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orabrication is the result of the research procedures which are ‘de-

scribed in Part III of the final report volume. The research initi-

. requirunent are written in behavioral terms which provide the in-

‘do after he has had the learning experience.

A_-the following manner:

'£or the toadhsr at the end of tho task analysis section. The task

'+ INTRODUCTION

The volume for t he occupational cluster of Metal Forming and

ally involved the identification of tasks which are required for
entry into the occupations found in the Metal Forminq and Fabrica-
tion c1uster._ These tasks are classified into two categoriesz

| Level I - Those taSks which are needed 1mmed1ately
* upon -job entry. | ,

Level II- Those tasks which are not needed immedi-
ately for job entry into an occupation,
but will be needed scon after entering
the occupation.
Bach job entry task was then analyzed with respect to the
areas of human’reqpirement (communication, measurement, mathematics,
science, skills and information) which are necessary for the'per-

formance of the task. The task statements and the areas of human
structor with a description of what the student should be able to

'The areas of humen requirement that are common. to the occupa-
tions included in the Metal Forming and Fabrication Cluster have
been determined and are identified in the task analysis section ih

'y Common to all occupations
- % Common to more than one occupation
| ¢ Common within the occnpation
A.squested instructional squence for ‘each task is provided




_is.shown at the top of the page with the.headings~for the areas of
human reqnirement listed heIOW'the taSk Under each heading the

P wy o foo:
hehavioral statements have been arranged in a suggested instruction-

al seqnence., The arrangement provides the teadher'with,an instrn

tionel att e n th t'c n aiso ‘be used to develop lesson plans, mat-

.::-‘ . ’ .
we

erials of instruction and visual aids.

.....

Metal Forming and Eabrication 01uster, The outlines are based npon
an analysis of the job entry tankg and the identification of common
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JOB ENTRY TASKS
METAL FORMING AND FABRICATION

A list of tasks have been identified in
this section of the report that are needed
for entry into the occupations included in
the metal forming and fabricaticn cluster.
The job entry tasks for the cluster are
classified into two categories:

Level I - those tasks which are needed
immediately upon job entry.

Level II - those tasks which are not
-needed immediately for job
entry into an occupation,
but will be needed soon af-
ter entering the occupation.




' LEVEL I JOB EWTRY TASKS

Machining
Task
No, Iaglk Statements

1. Turning stock on lathe to produce a faced surface.

2. countersinking (countersink and center drill) stock to
produce a tapered hole for mounting stock between centers.

3. Turning stock on lathe to produce a cylinderical shape to
.001 of an inch.

4. Turning stock on lathe to produce a shoulder to .001 of
an inch.

5. Drilling stock on lathe to produce a hole to .005 of an
inch.

] 9; Parting stock on lathe to‘produce a p1ece within 1/32 of
an inch.

.11.‘ ‘Filing stock on lethe to produce a f£inished surface

12. . Machining stock on shaper to produce a flat surface.

13, Machining stock on shaper to produce two parallel surfaces
'to .005 of an inch. o |

- 14, Drilling stock on drill press to produce a hole to .005
_.of an inch, |

16. Spot facing a hole on drill press to produce a finished
. surface to .005 of an inch.

17. gountersinking on dr111 press to produce a fastener receiver
| ole. |

‘d19. Grinding stock on bench grinder to remove excess metal.

20, Grinding drili bits on a bench grinder to shappen tools.

{21,,._Grinding stock on surface grinder to produce a flat surface.

,,"22, ' Grinding stock on surface grinder to»produce two parallel
-~ . surfaces to . 001 of an mnch. .

‘;25. Machining stock on a horizontal milling machine to produce
. ,; flat surface. oy e S o ~
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26.
30.

3l.

10.
11.
12,

13,

14,

;13o.

Machining stock on a horizontal millin

duce parallel surfaces to .00l of an inch.

Machining stock on a vertical millin

a flat surface.

Machining stock on a vertical millin
two parallel surfaces to .00l of an

Welding

Arc welding ferrous metals with.A

a horizontal butt joint.

Arc welding ferrous metals withlA
a horizontal lap joint.

Arc welding ferrous metals with A,
a horizontal outside corner joint,

Arc welding ferrous metals with A.

-a horizontal inside corner joint.

Arc welding ferrous metals with A,
a horizontal tee joint.

- Arc welding ferrous metals with A,
a vertical lap joint

Arc welding ferrous metals with D,
a horizontal butt joint._ .

Arc welding ferrous metals with D.
a horizontal lap Joint

Arc welding ferrous metals with D.

a hurizontal outside correr joint.

Arc welding ferrous metals with D.
a horizontal inside corner joint.

v‘Arc selding ferrous metals with D

a horizontal tee joint,

Arc welding ferrcus: metcls with D.

__-_;a vertical lap joint
17.

original height

welder
'welder
welder
welder
welder

welder

weiaer

welder

. welder

welder

welder

. welder

to

to

to

to

to

to

to

to

to
to
to

to

g machine to pro-
¢ machine to produce

g machine to produce
inch.

produce
produce
produce
produce
prcduce

produce

'produce

produce

produce

produce

produce

produce

'i* N

'Pad welding loW'areas on metal stock to renew stock to

Gas welding ferrous netals stock to produce a horizontal

butt joint
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Aruitoxt provided by Eic:

19.
20.
21.
22.
23,

24,
25.
26.
27,

- 10,

Eﬁﬁj"'f  '

3

Gas welding ferrous metals stock to.produce?a horizontal
lap joint,

. Gas welding ferrous metals stock to produce a horizontal

outside corner joint.

Gas welding ferrous metals stock to Pproduce a horizontal
inside corner joint.

Gas welding ferrous metals stock to produce a horizontal
tee joint.

Gas welding ferrous metals stock to produce a vertical
lap joint,

Gas cutting ferrous carbon steels.
Brazing ferrous metals to produce a horizontal butt joint,
Brazing ferrous metals to produce a horizontal lap joint.

Brazing ferrous metals to prcduce a herizontal outside
corner joint. ‘

Brazing ferrous metals to produce a horizontal inside cor-
ner joint., '

Brazing ferrous metals to produce a horizontal tee joint.

Brazing ferrous metals to produce a vertical lap joint.

Sheet Metal

- . Tracing templates on sheet metal for cutting, bending and

joining sheet metal items.

Cutting sheet metal with hand tools to produce a straight

cut within 1/32 of an inch.

Cutting Sheét metal with hand tools to produce a circular
cut within 1/32 of an inch. -

Cutting sheet metal with hand tools to produce an irregular

cut within 1/32 of an inch.

Cutting sheet metal with hand tools to produce a notched
cut within 1/32 of an inch. : _

fCuttingfsheeE*meéalﬁtolproduce,an interior cut within 1/32
of an inch. L o | |

;;@ﬁmﬁnggsheei;metalﬁcrﬁmg@ng%an;a;crimptng machine. "




- Forming sheet metal beading on a beading maohine.
‘Drilling Sheet metal to produce a fastener receiver hole.

Fastening sheet metal parts with sheet metal screws to
produce an assembly.

'lBolting sheet metal parts to produce an assembly.
Joining sheet metal parts with seams.

Assembly

Adhering parts with adhesives us1ng hand processes to pro-
duce a metal bonded assembly.

Fastening metal parts with screws to produce an assembly.
Bolting metal parts with screws to produce an assenbly.

Riveting metal parts to produce an assembly.

Tightening metal fastenerS'with hand power tools.

Holding parts in clamping devices for assembly of details,
sub-assemblies and asseMblies.

Filing stock to produce a finished assembly to .001 of an
inch, .

Drilling holes in material with hand drill to produce a
- hole to .005 of an inch.

- Drilling holes with a hand power drill to produce a hole
to .005 of an inch.

Countersinking holes'with hand tools to produce a fastener
receiver hole.

Ccuntersinking holes with power drill to produce a fastener
receiver hole.

- Checking dimensions of details with precision instruments
for accurate assembly.

Checking dimensions of sub-assemblies and assemblies to
- produce accurate assemblies. :

Stamping nuMber and letters on. metal stock for identifica-'
tion.

T e

;,Hammering aP.Pmpriate mctal parts with various hammersfff“*”




"15,

',18.”/

23,

: ,24;

'f27;ff&Machining steck on a horizontal milling machine ‘to produce

| - two perpendicular surfaces to 001 of an 1nch
Ndklzag*”‘

- LEVEL II JOB ENTRY TASKS . .-
- ;;Machining‘-rn‘r_,, e T

Task Statements T ]

Reaming stock on lathe to produce a fin1Shed hole to 001

"of an inch.

Boring ‘stock on lathe to produce an enlarged hole to 001 L
of an inch, - . T

| Counterboring stock on lathe to produce a recessed hole
to. .005 of an 1nch : o

"Necking stock on 1athe to. produce a necked Shape to 1/32
~of an inch. - A :

Reaming a hole on drill press to produce a fin1Shed hole
;to 001 of an inch.

'Counterboring stock on drill press to produce an- enlarged
y_hole to .005 of an inch.. ,

~1Gr1nd1ng'stock on surface grinder to produce two perpendi- .

cular surfaces to .001 of an inch.

;eGrinding stock on. surface grinder to produce an ancular _5

surface.

‘;Machining stock on a horizontal milling machine to produce
- @ shoulder to .00l of an inch. .

-;Machining ‘stock on a horizontal milling machine to. producek.
an angular surface. o

d;Machining stock on vertical milling machine to produce two
: . perpendicular surfaces to .001 of an inch et

'33. . Machining stock on vertical milling machine to produce a-
”JShoulder to 001 of an indh o R

Welding

v;;vArc welding pipe stock with D C welder to produce a butt,
*5;:3joint while fixed. e T

...{

.......




8.

15,

34,

36.

7.
3a.
-
o

f*r;;’

N Arc welding pipe stock'with D. C. ‘welder to produce butt
3oints while fixed.

7Arc welding pipe stock.with D. C. welder to produce butt
joints while rolling. ,

V'Bra21ng non-ferrous metals to produce a horizontal butt
'f¥j01nt L |

Bra21ng non-
‘joint

"~Brazing non—ferrouS'metals to produce a- horlzontal out51de
corner joint S .

:cBra21ng non-ferrous metals to produce a vertical lap JOlnt

Arc welding pipe stock with.A.
joints while rolling.p

Rt
-

Inert gas welding ferrous metals to produce
z butt joint. ,

V:Inert gas. welding ferrous metals to produce

lap JOlnt

xQInert gas. welding ferrous metals to/produce»
yout51de corner joint.. S NS IE

sInert gas welding ferrous metals to produce
;stee Joint, R . |

420

;Inert gas welding ferrous metals to produce'
- inside corner joint S .

r T o
- — S -

C. welder to produce butt

w

ferrous metals to produce a horizontal"lap

Bra21ng non—ferrous metals to produce a horizontal 1n51de
“Zcorner joint._u o |
»3S.H‘Brazing non-ferrous metals to produce a horizontal tee

a horizontal

a'horizontal~

a horizontal

/B

a horizontalr'

;a horiZontal-'

faInert gaS’welding ferrous metals to produce a vertical ‘

| iwlap joint

Inert gas welding pipe stock to produce butt joints While
jrolling. ' | . .

| Inert gas welding pipe stock to produce butt joints while
»»fixed .

*ﬁ*}Inért gas welding non-ferrous metals to produce a'horizon-
tal. butt joint-lgf¢ Ll g g e

B




46,

4‘7.,'.

48,

49,
81,

52,

;5155

16, -

17,

18.

19,

;Inert gas welding non-ferrous metals to produce a horizon-

tal lap joint.
.Inertggas.welding,non—ferrous-metals'to;produceﬂa horizon-
tal outside corner joint. - T .

~Inert gaS'weldingznon4ferrous:meta1s to produce a horizon-

tal inside corner joint,

Inert gas welding’ non-ferrous metalsfto produce a horizon-

. tal tee joint.

,Inert gas welding non-ferrous metals.tovproduce.a vertical
- lap JOint ' ‘ R |

Inert gas welding non-ferrous pipe  stock to produce butt
joints while rolling.- | o o

~‘Inert gas welding non-ferrous pipeistockfto-produce butt
o joints While fixed - ST |

'Sheet Metal

‘Cutting sheet metal with machinery to produce a straight

.1'cut w1thin 1/32 of an indh,

Cutting sheet metal with machinery to produce a circular
cut within 1/32 of an inch. o .

Cutting sheet metal‘with machinery to produ an irregular

cut within 1/32 of an inch.

.Cutting sheet metal'with machinery to procduce a notched

cut within 1/32 of an inch.

Forming sheet metal cyiinderical Shapes on slip roll form-
- ing machine. : o . l .

,14.:-;Forming single hem en bar folder or ‘brake for strength.

