocatdons aod Betupg, pages 248 and 209, the

tople Cntting Tools Uscd wish Shapers. Also note fligure 9,
rage 249,

bo I'nhive ool e hnoler ) Undt D), peies 238 Lo 242, aud Unle
79, starvting wiih the tople Shoper Yeols on pege 290,

c. Pleenu’n Renthiy fo: 1vhininte, Unle 16, (oges O to 75.

3. Tu rcfcrienze o, on page 2/3, ave safcety precautlouns. \inlte nules

4y 5, and 0 in the gspaces bLelow:

[}
-
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M=-X-3

LEARNING ACTIVITY (cont'd):

4,

3.

7.

9.

10.

11,

Do youa kuow uvhe difrerence betwecn the shaper and the planer?

whav is the difference? Write your answer below.

Tneve is a wistake in the reference Machine Tool Techrolopy;

on page 241 under the topic Procedure for Grinding Shaper Tools,
you are told to check Unit 54, Table 8., Table 8 is in Unit 52
on page 226, Make sure you check this table.

Ordinarily little or no back rake is desired on shaper tool

bits, Explain in weiting what back rake is.

Yoxr wodcrate to heavy cuts, the tool holder and the tool generally

a‘ﬂ:a - \d

U1ll the lathe tool holdcis that have a 16° to 20° angle vork

uwell on the shaper?

Uhat can you uge to cut a leyway on the Znsidde of a wineol?

Shopee tool Lits ave ground with a gside velief of abouc

°
Lo .

3ce your instructor vhen you have finighed the gbove woul. You

way start your Leowndpy Froctice.

aq

{
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M-X-3

LEARNING PiACTLCLE

Toois and Equipaent

L. Shaper

2. ‘Tool holder

3. Tool blts
Select and install on the shaper the proper tool bit for the
foliowlng operations: (Sce figure 1.)
a. Roughing tool for stcel.
b. Roughing tool for cast iron.

c. Left-baud side woughing tool.

d. Tinishing tool for stcel.

Have your instructor check your tool selcction and the way you
ianstall cach one.

When you have completed the above Learning Practlce, clean up

the wmachine and arca. Put a light coat of oil on all the machincd

surfaces.

The proper sclection of a cutting tool aud the vay in vhich you
install 1t can be the key to a successful operatlon oa the shaper.

The good machinist knows hls tools, machine, and himgclf!

Sclection of a carcer in metals can lead you to enjoyuent

and prosperity.

AG5H




bi=X-4

UNIT &:  SUAPER OPERATIONS

ToSs PACKRME 43 ADJUSTMERL O »LROLE

PREFLCUESITES:  UNIT £, TASK PACKAGE 3

ANTIOAAL S 3

This package could bring you a stroke of good fortune. So get
w shape and Lleawn abouc stroke adjuswment hewe,

In Lpis task package you will learn to adjust the length of the
siroke of the shaper ram. Along with the adjustment you will also
~uasn how Lo position che stroke so that the shaper will perform
more useful woik in a shorter period of time. Both of thesc adjust-
ments ave perfoimed to increasc the machine's efficiency, and this
ol course incrcases your efficiency as o machinist. To beccwe an
clficient maéhiuist and to work as a skilled craftswan should be the

goals you are striviang for,

ERIC

Aruitoxt provided by Eic:
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Me£~4

OBJECILVES

Upon complecioa vi Lhis tash package vou will be avic .o o uUs:
I Lhe leagih of che stroke wo insure the waximem Tcuove_ oo

wacerial, Performance 1equirements will be consisyc..

wachining pracuices as stated in Machine Teool Techmnone oy and

vieaning Bnopy Oocrations and Setups.  Yous PEYICTRMLLCS WILLl Lo
cimined in accordance with the instruczor's checkirse,
LEAmILIG ACTIVITY:

1. Viev sound-slide program M-¥=4, a five-stor thrili_r,

2, Reading refeicnces for completing this tasl paciase cre;
a. .mchine Show Opesations ond Setuns, pages 231 e 233,

- b. iirchine Jool Tochmolonv. Unit 81, pese 301,

c. Dlueprirt Readin~ {or Voechindstg, Units 20 ool 22,

3. The amount of overlap vequiicd in shapes CHCTeLIINS loreads
on scven factors, List these seven factors belcwy,

aa.

e

Coe

ERIC
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Tools aad Eguipmeuc

L, Shaper 5. Liecessary wools

o Howrnplece hoiding device 6, ral sudrcator

3. Tool bit holder 7. Hachinist's scale
. 4. Tool bic

L, Opbraia fiova your lascyuctor a workpiece oa which te has narked
the avea to be machined,
2, Secuie the workpiece in the shaper and adjust the stroke wnd
posi lon o: che raa,
a, Cavefully wouni. the wowkpiecce holder on the shaper.
b, true the workpicce holder,
c. Install a cutting tool., For practice seleet the preper tool
for this job.
N d., Adjust the stroke of the ram, Do not tuvin the uachine on.
Ce  Fijust the posivlon of the iaw,
L. we youw instivelor cvaluain your oo vp, .
ge Your instiuctor will dcwonstrace sta.cing the wochule,
h., huwove ygur setup and carcfully vetuin all tools zad
cgadpuacne to thuedy propey placces.
i, Ciean tiwe wachine and area, Apply a light coaw of vil to

all machined surtaces.

Q ]

ERIC &
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MeX=4 5

LEARNING PRACTICE (cont'd):

It suould be easy for you to see th; importauce of properly
adjusting the length and position of the stroke, Yet, you
will see, as you work around the machine shop, many new
uwachinists who will notltake the time to do thesc adjustments,

It appears that you're stroking along toward a career in mctals.
PP y
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TANN L

-

UN. T 0 SIWPER OPLRATIONS

UG8 5 SPLERD AwD KELD

£ 0 LAU BN UNLIT X, TASK PACKAGE 4

WTIONALS: .

bou'y lcr this package waiie you feel ciauly. i othor things,
Lo 85 coaceanad vich Lhe wachivo-crani shapes eud Lo opeed, Lo
crank up and gev specdy in studying these nev uachiu:se's oL:11y.

0f the many factors that determine the quality of the job thay
vrdone oa the umaper, the faciors of propo. Toacad ¢ focy ase
faong the most Laportant. These factors ave iso ingorteat lor
doterniuning the emount of time requived for doing ¢ job ou the
shiaper,

As @ machinlst you will weut o do the biohese colity G0y in
the ghowtest lewgeh of tiuc. therefore, it 10 Lo you s SUVILLO D LR
lewn as weeh 23 you can aboug uslng {eeds ool cpeslis ca s cuspus

in an cfficient ruaer.
u this task packege you vill laiin ab-a. CHCL I3 Cid Lueds Cud
also hoir Lo set thea on wie SL2pet,  Lacn you undi:susnd Lo tole

o« thege inportant factovrs, you will be ready Lo sto.. wechlider

opcvatious on the shaper.
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Upon cowplevion of this task package you will be able to, given

@ speciric waterial and machining operation, set the feed and speed
on the shaper with the aid of reference material., Your performance

will be evaluated in accordance with the instructor's checklist,

LEAWNING ACTIVITY:

1. View sound-slide program M-X-5, starring Mr. Cranky,
2. To assist you in completing thir task package read the
follewing reierence materials:

a. liachine Shop Opcrations and Setups, pages 267 to 270.

Read the topic Shaper Speed and Feeds and study the safety
rules on page 2/0.

b. lfachine Tool Tcehnology, Unit 80, page 300.

c. Blueprint Reading for Hachinists, Units 22 and 23, pages

101 to 114, This is to help you revicu your matincmatics
skills., If you find you need additional help, try vorking

with the liathematics for Vocations packages,

3. The safety rules on page 270 of rcferencc arc excellent oncs
for the machinist to live by. In the space below write rules -

1, 2, and 3.

A1l




M-X-5 3

LEARNING ACT1VITY (cout'd):

a.
De

C,
4. ‘the speed of a machine;erank shaper 1s governed by the
gear or wheel,
5. Cutulng speeds are changed, on the shaper, by changing the
and the of rocker—-arm wovement.
6. There are two speeds on the shaper. These are the
specd and a2 speed.

7. 1In wost shapers, it takes about times cu long

to nake the cutting stroke as it does the return stroke.
8. In horlooutal shapirg, the feed 1 defined as the distance
the vork 1u woved toward the cutting tool for cach
stroke of the vam.
9. Uhat are the tvo vays of f{ccdiug the vorlnleee?

a b

10. Cutting specd ig aluvays given in pod uiuaee.

11, Aftcy you have finlghced the above work have your ingtiuctor

chesk your progress, You may then start your Lariuning loactice,

LEAWILNG ), MGG

Tools and Lguipment

1. Shaper

‘ e R




i, Your iastrucvoy witl assiga you a shaper to work with. !
2. Set uae speed for vhe folloving waterials with a stroke length
of sig inenes and using a high-speed steel cutting tool. 1

a, Jdiid wachine steel,

¢. Cast iron, soft.

LalSG.

[
-
bl

3. Seu ihe speceds for using a carbon steel cutting tool.

4. VWhon vou feel you understaud how to set the speeds, have your
adsiedvos evaluae your wvork.

5. Your instructor will ask you to sct the different feeds.

6. If your iustvuctor is satlsofied with your understanding of feeds

cud cpeeds, you way consider yoursclf finlshed with this task

You Liive nov coapleted 21l the basic sleps for nochinlveg vork
on the shopere In the noai tashk peclkoge vou woll begla cutting

actct on the shaper so don't forget the lessona learned in

You're on your way - so don't delay.