Forming double hem on bar folder or brake for strength.

_Forming single seam on a brake and/or'bar folder for join-
- ing sheet metal parts. ,

Forming ‘double seam on a brake and/or bar folder for join-

ing Sheet metal parts. |
‘Forming Pittsburgh lock seam with maci:inery for joining

gheet metal parts.'

Forming cap strip seam on a drive cap machine for joining
VSheet metal parts. | | . . -

i

Lama o &




21.

22.
23,

26.

10.
11.

15,

16.

- Adhering sheet metal partS'with adhesives to produce an
- assembly. .

'Reaming stock with power drill to produce a finished hole
- to .001 of an. inch ' , |

| Tapping holes wdth taps to produce a threaded.hole.

‘Welding (spot)’ sheet metal parts tO“produce“an'assembly.z

Soldering sheet metal parts to produce an assembly.

'Riveting Sheet metal parts to produce an assembly.

Assembly ,-ﬂ

-Adhering parts with adhesives using spray equipmernt to a

specified thickness to produce a metal bonded ‘assembly.

‘Mating parts together to produce sub-assemblies..lf‘

. Mating parts and sub-assemblies together to produce maJcr”
-..assemblies. ' , ‘

Cutting materials with hand tools to fit in an assembly.

Cutting materials with power tools to fit in an assembiy

to 1/32 of an 1ncn.;;

'Reaming'stock with hand wrench to produce a finished hole
to .001 of an inch |

~7cuttingithreads'with dies to produce a threaded member.

’Punching materiais with.hand punches to‘produce a hole.

Punching materials‘with power tools to produce an assembly.

"Measuring stock.with precision instruments for assembly.

Jrlaring metal tubing with-a flaring tool to produce a flare.

: ’Aligning parts in sub-assemblies and assemblies with hand
i tOOlB. _ " 3 . .
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| TASK ANALYSIS |
| METAL. FORMING AND FABRICATION

This section of~the report identifies the

| ':resnlts of an analysis of the job entry tasks
" . with respect to the areas of humazn requirement

(communication, measurement, mathematics, sci-

'~ ence, skills, and information) needed for the

performance of the tasks. The task statements

and the areas of human requirement are written
in behavioral terms which provide the instruct-
. or with a deScription of what the student
- should be able to do after he has had the learn-

ing experience. The areas of human requirement
that are common to the occupations.in the.clus-

"_ter have been ﬂetermlneﬁ and .are identified in.
nthe following manners:

A COmmon to all occupati:ns.

ek Common to more than one occupation.

@ COmmon within the occqpation.

el - . W RN N P
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" TASK 1: TURNING STOCK ON LATHE TO pnonucn_nfnacnoisuanacz'

- 1. Reading blueprint to determine:

A a, Size and characteristics of the workpiece
- Ab, Type of operation |

A ¢. Finish and accuracy'required

* d. Number of parts to be machined

A e. Kind of material

 MEASUREMENT

A 1. Measuring stock with a rule or scale to‘determine'length.

- MATHEMATICS

o 1l. Computinfg fractional equivalents of decimals,
0 12. Computing automatic feed for various metals.
o 3. Computing cutting speeds for various metals.
A 4. Appiying knowiedge of fractional parts of an inoh.
- A, Multiplying fractions to determine exact dimensions
- b. Adding fractions tc determine exact dimensions

c. Subtracting fractions to determine exact dimensions
- d. Dividing fractions to determine exact dimensions

¢f1 Explaining the physical properties of the mndhinability
- of various metals, | ‘

9 2. Explaining gear and pulley drive ratios. |

¢ 3. Explaining heat transfer as it relates to coolants.

X “fLaYing out Btogk.,z,with. ag :
508:8 Rule oF S0ale nq oty v e
4 b Scriber ;/' o
R L S S I

T X% SR
1
he L - .
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¢ 4.

N . s,

¢ 6.
9 1.
¢ 8.
9 9,
¢ 10,

11
¢ 12.

A 13,

A 14,

Setting depth of cuf for roughing cut.

Cutting stock to length with:

a» Hand saw B ¢ | | -
b. Power hack saw '
Co POWer hand'saw

‘Mountings

h'a“ Chuck
b ‘Collet
‘¢. Face plate, in-on lathe

Cl:aming machine with ra¢ and brush to obtain accurate
set up.

Mounting stock on the lathe.with:
&, Chuck 3 jaw, 4 jaw
b Collet
c. Face plate

Mounting tﬂcing tool in holder in tool post and adjust

‘point

justing controls to obtain proper spindle speed
Adjusting controls to obtain proper feed.

Applying cutting fluids to lubricate cutting action and4

‘reduce cutting temperature.vv | | | .

40perating lathe to produce a faced surface.

Setting depth of cut for finiShed cut.

Removing work from holding devices.

- Renoving burrs ‘from finished work with:

. a, File
- Ahruiive cloth

IEEQAMH

A l.
*4‘:
¢3

Selecting appropriate layout toole for the task.»~
Selecting appropriate hacksaw‘blades for the task.

Selecting method of holding Steék'to“be machined

a. Chudk 3 jaw, 4 jaw -
c, !acelplate: - |




e & ® ©
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- @ 11,
A 12,
A 13,

- TASK 2:

Protecting V-Ways with wood when mounting_chucks.

Selecting proper facing tool for the job,
Selecting methods of holding cﬁtting tools."

Sélecting (from chart) correct cutting speeds for various
metals, : ' ' ' :

Seleéting direction of cut,

Removing and éisposinq of chips té.keep work area clear
and free from danger.

Praéticing proper safety precautibns when operating a
lathe: , | B S S

a. Wearing goggles or face shield

b, Wearing appropriate apparel

C. Removing all tools before starting machine

d. Making adjustments after machine has stopped

€. Using only cutting tools which have been adequately
sharpened - - S :

f. Maintaining all safety guards in place

o

Selecting proper cutting fluids for various metals,
Selecting proper type of file.

Selecting abrasive cloth for removing burrs.

COUNTERSINKING (COUNTERSINK AND CENTER DRILL) STOCK TO
PRODUCE A TAPERED HOLE FOR MOUNTING STOCK BETWEEN CENTERS

COMMUNICATIONS

1. Reading blueprint to determine:

B> %> DD

‘4. Size and characteristics of the workpiece
b. Type of cperation .

€. Finish and aceuracy required

d. Number of parts to be machined

e. Kind“of’mgterial

A 1. Measuring stock‘wiﬁh;a7rule'or*sealestd detérmine length.
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MATHEMATICS

9 1. COmputing fractional equivalents of decimals.

A:Z.'Applydng.knowledge of fractional parts of an inch:

. - @, Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions |
C. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

. *'3. Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

- ; b. Subtracting decimals to determine exact dimensions
C. Multiplying ‘decimals to determine exact dimensions
4. Dividing decimals to determine exact dimensions

SCIENCE

.f:.}¢l1;;Explaining'théiphysical properties'of the machinability

. of various metals.

¢‘2. Explaining gear énd puliey drive ratios.

[ 3; Explaininé heat transfer as it relates,to’coolénts.

SKILLS

1. Laying out stock with a:

a. Rule or scale
b. Center head

d. Surface gauge
e, Dividers

f. Scriber
g. Center punch

BB % %D

Q4 Hemaphradite'calipersﬁ, e

2. Cutting stock to length withs

*'a. Hand saw
* b. Power hack saw.
€. Power.band saw -

- a., Chuck

b. Collet
e Qe RACE plylze, in-

L R

n:lathe. . -~
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Cleaning machine with cloth and brush to obtain accurate

‘set up.
Mounting stock on the lathe'withz
'a. Chuck 3 jaw, 4 jaw |

b. Collet
c. Face plate

Mounting countersink and center drill in drill chuck in
,tail stock. - o ‘ .
Adjusting controls_to obtain proper spindle speed.

Applying cutting fiuvids to lubricate cutting action and

reduce cutting temperature.

Operating lathe to produce a tapered‘hole.

4Removingjworkifrom;holding devices.

‘INFORMATION

Selecting appropriate layout tool for the task
Selecting method of holding stock to be machined.
~a. Chuck 3 jaw, 4 jaw

b. Collet
_’c.}Face_plate

——

Protecting_Vewaysswith wood when mounting chucks.

~Se1ecting,proper countersink and center drill for the job.

Practicing proper safety’precautions ‘when operating .a lathe:

a, Wearing goggles or face shield

b. Wearing appropriate apparel

€. Removing all tools.before starting machine

d. Making adjustments after machine has stopped

e, Using only'cutting tools which have been adequately
* sharpened

0 £, Maintaining all safety'guards in place
’ Selecting proper cutting fluids for various metals,




14

.TASK 3: TURNING STOCK ON LATHE TO PRODUCE A.CYLINDERICAL SHAPE
TO .001 OF AN INCH

COMMUNICATIONS
l}_Reading blueprint to determine:

a. Size and characteristics of the workpiece
b. Type of operation | |
c. Finish and accuracy required

d. Number of parts to be machined

e. Kind of material |

> *>D> D>

MEASUREMENT

A1, Measuring stock with a rule or scale to determine length.

* 2. Measuring stock with an outside caliper to determine size.

* 3. Measuring stock with a micrometer to determine size.

* 4, Measuring stock with a vernier caliper to determine size.

MATHEMATICS

Computing fractional equivalents of decimals.
. Computing decimal equivalents of fractions.

Computing automatic feed for various metals.

Computing cutting speeds for various metals.

> & 8 & ©® ©

1
2.
3
4.
5
6

Applying knowledge of fractional parts of an inch.

- a. Multiplying fractions to determine exact dimensionsr

- b. Adding fractions to determine exact dimensions
C., Subtracting fractions to determine exact dimensions
d Dividing fractions to determine exact dimensions

%
~J
.

, Applying knowledge of decimals:

a. Adding decimals to dztermine exact dimensions

b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing dscimals to determine exact dimensions

. Determining fractional and decimal equivalents from chart.




SCIENCE | | |
. . e 1. Explaining the thSical properties of the' machinability
of various metals.‘
,¢‘2 Explaining gear and’ pulley drive ratios.v
.¢'3 .Explaining heat transfer as. it relates to coolants.
@ 4. Explaining the heat generated on the dead center of the
lathe. , o
KILL
1. Laying out stock with a:
A a, Square
A b. Rule or scale
* c. Center head
* d. Hemaphrodite calipers
- % e, Surface gauge
A £. Dividers
A g. Sériber
A h. Center punch
,*;Z.pCutting;stock to lenctn with: -

&, Hand saw . .- = . .-
b. Power hack saw
c. Power band saw

¢ 3. Mounting:
 a. Chuck
. ' be. Collet

c. Face PlatP, in-cn lathe
d. .Between" centers -

¢ 4. Cleaning. machine‘wi h_cloth}and.brush~to;cbtain accurate
set up. S o

e 5. Aligning lathe centers—to produce an accurate cut
@ 6. ,Applying lubricant to the dead center on the lathe.
'@ﬁug Z,waunting stock; on the lathe with.
' a. Chuck 3 jaw, 4 Jaw R AR
SIS ?'- collet .. . ST g

 Co. Face plate Lo
. d Between‘centens §

:‘f.., xm{'f sx &7'? .

v
i ! u KPRl ! 1 ) v ~
w»ngﬁt raing toel in: hol
Vot eeney 5o s

andf adjust




Adjusting controls to obtain proper spindle speed,
.Adjusting controls to Obtain proper feed
Setting depth of cut for roughing out,

"Applying cutting fluids to lubricate cutting action and
- 'reduce cutting temperature. -

Operating lathe to produce a cylinderical shape to .001
- of an inch. | S

Setting depth of cutvfor‘finished cut.
Removinglwork from holding devices,
Removing burrs from finished work withs

a. File .
b. Abrasive cloth”“

INFORMATION
~l.'Selecting.appropriate layout tcol for the task.
'2,‘Selecting appropriate hacksaw blades for the task.
;3;~$electing method of holding stock ‘to be machined.
 a. Chuck 3 jaw, 4 jaw o
b. Collet _
¢c. Face plate
d. Between centers .
Protecting‘v-ways With wood when mounting chucks.
TfSelecting proper turning tool for the job
’ Selecting'mmthods of holding cutting tools.

‘ egf'r'Selecting (from chart) correct cutting speeds for various
. metalgl v | s e

'T7nlije1ecting direction of -cut.,’

,,i[?fkemoving and disposing of chips to keep: work area clear
’w'[ and free from danger,

7’;]f Practicing proper safety precautions when Operating a lathe:

Wearing: goggles or face7shield
,.,,_..__;,Weabrin_q ﬂpp copriate apparel
Fete R ¥ 7Ry "',;}';ﬁ‘“ = o o 155"* Pote atarting machine
ST dmiﬂgadjusts efter machine hasv atopped
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Y - Using only cutting tools which have been adequately_
. | sharpened
. S ¢ f. Maintaining all safety guards in p].ace
¢ 11. Selecting proper cutting fluids for various metals,
‘¢ 12, Selecting proper lubricant for the dead center on the
lathe. . |
- - 4 13, Selecting proper type of file.

. ;- -Ai 14. --Selecting abrasive --cloth for removing burrs.

TASK 4: TURNING STOCK ON LATHE TO PRODUCE A SHOULDER 'I'O .001 OF
AN INCH )

COMMUNICATTIONS
1. Reading blueprint to determine:

Aa. Size and characteristics of the workpiece
"Ab. Type of operation

A c. Finish and accuracy required
%3, Number of parts to be machined

A e. Kind of material

MEASUREMENT
'A 1. Measuring stock with a rule or scale to determine length.
,, * 2. Measuring stock with an outside caliper to determing size.

* 3. Measuring stock w‘th a micrometer to determine size.

*4, Measuring stock with a vernier caliper to determine size.

\»- - .

¢ 1. Determining fractional .and decimal equivalents from chart,
ﬂ '.¢ 2. Computing fractional equivalents of clecimals.
@ 3, Computing decimal equivalents of fracttons.

-9 4. Computing automatic feed for various metals.

e 5; Computing cutting speeds for various metals. \\

\
\

o : . A
‘ ‘\_\
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A 6. Applfyiﬁg‘knowledge- of fractional parts of an inch:

| e. Multiplying fractions to determine exact dimensions

b. Adding fractions to determine exact dimensions

'C. Subtracting fractions to determine exact dimensions
o d. Dividing fractions to determine exact dimensions

» 7“.‘.Ap'piying know;edge.of decimals: | |

| a, Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
C. Multiplying decimals to:determine exact dimensions
d. Dividing decimals to determine exact d;mensions -

¢ 1. Explaining the physical properties of the machinability
| -~ of various metals.

o 2. Explaining gear and pulley drive x:atios.

¢ 3. Explaining heat t;ai_wfer' as it relates to coolants.

1. Laying out stock with & :

&, Square

b. Rule or scale S

c. Center head | . | o -
d. Hemaphrodite calipers |

e. Surface gauge '

f. Dividers .

g. Scriber

h. Center punch

S %% DD

* 2, Cutting stock to length withs

a., Hand saw N
b. Power hack saw
| c / Power band saw
Tg e Ho_i,;iii‘fm? $ |
o .7 / a, Chuck
" b. Collet

c. Face plate, in-bn' laﬁhe
d. Between centers )

i -

set up.

. ° 4. Cleaning m?cmfewith cloth and ‘brush to obtain accurate

EREE L
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@ 5. Aligning lathe centers to produce an aceurate cut,
@ 6. Applying lubricant to the dead center on the lathe.
® 7. Mounting stock on the lathe with: S
" a. Chuck 3 jaw, 4 jaw
b. Collet
c. Face plate
d. Between centers

¢ 8. Mounting turning,tool in holder in tool post and adjust

¢ 9. Adjusting controls to obtain proper spindle speed.
¢ 10. Adjusting controls to obtain proper feed.
| ¢,11.,Setting depth.ofvcut for roughing cut.

é 12.'APPIYing cutting fluids to lubricate cutting action and
: reduce cutting temperature.

13, Opereting lathe to produce a shoulder to .00l of an inch.
® 14, Setting depth of cut for finished cut. |
“A 15. Removing work from holding devices.
i A 16, Renoving burrs from finished work with:
- - a, Filé : |
b. Abrasive cloth
(o) TION
4 1. Selecting appropriate layoutttool for the tesk.
* 2. Selecting appropriate hacksaw blades for the task.
’¢»3.'Se1ecting method of holding stock to be maehineds
" a. Chuck 3 jaw, 4 jaw
b. Collet

c. Face plate
d. Between centers

4. Protecting deays with.wood'when mounting chucks.
5. Selecttng proper turning tool for dhe jdb |
56.'Selecting methods of holding cutting tool
7

e ® 8 &

! '_.'8e1ectingﬁ(from dhurt) oorrect cutting speeda for various
"7+ metals, B




9 9. Removing and disposing of chips to keep work ‘area clear
and free fzom danger. , o

o lO.:Practicing proper safety precautions when operating a
‘lathe:

a. Wearing goggles or face shield

b. Wearing appropriate apparel

C. Removing all tools before starting machine

d. Making adjustments after machine has stopped

e. Using only cutting tools which have been adequately
sharpened

.. ¢ £, Maintaining all safety guards in place

*96 % ¥

'¢ 11. Selecting proper cutting fluids for various metals.i
¢ 12, Selecting proper lubricant for the dead center on the lathe.
4 13. selecting proper type of file.

LA 14. ‘Selecting abrasive cloth for removing burrs._

TASK 5: DRILLING STOCK ON LATHE TO PRODUCE A HOLE TO .005 OF AN |
INCH o o )

COMMUNICATIONS o o | .
1. Reading blueprint to determine:

A a., Size and characteristics of the workpiece
A b. Type of operation
A c. Finish.-and accuracy required
- * 4. Number of parts to be machined
A e. Kind of material

1. Reading graduations on tail stock to determine depth
of hole. S |

M&IEE!AEI_§ | . |
9 1. Determining fractional and decimal eqpivelents from chart.

® 2, cOmputing fractional eqnivalents of decimals.

d'¢ 3. Cdmputing decimal eqpivalents of fractions.
R L R T - . VIS v g
9 4, computinq cutting speeds for various metals.

‘*i""‘ E E ., " ,d ‘_‘" N ’i*?" T : ﬁ'{. A ‘ 4 ‘é; {51‘ . }l ';;" B -
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' A-S; App1ying knowledge of fractional parts of an inch;

a. Multiplying fractions to determine exact dimenmsions ., |

'.& o o ~ b. Adding fractions to détermine exact dimensions
S e c. Subtracting fractions to determine .exact dimensions
d. Dividing fractions to determiﬁe exact dimensions

* 6, Applying knowledge of decimals:

a. Adding decimals to determine ‘exact dimensions

b. Subtracting decimals to determine exact dimensions
€. Multiplying decimals to determine exact dimensions
- Dividing deciﬁals ‘to determine exact dimensions

CIENCE

* '¢'1. Explaining the physical properties of the machinability
- of various metals.

¢ 2. Explaining gear and pulley drive ratios.

¢“3. Expiéining heat transfer as it relates to coolants.

1, Laying out stock with a: -

a. Square

‘b, Rule or scale

c. Center head o

d. Hemaphrodite calipers o L
e. Surface gauge . T
£f. Dividers . B

. g. Scriber n

- & h. Center‘pundh'

DD % *DD :

* 2. Cutting stock to lengi:h wiﬂh

| "’a. Hand saw =~ - L
b Power hack saw
Power band saw

¢ 3. Mounting: e

| a. Chuck - | L et
-‘b. Collet : o
¢, Face plate, in-on 1athe o =

¢ 4. c1eaning maéﬁif?

E{ .a‘a..li«y‘ﬂ:’ﬁ & h.‘SQ“ . I
e N*c"i’ﬁﬁa gs‘,‘i m*; f?z,;; ,~ ¥ 37 11‘7._-,;»:.::' i ol
w wr.w‘ ma& a8 m rryu& R I LA y !

_L . x - . L Aa i om A - - - . -
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‘¢ 5. Mounting stock on the lathe with:
- b Collet = e , |
.~ C. Face plate
6. Mounting drill in:

 _ a. Tail stock-tapered shank
* b, Drill chuck-straight shank

® 7. Adjusting controls to obtain proper spindle speed.

9 8. Applying cutting fluids to lubricate cutting action and
reduce cutting temperature.

- 9.'ngrat;ng lathe to produce a hole to .005 of an inch.
A 10. Removing work,from'holding devices. |

* 11. Removing burrs from work with an old drill,

INFORMATION |
8 1, Selecting appropriate layout tool for the task.

* 2. Selecting appropriate haéksawrblades‘for Ehe £ask;

¢ 3, Selecting method of holding stock to bewgggy}ned:
a. Chuck 3 jaw, 4 jaw '
b. Collet e |
c. Face plate

Protecting V-Ways with wood'when mounting chucks. -

Selecting proper, drill for the job.

Selecting methbdé of holding drill;"

*
g o0 u a

Selecting (from chart) correct cutting speeds for various
metals. - ) | :

 ¢-8. Removing and disposifig of chips to keep wdfk'éfeafclear
| and free from danger. - . )

, [7 9.‘practicing proper safety precautions whgh;Qperating a lathe:
! * a..Wbar1ng qoggles or face shield |

R B Wearing appropriate apparel = o
@ c. Removing all tools before starting machine e

9 d. Making adjustments after machine has. stopped S

* e. Using only cutting tools which have been adequately o
R - sharpened o T ST
s ¢ f. Maintaining all safety guards in place T -

_ A



- ¢ 10. Selectinq'prOper,cutting fluids for various metals.

TASK 6: REAMING STOCK ON LATHE TO PRODUCE A FINISHED HOLE TO .001
OF AN INCH

COMMUNICATIONS

1. Reading blueprint to determine: |
A a. Size and characteristics of the workpiece
A b. Type of operation
A c. Finish and accuracy required

* d. Number of parts to be machined
A e. Kind of material

MEASUREMENT

* 1. Measuring stock with an inside micrometer to determine size.
- ¢ 2. Measuring stock with a plug gauge to determine size.
¢ 3. Reading graduations on tail stock to determine depth of hole.

MATHEMATICS

¢ l. Determining fractional and decimal equivalents from charts.

N

2. Computing fractional equivalents of decimals,

9
@ 3. Computing decimal equivalents of fractions.
A

4. Applying knowledge of fractional parts of an inch:

e a. Multiplying*fractions to determine exact dimensions
‘b. Adding fractions to*determine exact dimensions
c. Subtracting fractions to’ determine exact dimensions
d. Dividing fractions to determine ‘exact dimenions

Applying knowledge of decimals:

Vi a. Adding- decimals to determine exact dimensions
P. Subtracting decimals to determine exact dimensions
, Multiplying decimals to determine exact dimensions
Dividing decimals to determine exact dimensionq

a*-x.v.; b SCURS A A
. . ? me - -

Explaining ithe ehyﬂic@l properties of the machinability of
various metals. | e 2T et
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¢ 2. Explaining gear and pulley drive ratios.

o 3. Explaining heat transfer as it relates to’'coolants.

¢ 1. Mounting:
 a. Chuck .
b. Collet N
- ¢. Face plate, in-on lathe

o 2. c1eaning machine with cloth and brush to obtain accurate
set up.

¢--3. Mounting stock on the lathe with:
a, Chuck 3 jaw, 4 jaw
b. Collet
c. Face plate
'4.;Mounting reamer in:

a. Tail stock-tapered shank
* b._Drill chuck-straight shank

Adjusting controls to obtain proper spindle speed.

o 5.
6. Operating lathe to produce a finished hole.
A 7. Removing work from holding devices.
~* 8. Removing burrs from work with old drill.
- INFORMATION

9 1. Selecting method of holding stock to be machined
A Chuck 3 Jaw, 4 jaw f 77777 )
b Collet )
c. Face plate | |
¢ 2. Protecting Vhways with wood.when mounting chucksm.;
.o * 3. Selecting proper reamer for the job. -
'/”’°§:4 Selecting methods of holding reamer. -
5. Practicing proper safety precautions when operating a 1athe:
o -a., Wearing goggles or face shield |

I . b. Hearing appropriat x




@ d Making adjustments after machine has stopped

* e. Using only cutting tools which have been adequately
- sharpened

o £. Mmintaining all safety guards. in place

9 6 Selecting proper cutting fluids for various metals.

s

TASK 7: BORING STOCK ON LATHE TO PRODUCE AN ENLARGEDIHOLE TO0 .001
| OF AN INCH

COMMUNICATIONS
1. Reading blueprint to determine:
A a, size and characteristics of the workpiece
A b. Type of operation
& c. Finish and accuracy required
* d. Number of parts to be machined
A e. Kind of material '
MEASUREME'\IT
4 3, Measuring stock with a rule or scale to determine length
* 2, Measuring stock with an inside caliper to determine size.

*. 3 Measuring stock with an inside micrometer to determine size.