ERIC

Aruitoxt provided by Eic:
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M-X-6

UNIT X: SHAPER OPERATLONS

TASK PACKAGE 63  VERTICAL CUTS

PREREQULISTITES:  UNIT X, TASK PACKAGE 5

RATLIONALL: '

Combine your skills. That's the secret of success. [n isolated
skill is nov of wuch use in itgelf. But if you cowbine several of
them, you'll get more accomplished.

You are ready to combine what you have learned in the last
few task packages into a complete machining operatioun. Each of the
preceding task packages has been a step leading to the eventual
machining of a workpiece.

In this task package you will lcorn to uvse the shaper to make
vertical cuts on a pliece of metal. What you will be doing, in effcct,
is squaring the cnds of this workpiece vith the top, bottoen, and
sides.  You will cnd up with a squared block of metal, that vill be
uscd in future shaper operations.

Since you will be using this workpicce in other operavions, do
the machining caicfully and accurately. Make care and accuiacy a
habit in all your work.

Good luck and enjoy your f{irst machining operation on the

shaper!

1

Q A5
ERIC
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cpoa cowplevion of vhis task package you will be able to use

vougarny and finishing tvool bits to make vertical cuts on a !
]

workpiace. An accuracy of + .001 of an inch will be the stan- i

dard of acceptable periormance.

LEMNING ACTIVITY:

1. View sound-siide program M-X~0, featuring Vertie Cutt,

' . Refeocadld veacing Jor this task package lss ‘
a. lachine Shop Overations and Setups, pages 258 and 239, f
!
the topie Shaping Vertical Suvfasce. i
!
5. Uschine Teol Technolopy, Unit 84, pages 306 o 309.

3. In relerence a, on page 270, there arc some safely precautiouns.

write rulcs 4, 5, anu 6 in the space below.

%, Upeon complerany the above work, show it to your instructor and

<
3]
7y}
yo
]
.
v
b
141
{—l

carning Practice. i
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M-X-6

LEARNING PRACTICE:

L.

Tools and Equipment

1. Shaper 4. Dial indicator
2, Workpiece holding device 5. Layout tools
3. Tool bit and holder 6. Measuring tools

Obtain from your instructor a piece of stock about 4" in length,
2" in width, and 1 1/2" thick.

Included in this task package is a drawing. Keep this drawing
and ydur stock for use in future task packages.

Using the stock obtained from your instructor, square both
ends, using a vertical cut.

NOTE: Lubricate the machine.

a. Install the workpiece holding device on the shaper.

b. True the workpiece holding device.

c. Secure the workpiece in the holding device.

d. True the workpicce.

c. Iustall the cutting tool.

f. Adjust the clapper box.

g. Set the feed and speed.

h. Adjust stroke leagth aad position.

i. llave your instructor check your setup.

j. llachine the workpiece.

k. Have your instructor check the workpiece,

iy




M-X-6 4

LEARNING PRACTICE (cont'd):

1. Carefully wmeasure the workpiece and put the dimensions on
the drawing.

8. Clean up the wachine and ared, put avay tools and
cquipment, and put a light coat of 0il on machined

- surfaces,

How that you have completed your {irst operation ou Lhic
shaper, you arc ready for new experiences on this machine.

The next three task packages are waiting to give these to you,

Combined skills produce excellent resulty.

A48

O
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M-X~7

UNIT X: SHAPER OPERATIONS

TASK PACKAGE 7: HORIZONTAL AND DOVETAIL CUTS

PREREQUISITES: UNIT X, TASK PACKAGE 6

RATIONALE:

Do you like dove hunting? No, this package is not con-
cewned with this type of hunting. It's about dovetailed cuts. So
hunt out the knowledge it contains for you.

The successful machinist is a man who can take previous
c.periences and expand and combine them to accomplish a number-
less array of jobs in the machine shop. To prepare himself for his
job, a good machinist will attempt about any job that comes his ways

" to au impossible ov

Rarely will you hear him give a quick "no

almost impossible job. The machinist becomes, by nature of his

job, and the habits developed from Lhc job, a wan vho is slow to

say '"no" to an assigned task. These arxe some of the traits that you

will be enpected to develop over the years and now, as you &.e doiug

these task packages, is the time to start developing these tvaits.
In this task package you will learn to surface a worlpicce and

cut a male dovetail on it. These are basic operations that you will

repeat in one form or another many times in the years ahead.

420
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H-X-7 -

OBJECTIVE:

1

l Upon complecion of this task package you will be able to uss
! b ¥ e ¥
i

left and righi-nand tool bius to make horizontal aud wovedlaI_

<y
- dmpel o wil] R
O IDCH Wil €

)]

curs on a workpicce. an accuracy of + .00 of

i
!
‘ the standard of acceptable performance.

LEARNING ACYIVITY:

1. View sound-slide program M-X-7, a dovey show.

wn

»
-

9. Refe: ~uce asuistance for this tast package 2

a. uachine shop Gporations and Scitps, pales 200 te 3., in=
topics Shaping Hovizontal Surface cnd CuggUdLious o LW
to Shape A Horizontal Cvwface. lote figure ¢ oW oman. I-%.
b. Jiwhins Tool Tecimolos s, Unit 82, pages 302 303 sue

Unit 84, pages 506 to 3U9.

3. Modify the drawing fiow task peciigs el od LQ e O om T donIaaia
scimilar to thn one chowm on page (99, iy i w2, oL ISR,
The top suiface of the doverail will be 1,3 T cod o wol8 S-
the cut will be 60°. The depth oI cut for LhC wlwlooil ail Ll
1/4 W. Do nox include dimensions at thig point, oLl Jue WS
dovetail on all thice views.

4. After compli.ing the above assipnciite, Hdae ¥oL. Dollae-d

check your work. You may then proceed to the Lo iiiv: .. l9tii.
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Lay cut the dovetail on the Jorkpiece.

Have your instructor chack the 1ayout.

With measuring tocls, inspect your work.
Have your instructor inspect ycur work.
Ciean up the mzcnine & .2 area, return “ha rtools and

equipnent. .04 co.-r tre machined svrfaces with a light

As yoo couplete these tas'. packazes on the shaper, you wiil

M-X-7
LEARNING PRACTICE (cont'd):
male dovetail.
1.
m.
n. Machine the deovesail,
Je
p.
q.
coat of oii.
feel y

our confidence grow as your skilss increase. Remember, you

are the master of the merhiae, Lot only if vsu krow more than it

does!

Be true to your goals. and your goals wiil be true t. you,

L 4

ro———
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bil A SWAPER OYERATLONS

TAS NG AGE 83 ARGULAK CUTS

DA AUSITUS: URNIT A, TASK PACKAGE /

ST IONALS?

You'd like to know all (he angles, wouldn't you? Weli, licie's

yowr ciance o learn some wore of thum in this package ou angular
CUuls,

How useful the shaper is depends mostly on the wan operiving it.

s skidL cad Lacutedye; and ais wilineness co make he we .oluce work
for him, con aluost expead the capability of o machiw: beyoud the
point for wvhich t was made, lowever, before the mochinist cen be
tnocowplete conarnd of Lis warlac, he mest st hovr a o

Lhavwledge or thr basic opevacio:s that can Lo pecfo s :d a

b
In this task packege you will teaia a veo y basio cpena’ ol

et operverlon sonacha'ag ovgtiarw cnfs on nowalo’s g 0T s

<
e
<

¢eady e a seoevhar sindlas openaiioa uvira you it o
aouvhe laow tasihc package, buur fe2re s cnough or @ Genrcrcaod Lot oen
Lo vporacdoas o have you make an angular cue foo cie jou fn wids

)
Laon Dackdgl,

124
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Ondel aves

———

Upon complevion of whils vask ddchage you wall Lo abls Lo Lse

coughiing aud cdnlsomy vools Lo make anpular Culs o Loworapioce,

Al

accuraey of ¢ ,00L of luch will be the standa.d or

daccepudble perrormance,

!_____,._,,W._.m B
f

LEANING wriviy g

L.

2

ERIC
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Viev slide-sound program !t-X~/, a super thriller.
Yo aud you in completing this task package, read the

cCle.c.od L0, tals,

[
e
-
-

a. - hine Snop Oparsations and SeLuns, poges
copde Sheping Veitical Surface, and pages 204 to Zuo, the
topie Sheper Maiatenonoe,

Ve Jirchiine Teol Techunolons, Unit 64, pagts 300 veo 308, Lais
vill be review rcading,

1

5 v - PR N D
DO pely 270, cheIe o SLL 2 LadC s vaeset o

L reler ened
weite sules 7 and 8 in the upece below,

de
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LIANNLLG O T IAVEY ccoau ey

Lovsry oile deawing Jvow ol lasu wask package to show an angudar
cur ud an luedine Y0° vo whe rrout, beginming (usiug the froat
view of uhe drawing as rererence) dau the lover feiv-hand coerner
anu eading auv a poant L/2W, on the right side of the frouu view,
Insert the necessary dimensions for this cut on your draving.

i unac weio vieus on your diaving will this cut bLe showua?

and

Vile your drawing show any hidden lines?