* 4, Measuring stock'with a vernier caliper to determine size,

MATH mmc’g

il. Determining fractiocnal and decimal equivalents from charts.
Computing fractional equivalents of decimals.
Computing decimal equivalents of fractions.
' Computing automatic feed for various metals,
ACOmputing cutting speedsifor_various'metals.
Applying knowledge.of.fractional parts of an inch:
&, Multi plying fractions to determine exact dimensions

| éﬁ..Adding fractions to determine exact dimentions
C. Subtracting fractions to: determine exact dimensions

‘d. Dividing fractiohs £o determine exact dimensions

“y c
: \
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* 7 Applying knowledge of decimals: |
| '~ a. Adding decimale to determine exact dimensions
b. Subtracting decimals to determine exact dimeasions

'C. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

s¢,l. Explaining the physical properties of the : nachindbility
of various metals.
¢ 2. Explaining gear and pulley drive ratios.

¢ 3. Explaining heat transfer as it relates to coolants.

¢ 1. .Mounting-

- a. Chuck

b. Face Plate |
(in-on lathe)

® . 2. Cleaning machine'W1th cloth and.brush to obtain accurate
-~ set up. |

® 3;5Mounting stock on thediathe with:

“a. Chuck 3 Jjaw, 4 jaw
- b. Face plate '

| ¢ 4.VMounting boring tool in holder in tool post and adjust
point.

5.'Adjusting controls to obtain _proper spindle speed

¢
¢'6. Adjusting controls to obtain proper feed
¢ 7. Setting depth of cut for roughing out.

@

8. Applying cutting fluids to lubricate cutting action and
reduce cutting’ tempereture. E

9. Operating lathe to produce an,enlarged hole..

s¢’10. Setting depth of hut fbr finished cut
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INFORMATION
- ;¢;1.:Se1ectingnmethod of holding stock to be machined:

a. Chuck 3 jaw, 4 Jaw i
b. Face plate

. ¢ 2, Protecting V-Ways w1th wood when mounting chucks.
® 3. Selecting proper boring tool for the Job
® 4. Selecting methods of holding boring tool.

® 5. Selecting (from chart) correct cutting speeds for various
metals.

® 6. Selecting direction of cut

9 1. 'Remov1ng and disposing of dhips to keep work area clear
- and free from danger. |

.“i§;~Practicing proper safety precautions when operating a
: '=1athe'

* a., Wearing goggles or face shield
- * b, Wearing appropriate apparel
" ¢ ¢c. Remcving all tools before starting machine
. ¢ d, Making adjustments after machine has stopped
L * e.: Using only cutting tools which have been adequately
sharpened
¢ £. Maintaining all safety guards in place

® 9. Selecting proper cutting fluids for various metals.

~ ﬁ_lo;wselecting abrasive cloth for removing burrs.

TASK 8: 'COUN'I’ERBORIm STOCK ON LATHE TO PRCDUCE A RECESSED HOLE
TO .005. OF AN INCH

COMMUN ICA‘I'ION§
1 Reading blueprint to determine=4

A a, size and characteristics of the workpiece
4 b. Type of operation

A'e, Finish and accuracy required

'* 4. Number of parts to be machined

Aﬂe. Kind of material

; ER&C

wll Toxt Provided by ERI
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MEASUREMENT

A 1l. Mbasuringhstockfwith a rule or scale to determine length.

MATHEMATICS

¢ 1. Determining fractional and decimal equivalents fromecharts.

¢ 2. Computing fractional equivalents of decimals,
| ¢ 3..Computing decinal equivalents of fractions.
¢ 4. Computing automatic feed for various metals.
® 5. Computing cutting speeds for various metals.
A 6. Applying knowledge of fractional parts of an inch.
 a, Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact diinensions
- C. Subtracting fractions to determine exast dimensions
d. Dividing fractions to determine exact dimensions
* 7. Applying knowledge of decimals: |
| - A, Adding. decimals to. determine exact dimensions
. be Subtracting decimals to determine exact dimensions .
~ €. Maltiplying decimals to detewmine exact dimensions
d. Dividing decimals to determine exact dimensions
IENCE

o 1. Explaining the physical properties of the machinability
of various metals, :

¢ 2, Explaining gea: and pulley drive ratios. |

® 3. E: klaining heat: transfer as it relates to coolants.
KILL

¢ 1. Mounting:

a. Chuck
b. Face plate, in-on lathe

® 2. cleaning mchinezwith cloth and brush to obtain accurate
Bet upo ‘ . 1 fi 1 eyt ~ry sk K‘ﬁ . _

fn o, -
;( .

ER&C

wll Toxt Provided by ERI
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Mounting stock on the lathe with:

a. Chuck 3 jaw, 4 jaw
b. Face plate

‘Mounting:
a. Counterboring tool in tail stock
b. Boring bar in tool holder
® 5. Adjusting controls to obtain proper spindle speed.
¢ 6. Applying cutting fluids t6 lubricate cutting aétion and
reduce cutting temperature.
7. Operating lathe to produce a recessed hole.
A 8. Removing work from holding devices.
A 9, Removing burrs from finished work with an abrasive cloth.
INFORMATION
A 1. Selecting appropriate layocut tool for the task.
* 2. Selecting appropriate hacksaw blades for the task.
# 3. Selecting method of holding stock to be machined;
a. Chuck 3 jaw, 4 jaw
| - b. Face plate
¢ 4. Protecting V-Ways with wood when mounting chucks,
¢ 5. Selecting proper counterboring tool for the job.
'¢_6. Selecting methods of holding cutting tool. |
¢ 7. Removing and disposing of chips to keep work area clear
...~ and free from danger, | »
;G;EPrgcﬁicing'proper safaty precautions when operating a
- 'lathe: IR | ‘ |
* a. Wearing goggles or face shield
* b. Wearing appropriate apparel
@ c. Removing all tools before starting machine
.- % 4. Making adjustments after machine has stopped
© % e, Using only cuf:iting tools which have been adequately
o - gharpenea = = =~
¢ £. Maintaining all safety guards in ‘place _
99,

Selecting proper cutting fluids for various metals.
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A 10.QSelecting abrasive cloth for removing burrs.

TASK 9. RARTING STOCK ON LATHE TO PRODUCE A PIECE WITHIN 1/32
OF AN INCH IN LENGTH

COMMUNICATIONS
S Reading blueprint to determine:

a. Size and characteristics of the workpiece
b. Type of operation

¢. Finish and accuracy required

d. Number of parts to be madhined

e. Kind of material

D *P>b>Pb>

A 1. Measuring stock with a rule or scale to détermine length.

* 2, Measuring stock with outside caliper to determine size.

THEMATIC

. Determining fractional and dec nal equivalents from charts.

Computing fractional equivalents of decimals. .

Computing decimal equivalents of fractions.

Computing automatic feed for various metals,

ol b W N =
[

Computing cutting speeds for various metals.

6. Applying knowledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions
. b. Adding fractions to determine exact dimensions

‘€. Subtracting fractions to determine exact dimensions
‘d. Dividing fractions to determine exact dimensions

* 7, Applying knowledge of decimals: N
. f}_q"wa.VAdding decimals to determine exact dimensions
i oole b, Subtracting decimals to determine exact dimensions
T e Multiplying decimals | o determine exact dimensions
,'d. Dﬂyiding dgcimals £o i« termine exact dimensions

N - .. - ry , .-
o e g e SN et T T T -
S . (L A o ! Ry [ AL e i . .
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¢ l. Explaining the physical ‘properties of the madhin&bility
N ’ of various metals,

% 2. Explaining gear and pulley drive ratios.
¢ 3. Explaining heat transfer as it relates to coéolants.

l. Laying out stock with a:

A a, Square
& b, Rule or scale
c. Center head
d. Hemaphrodite calipers
e, Surface gauge
f. Dividers
g. Scriber
. h. Center punch

BB %%

* 2, Cutting stock to length with:
. @&, Hand saw o
b. Power hack saw
c. Power band saw

;'a. Chuck
b. Callet, inwon lmthe

® 4. Cleaning madhine with clcth and brush to obtain accurate
set ‘up. -

[ S.hMounting stock on the lathe wiﬁh:

a. Chuck 3 jaw, 4 jaw
b. Collet ,

@ 6. Mounting parting tool in.halder in tool post and adjust
point.

® 7. Adjusting controls to dbtain proper spindle speed.
¢ 8. Adjusting control to obtain proper feed

@ 9.1App1ying cutting fluids to lubricate cutting action and |
- reduce cutting temperature.

,éﬁaﬂfﬁphﬁiflfatihg laﬁhe ta pro&uce a'ﬁiéce Wi&hin L/32‘of an 1ndh
L 1n 1enqth : l |
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A 1‘1 [

Removing work from holding devices.

.A'12',. Removing burrs from finished work with:

‘a, File
b. Abrasive cloth

IEEQRMATION

A1l,
* 2.

¢ 3.

¢ 4.
¢ 5.
? 6.

¢ 7.

® 8.

¢ 10.
A1,

L 12.

Selecting appropriate layout tool for the task.

'Selecting appropriate hacksaw bhlades for the task.

Selecting method of hclding stock to be machined:

‘a. Chuck 3 jaw, 4 jaw
-~ b. Collet

Protecting V-Ways with wood when mounting chucks.

Selecting proper parting tool for the job.

‘Selecting methods of holding cutting tool.

Selecting (from chart) correct cutting speeds for various
metals,

Removing and disposing of chips to keep work area clear
and free from danger.

'Practicing prbper/safety precautions when operating a

lathe: :

* &, Wearing goggles or face shield

* b. Wearing appropriate apparel

¢ c. Removing all tools before starting machine

¢ d. Making adjustments after machine has stopped
* e. Using only cutting tools which have beﬁn:gdequately
¢ £. Maintaining all safety guards in place

‘Selecting proper cutting fluids for varioms metals.

_Selecting proper type of file.

Selebﬁingab:ag;Ve?clqthifof_;empvgpg burrs.

TASK, 10: NEGKING STOCK ON LATHE TO PROJUCE A NECKED SHAPE TO 1/32

OF AN I

|
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ICATION
1. Reading blueprint to determine:

A a, Size and oharacteristics of the workpiece
A b, Type of operaticn

. Finish and accuracy required -

. Number of parts to he machined

Kind of material

> *p
mﬂaﬂ

- MEASUREMENT
A1l, Measuring stock with a rule or scale to determine length.

* 2. Measuring stock with an outside caliper to determine size.

MATHEMATICS
® 1. Determining fractional and decimelveqpivalents from charts.
¢ 2. Computing fractional equivalents of decimals.
¢ 3, computing decimal equivalents of fractions.
® 4. Computing automatic feed for various metals.
' . ) 5. Computing cutting speeds for various metals.
a6, Agglying knowledgexof fractionai parts of an inch:
a. Mnltipiying fractions to determine exact dimensions
b, Adding fractions to determine exact dimensions
. ¢, Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions
* 7. Applying knowledge of decimalss: |
" a. Adding decimals to determine exact dSmensions
" b. Subtracting decimals to determine exact dimensions

- ¢. Multiplying decimals to determine exact dimensions
-5 Divtdinq deoimala to determine qxaot dimensions

ﬂmcn

¢ 1. Explaining the‘physieal*properties ofﬂﬁhe madhinability
of various metals.

¢ 2., Explaining gear and pulley%drive ratios.

@3aaningﬂhpét transfarfaa it relaﬁam'to ooolants.u

. ‘-,‘" 3 . O ’ . L
SRt 9 z. ﬁ)‘l B Lok SENVANTEPR S B SR




¢ 4. Expiaining the heat generated on the dead .center onthe
lat e. .

' 1. Laying out stock with as -

-4 a, Square
4 b. Rule or scale
* ¢. Center head -
* 4. Hemaphrodite calipers
* o, Surface gauge
o O E Dividers
- A g. Scriber
& h, Center punch

* 2, Cutting stock to length with:

a. Hand saw
b. Power hack saw |
Ce Power band szaw |

¢ 3. Mounting. |
| e. Chuck
b. Collet

~¢. Face plate
d. Between centers, in-on lathe

¢,4. Cleaning machine with cloth and. brush to obtain accurate
set up. . |

T' g 5 A Applying lubricant to the dead center on the lathe.
| ¢6. Mounting stock on the lathe with:

. &, Chuck 3 jaw, 4 law
-~ b, Collet

- A0 g, Face plate!

Gm e | d. Betwee‘n centers

"‘1—‘?

Y .
P erety

o '7.? Mounting ﬁEacing"‘tool in holder in tool post and adjust
- point , ,

¢ 8. Adjus;ting controls to ol:tain proper spindle epeed.
¢ 9. Set ting- d:ep;th of cut for roughing cut |

¢ 10. Applying cutting fluids to lubricate cutting action and Y
: ; reduce GUL‘E"l:fint‘f’ tem;:erqture, ey o SR

Qpc*rati.nq kat'ﬁae to producc- a‘ faced surfecel s

LT
"

e "12',53'“1"‘9 depth of cut for ﬁiniehed cu.t. SR
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413, Removing work from holding devices.
A 14. Removing burrs from finished work with:
~a, File
b. Abrasive cloth

INFO TION
A1, Selecting appropriate layout tool for the task.
- * 2, Selecting appropriate hacksaw blades for the task.
® 3. Selecting method of holding stock to be machined:
a. Chuck 3 jaw, 4 jaw
) b. Collet .
“ F Co .Face plate
| d. Between centers | |
9 4. Protecting V-Ways with wood when mountmg chucks.
05, Selecting proper necking tool for the job.
.96, Selecting methods of 'holding cutting tools.

¢'7- Selecting (from charts) correct cutting speeds for various
metals. : Do

. ¢ 8, Removing and disposing of chips to keep work area clear
- and free from danger. '

'-;9.' 'Practicing proper sa(fety precautions when operating a
. lathe. . |

* g, Wearing gogg“l.es or face shield
.- * Db, Wearing appropriate apparel ~
‘ ¢ c. Removing all tools before starting machine

s ¢ G, Making -adjustments after machine has stopped
f* e. Using only cutting tcols which have been adequately
TR - sharpened -
S ) E Maintaining all safety guards in place

¢10 ‘Selecting proper cutting fluids 'for ‘various metals.
¢ 11. Selecting proper luhricant for dead center on the 1athe.
A 12.fSelecting proper type of file. o "

A 13 . 'T.Selecting abrasive cloth for removing burrs.

- IR R U VUL RS : e . o Ct oo - : . .

L e oo et T T Ry S RSN Gy e R A T C- B S A - Lol .

T R P G Al § B P I A EE T R St T 3 - LSO
I O A SR R Ll IR R A B T SR, St
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TASK 11: FILING STOCK?ONYLATHE TO PRODUCE A FINISHED SURFACE

COMMUNICATIONS
1. Readingfblueprint to determine:

A a, Size and Characteristics of the workpiece
A b, Type of operation ‘ .

A c. Finish and accuracy required

* d. Number of parts to be machined

A e. Kind of material

3 3

MEASUREMENT .

4 1. Measuring stock with a rule or scale to determine length.
* 2. Measuring stock with a micrometer to- determine size.

* 3.‘Measuring'stock with afvernier caliper to determine size.

MATHEMATICS

*¢»l,uDetermining fractional and decimal equivalents from chart.
¢ 2. Computing'fractional equivalents of decimals.
"¢'3 Computing dec1mal equivalents of. fractions.

9 4. Computing automatic feed for various metals.

® 5. Computing cutting speeds for various metals.

A 6. 'Applying knowledge of fractional parts of an inch:;

a. Multiplying fractions to determine exact dimensions
b, Adding fractions to determine exact dimensions

¢, Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

Lo 7’~."‘"Applying lmowledge of decimals,
S a. Adding decimals to detemmine exact dimensions
b. Subtrecting decimals to determine exact dimensions '
" ¢, Multiplying decimals :to:. determine exact dimensions
d Dividing decimals to determine exact dimensions ﬁ

’ Imcs

¢ 1 Explaining the physical prOperties of the machinability of
| various metals.,@g,# ‘

i»




' ¢ 2. Explaining gear and. pulley drive ratiOSa'
. - ¢ 3. Explaining heat transfer as it relates to coolants._
- .%3r9,4{fExp1ain-ng the heat generated on the dead center on the
SKILLS .
f T Mountings: .
| a. Chuck
b. Collet
c. Face plate
Co ~d. Between centers, ‘in-on lathe
:;¢ 2. Cleaning" machine with cloth and brush to obtain accurate
e h‘set up. . | - |
f - ¢;3.'Mbunting stock on the lathe with'
l ~...@. Chuck 3 Jaw, 4 jaw .
i b. Collet e e
! ¢, Face plate .
R d. Between centers
’i1;¢:4, AdJusting controls to obtain proper spindle speed

5.

R
o YL g e e
IR A.‘7.
Wt S L T e

~0perating lathe to produce a finished surface.»_.

RemQVing work from,holding deVices. L

;Removing burrs from finished work with--

File SR
b Abrasive cloth

o '.._,‘INFORMATION 7

’thpﬂﬂ¢‘1.5531ecting method of holdingﬁstockgto benmachined.

a; Chuck 3 jaw, 4 Jaw
b.,qulet
Face plate

uff d‘ Between centers | *f**{ﬁﬁ;:ggj;*f°-ww :

’*iiﬁ¢ 2.*prntecting v;ways'with wood'Whenmmountingxchucks.

‘:Selectingﬂdirection‘of cut‘

PSR APy
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a. Wearing goggles or face shield

b. Wearing appropriate apparel

- Removing all tools before starting machine

d. Making adjustments after machine has stopped
‘e. Using only cutting tools Which have been adequately
- sharpened

¢ £. Maintaining all safety guards in place

*06 ¥ *
i |
[ ]

s s, Selecting proper type of file,

A 6 Selecting abrasive cloth for removing burrs.

TASK 12: MACHINING STOCK ON SHAPER TO PRODUCE A FLAT SURFACE

COMMUNICATIONS |
*'l,:keading blueprint“to-determine:
“jﬂ 4 a, Size and characteristics of the workpiece
- 4 b. Type of operaticn | ;
4 c. Finish and accuracy required i

- * 3, Number of parts - IR o
‘,4A‘e. Kind of material L - .

MEA§UREMENT

* 0y, Measuring stock with a rule or scale to determine length.

¢ 2 Reading graduations on cross feed screw to determine depth_

of cut.

| iiummr:c
A 1 Applying knowledge of fractional parts of an inch:

a. Multiplying fracticns to determine exact dimensions
o b_ .Adding fractions to determine exact dimensions

Cc. Subtracting fractions to determine exact dimensions

| d. Dividing fractions to determine exact dimensions
| * 2. Applying knowledge of decimals '

8 :saL*Adding decimals to determine exact dimensions : u
. bJ Subtracting decimals to determine exact dimensions
| .]c.<MultipEying decifidls to detéimine exact dimensions

“d Dividing decimalsuthdetermine exact dimensions |

S L i *‘i“w\nﬁ;\mf (o R S Bl U

W
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Computing ram speed and:feed of _ shaper.according to size

| and type of material heing madhined

"yfﬁll'

9 2.

]

2

-Explaining the physioal properties of the machinability

of various metals.

Explaining heat transfer as it relates towcoolants.‘

.,gggying out stock*With-a:r .
A a, Square -

A'b, Rule or scale
- * ¢. Surface gauge
4 4. Dividers

“ "A e._Scriber

¢ 3.

'vAi4. Mounting stock on Shaper with.,J,

.

11,

fnCuttinq stock to length‘with.

a. Hand saw |
‘b, Power hack saw
Qo Powaer\ *band : -saw

.CIeaning madhine with cloth and brush to obtain accurate
- set up. ERT _ e e

a. Clamps
- b. Vise

_Mounting cutting tool in,tool holder.

‘lAdjusting position of ram.according to size of material
_*being madhined )

‘,Adjusting-length of the stroke of ram.

Adjusting controls to obtain proper ram speed and feed of
.-shaper aocording to size and- type of ‘material being maeh-
'ined | -. |

‘Aligning cutting tool with stock to be machined.

Setting depth of cut for roughing cut.
Operating sha‘"r to produoe a flat surface.‘

Ch A‘ S ,‘:,'.,1:} ‘-f!“‘!:u 'j s ‘ - ‘ 0 e

e I E——

!
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~ ¢ 12. Setting depth of cut for finished cut.
| A 13, Removing‘work from holdingdevices,
mé‘l4. Removing burrs from finished work with:
v ‘a, File
b, Abrasive cloth

INFORMATION
A 1. Selecting appropriate'layout tools for the task.
* 2, Selecting appropriate‘hacksaW’blades for the task.
4 3, Selecting proper method of mountingrworkz

a., Vise
b. Clamps

¢ 4. Selecting proper cutting tool for the operation.

® 5. Removing and disposing of chips to keep work area clear
and free from danger.

6. Practicing proper safety precautions When operating a
shaper.

a. Wearing goggles or face shield

b. Wearing appropriate apparel |

c. Removing all tools before starting machine v

d. Making adjustments after machine has stopped

e. Using only cutting tools which have been adequately
sharpened |

[ I 3 Maintaining all safety guards 1n place

*606 * *

A 7;'Se1ecting proper type of file.

A'8_'Selecting abrasive cloth for remov1ng burrs.,f

L N

TASK 133 ) -MAGHINING s'.r:ocx ON SHAPER 'ro PRODUCE Two PARALLFIL SURFACES .
| T0.005 OF AN INGH
comun:cm:on o | R
e l Reading blueprint to determine._:f

hm.nmmm-m--m.--.__ L ——




] | A b. Type of operation . = . .
5 : A c. Finish andl accuracy required
. | * d. Number of parts . .
‘é¢'i.:Rééding graduations on cross feed screw to determine
depth of cut.
* 2, Measuring stock with a micrometer to determine size.
MATHEMATICS | .
A 1. Applying knowledge of fractional parts of an inch:
| a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions
C. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions
.* 2, Applying knowledge of decimals:
| hn'"'?aZ”Adding decimals to determine exact dimensions
- b. Subtracting decimals to determine exact dimensions
-+ Ce..Multiplying decimals to determine exact dimensions
. Q. Dividing decimals to determine exact dimensions
SCIENCE | e
| ?'¢;1{_Expiaiﬁiﬁ§’fhe physicalﬁpgbpertieéhéf.£He machinability
- of various metals. SR
¢ 2. Explaining heat transfer as it relates to coolants.
SKILLS -
' 1. Laying out stock with as
A a. Square
& b. Rule or scale
- ¥ o. Surface gauge
~ 4 4. Dividers
4 e. Scriber
9 2. Cleaﬁ:\\.hg machine with cloth and brush to obtain accurate
» ~ set up. - | ?
A,3; poppting“stock >nish§per withs |
- R R O SR E N (RS RN

é;lCLamPQL




. Mounting cutting tool in tocl holder.

4

5
¢ 6.
7

Aligning cutting tool with stock to be machined.

Setting depth of cut for roughing cut.

- Operating shaper to produce two parallel surfaces to
001 of an inch. » ‘ . , ,

¢ 8. Setting depth of cut for finished cut,
A 9. Removing wbrk from holding devices,
4 10. Removing burrs from finished work with:
 a. Pile S ‘
b, Abrasiye gloth R

INFORMATION

”Avl. Selecting appropriate layout. tools for the task.

@ 2; Removing and disposing of chips to keep work area clear
- and dree from_danger; A |

e *3;}Pracﬁicing‘prbper safety precautions when operating a
- 'shapers: o ' | |

-2, Wearing geggles or face shield

b. Wearing appropriate apparel

€. Removing all tools before starting machine

d. Making adjustments after machine has stopped

e. Using only cutting tools which have been adequately
sharpened ‘

f. Maintaining all safety guards'in place

*69-6 % %

e

A:4. Selectingkprpper type of file.

4 5. Selecting abfasiVE'cloth_for removing burrs.

TASK 14: DRILLING STOCK ON DRILL PRESS TO PRODUCE A HOLE TO .005
OF AN INCGH | | |

A

COMMUNTCATIONS

1. Reading blueprints to determine:

. 4 a, Size and dhara¢téristics.of part
. "* b. Size 'and depth of hole o




2.

‘. 8 a. Square R
4 b, Rule or scale ' ' .,
c. Center head | oty j

o S R
. * 4. Hemaphrodite calipers = .

* a. Nunber of parts to be drilled
& d. Accuracy required :

';Akl.nMéésﬁfinQ'thék ﬁith ; ruie.dr scale to determihe length.
MATHEMATICS | |
‘T?‘¢ i. Determiﬁing éecimal eQuivalent of fractionsffrom charts.
;,,‘¢ 2. Computing decimal equivalents of fractions.
A»é. Applying knowledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

C. Subtracting fractions to determine exact dimensions
d. Dividing-fractions to determine exact dimensions

'hpplying kndwiedge of decimals:
'a. Adding decimals to determine exact dimensions
‘'b. Subtracting decimals to determine exact dimensions

C. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

Explaining the physical properties of the machinability
of various metals, | ’ | B
Explaining pulley drive ratios.

Explaining heat transfer as it relates to coolants.

Cutting stock to'lengﬁhfwiﬁh:y ph
a. Hand saw S
b. Power hack saw
Co Powe‘xé "hand saw

Laying out stock with a:

|
{

PP




?

sma;>e»>

8.

9.

¢ 10.

11.

' 120

L

13,

14.

* e. Surface gauge
A £, Dividers
A g. Scriber
4 h, Center punch

Mounting (driving) drill in spindle of drill press:

* a. Straight

b. Taper shank

Adjusting nontrols to obtain proper spindle speed for
machining. .