SR deo WOk Lo your instiuctor and proceed Lo your Loioouiug,
LEATNING LG
Tools oand Lquipmenu
Lo Shaper D, Sunsoce gere
2. Vosloplecee holalng cevice Go Yool e
2o T oveliter ad sadehidag, teol bies 4, 17 o lng rolo

ERIC
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Y ool LG holde Geo  Lint Ladluocor
Lachiia: aa angudar sarface en the vorkpicee you vochined Ja wne

o

lagu cusl pedeage, using the dicviug you wodificd in the oo™

iy v oag oo Lulide,
ds trowadt o vodl preve hotddng, cevice,

L. e Lhe vorkpecog holdaag v,

¢o  Lay ovur the aupuray cuv on the worlpiceo,

VAN
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M~X-3d

&
i
LEARNANG PRACTLCE v coan'd) : , ,

d.

[
o

I.

1,

L

1,

Usiilg Lhe suviace gaye, viue vhe workpicee 2u the WOorkplece
nosding Jdevice,
iusert whe wool biv and nolder in the Lool posu.
Sec the speed and igcd,
Adjust the lengih and positicen of the stroke,
iuspece your scuup. Do you nced to adjusu the clappes boa.
liave your instiuctor inspect your work,
Hachine the ausular cut,
“oPLCL YUUL Lo Vilta newsuring tools,  Your accurdcy
should be 4 ,00L of an inch.
Have your iustiuctor evaluate your work,
Clean the machine and avea, vetvin the tools and cquivueny

and pui a light coat of oil on the wachined surfoces or the

ooy the wvorkpicee and dyvawving for use in the nege wosh

package,

Lire you finding the sheper to be a versatile uachouc?  to oo
yud huov,  How veisatile this wachine is dopends @ fov on how
shilliul you ave, Dbon't let your machine covas lee =i voula
tor you!

You'ie getting in shipshape coudition foi a rechiniviis

cdlecdy,

~ ———_r |
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JaSan e w e Lo¥DooSLUCrPEY Cllo

D oo 3iomr bt s, TASK PACKaGL 8

1a1s is rour Lasu uperéLlun witn the sheper, In these tash
Paciazes vou awave leained vo coatyol this machiune, in the rechine
LG0T e et gre machiine ope.aror s and Checce ard machsous g,
Lud Jizieieonce bewween the two is thau the machine operator +5 morc
. 035 ceavroilod by Jhe wachine and the machinist 1s the wan who
o mtmined s e L ek 04S omd HLACHAIC S,

In Lhis tach peclkone you vill loan to wmale two iinds ol \
SOl Cilede A usciulnesi oir this type ol shaping opciacion
VLlopa tacdilt eppavcat to you as you vead whout it end nashine
il et voul ueoaeicee,

oz tooe thing bLeto.e you sratt this Yeoe tash pockogs:

R Sttt Lo cbr she, o othovuvhat yor heve e LTy
Ceied boetepadin oty LG RTS n LooJeu Lo Sngiease yeuw bereledge
eecar L5 and e wachule shoup tiades,

ERIC
aes
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O2JECTIVE:

Upon coumplecion of this vask package you will be able to usc the
proper vool biv ior the type ol cut and material to make stopped
cuts in a workpiece, An accuracy of + L/64th of an inch will be

acceptavle standard of performance,

LEALNING ACLAVLLC:

1. View sound-slide program M-X-9, a shapely show,
Z, Refe:cuce reading fov this task package is:

a.  iov:hine snhop Operations imd Sciups, pages 26L o 265,

b. ' ~hinn ool Techmolopy, Unit 85, pages 309 to 312,

3. You will again modify the d.auing you have been using in the

last t{cew task packages to show tuo siopped cuts,

a. oShow on your draving a stopped cut, 3/8 of an inch gguaie,
vith one closed cudy parallel to the Zeagth ©f the vo.lpicce
stosting o, a poiat L/2 Ue en the lefu hoand oide of .0 froat
via and cading an a point 1/2 of an Cach {.on dhe wajulay
cit oon a Jine coustructed from the stasting poini, paralicl
tv the leogth, zad ending at the angulay cue,

b, Suuv on your draving a swopped wut, 3/6 of zu ruch oqome,
with bouh ends closed,  ‘this cuvt will be on the oppos.ce sice
ou the woskpicee from the cut obove end will begin L7/, inci
A from the edge ot the workpicee and end 172" Zfrom the angular
cut,

ERIC 19
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T, o 1 3 -
P Yoooa [ ' e

s .y c0 waudieoadld wnese dlieciious and e the modifications
Sfdcasog wWarhour adep,  Jou'c be darraid to make wastakes, A
JERCLL anid mil g paedd vf paper cae be erased, I, after vou
H3VS LJlea You adre uneble co understand wne directions, wuk

YOLY LuSLlaclOY Tor hel?. hever be gshamed to asl: for help;

Foul Lastiacior 15 alvays ready to assist vou,

5. wscd oo O aingsaed vith your drawing you may begin your

—— et matl [ .

I.ooshane 4. layout fools

i IO B S T - £ i1 LeaLo.”

. woLniloee holdling devace . dial indlicator

S.0 loel Lols and aoides G zastinles tools
. e WS3AUn wdl clewann you todatsed 2uowie Lesopina f dviyy

e et Teee you vochiued in the lest task pachkane,

.
pateto i A N N tPATCT I & LI N

. 1 . .. T FEREEN sty e e * Ay o

[ e Vee wne CULS 00 LIS 0L A LD,

Jo e bl ecanion o the dvilicy holes,

SITED I s save ol ao rew dene vhe taoh pediiog, e on dy Ldlasyg,,

cedd Ldowstetor Wit wricd the holes o you,

O
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Aruitoxt provided by Eic:




M=-X-9 4

LEMWING 20vriusd (coac’u):

NOTE: Lubricate uhe wachiae,
do  Secuve workpiece holding device to shaper table,
o Tiue woikpirece nolding device,
fs  inswall the woikpiece in the holding device.
$e  Liue the workplece.w
h,  Tusvall tool biv and holder.,
i, Seu the feed and speed,
Je Adjust stroke length and position,
Ko llave your instiuctor check the setup,
1, ke the first siopped cut.
m. Reposition the workpicce,
n, liake the sccond stopped cut,
0. Carefully inspcet. vour work,
pP. Have your instiuctor iuspect your completed pavt,
¢ . g. Clcan the shaper and the arca, put auey the tools cud cquipment,

and coat the machined surfaces wvith oil,

You nows have a cracgy-icoking pavv. vYeo, if YOU CuililC G
ov the paivs on the machines in the nechine 5u6p, you will
fiud sear that are juse as odd lookiug ,

ihe Sheper can do wany operations, buu oaly ii you, Lic
machinlsy, can guide it

You keep shapiug up for a caicer as a skilled wachinste,

O

[ERJ!:( 11L)1.
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M-XI

UNIT PACKAGE XI: SHEET METAL

PREREQUISITES: UNITS I AND II

RATIONALE:

Metallurgy is the first of a variety of subjects you will study
in this unit. Other subjects for study are sheet metal, seamc, and
fasteners. While this is a large variety of subjects, you will see
that they are closely related topics of study.

You will also be given a2 chance to make a sheet metal box that
will be useful for holding various articles and may be used for a tool
box. The box will be made in the task packages and will be finished
in the unit test, so save.fhe box for the performance test.

The subjects you will learn in this unit are also related to
the machine shop and will help you increase your knowledge of metals-

knowledge you will need in order to be a machinist and craftsman.

OBJECTIVES:
Gencral-
Upon completion of this unit you will have a knowledge of metallurgy
and will be able to make and fasten simple sheet metal forms.
Specific: |
Upon completion of the u.it you will be able to:
1. Do the following: -
a. otate in writing the meaning of the following properties of

metals:

3433




M-X1 2

OBJECTIVES (cont'd):

(1) tensile strength (5) malleability

(2) hardenability (6) brittleness

(3) hardness (7) toughness

(4) ductility \ (8) corrosion resistance

b. define in writing the term alloy.
c. list in writing the two basic kinds of steel.
d. 1list in writing the three grades of carbon steel.
2. Use layéut tools to lay out simple sheet metal forms. An
accuracy of + 1/32nd of an inch will be the acceptable performance.
3. Use hand and squaring shears to cut sheet metal. An accuracy
of + 1/64th of an inch will be the acceptable standard of
. performance.
4. Use a hand brake to bend sheet metal forms. An accuracy of
+ 1/32nd of an inch will be the standard of acceptable performance.
5. Use the hand brake and seaming tools to beﬁd and get a single hem,
double hem, and grooved gseam. An accuracy specified by the drawiug
of the part will be the performance requirement.
6. Use rivets, screws and nuts, and self-tapping screws to fasten
sheet metal forms. An accuracy specified on the drawing of the part

will be the performance requirement.

LEARNING ACTIVITY:

The tusk packages in this unit are designed to be worked in

a34
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LEARNING ACTIVITY (cont'd):

sequence. The first task package will give you a krn-wledge of scme
of the properties of metal and in the later packages vou will see
how these properties are used.