« Mounting holding device on drill press table:

a, Vise

b. Vee block

¢, Clamps .
d. Angle plate

e. Jigs & fixtures

Cleaning machine with cloth and brush to obtain accurate
set up.
Mounting work in holding devices:

a., Vise

b, Vee block

c. Clamps

d. Angle plate |

e. Jigs & fixtures

AdJusting depth stop for specific hole depth.
Positioning stop blocks for multiple drilling of parts.

Centering work with respect to the spindle.

'Aligning center punch mark with drill.

Operating drill press to produce hole.

'Applying cutting fluids to lubricate cutting action and

reduce cutting tempera’ure.

Removing work from holding devices.

;RemQVing burrsfrom'finiShedwork\with;

* a._Old drill :
‘A b Abrasive cloth

N 0
N

. i
il i : . dan B




- ANFORMATION | S .
l. Selecting appropriate hacksaw blades for fhe task.
2. Selecting appropriate layout tools for the task.

3. Selecting proper drill according to specifications;.m:

a. Material being machined
b. Fractional ; . ‘
c. Letter

d. Number

4. Selecting (fron{ charts) proper spéeds for various
materials. S '

5. Selecting method for holding stock to be machined:

a. Vises

b. Vee blocks

c. Clamps

d. Angle plates
e. Jigs & fixtures

e > >

¢ 6. Aligning work to prevent drilling into holding devices.

7. Practicing proper safety precautions when operating a
~ @ drill press: - T

a. Wearing goggles or face shield.

b. Wearing appropriate apparel.

c. Removing all tools before starting machine

d. Making adjustments after machine has stopped

€. Using only cutting tools which have been adequate-
- 1y sharpened. -

. ¢ £. Maintaining all safety guards in place.

- *9O * F

_¢BQNRemOVing,and'diéposing of chips to keep‘work area clear
. and free from danger. » |

¢'9. Selecting proper cutting fluids for various metals,

'10. Adjusting table for angular hole drilling;

i'i4 391§§§ing?ﬁbﬁas;Ve ¢1o£h £dr removing burrs,

;é: i
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TASK 15: REAMING A HOLE ON DRILL PRESS TO PRODUCE A FINISHED HOLE

TO .001 OF AN INCH

P

1.

4 'd. Accuracy required

COMMUNICATIONS

Reading blueprints. to determine:

4 a. Size and characteristics of part

4 b. Size and depth of hole
* c. Nunber of parts to be reamed

1.

MEASUREMENT

Meésuring inéide'diameter of'hblewiﬁhzlﬁ'

. * a, Inside micrometer

. ¢ b. Plug gauge

c. Telescope gaugé;‘

MATHEMATICS

. e-1.

- SCIENCE
¢ 1.

‘of‘variousjmetalsq S

¢ 2.

Determinihg decimal*and fractional equivalents from charts.

Computing'decimal_equivalentsvof fractions.

 ¢ompgtiﬁ§ fractiona1 equivalents of decimals.
'-Apﬁlying'know1édgé of fraéﬁional parts of an inch:

a. Multiplying fractions to determine exact dimensions

b. Adding fractions to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions
b. -Subtracting decimals to determine exact dimensions
C. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

i

1

Explaining the ph&siéa; prdpertie§{9fLﬁqe_machinability
i [ ; gleds o e
ﬁf?*’?ﬁ;gfiféi*~hﬁ*”7ﬂﬂ~¢j;'
Explaining pulley:driﬁéffqéiqé;i}”yfff”\ e

P .
e P
: e it
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SKILLS
| ',?1‘,Mounting reamer in spindle of drill press:

- % a, Straight
~ b. Taper shank

QfZ,EAdjusting controls to obtain proper’spindle speed for
. ““ reaming. '

;'_é-j. Cleaning machine w1th cloth and brush to obtain accurate

9 4. Adjusting depth stop for specific hole depth.

- 3. Operating drill press to produce finished hole to .001
of an inch.

9 6. Applying cutting fluids to lubricate cutting action and
I reduce cutting temperature.

‘A‘7. RemQV1ng work from'holding dev1ces.
8. Removing burrs from ‘1nished work'w1th°

| . * a, 014 drill o
. . . A b, Abrasive cloth

‘INFORMATION
* 1. Selecting proper reamer according to specifications.

‘:¢‘? "Selecting (from charts) proper speeds for various mater-
I “iﬂs. - ‘ |

3 Practicing proper safety precautions when operating a
- drill press: ‘

- * a_ Wearing goggles or face shield
i .. * b, Wearing appropriate apparel -
. ¢ a. Removing all tools before. starting machine
'¢ d. Making adjustments after machine has stopped
e. Using only cutting tools which have been adequately
AN - -gharpened - :
ﬂ”ﬁ f Maintaining all safety guards in place
¢ 4. Removing and disposing of chips to deep work area clear
R ~, ~and free from.danger., | | | i
: 'i'mg,“ - | : :
. NN ¢ 5 Selecting proper cutting fluids for various metals.<

6 Selecting abrasive cloth for removing hurrs.

e o B
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TASK 163 SPOT FACING A HOLE ON DRILL PRESS TO«PRODUCE A FINISHED
| SUREACE TO .005 OF AN INCH

“..—N
fary

COMMUNICATIONS
1. Reading blueprints to determine:
A a. Size and characteristics of part

~ b. Size and depth
o c. Number of parts to be spot faced

MEASUREMENT

~-

- * 1. Measuring stock with a‘micrometer to determine size.

MATHEMATICS
¢ 1. Determining decimal and fractional eqnivalents from charts.
' ¢ 2. Computing decimal equivalents of'fractions.

A 3. Applying knowledge of fractional parts of an inch:
a. MUltlplYlng fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions
‘¢, Subtracting fractions to determine exact dimensions
d. D1v1d1ng fractions to determine exatt dimensions

*.4,.Apply1ng knowledge of decimals.
- Adding decimals to determine exact dimensions
'b. Subtracting decimals to determine exact dimensions

~c. Multiplying decimals to determine exact dimensions
d Dividing decimals to determine exact dimensions

SCIENCE
¢ 1. Explaining the physical properties of the machinability
; . -of various metals. i
¢ 2; Explaining pulley drive ratios.-

¢ 3. Explaining'heat transfer'as it relates to coolants.

¥ it e

iil. Mounting spotfacing tool in spindle of drill presso

‘

‘nm:‘__m_mm_-l_[_-m___‘l—-—mm__ |

P 'S
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AdJustlng_concrols -to obtaln propergspindlepspeed for .
spot fac1ng. L : '
¢ 3. Cl:anlng machine with cloth and brush to obtain aocurate
- set up.
¢ 4, AdJusting depﬁh stop for specific spot face dlmenslon.
$ 5. Centering work w1th respect to the splndle. h
6. Operatlng dr111 press to produce a finished surface to
.005 of an inch. : | - .
¢ 7. Applylng cutting flulds to lubrlcate cuttlng action and
reduce cuttlng temperature.'giﬁ
s 8, Remov1ng work from holding dev1ces.
9, Remov1ng burrs from flnished ﬁork with:
% a.old ariil N
A b. Abrasive cloth
A c. File
INFORMATION
| l; Selectlng proper spot fac1ng tool.
.9 2. Selectlng (from dharts) proper speeds for various mater-
77 ials.,
ﬂB;KPractlclng proper safety precautions when operatlng a
drill press:
% a] Wearing goggles or face shield
" * b, Wearing appropriate apparel ==
¢ ¢. Removing all tools before starting machine
@ d. Making adjustments after machine has stopped
* e. Using only cuttlng tools whlch have been adequately
: ,.sharpened
| ¢ f£. Malntalnlng a11 safety guards in place
@ﬁéfﬁRemov1ng and d1spos1ng of chlps to keep work ‘area clear
‘ and free from danger.: o | .
¢ 5. Selectlng proper cuttlng flulds for varlous metals.
A 6.dSe1ecting abrasive cloﬁh for remov1ng‘burrs.
A 7.'Se1e't1ng f11e for remoV1ng burrs.fd,ﬁff
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TASK 17

COUNTERSINKING ON DRILL PRESS TO PRODUCE A EASTENER
RECEIVER HDLE |

CQMMUNICATIONS

Reading blueprints to determine* |

Size and characteristics of part

,,;A ;: Size and depth .
' * ¢, Number of parts to be countersunk
~_A‘d Accuracy required o
SCIENCE
' :¢ l. Explaining the phy31cal properties of the machinability
| of various metals.
j¢ 2. Explaining pulley drive ratios.
7¢’3..Explainingxheat transfer aspit relates to coolants.
SKILLS
"1;'Mounting countersinking tool in spindle of drill press.
QHZ,,AdJusting controls to obtain proper spindle speed for
‘”»r‘machining., B ‘ , o
 ¢ 3.'Cleaning machine with cloth and brush to obtain accurate
’{¢f4. gg}u:iing depth stop for specific hoie depth
‘iTS:JOperating drill press to produce a fastener receiverihole.
._-6.;Checking depth of countersink with fastener.ff
2

ERﬂZ
Kk | f 3

,Applying cutting flulds to lubricate cutting action and

reduce cutting temperatare.r_'f},

’,Removing work from'holding dev1ces.ﬁ

:Removing burrs from finished work'with: vlef;;%
* a_ 014 darill wﬁ";f,ﬁ, i/:n“}g;ﬁ:
:A b. Abrasive cloth 7fk'd“ﬁf‘.‘f“f‘v-

; :"‘

S

. . . I : ' t - . . .
Ll L n b ewwll el T r HC T —



711 : :; "‘; y } i

eg

¢ 2 Selecting (frcm charts) proper speeds for various mater-v-
' ials.)f.* . o e . -
,g‘x.‘ 3 Practicing proper safety precauticns when operating a:

Ce e drill press~ R o e

;a. Wearing goggles or face Shield S
‘b, Wearing appropriate apparel o
'¢. Removing all tools before starting machine
d. Making adjustments after machine has stopped
L e, Using only cutting tocls which have been adeouately
oyt L, sharpened - e -

e e E. Maintaining all safety guards 1n pJace -

*9 9% *

9 4. Remov1ng and dispos1no of chips to keep wcrk area clear
- and free from danger.p‘ |

. "¢55f Selecting proper cutting fluids for various metals.

| 7~sA'6. Selecting abra51ve clcthvfor*remcving,burrs.n"

" TASK 18: COUNTERBORING A HOLE ON DRILL PRESS TO' PRODUCE AN ENLARGED -
~ HOLE TO .005 OF AN INCH

COMMUNICAmxons |
1 Reading blueprints to determine.
A a, Size ‘and. characteristics cf part
b. Size and depth of hole - . |
* ¢. Number of parts to: be counternored
4 4. Accuracy required

RS
.:&‘,-\ ,'.', filee e
i

r;fMEASUREMENT
| * 1 Measuring stcck with vernier caliper to determine size.

W
wo b

MAIHEMATICS

¢ l.»Detenmining decimal and fractional equivalents from charts. '

¢ 2 Computing decimal equivalents of fractions.

A 3 Applying knowledge of fractional parts of an inch. ‘;: o

S . T
- A *
) . . . . we - .
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«ﬁa. Mulrlplylng fraotioxs to determlne exact ‘dimensions
- . be Adding fractions-to determine exact dimensions -
~ ~ c& Subtracting fractions to determine’ exact: dimensi ons
| d; DiV1d1ng fractions ‘to determlne exact dlmen51ons

“1'* 4 Applylng knowledge of decimals."

*%v;%fﬁa. Addlng decimals to determlne exact dlmen31ons .

© . b. Subtracting decimals tn- determine’ exact dimensions o

© . c. Multiplying decimals to determine exact dimensions -
m.;,d.ﬂDlVidlng45601malS to determine exact dimensions o

SVIENCE

¢ 1 vExplaJnlng the phy51ﬂal propertles of the machlnablllty
N :of varlous metals,.a;jnr

‘;'elpﬁzg Explaxnlng pulJey drlve ratlos.‘

.............

¢33;ﬁExpla;n1ng heat transfer as 1t relates to coolants.'

: AJ%_ _flrpMountlng counterboring tool in splndle of dr111 press.

ij¢?§:fAdJust1ng controls to obtaln proper splndle speed for | o
© machining. S -

«ﬁp'¢.3;'01ean1ng machlne with clotn -and brushes to obtain accurate | -
~ o - set . up. ‘ ‘
- 94, AdJustlng depth stop for speciflc hole depth

5}~Operatino drill press to produce an enlarged -hole to 005 1
~of ‘an 1nch SR | ¢ :

‘13p1¢;6}.App1y1ng cuttlng flulds to lubrlcate cutting action and o
., reduce cuttlng temperature. ‘ '

'*>§“74.Remov1ng work from'holdlng dPV1ces¢ f
- 8. Remov1ng burrs from finiShed work'w1th.