While working on these packages you may encounter preblems or
have some questions about your work. If so, you may asx the Rescurce
Center Director or your instructor to help you out,

In the packages you will be asked to view a sound-slice Tresecisiicsn,
read and answer questions, and perform some practical exercisss, Thz
number and names of the task packages included in this unit are as
follows;

TASK PACKAGE 1: METALLURGY

TASK PACKAGE 2: SIMPLE FORMS

. TASK PACKAGE 3: -CUTTING SHEET METAL

TASK PACKAGE 4:; BENDING

TASK PACKAGE 5: SEA!S

TASK PACKAGE 6: FASTENERS

1]
(&}
(4]
[77]
'y

At this point, if you feel you can pass a comprchensiv
on the above material, you may contact your instructor for the vois
test. If, however, you feel that you can't pass 8 test, do e

task packages in this unit,
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Jadel v

Upoad Cwadlecion or this vask packdge you wili bLe able to do the

LOLLOoWR 2

de SUdew dn wrdidng the meaning of Lhe rolloving properties o

wetals:
{
i . PN
i (1) emsile strengeh () wallcability
‘ (2)  naxdenavilivy W) biitiicuess f
é
i (3) hardness (7) toughness
(4)  duciilivy (') coliosion nesisvance
b, defiue in weacing the vewn alloy.
i !
Poce  list in writing the two basic kinds of stcel,
do  list In welting the three grades of cavbon steel,

LLARNING 20V 7y

1. View siidesvound projica Lot oL, a hide-in ot dng sheu,

2, Referonvg KC\“lEA;S oo uhds coslope Lo go T
Qo o e i oengimetery oad Dopan, €2 baxws 18 vo Z2 rau pages

150 vo Lo,
.

U .:f‘lfii?i f3L0ds 0 Unde o) pages Sa o Su,

3¢ afres yoa L0 carewriiy 1cad vour ycading assife. av, piucceed
Lo i aining Paariicos,

Q
ERIC a7




ERIC

Aruitoxt provided by Eic:

M=NI-1 3

- N v v

. )
LLAiGilaG v il

1. You will weilee uie aaswvers wo the followiug questions o. veparate

Slleers VI paper and give then Lo your iusiructor for evaluation.
o0 3 -1 a4 nedv manner and write clearly so that your instructor
Caa read your woui,

You lay use the rcfcrenée books listed in this task package to

aid you ia your wriving and spelling.

Your instiucier may want Lo ask you scme questions about these
subjects so don't just copy them., Read and understand the
Material and ask questions 1f you have problems,

You m1y also be asked some of this materiul on vour unit test,
Kow ic!

State in writing the meaning of the folloving propertics of metals:

2, wensile strength co wollecabllity

be hardenability f. britclencss

. hooduess 5. toughnoess

de  dvetilizg he corrosion vesistance,

Define in wiiving the teim alloy.

List in wiiting the tvo basie kinds of wsieel,

List in writing the three grades of carbon steel,

WOTE: Do now coniuse kinds and grades,

Ylou way want e Liy sowe coperdments with some of the propcrvies

of metals,  In yomr veading reference a {ile tese and a opurk

duR
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LEARN WG 2 ACTICS feontfd)

ERIC

10,

11.

cest uve discussaed, Taese wwo tests are often used by wna

whiat are wiey used for?

a. LFile tesc

De Sparrk resti

Go vo the machine shop and wry tliese tests.

Tuin your work into the iustructor,

You liave been introduced vo the world of metallurgy, 1l
world of wcience that many men, who start as machinists,
ond develop as a lirelong career, You way wanu to find

abouc this field of science.

Metallurgy could really be your thing!

348
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LA vl badnol Motal
TASA L ada Ji BieLE Yores

SR QUL L 3 UNLT Ak, TASK PALKAGE 1

AAewALL

Siupiicivv iy suill a virtue, Lved in La age of cowpleiily.
Lise's (e woesen for e suiuuy of sraple busie forag.  fodlcy
icasen o thar vou can build iucveasiugly complex itcus on the
vesis or wyalning with simple orus.

YOu uave o vl DllaodUeet o Bt Uiy 4 the ist toce package
iad lec.pad a v thines abost the df fevent prope§res of w-tals,
How vou will ¢ oo cheace, in the uc.: few tusk porieges, to sce
Moz oo vre ceuies seact wies yvou v i with uetaw

49 vOuU o Liiis vols with sheeu woead, iy Lo Jdoatify

4

Lhole pouy citses thal veu ley aboui cad sce If you ¢ varensteaad
Lol Tocr o ecrrake vor a Lo s wnunl worlnts 10 (olies
cord v g v Jdo o thiz, bui then thdukiung is the boelboas of

Lo mata oowred g,

I Luls Lios paciese vou wvill Iiaia to Loy ote 0 ol poo cad

Gon st ow. The fowa wiih be thet of ¢ Lo, 1ue bo..

-
-
.,
’

"
}

A0 Ulel begatod; wilee vod il wake oa o, it s very Gfuy Lo traasic
Wi et gz to ovhew hore ceaplal phoov metad {ovas,

Lajoy besny o shieet wcrad vworkeyr!

140
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Upoa cuaproulon or Ullis wask packy;e you will be @bic Lo wue _avoul

LOOLS Lo lav vde guwple sheeu weval xoamg, b owccuracy or v 1/52ud

or du {uen will be dhe acceprabic perrormance,

¢

dm n — i — - ——

LEARNING ALYLvVityY:

L. Viow souad -aiide vasiage H-ALI=1, w1 ouisnauda s jcatie -,
2, To ald iu coampletiuy this task package, vead the follewiug
reresanee waverioly:

A, oasenad toas odogy wad Pracuace, sccviony 709 Lo 7yv,

vag,ea 295 go LY,

b, Yechuleal Tieinis, Unlts 3 cud 4, peges 25 Lo 35 end Uuits

6 wad /7, pages 51 to 67, Aluo in gectlon siss, Unitg 44 cud

-

45, peges 171 (o 160,

Co Dltmawiel Readina foo loehiniane, Units 13, 32, aud 13,
3. Usiog the nforantica in the scadi g vefncacrt,y tolie o drovins
of & Lou. Ubea flgoie 624 ca page 285 of iefeiwica I
3. Ovtein {fica your Resousce Ceuier a picee of coruboaed
about 24" by 24"
b, Youw Rusot.ce Center will also heve a diciiug boaid wad
uriizing teols,

C. Lay out the bou patican oa the cavdvoosd,
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Ge  LOlOloa .V LLLE Lol Ll 2 UJda ddyud..

Se nudiu ol Bdl adbe Loape and tupe LUQ cuged.

S0 Sudow wne bod to yeu  austructor and procced Lo the L.aw nw,
. A

‘o LR B

Lo hiea uran, Lools 3, . oyove {luid
wo Lovouvr varls

GO eemai L o VOOUY dou v ovor & plece of cacet s.oval aboue

LSy OUL L0t Do G vhe et mevcd sslug the dlve usioas
UG L L oUouL tonne. oo Lhe o e Falivis o

. Bou o0 potes adle ar conter Lives oo the sacet 1wl

b, ovoeocel thie bea 41 L these ccater Toocos LUkl - Seur
TISSt v wcate o Div ceos ov lastueior oy Belp o OF
PO § o

C. .2 efhTidie Lo otidé 10F maasuraacavs,  hig s lilocolcocly

Ge  taled o Bovd conicn 1oyous Ceyoul, wiaciuloy rcanedis
oAV R PP ST ¥ SV

C.  hadQ VoL MGLLLSLOL LR your WoLk.
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LEARNING PRACTICE (cont'd):

f. Return all your tools. Keep your luyout for future use,
It i3 a good idea to scratch your name on the piece of
sneet metal.

g. Clean up your area,

Machinists and sheet metal workers have a saying that makes a

lot of sense: '"Measure twice and cut once!l"

Simplify and organize your plans for reaching your goal as a

machinist,

443
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DURIICISITIS: UNIT NI, TASK PACKAGE 2

z A
D T | 1o
way O L0 LT oaz S 1 ocle

Mrasure, weasure - cut. Measure, measure - cut. This is the

2 are ma.ay wavs L which

from the proverb in the next paragraph,

a8 vou will see fiom your reference reading in this task

you can cut metal. However,

FOTS Voo ostart cutting on a prece of netal, remember that old
saving, "lezsere weice, cut once.” Ouce a piece of metal is cut,
2T 28 entiemelv hard te put it back together again.

coilzng total is unat this tash peckage is all sbout. The
best Lo learn hiew Lo oeut metal i Lo actually do it.  So get
Snowith hiis task packasze and do some cutting.
SSSToTIVE,
Cionogompaclicon ¢f this Lask paeckage vou will be able to uge

o e i 2o om

- an R T aev ol
vt f2llee ol 0L ISNCATE T Ccul o shiceoet
P T T - e 4

- - e .~ - -l -~ ~

netal, A accuracy of

T will be tne acceptable standard o perfous-mee.

344
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LEARNING AS..V.TY

1.
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View sound-siide programs M-TT-7 and M-X1I-2, two super shows.
Read the following reference materials:

a, bLoecaiwerk Teennology and Practice, sections 799 to 806
1154 )

pages 293 to 302,
b. 7Technical Metals, Unic 46, pages 179 to 183.

c. Rlueprint Reading for lachinists, Units 20 and 21.

What are the {ollowing hand snips used for:
a. Straight snips

b. oudle cutting snips

¢. Hawk-bill snips

d. Aviation spips

Circular cutting snips

(]

f. Heavy duty snips

What are hollow punches used for?

How do you deteimine the sina of squaring shears?

For cutting several picces the same size on a squaring shear,

you would se¢. the gage.

Which machine would you use to cuv the bottoms for buckets?

You will {iad a ticadle on vhat cutting machinc?

The beneh shear is a large pair of scissors from

Lo ft. long.




M-X1-3

LEAWL NG - Cu0wY woeavtd)

0.

11,

In wvererence ., vou vould clieck Table on page
Lor wne aauwes of the ditterent metal gavzes, what they weasure,
and cne decimal equivalent of edach gage nunber. Note - 1) you

need w0 brusi up on your decimals, take a look at llathewatics for

Vocatieons, packages b and /.

After vour lusciucior has seen the above vork, you may start

youir Teainiug Practice,

. LEARNING PRACTICE:

Too. s ane Lguipment

1. Hond -uips 3. Hcasuring tools
2, Squaring shcars 4. lles
. 1. Using the sheet metal layout frum the last task package, cul out
the box with sqaarng and hand chears,

a. Gt your Jayout to its wgeiouwn dinensions widh the Sruaring
shaarg,  CAUIION: Do nou cut the tabs off your lzjou.

b. Using hand snips (there is no such 2n enimal 43 Lia salps),
cue ouv the resainder of the lavout. HOTE - You should
alvays (i beside the ifine on the scrap side.  wote figure
90-0, page 180, in retercuce b,

c. Using the proper file and filing methods, reaove 2il burrs

ERIC

Aruitoxt provided by Eic:

and ekeess metal,  Bestdes making the box fit better, this

146




M-X1-3 4

LEARNING PnaacTICE (cont'd):

Ls also a safeiy precaution. Careful handling and filing
well wreatly 1teduce uthe number of cuts you will get,
d.  Inspect your work carctully. Check all the measurements to
make sure you are accurate to i+ 1/64th of an inch.
e. ilave your instructor check your work.
£. Clean up your area and return all tools to their proper places.
g+ Save your layout and also the cardboard box you made in task

package 2. You will need them in the next package.

Many new mctalworkers arce amazed at how well they can work metal.
With the proper tools and carcful planning you can become an excellent

metalworker in a short period of time.

Hetalworking talent is lcarued; you are not born with it!

It Jooks as if you're cutting out the pattern for a caicer as

a machinise.

4477
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with
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double secam, aud groovved seaid.

uy jobs,

o COlaon one

holding liquids ov other waterials.

These conwainers are usvally fonwmed frop sheet metal, and the
cdypes are joined togethor with scams.

° those 1 o wide vange of seams tha. Can oo made o8 jo.ulny
shect netal edyes,  Today wany of theoo seans will be wade oo thic
joo zite by a epecial wachine chat docs nothing else but na .o on2
particula cype o seass  There ove o hoo tihivo,, Boosovir, v oow Lh
mecaitoth. nwust aabe a soawm oL wo douw dhie joo hie's voriiv on.
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Upoad cowpiceion i Lhiis wask package you will be able Lo usc the

dand drake and seaminy wools Lo bend and seuv a single hem, wouble |
i

now, and Jirooved seam.  An accuracy syoc ified by the drawiug I
|
{

of the part will be the performance rcqu. rement,

LEARNING ACTIVITY:

1. View sound-slide program M-XII-4, {ecaturing Groovy Scanm,
* 2. you will need o reauw the rotlowing retercnce materials to help
you conapleta this tosh packace:

a, Uoualvoerk Teclhinoiogy and 1ractice, Unit 40, peges 303 to 310.

s o35 oceview reading, but noc {igure 656 on page 303,

b techavesd Jistat s, Undt 4/, pages 183 to 186 and Unit 50,

iU
N

25 190 to 190,

—~
3

c. Nloanrin Readin for ih-hinie 5, Units 22 onl 23, these tvo

waicls Lt heldp [ou bivoh up on your math ohiltis,

do 1o beran e for Mocation s, package 4. Take anodher look au

hou you celculate bend allowance.
3. You will find that vhe sawe scan may be catled by difforent nawes
moditrerent reotercace beobos. As an exawple the grooved sean in

frgare 0oU page 303, 1 ference o, ana ¢ {lat tocd seon in

.

sure 20-1, page 190, in reterence b, are the sawe scon,

>4

£ig
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LedanN NG ."Q'f'"g_\doanQ):

4. Lu el teon pacKape you woll vse the nanes fI0W 1€0uvune ...

5. uane a draving wnav shows o single seam (neve Ligure du-w o

Do UL 0Ll rcrerence b oo fon, and 1,2" w.de. Ihe L.

will ve wmade using wo fecrangulal pieces of sheer merol
2" & 4", Note the use or the single hen.
)

0. rlake a drawing thar shous a double seow Gaove sonnre 200 ) Lo

s

191 o rererence b M long and 172" wide. ine pewli Wi .o be

made using two rectangular pieces of sheet metal 2 x 7,
. Noce the vaa of the double hew.
7. Make a draving the hows a grooved seam (note Lulre o0 ),
page 193, 1oference ) 4" Tong and /2" wicc., The ser ot
be wade using two tectangular pleces or ghoot wewal 27 oo LY

8. When you tinish these dravings, shov thes o SoUr Liltlioveote

You are ready to ot 1t the Learning 2 rpios,

LEARMING P vrep:

Tools and Equipment

-+ buake e Suualing Gl
2. Layoul wols Je Seunmin, woo .
3.0 lcasvding toetls oo Labio
1o Obtaw trom your instiue.or six JANNSEC NS S R

e, "
- PO
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sour dravan, or the suingle seaw, wake the single seams
s Loy oub Gk wead Lines on both pileces.

0. fond wne sangle hem.

. opend whe righe angle.

4. Join and set the sean.

¢, Check v Lor accuracy.

3. Using

your d:awing ot the double seam, make the double seam:

d.  Lay ouuv the bend lines on both pieces.

o cadochie piong e on the vody or vertical piecce.
<. leww the {lange on the bottom or horicontal piece

d. take g sincle seam.

Soo Gaecle the sean carclully for accuracy,

oo Vel rour docving ol the grooved seam, make the grooved secam?

a. 1 out ti2 bend lines on both pleces.
Do oLalke e sivgle hat in cadh piece.

. boer the single hems tosether,

Jooooooo i ceoved sceam,
oo Ceeelnlly check the sean 1ot accuracy.

. show voar instiuctor the cowplered scams and your daravings.
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LEAR LS PRAGILCH (cont ') :

0. Carciuily vewurn your tools and clean up the area. A l:ight

coav or oii on the brake will help to prevent rusting.

Lvea tiough these were fLairly easy seams that you made, nou
should have an idea of how they cogld be used when making itcug
such as boses ov parts. Your reference material has showi you

. many places in waich scams can be used. When you get a chance, try

out scume of these prnjects.

Ii you wouk hard, success will not wmerely scen Lo be

accomplished ~ but actually will be realized.
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M-XII

UNIT PACKAGE XII: OXY-ACETYLENE WELDING

PREREQUISITES: UNITS I AND II

RATIONALE:

In this unit you will be introduced to oxy-acetylene welding,
A welding process that is nérmally used around the machine shop for
making repairs and sometimes rough cutting stock,

The task packages will take)you step by step through a se-
quence of operations that you will need to know in order to learn
how to weld. In each task package there will also be some items of
safety that will help you to become a safe and craftsman-like
welder,

You will find, as most welding students do, that after you
become used to using the welding equipment that you will emjoy
welding very much,

Remember, also, that welding is a very fine trade and good welders

earn good pay,

OBJLECTIVES:
Gencral:
Upon completion of this unit you will be able to weld several
different joints using an oxy-acetylene welding rig.

Specific:

Upon completion of the task package for this unit you will be able to:

262
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OBJECTIVES (cont'd):

1,

3.

5.

ERIC
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Do tne following:
a. use mechanical methods to clean parts to be welded,
b. select, install, and clean torch tips according to

=

manufacturer’s specifications.
Your performance will be evaluated in accordance with the
instructor's checklist,
Adjust oxygen and acetylene regulators to the pressures
specified by the torch manufacturer for the size of the
torch tip, Your performance will be evaluated in accordance
with the instructor's checklist,
Use a friction lighter to safely ignite and extinzuish the
welding torch and adjust it for carburizing, neutrzl, azd
oxldizing flame, Your performance will be evaluated in

A

accordance with vour instructor's checklist,

Use the forehand welding method with and witheur filler rod

to control tha weld bead in a flct positicn, Your parforcanes
r H

weld corner and edge welds., Your perfcrmance will Te evaluated
in accordance with the insi:ucter’s checllist,

Use tihe forchand method witu filler rod Ior weldin: duer, 22,
and lap joints, Your perforuance will be evaluate. in acovordanues

with your i-structor's checkliiss,
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UNIT XII: OXY-ACETYLENE WELDING

TASK PACKAGE 1: CLEANING AND TIPS

PREREQUISITES: UNITS I AND II

RATIONALE:

You'll. find some tips contained in this package - tips on
cleaning and tips. And don't say we didn't tip you off.

Welding is an area of metalwork that most students seem to
enjoy. At first the student may be a little nervous about
handling the welding torch, but after a few hours of welding the
student gains confidence in his ability and relaxes. You will
probably react the same way with the welding torch.

In this task package you will learn about cleaning the

- metal vou will be welding and also how to select, install, and
clean the torch tip. These are all important parts of the welding
operation and must be done with care and skill.

Besides these operations you will also learn about safety in
this and the other packages in this unit., There are dangers involved
with welding, but if you know what they are and how to avoid them,
vou will encounter ne protlems in your welding.

Relax and rou will eanjov welding,

O 1653
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OBJECTIVE:

Upon completion of this task package you will be able to do the
following:
a. use mechaaical methods to clean parts to be weided.

*" - select, Insta

spicifications.

Your performance will be evaluated in accordance with the instructor's

checklist.