.o *a,0ld: drill
S A'b Abrasive cloth

Bt

INFORMATION p.**"

b 1 Selectlng prOper counterborlng tool for the task

¢ 2. Selecting.(from charts)"proper speeds for varlous mater-‘h




'f‘, 3 Practicing proPer safety'precautions when operating a .
e drill press.

a. Wearing goggles or face Shield

b. Wearing appropriate apparel | '

c. Removing all tools before starting machine

d. Making adJustments after machine has stopped::

e. Using only cutting tools Which have been adequately.
.+ ....sharpened ,

¢ £. Maintaining all safety guards in pIace

+G S * ¥

¢ 4. Removing and dispos1ng of dhips to keep work area clear
. and free from danger.-

i¢ 5 Selectlng proPer cutting fluids for various metals.

‘iA 6. Selecting abrasive cloth for remOV1ng burrs.f

TAs;c 19: GRI&DING STOCK ON BENCH GRINDER TO REMOVE EXCESS METAL

'COMMUNICATIONS ‘ |
1. Reading blueprints to . determine.rﬁa SUAR
‘a. Surfaces to be ground |
- A b, Dimensions =
4 .c, Type finish requlred
‘MEASUREMENT

=% 1. Measuring stock wuth vernier calipers to determine 31ze.'

.* 2-'Measuring stock'W1th outside ca11pers to determine

size.
"*’3:'Measﬁrin§fstbckswifnnoutSide micrometer to determine size.

- SCIENCE | NI |

| ¢'1-‘Exp1aining the physical properties of the machinability -
_;of various metalsaki 2 . ,
1. Operating:a grinder to femove excess metal,:

- . . ! . ' 7 . o AN ® T
‘ ’ A > . X R L Y 1 P F ]
S R B ¥ U L TS F-U A .tf’:_‘_,r‘;vg‘- N A RS




A 2 RemQVing burrs. from finiShed work with‘ o

a,., File .
b Abrasive cloth SR

L

INFORMATION »7';\, - Ef’;"f .

¢ 1 Selecting proper grinding Wheel appropriate for finish
called for from working drawing. :

E A,z;'Selecfing abrasive cloth for removing burrs.
3. Practicing PpPr Oper safety precautions when operating shaper:

a, Wearing goggles or face shield :

“b. Wearing appropriate apparel .

@, Removing all tools before starting machine

d. Making adjustments after machine has stopped
-€..Using only cut+ing tools whick have been adequately
. sharpened ' |
£, Maintaining ali safety guards in place

#eis;*'*'

o

| 2.
-3

'PTASK~20=*GRINDING TOOLssON~sENcH'GRINoERfTo'sHABPEN"

'COMMUNICATIOVS

l. Reading werking drawing, blueprint, or text to determine
angles tools are to be Sharpened to.- . .

1 Checking drill angles with a drill gauge. o

2 Checking angle of center punch with center gauge.’

B ST RS s : ~

o =

MATHEMATIC

9 l Applying knowledge of angles..-

. oo
*;\. , . 5

.

SKILLS o
| -l. Grinding scribernto‘correct point :

2, Mounting drill in drill bit attachment B | o
.l3;*Grinding drill bits to specified angles andiclearances.'




e '

c MATHEMATICS

j4.'Gr1nding lathe tools on grinder to correct anqles and
~ clearances. . - .

1';}5, Grinding various shaped- chisels on a grinder to correct

angles.
o : 6.,Gr1nding center punch to correct angle.. *1&ﬁ

% A

1, Applying knowledge of cutting angles for specific mater-
ials. . | '

[

© -TASK 21: GKINDING STOCK.ON SURFACE GRINDER. TO PRODUCE A FLAT SURFACE G

‘comumcmxons

1. Reading blueprint to determine.

-a, Size and characteristics oF the workpiece
Jb. Type of opzration , :
~c., Pinish and ‘accuracy required

d. Number of parts o

e. Kind of material .

> *:{b»p'

- MEASUPEMENT .

Qﬂl..Reeding“gradgation[qn”vertigaléadjustmentghand wheel.

. . * 1 Applying knowledge of decimals._g'

-a. Adding decimais to determine .exact dimenSLOns

~ b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exaot dimen81ons
- SCIENCE"

9 1. Explaining the pnysical properties of the machinabiiity
of. various metals.a :

@ 2 Explaining heat transfer as it relates to coolants.-



'f¢t1; Testing soundness of wheel by striming & light blow with

a 'hammer.

| 9 2, Mounting grinding wheel on spindle of surface grinderg

? 3. Truing and dressing a grinding wheel with a truing fix—
- ture. .

4. " Mounting work on surfaco grinder with.

A a, Vise
- A b. Clamps .
% c. Magnetic. surface

o ¢ 5. Mf_mnting stock wlthg
| a. Parallels -

"b. Angle plate .
c. Vee block o

 d. shims ‘
| ,~e. Step block o ) o
S 9 6. Aligning grindzng wheel with work to be ground
| "'9)'7'. Setting depth of cut for roughing cut.
R | 8. -Operating surface_grinder to produce a flat surface.

¢ 9. Adjusting .power croSs feed for 'automatic operation; |

r .
; ‘ . $-10. Applyifg- cut+ing ‘fluid to 1ubricate grinding action
{ S 'and reduce cutting temperature.

%11, Setting depth of cut for finishing cut.
A:12'. Removing.work from mounting device.

. A13: ‘Removing burrs from finished work with:

- A a, File 5 e -3vniif*’3v.;‘ SRR
L b Abrasive el@th R |

" INFORMATION
33 Oy Se’-l‘e"cti'n’g 'a grirnding %eei app_ropriate; for ‘task.
2. Selecting method of holdfng work to be machined:
A a. Vise | | |

- & b, Clamps -
) c. Magnetic surface




¢ 3 Selecting appr0pr1ate cutting fluids for grinding.s

¢ 4 Selecting proper long1tudina1 and cross feeds for grlnder.

5 Practicing proper safety precautions when operating a
. ,,surface grinder: R , .

. | o C
* a. Wearing goggles or face shleld

* b. Wearing appropriate apparel

¢ c. Removing all tools before starting machine

¢ d. Making. adjustments after machine has s stopped

* e. Using only grinding wheels which have been trued
: - and dressed R

| ¢-f 'Maintaining all safety guards in place
A 6. Selecting prOper type of flle.h |

TASK 22: GRINDING STOCK ON SUREACE GRINDER TO PRODUCE TWO PARALLEL
. SURFACES TO .001 OF AN INCH -

COMMUNICATIONS

l,fReading blueprint}to:determines ]‘ T

. A a, Size and characteristics of the workpiece
A Db, Type of operation L

A c. Finish and accuracy required
. * d. Number of parts . .

A e.“Kind of material

MEAS.UREMENT | | |
.9 1. Reading graduations on vert1ca1 adJustment hand wheel

%2, Measuring stock'with a micrometer to determine size

MAﬁEMATICS | |
Co* ], Applying knowiedge of decimals- ;
a. Adding decimals to determine exact dimensions
- b. Subtracting decimals to determine exact dimensions

-.Ce Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions




§CI ENCE -

¢ l. Explaining the physical propvrties of the machinability

L - of various metals.”

0 2. .Explaining heat transfer as it relates to coolants.

SKILLS |
A"l. Mounting work on surface grinder'w1th.
.. & a. Vise ) |
4 b, Clamps
| ¢.c. Magnetic surface
"¢.2.fMounting stock with.
B a. Parallels
. b. Angle plate
'~ €. Vee block -
d. Shims
e. Step block | | |
@ 3,VA11gn1ng grinding wheel with work to be qround
? 4. Setting depth of cut for roughing cut

5. Operating surface grinder to produce two parallel surfaces
' to..001 of -an 1nch | ‘ \ ”

9 6. Adjusting power cross feed: for automatic operation.

@ 7. Applying cutting fluid to lubricate~gr1nd1ng action and
reduce cutting temperature. - S |

¢i8. Setting depth of cut for finishing cut,
) 4‘9.'Remov1ng work from.mounting dev1ce. |
410. Removing burrs from finiéhed work'w1th. i -

a, File | -
b Abrasive cloth -

| Inromémon \

1 Practicing proper safety precautions when operating a
Lo surface grinder. EA ,

'f * a, Wéaring goggles or face shield
* b. Wearing appropriate apparel ~
¢ c. Removing all tools before starting machine




¢ d. Making adjustments after machine has stopped

* e, Using only grinding wheels which have been trued
- and dressed.

¢ f. Maintaining all safety guards in place
a2, Selectingdpreper;type of file

s

SK 23 GRINDING STOCK ON SURFACE GRINDER TO PRODUCE TWO PERPEN-
DICULAR SURFACES TO ,001 OF AN INCH . :

COMMUNICATIONS

l..Reading blueprint to determine.
Aa, Size and characteristics of the workpiece
A‘b;-Type of operation .. - . :
A ¢, Finish and accuracy lequired |

* d. Number of parts
A e, Kind of material

.}MEASUREMENT

. ¢ s Reading graduationSuon vertical adjustment hand wheel.

».:? 2.-Measuring~stock with a micrometer to determine,size.‘

'.MATHEMATICS

* 1. Applying knowledge of decimals.

a. Adding decimals to determine exact dimensions

- b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine,exact dimensions

"SCIENCE

¢ l Explaining the physical properties of the madhinability
| of various metals.

¢ 2 Explaining heat transfer as it relates to coolants._

SKILLS

¢ l Testing soundness qf wheel by striking a light blOW'w1th
| a hammer.» R

RN




- @ 2.TMounting grinding Wheel on spindle of surface grinder.,

"¢‘3.'Truing and dress1ng a grinding wheel with a truing fix-
ture. s

4, Mounting work’on surface grinder with:
A-a. Vise |
A b. Clamps '
¢ C. Magnetic surrace
@ 5.'Mount1ng stock With°
| | a. Parallels :
- b. Angle plate
. C. Vee block
" d, Shims
€. Step blcck | B o o
~n¢-6. Aligning grinding Wheel With.work to be ground
_ @ 7.’Setting depth of cut for roughing cut, '
8. Operating surface grinder to produce a flat surface.
L S8 Q.(Adjusting power cross feed for automatic operation.f

| ¢ 10. Applying cutting fluid tc 1ubricate grinding action
. ~and reduce cutting temperature.

‘l~¢ ll. Setting depth of cut for finishing cut
a12, RemoVing work from mounting deVice.
A‘lBi Remov1ng burrs from finiShed work With.
a.File o ’
b Abrasive cloth
iﬁFORMATIoN | |
| ¢ l. Selecting a grinding wheel appropriate for task
| 2. Selecting method of holding work to be machined-'
A a, Vise . - R
4 b. Clamps :
:_¢ c. Magnetic surface .
o 3 Selecting apprcpriate cutting fluids for grinding.u

‘¢ 4. Selecting prcper longitudinal and cross. feeds for grinder.
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5 Practicing proper: safety precautions when Operating a
surface grinder.

a. Wearing goggles or face shield
‘b. Wearing appropriate apparel ,
c. Removing all tools before starting machine
d. Making adjustments after machine has stopped
e, Using only grinding wheels Which have been trued
'~ and dressed
¢-f. Maintaining all safety guards in place |

" *ewa}&'&~

A6, Selecting proper type of file.

TASK 24: GRINDING STOCK ON SURFACE GRINDER TO PRODUCE AN ANGULAR
| SURFACE

coMnUN1CATIOst

l. Reading'blueprint to determine: |

i'fd-a Size and characteristics: of the workpiece

- 8 b. Type of operation ,
& ¢, . Finish and accuracy required
* d. Number of parts - |
A e. Kind of material ,

, 'MEASUREMENT:’
¢ l Reading graduationS'on vertical adJustment ‘hand wheel.

¢ 2. Measuring angular surfaces with a sine bar to determine
| angle. '

:MATHEMATICS

* 1. Applying knowledge of decimals.

. a. Adding decimals to determine exact dimensions

“b. Subtracting. decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

¢ 2 Applying a knowledge of’ angles.

bff,f ﬁCIENCE - .’

¢ l Explaining the physical properties of the madhinability o
e of various metals. : | o

")




wew

¢ 2.

SKILLS
¢ 1.

® 2.

¢ 3.

¢ 6.
¢ 7.
8.

¢ 9.
4 19.

¢ 11.

. 2

Explaining heat transfer as it relates to coolants. )

Testing soundness of Wheel by striking a light ‘blow with'
a hammer.

Mounting grinding wheel on spindle of surface grinder.

Truing and dressing a grinding wheel with a truing fix-
ture.