LEARNING ACTIVITY:

1. View%slide-sound program M-XIil-1l, starriag Tippy Toes Cleaner.
2. Reference reading for this task package is:
a. Metalwork Technology and Practice, Unit 43, pages 327 to 331.

— — — . A —tr——— A ——
b. Technical Metals, Uni* 62, pages 266 to 268.

¢. Blueprint Reading for Machinists, Units 6 to il, pages 33

to 535.

3. Clean, bright metal always welds better than dirty ~r oxidized
(rusty) pieces, regardless of the kind of metal or the welding
method used. When welding steel or wrought iron with a steel
welding rod, however, perfectly bright surfaces are not absolutely
necessary, as the impurities float to the top of tﬁe weld. Good

welds sometimes result when the metal pieces are very dirty, but
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LEARNING ACTIVITY «cont'd):

this 1s in spite of the Jirc and it Is not a result that vou
can expect in normal weld‘ag cperations, {lesn metal ,rcauces
clean welds,

4. On page 266 of reference b, there are some safesy orecaulioms,

In the space below write rrecautious 1, 2, 3, and &

J. Besides these safety rules, Iwo other izrovians ssfesy o~incs

are made in ieforence b, on page o7, Irese prists erod

a. Acetylene i an explcsive ,as that decomes ve sz il
’ beyord a sres.ure of U5, ret saa.: I-0b

b, The acetylene vaive is onertfsd by sans of 3 hev B n

,_
n

[}

: e e s .
which {s le’t ir Ty

'y
[¢v]
[ =
']
[3)]
7]
’ry
¥y
Za
1
3
o
[
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.o
-

b v . kg w . - - -
6. Flgures % and 7 »f «tis task packige and Cigura ¢l-3, pags o7
of referonce b, :u some of the varioscs fvnes of weld. @ tiss
that are us-4, TIh- are many a0ve sovies ond slzes ot e

in the same manre~. With expe:is~c=s and vractece vs At
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LEARNING ACTIVITY (cont'd):

able to select the correct tip size without too much of a
problem.

7. You may now proceed to the Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

1. Oxy-Acetylene welding rig 3. Clean steel wool
2. Tip cleaner 4, Hand grinder with
wire-wvheel

1. Cleaning the parts, using a wire wheel.

a. Wear a full face shield.

b. Always point the edge to be cleaned downward. If you raise
the edge of the metal, the wire will rip it out of your
hands and may cause an injury.

c. Gauntlet gloves should be worn when using the wire wheel.

d, Clean an area at least 1/2 inch from tne adge of the metal.

. Thicker pieces may require a larger area cleaned.
2. Selecting, installing, and cleaning the torch tip.
a, Use your reference material to assist you in selecting the
N torch tip.

b. 1Install the torch tip. Do not cross thread ths tip, Naver

force the tip; if you have *troucie, investigate it or cal

your instructor.

69
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LEARNING PRACTICE (cont'd):

c¢. Clean the torch tip using the following procedure.
NOTE - The first time that you do this cleaning operstion,
your instructor will turn on the oxygen and adjust

the regulator for you. Watch him closely and observe

hat he does.

(1) Turn on the oxvgen. Make sure there is no grease

cr oil in the vicinity.

(2) Adjust the regulator to 5 psi.

(3) Open the torch valve until you feel the oxygen
lightly coming out of the torch tip. Do not use
too nuch oxygen,

(4) Use clean steel wool and polish the torch tip
until 1t shines brightly.

(3) Use the standard tip cleaner for cleaning the tip
orifice (hole).

After vou have cleaned the tip, turn the oxygen off

~~
(o )
Nt

at the torch needls valve. Do not, at this time
turn off the cxvgen at the regulator or at the bottle.

4. Return a3l vour tools and equipment and clean up the area.

You will find in these task packages on wvelding that safety will be
stressed., Oxy-acetvliene weldiny Can be a dangerous operation for

the person who does not know what he is doing. You will know what

to do, so it will not be dangerous for vou.
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LEARNING ACTIVITY (cont'd):

9.

Each regulator nas two gages; one gage showus the

pressure and ine other gage zhous - :e pPressure.

The color of standard oxyren hose i and the color

O

of ctandard acetylene hose is .

The hose and regulato~ have left~hanua
gu

threads on their fitting.
In the space belov, write safety precautions 5, 6, 7, and 8
from prage 266 of reference b.

Ae

de

-

Zfou may show the above work to the instructor and start your

Learning Practice.
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After you nave set the working

e

De

closing the torch valve, and re

: e A .
square inch, shut down the uel

-

Torn off the bottle valves.

-
{
-

bottle is closed first.

Drain the acet

. e ) . ot
e OXyTen nose Ll Il sw

»
jo]
(el

Close the oxyren valve ox the

Using the above procedure, sci tue

R -
tn regulators,

L.')
3
9}
D
n

f you have too much vorking nressure, you may reduce it

nlastic 'mob, draining
the torch valve,

N

the pressure.

{
(9]
ot
tct
4
o3
[
(0

sure %o the desired lobse.

t does not matter which

the acetylene
25 on the acetylen

crossoar or the plastic

foiloving working pressures
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w




AY

M-X1I-2

—~

Kl

IEARNING PRACTICE (cont'd):

*o Jhen you have set these pressures and feel you can do it with-
out problems, have your instructor creck your procedure,
5« Aluays clean your torch tiv before and after you weld,

6. Clean the area and put avay the tools and equ

[*8

pment,

v

You can nov set ihe vressure on the regulators. Each step
in this welding unit is important fo you from the standpoint of
safety and worxkransaiv, so learn each one completely and ask

. questions if you rave any problems.
Regulate your working »ressurec for the attairment of

Success.

O

ERIC

Aruitoxt provided by Eic:
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NING ACTIVITY (cont'd):

4. You will zlways use a lighter when lightin:

the welding torch.
D+ Adjust the acetylene needle valve until *he flame starts

and awvay from the top end.

6. A carburizing (some booxs call it & carbonizing flame)

flane is one that has an excess of gas,

7. An oxidizing flame is one that has an excess of RS,

8. ‘When you do not rave an excess of either gas, you vill have

a flare, .
3. To light the torch you oren the reedle valve
Turn,
10, You will never have valves open at the same time

when lighting the *orch.

11, After completing the above vork, show it to ycur instructor

and start yowr Learning Practice,

Y TTATNTTA [ Wale: b aksl
LA ING PRACTICE

- 1 Tand -
Zcols and EZguipment

- - T ~ < - = fnd ]
1, Oxy=-acetylenys welding rig 3¢ Steel wool
o 2 1 ~ 2
2s IFriction lighter ~s ~ir cieaner
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LEARNING PRACTICE (cont'd):

1. Your inst:ructor will demonstrate to you how to light the torch
and extinguish it. Using the following procedure, prapare the
welding rig:

a. Install a torch tip that uses 3 lbs. per sq. inch of
pressure, ‘

be AdJust the regulators for 3 psi.

ce Clean the torch tip using oxygen.

de Your instructor will demonstrate how to light the toréh.

2. Lighting the torch.

a. Open both torch valves and close lightly. Check to see
that no gas is leaking.
h. Open the acetylene valve about 1/2 turn.
c. Ignite the acetylene gas with the friction lighter,
de Adjust the flame until it just touches the torch tip.
e, Add oxygen until you have a neutral flame.
3. BExtinguish the torch using the following procedure,
a. Turn off the acetylene torch needle valve first.
b, Close the oxygen torch needle valve.
ce Clean the torch tip.
de Drain the hoses,
k. You will demonstrate to your instructor how you can‘l;ght, adjust,

and extinguish the welding torch.

aAR0
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LEARNING PRACTICE (cont'd):
a. Adjust the torch for the following flames:
(1) ileutral
(2) Carburizing
(3) Oxidizing
5. When you have demonstrated to your instructor how you san handle
the welding torch, you may want to practice some more.
6. Return your tools and equipment, clean up the area, and prepare
for tﬁe next task package.
Always respect the oxy-acetylene welding rig. I< can be
dangerous if you think of it as a plaything.

Let the torch of knowledge light your way to success,

a8i.
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UNIT XII: OXY-ACETYLENE WELDING

TASK PACKAGE 4: CONTROLLING WELD BLAD

PREREQUISITES: UNIT XII, TASK PACKAGE 3

RATIONALE:

Draw a bead on controlling the welding bead here. It will
require a little patience, but you can do it.

To obtain skill in welding takes time and practice. You will
find this éut shortly, but you will also discover that you will
have a fair degrec of skill when you finish this unit on oxy-
acetylene welding. Incrcasing your skill will be up to you, and
fhis can be accomplished only by working at it.

In this task package you will learn to contirol the welding
bead. You will first make your bead without using a welding or

) filler rod. Vthen you haove some degrec of control of the bead
with this mcthod, you will then employ a filler rod to make a bead.
There will be times when you will use both of these methods of

welding, when you are working around the machine or metal shop.

Q ARZ
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OBJECTIVE:

Upon completion of this task package you will be able to use the
forehand welding method with and without filler rod to control
the weld bead in a flat position. Your perIormance will be

evaluated in accordance with the instructor's checklist.

LEARNING ACTIVITY:

1. View slide-sound program M-XIII-5, it's a real hot show.
2. To aid you in completing this task package, read the following
refercnce materials:

a. Metalwork Technology and Practice, sections 887 and 888,

page 332.

b. Technical Metals, page 269, the topic Welding Rod and

Fluxes. Also, read the topic Torch Welding Procedures up
to Butt Joint on pages 270 and 271.

¢. Blueprint Reading for Maciiinisis, Units 22 and 23, This

is a review of mathematics.
3. MWrite the safety precautions in reference b, page 266, numbers
12 and 13 in the spaces below:

Qe

b.

a83
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LEARNING ACTIVITY (cont'd):

L. Mild steel welding rod has a ____ coating to

prevent rusting.
5. Table 62-A on page 269 of reference b can eid in selecting the
proper size welding rod. To weld a piece of metal that is 3/16ths

of an inch thick, you would use a rod that is to of

an inch in diamecter.
’ 6. A welding puddle that has been moved at the proper rate of speed

will chow an even ripple effect of width,

7. A common mistake made by many new welders is to try to move the
welding puddle with {he filler rod. The welding puddle is
moved only by the movement of the welding“torch.

8. After your instructor looks at your work you will be ready for

your learning Practice.

LEARNING PRACTICE:

. Tools and Equiprient
1. Oxy-acetylene welding rig L., Steel wéol
2. Friction lighter 5. Tip cleaners
3. Hand and eye safety protection 6. Pliers

1. Obtain from your instructor a piece of flat steel zbout
6" x 6" and about 1/8th of an inch thick.
2. Run parallel welding beads without a filler rod using the

following procedure;

Q 11&341
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LEARNING PRACTICE (cont'd):

a. Adjust the regulators.

b. Clean the welding tip.

c. Clean the metal to be welded.

d. Ignite the torch.

e. Adjust the flame.

f. Practice making and controlling the welding bead.

g Extinguish the welding torch.

h. Clean the welding torch tip.

i. Drain the hoses and secure the welding rig.

Run parallel welding beads using a filler rod and the backside

of the piece of metal.

a. Follov the above procedurec.

b. When using a filler rod, keep it close to the heat of the
torch and feed it in the front cdpge of the welding puddle.

c. If the weld pops, increasc the amount of gases slightly.

d. Show your work to your instructor for evaluation.

Clean up your area and put away your tools. You are now ready

for your next task package.

Welding takes time and practice. If you have burned holes in
your piece of metal, don't worry about it. All new welders do

this. You are doing a good job, so keep it up.

485>
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UNIT XII: OXY-ACETYLENE WELDING

TASK PACKAGE 5: CORNER AND EDGE WELDS

PREREQUISITES: UNIT XII, TASK PACKAGE 4

RATIONALE:

You're coming around the corners in attaining your metals
skills. Turn the corner here on corner and edge welds.

This will be a short task package, but in it you will
learn about making welds without a filler rod. This type of
welding is used on thin sheet metal, using the base metal itself
in place of the filler rod. There are two joints that you will
be welding with this method; one is a corner joint and the other
is an edge or flange joint.

There is one other item you will be learning in this task
package, and that is tack welding. This is a useful method of
keeping parts, to be welded, together while you are welding them.

You should start to enjoy welding more in this task package.

Oh, yes, welding is a well-paying job!

A86
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OBJECTIVE:

Upon completion of this task package you will be able to use the
forehand method of welding, without filler rod, to weld corner
and edge welds. Ycur performance will be evaluated ir accord-~

ance with the instructor's checklaist.

LEARNING ACTIVITY:

1. View sound-slide program M~VIII-6, starring H. G. Welds.
2. Read the following reference material:

a. Metalwork Technology and Practice, page 331, section 886.

b. Technical Metals, page 271, the topic Corner Welds, and page

272, the topic Flange Joint.

3. When welding without a filler rod on thin sheet metal, the
welder must be able to move his torch with skill. 1In the last
task package you uscd a motion, either a circle or a wecave, when
you were welding, but on thin shect metal it is better to use
a stralight motion when welding. This is somewhat harder to do,
but you will get a better weld.

4. Many new welders make the mistake of judging a weld oy how good
the bead looks. While a good weld should have a neat appearance,
the r1cal test of a weld is the amount of pcuetration it has.

Notice figure 62-19 on page 272 of refereuce b. liere you see a

AR7?
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pood ciawmpie of 1UUL penciracion. MHaxiwuwm penetracion is what
you atousd suwdve sow when weldiug; @ goud bead will coue

ildeuedlly as you gasn experience.

Lou way now start your Leasrning Practice.,

ALNG 1 TLCH:

Toors and qulpwone

1. ‘Oay-acciylene velding rig 4, Steel) wool

2. Jrictiua lighoor 5., Tip cluuners

3. iland <ud eye safety 6. Vliiers
protess ion

Obtain frow your iws.iuctor 4 picces of thin gheet metal zbout

4" Foolengilo and 2" 'n owidib.,  Make a 90° rtengtliise bewd in

two picces of this metal, (See Ligure 62,19, poye 272 ol

vefer ce b
\leld Ll 8 oyod aave ot martos
. U 2 th etal
e Lty osEothe. veguld rloxs,
e L a th wveldd: :, torch uip,
. ke iy toren
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LEARNING PRACTICE (cont'd):

g+ Weld the flange joint without filler rod.
h. Extinguish the welding torch.
i. Clean the welding torch tip.

3. Make a corner weld without a filler rod using the above procedure.

a. After you finish the weld, drain the hose and secure the

welding rig.

b. Show your welding to your instructor for evaluation.

4. Clean‘up the area aad put away your tools and equipment.

A# you have been told a couple of times already, welding is
a8 matter of time and practice. Keep at it and you will be the

envy of vour friends.

Success .1s just around the corner at the edge of work.

189
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UNIT XI1: OXY-ACETYLENE WELDING

TASK PACKAGE 6: BUTT, TEE, AND LAP VWELDS

PREREQUISITES: UNIT XII, TASK PACKAGE 5

RATIONALE:

Don't butt your head against a wall. Get with this package and

weld a butt, tee, and lap joint. And do your welding to a T.

. You are ready to start your last task package in the oxy-
acetylene4welding unit, By this time you should feel comfertabie
with a welding torch in your hand. You should also see an improvement
in your welds. It may only be a slight one, but skill is acquired
very slowly,

In this task paclage you will be welding a butt, lap, and
and tee jouint, You will do this welding with the forehand methcd
and using a filler rod. 1In xost cases when you are welding, this
is the method you will be using. Take the time to practice and learn
your welding skills to the best of your ability. If you can do a

good welding job, you will be called or many times to perform this

skill,

Don't let yourself down; build up your sk ¢!

‘ \ ST




X110 2

QBJECTIVE:

. Upon completion of this task package you will be able to use the

; Iorenand method with filler rod for welding butt, tee, and lap

your instructor's checklist.

joint. Your performance will be evaluated in accordance with

LEARNING ACTIVITY:

O

bERIC

A FullToxt Provided by ERIC

View slide-sound program M-iIII-7, starring B,T. Lap,
To complete this task package, read che following reference
materials:

a. ltetalwork Technoiogy and Practice, pages 327 to 333.

b. Technical Metals, Unit 62, pages 2066 to 274.

As you have noticed, i.ae reading assignment covers the

complete oxy-acetylene welding units in both books. This is
dene so you will get a complete overview of this w2lding process.
Therc is also some new material on the different velding joints,
and how they are made, Read this carefully and yeu will amaze
vourself vith how much more you understand now than you did just
a few short task packages azo.

You arc now ready to start your Learning Practice,

491
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LEARNING PRACTICL:

3.

Tools and Lquipment

1.
2-

3.

Oxy-acetylene welding rag 4, Steel wool
Friction lighter 5. Tip cleaner
Hand and eye protection 5, Pliers

Obtain from your instructor at least six pleces.of steel flat

stock about 4" in length, 2" in width, and about 1/4" thick.

Weld at least one of each of the following joints sing the

forehand method and filler rod:

Use
a.
b.

Co

e

h,

Je

butt joint

lap joint

tee joint

the following procedures

Clean the metzl and prepare it for wclding.
Select the filler rod to be used.
Select the torch tip and install 1it.
Adjust the regulators.

Clean the welding torch tip.

Ienite the torch,

fdjust the flame.

Tack weld the joint,

Weld the joint,

Extinguish the welding torch,

792
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LEARNING PRACTICE (cont'd):

M.

¢ n,

Clean the welding tip.

Carefully inspect your weld, Don't touch it; it's still
hot!

Have your instructor evaluate ycur welds when you have
finished all three joints. Do not hand your instructor
a hot piece of metal to inspect!

Drain the welding hose and secure the welding rig,

4, Clean‘up the area and return your tcols and equipment to their

proper places,

This completes your welding unit. lopefully you enjoyed it

and will increase your gkills in this area in the future. Good

luck and keep up the good work. The future is wide open fer the

skilled man'!

) Metals could very well be your ticket to guccess.

"I 9 l’*
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M-XII1

UNIT PACKAGE XIII: ARC WELDING

PREREQUISITES: UNL1TS I AND V

R ATTONALE:

In this unit you will learn about and do, some basic arc
wvelding, This is‘a welding process that uses a high current flow
tntough cables to ¢reate an electric arc between the welding red
and the base metal, This arc is very hot and melts the base
metal and rod, forming a puddle of molten metal, which becomes
the weld when it cools,

The basics of arc welding can be learned in a short period
of time, but tc become a first class welder will take time and
practice, Besides time and practice, you must also want to become
a good welder, Welding is a complete trade in itself and one
that offers cany good jobs,

Most good machinists can do some welding and a basic
knowledge of the subject 1s considered to be o part of the

machinist's trade,

OBJLCTIVES:
Upoa completion of this unit you will be able to use &n'eleccric arc
welder to weld joints, e
Soceliic:

Upon rompletion of the task packages for this vait, you will te able to:

3 o e i et e e — S ——— —— o~ ——— e =
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OBJECTIVES (cont'd):

l, Do the following:

8. set up the arc welder by properly connecting the welding
cables to the machine and workpiece.

b, select the proper cgrrent setting on the arc welder as
determined by the type of the material, position of the
weld, and the type of rod.

ce seclect the appropriate arc welding rod as determined by the
type and thickness of the material to be welded and the type
of joint,

Your performance will be evaluated in accordance with the

instructor's checklist,

2. Do the following:

a. prepare pieces for arc welding by cleaning and grinding them.

b, weld butt, tee, and lap joints without decp craters or cold
shoulders, and with correct penetration,

Your performance will be evaluated in accordance with the

instructor's checklist,

LEARNING ACTIVITY:
| In order to complete this unit successfully you should begin
your work on Task Package 1, and then, as a suggestion, proceed to
couwplete cach taslt package in order until you have finished cach

package in this unit, In the packages you will be asked to view

496
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LEARNING ACTIVITY (cont'd):

a sound-slide presentation, read and answer questions, and perform
some practical exercises. The number and names of the task packages
included ir this unit are as follows.

. TASK PACKAGE 1: CURREﬁT AND ROD SELECTION
TASK PACKAGE 2: PREPARING AND WELDING JOINTS
If you should feel confident enough to pass a comprehensive
test at this time, contact your instructor. However, should you

feel you'are not ready to be tested, begin your work as outlined

above.

ERIC 197
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UNIT XIiI: ARC WELDING

TASK PACKAGES 1: CURRENT AND ROD SELECTION

PREREQUISITES: UNIT I AND UNIT V

RATIONALE:
. Selecting a current and rod does not mean picking a river
current and a fishing rod here. Pausc and focus your attention on
another gkill in arc welding which involves selecting different types
of currents and rods. You may go fishing some other time.

The electric arc welder has been in use in one form or another
for about one hundred years. The first major use for this welding
éroccss was in World War I, when it was employed to weld ships
together. After this war, arc welding was somewhat slow in being
refined and used for major construction. Riveting was a more
popular melhod of joining metal together. Shortly before the out-
break of World War II, new refinements in making rods expanded the
uscfulness of arc welding and it became the major method of joining
metals in most construction. Today all large buildings, ships and
other large and small metal projects are joined by arc welding,

In this task package you will learn about arc welding., You will
learn to set up the cquipment and make current and welding rod
selections. You will also be introduced to the necegsary safety

equipment that you will use. You will enjoy arc welding.
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OBJECTIVE:

Upon completion of ihis tasl package you will be able to do the

following:

a. gcet up the arc welder by properly connecting the welding cables
to the machine and workpicce.

b. seclect the proper current setting on the arc welder as
determined by the type of the material, position of the weld,
and the type of rod.

c. select the appropriate arc welding rod as determined by the
type and thickness of the material to be welded and the type
of joint.

Your performance will be evalualed in accordance with the

instructor's checklist.

LEARNING ACTIVITY:

1. View slide-sound programs M-~XIV-1 and M-XIV-2, starring Rod
Current.

2. Read the following refercnce material as an aid in completing
this tack package:

a. Metalvork Technology and Practice, pages 333 to 338 and

Table 28 on page 338.

b. Technical Metals, pages 274 to 278. Note Table 64-~A on

page 277.
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LEARNING ACTIVITY (cont'd):

-

Je

10.

11.

When doing shiclded metal-arc welding, the shield is a vapor

formed when the coating on the electrode

is heated.

Alternating current i often abbreviated as .
When arc welding, the welder adjusts the .

If the body is not properly protected from the arc, it can be

burned in much the same manner as .

The helmet and face shield should have a number

lens for electric welding.

You should always wear y safety goggles under-

neath the welding helmet.

A long-sleeved shirt must always be worn when arc welding.
List the uses for these six commonly used shop tools:

d. wire brush.

b. chipping hammer.

Cc. hammer.

d. wedges.

c. clamps.

f+« pliers or tongs.

When you have finished the above work you are ready for your

Jearning Practice.
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LEARNING PRACTICI:

Tools and Equipment
1. Electric arc welder
l. Examine the arc welder carefully; note the following things:
a. the on~off switch.
b. the low-med-high current setting holes.
c. the male plug holes for the welding cables.
d. t{he welding cables.
2. Note how you obtain the different current settings.
3. Look over the arc welding rod selection and identify the
different kinds of rods.
L. Make the proper setup, current and rod selection for the
following jobs:
a. 1/8th inch steel butt weld.
b. 1/4th inch steel lap weld.
c. 1/2 inch steel tee weld.
5. Show your instructor how you will do these sctups.
6. Explain the uses of the safety equipment you will be wearing.
7. Vhen you have completed the above and your instructor has
evaluated your performance, clean up the arca and put away

all tools and ecquipment.

You now have an idea on how to set up the arc welder, select the
proper current, and also select the rod for arc welding. Besides
this, rou should understand the need for the safety equipment you

will be wearing.
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UNIT XIII: ARC WELDING

TASK PACKAGE 2: PREPARING AND WELDING JOINTS ‘

PREREQUISITES: UNIT XIII, TASK PACKAGE 1

: RATIONALE: |
Here's a package you will really enjoy to the fullest. So
join in on the excitement of welding joints. .
In this task package you will begin to arc weld. You will k
start youé welding by learning how to strike and maintain an

arc and to run a beads Both of these skills will be different

at first, but after some practice you will be able to do them
without too much trouble. When running a bead, your hand is
going in two directions at the same time. It is moving in

the direction of the weld and at the scome time going down

- toward the weld., This is not a natural hand movement so it
must be learned, and this learning is done by practice.
Once you have learned the above skills, the welding of
the different joints will not be too hard. You will, in fact,

find that you like to arc weld. i

A
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OBJECTIVE:

Upon completion of this task package you will be able to do

the following:

a. prepare pieces for arc welding by cleaning and grinding them.

b. weld butt, tee, and lap joirts without deep craters or cold
shoulders, and with correct penetration.

Your performance will be evaluated in accordance with the

instructof's checkliste.

LEARNING ACTIVITY:

l. View sound-slide programs M-XIV-2 and M-XIV-3, featuring Arky
Weld.
2. Reading references for this task package are:

a. letalwerk Technology and Practice, vages 339 to 343,

Note figures 729 and 730, showing the four positions
for welding, :

b. Technical lictals, pages 277 to 283. You may also want *o

read Unit 65 about Industrial Welding Processes.

5« There are two methods of striking an arc. They are:
Qe
b.

Lk, what method is easier for beginners to learn?
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LEARNING ACTIVITY (cont'd):

Se

7e

9.

Too high an electrical current will cause the electrode :o

melt too fast and create a pool that is too

and .

After the arc is started you should try to hold it from
1/16" to 1/8" above the ‘weld.

Figure 64-18 of reference b shows several different weave
bead patterns. A good welder uses these for certain tyves
of jobs. Normally a straight motion is the best for most
welding jobs. List below the four weave beads that are
shown in figure 64-18,

Qe

b.

Ce

de

Figure 64-14 of reference b shows the characteristics of
various welding bead conditions. Use this as your guide
when you are welding.

llave your instructor approve your work and go on to your

Learning Practice.

LEARNING PRACTICE:

Tools and Equipment

l. Arc welder 2s Safety equipment

QA




IEARIING PRACTICE (cont'd):

-

3. ilire brush 5. Pliers or tongs

L. Chipping hammer

o

~. Obtain from your instructor a piece of flat stock about

€' x ¢" and over 1/4" thick.

ARl
]

[

Usinr the following proéedure, veld parallel practice
peads on the piece of stock. Note that this is
tractice vork, and the purpose of doing it is to
Tamiliarize yourself with starting and maintaining

r¢ and also controlling your bead.

a. Clean the workpiece,

5. Set up the arc welder.

c. Seclect the current setting,

d. Select the welding rod.

¢. fAttach the ground cable,

T Pul on your safety equipment.

¥ ]
"
«
%)
t..
o
™
o
O
]
Q
L ]

e Cnip and vire brush the bead. Make sure you wear goggles
when doing this.

o,

1. Lxamine the bead and make adjustments if necessary.
102 - You always chip and wire brush after you run a beade Do
ot veld over the slag left by a weld as this will cause pockets

in your weld.

O
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LEARNING PRACTICE (cont'd):

Jje Run another bead parallel to the first one.
k. Keep running beads until you feel you can maintain and
control the arc and bead; then go on to the next steps.

3., Obtain from your instruqtor six pieces of flat stock about

2" x 6" x 1/4" thick and weld a butt, tee, and lap joint

using the following procedure.

a. Clean the pieces,

b. Grind grooves if necessary.

ce. Set up the arc welder.

de Select the current setting.

ees Select the welding rod.

f. Attach the ground cable.

g« Clamp your work if necessary.

he Put on your safety cquipment.

i. Tack the pieces.

je Chip and wire brush the tacks.

ke '/eld the joint.

1, Chip and wire brush the -.eld.

m, Incpect the bead.

n. ilave your instructor evaluate your worke

Oe Clean up the area and return all tools and equipment

to their proper places.
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LEARNING PRACTICE (cont'd):

When done properly, arc welding is a fast and strong method
of joining metals together. You will find welding to be one of

the most useful skills you have learned.

Weld your best abilities into beads of success.
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