Mounting work on surface grinder with:

A a, Vise
A b. Clamps |
7 ¢. Magnetic surface

., Mounting stock with:

a., Parallels

b. Angle plate
. €. Vee blcck
~d. Shims '

e. Step block

Aligning grinding wheel with work to be'ground;

Setting depth of cut for roughing cut.

Operating surface grinder to produce a flat surface."“'iz S
Adjusting pomer cross feed for automatic operation.’

Applying cutting fluid to 1ubricate grinding action and
reduce cutting temperature.

Setting depth of cut for finishing cut.

4 12. Removing work from mounting device.
A 13, Removing burrs from finished work'with-
K-= File e 5 fi‘ &*““i
" b. Abrasive cloth S )
INFORMATION |
¢ 1. Selecting a grinding wheel appropriate for task
Selecting method of holding work to he madhined- coee
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A a, Vise
A b, Clamps |
® c. Magnetic surface

® 3. Selecting appropriate cutting fltiids for grinding.
® 4. Selecting proper '1ongitudina1 and cross feeds for g'rinder.,

5. Practicing proper safety precautions when operating a sur-
face grinder:

a, Wearing goggles or face shield

b. Wearing appropriate apparel

c. Removing all tools before starting machine

d. Making adjustments after machine has stopped

e. Using only grinding Wheels which have been trued and
dressed

¢ £f. Maintaining all safety guards in place

6.6 % *

& 6. Selecting proper type of file.

TASK 25: MACHINING S'I‘OCK ON A HORIZONTAL MILLING MACHINE TO
PRODUCE A FLAT SURFACE o

. COMMUNICATIONS

1. Reading blueprint to determine:

4 a. Size and characteristics of the workpiece
4Db, Type of operation | -
A ¢, Finish and accuracy: required

- *d, Number of parts

A e. Kind of material

MEASUREMEN”

A 1\ Measuring stock with a rule or scale to determine length.
A 1. Applyingﬂ knoWledge OE fractional" parts of an 'innh:

¢ 2 Computing spindle speed and feed according to type of
R material being machined R L ! .

- 1’




SCIENCE

9 1.

Explaining the physical properties of the machinability
of various metals.,

Explaining gear drive ratios.

Explainingtheat transfer as it relates to coolants.

Laying out stock with a rule and scriber.

Cutting stock to lengﬁhiwith:

a. Hand saw
b. Power hack saw
c. Power band saw

Mounting holding devices on milling machine:

Aa. Vises
A b. Clamps
¢ c. Jigs and fixtures

Cleaning machine With rag and'brush to obtain accurate

‘set up.

Mounting stock with:

a. Parallels -
‘b. Angle plate =
¢. Shims - ,

d. Step block

Mounting cutters, spacing‘and bearing collars on milling
machine spindle.

'Adjusting controls to obtain proper speeds for various

cutters and metals to be machined

Adjusting controls to obtain prcper feeds for various
. cutters and. materials..r :

Aligning cutter with stock to be machined

fOperating a horizontal milling machine to produce a flat

A 12.
A 13

surface.

Appiying cutting fluids to lubricate cutting—action and
reduce cutting temperature.' | |

Removing ‘stock from nolding devices.

Removing burrs from finiShed work'with.

" a. File

b, A‘brasive cloth o




INFORMATION

4 1.

* 2.

3.

Selecting appropriate layout tools for the task.

Selecting appropriate hacksaw blades for the task.

Selecting proper method for holding stock to be machined:

¢ a. Jigs and fixtures
A b, Vise

¢ c. Angle plates

A 4. Clamps

$

Selecting proper cutter for specific operation:
a. Slab
b. Helical tooth

c. Form relieved
d. Inserted tooth, Stagger tooth, side

Selecting (from charts) proper speeds and feeds for
various cutters and materials.

Selecting proper feeds for various cutters and materials.

Selecting'direction of cut.

Removing and disposing of chips to keep work area clear

-‘and free from danger.

@ 10.
a4 1l,
A 12.

Practicing proper safety precautions when operating a
horizontal milling machine:

* a, Wearing goggles or face shield
* b. Wearing appropriate apparel
Removing all tocls before starting machine

‘¢,c.
‘ 2 d. Making- adjustments after machine has stopped
- * e,

Using only cutting tools which have been adequately-
o £, Sgintagﬁgng all safety guards jn place
Selecting proper cutting fluids for varioﬁs metals.
Selecting proper type of file.

Selecting abrasive cloth for removing burre._-

IASK 26z MACHINING STOCK ON'A.HORIZONTAL'MILLING MACHINE TO PRODUCE

EARALLEL SUREACE° TO 005 OF AN INCH




- COMMUNICATIONS
1. Reading blueprint to determine: . B g -
~ 8'a, Size and characteristics of the workpiece
& b. Type of Operation
v - BA-e, Finish and accuracy required - - 1
. * 4. Number of parts - e |
-~ & e, Kind of material
MEASUREMENT
&1, Measuring stock with a rule or scale to determine length.
* 2. Measuring stock with a micrometer to determine size.

* 3. Measuring stock with a vernier caliper to determine size.

¢ 4. Reading graduations on vertical feed.

MATHEMATICS
A 1. Applying knowledge of fractional parts of an 1nch.

a. MMltiplying fractions to determine exact dimens1ons

b, Adding fractions to determine exact dimensions .
c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

*;2; Applying knowledge of decimals:

| a.‘Adding decimals to determine exact dimensions

. b, Subtracting decimals to determine exact dimensions
~ c. Multiplying: decimals tc determine exact dimensions
'gd. Dividin decimals to determine exact dimensions

¢ 3, Coqputing spindle speed and feed according to type of
| material being machined

@ 4.~Oetermining fractional ‘and decimal equivalents from charts.
.,Oomputing fractional equivalents of decimals“ o

5
L 9 6.‘Computing decimal eqnivalents of fractiona.zyﬁ;

| s_gzm CE

=y 1. Explaining the physical properties of the machinability
| of various metals*“ -

o . R s o o e N v -

P .

Aruiren providod b st
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4 2. Explaining gear drive ratios.
h 3. Explaininglhéat'tranSfer as it relates to coolants.
| 1. Laying out stock with a:
4 a. Square
4 b. Rule or scale
* ¢, Surface gauge and plate
A d. Dividers
& e. Scriber |
. % £. Vernier height gauge
4 2, Cleaning machine with rag and brush to obtain accurate
set up.
s 3, Mounting sthck withé”
a., Parallels
b. Angle plate
¢c. Vee block
d. Shims
e. Step block
% 4, Aligning cutter with stock to be madhined.
5. Operating horizontal milling machine to produce parallel
| ‘surfaces to .005 of an inch.
4 6. Applying cutting fluids to lubricate cutting action and
- reduce cutting temperature. |
4 7. Removing stock from holding devices.
'a 8. Removing burrs £rom finiahad work with:
" a, Pile o I
b Abrasiva cloth
A|1 Salecting appropriate 1ayout tools for the task.
¢ i. Removing and disposing of dhips to keep work area c¢lear

and free from danger.

3 Practicing proper safety precautions whan operating a f
. horizontal milling maohina: - .

o ygoggglas ok, ‘f‘j"?‘ff apiﬁid

A RN ;«' }"’ ‘\ il ,'3_ & \,j' 1_ ,“.,4 .

<
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b. Wearing appropriate apparel '
c. Removing all tools before starting machine
d. Making adjustments after machine has stopped )

e. Using only cutting tools which.have been adequately
sharpened

¢ f. Maintaining all safety guards in place Y

- %66 *

4 4. Selecting'proper type of file,

A S. Selecting abrasive cloth for removing burrs.

'TASK 27: MACHINING STOCK ON A HORIZONTAL MILLING MACHINE TO PRODUCE
TWO PERPENDICULAR SURFACES TC .001 OF AN INCH

COMMUNICATIONS
1. Reading blueprint to determine:

& a. Size and characteristics of the uorkpiece
| A b. Type of operation

! o A ¢. Finish and accuracy required

| -~ . * d. Number of part

A e. Kind of material

. MEASUREMENT
o ',-A 1., Measuring stock'with'a'rule or scale to determine length,
- * 2.'Measuring stock with a micrometer to determine size.

* 3. Measuring stock with a vernier caliper to determine 31ze.

¢ 4. Readinq graduations on vertical feed to determine size.

MATHEMATIC
”A.l,»Applying knowledge of fractional parts of an inch:

| a. Multiplying fractions to determine exact dimensions
b, Adding fractions to determine exact dimensions
C. Subtracting fractions tec determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2..App1ying knowledge of decimsia.o

: a.a..hdding decimals to determine exact dimensions -
- b, Subtracting decimals to determine exact dimensions = -
¢, Multiplying decimals to determine exact dimensions |
- 4. Dividinq decimals to determine exact dimensions




¢ 3.

¢ 4.
¢ s.
EX

SCILENCE
¢ 1.

9 2.
¢ 3.

3‘*@
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Computing spindle speed and feed according to type of
material being machined. .
Determining fractional and decimal equivalents from charts.
Computing fractional equivalents of decimals.
Computing decimal eqnivalents of fractions.

Explaining the physical prcperties of the machinability
of various metals,

Explaining gear drive ratios. |
Explaining heat transfer as it relates to coolants.

Laying out stock with a:

4 a. Square

'8 b, Rule or scale

* ¢. Surface gauge and plate
‘4 d. Dividers , ,
& e. Scriber

9 fl‘Vernier height gauge o
.Cutting stock to length with.

a. Hand saw :
-~ b. Power hack saw
¢. Power band saw

‘Mbﬁnting.holding devices on milling machine:

>A a. Vises .
¢ c. Jigs and fixtures :

Cleaning machina with' rag and‘brudh to dbtain accurate

set up.

RJ-¢‘5;

Mounting stock withs:

.‘;;a.,Parallels ﬁ

., Angle plate’

73fc. Vee block
d. Shims

'mt;LQ‘TStgqulcckgwmﬁﬁ




b

® 7.
¢ 8.

¢ 9.
0.

¢ 11.

4 12,
A 13.

INFORMATION

a 1.
* 2,
3.

| machine spindle.

¢ a, Jigs and fixtures

HSelecting-proper cutter for specific operation:

‘Selecting (from charts) proper speeds and feeds for

»'Selecting direction of cut.

H_and free from danger.

Mounting cutters, spacing and bearing collars on milling
Adjusting controls to obtain proper speeds for various
cutters and metals to be machined

Adjusting controls to obtain proper feeds for various
cutters and materials. |

Aligning cutter with stock to be machined.

Operating horizontal milling machine to produce two per-
pendicular surfaces to .005 of an inch.

Applying cutting fluids to lubricate cutting action and
reduce cutting temperature.

Removing stock from holding devices.
Removing burrs from £inished work- with:

a. File
b. Abrasive cloth

Selecting appropriate layout tools for the task
Selecting appropriate hacksaw blades for the task |
Selecting proper method for holding stock to be machined:
& b, Vise

¢ c. Angle plates
& 4. Clamps

a, Slab
b. Helical tooth
., Form relieved
~ d. Inserted tooth, stagger tooth, side

various cutters and materials.

oelecting proper feeds for various;cutters and naterials.

Removing and disposing of chips to.keep'work area clear S .
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9. Practicing proper safety precautions when 0perating a
"horizontal milling machine:

* a.‘Wearing goggles or face Shield
: b. Wearing appropriate apparel .
.c. Removing all tools before starting machine
d. Making adjustments after machine has stopped -
e. Using only cutting tools which have been adequately
sharpened
@ f.‘Maintaining all safety guards in place

*9 S *

¢ 10. Selecting proper cutting fluids for various metals.
8 11. Selecting proper type of file.

A 12.'Se1ectihg abrasive cloth for removing burrs.

TASK 28: MACHINING STOCK ON A.HORIZONTAL MILLING MACHINE TO PRODUCE
A SHOULDER TO .COl OF AN INCH
COMMUNICATIONS
1. Reading blueprint to determine: |
& a. Size and characteristics of the workpiece
- 4 b. Type of operation @ .
4 c¢. Finigh and accuracy required
* d. Number of parts
.4 e. Kind of material
MEASUREMENT
A1, Measuring stock with a rule or scale to determine length.
* 2. Measuring stock with a micrometer to determine size.

* 3. Measuring stock with a vernier caliper to determine size.

¢ 4. Reading graduations on-vérticalvfeéc.'

-.-MA "TICS

A 1. Applying knowledge of fractional parts of an inch:

' ' '.w.a. Multiplying fractions to determine exact dimensions
‘b. Adding fractions to determine exact dimensions

T e. Subtracting fractions to determine exact dimensions
d. Dividing fracticns to determine exact dimensions_ :




S -

: I
A Y
. o 4.

"¢”3.

¢ 4.
® 5.
¢ 6.

SCIENCE

@ 1.

¢ 2.

¢ 3.

KILL

.'1.

:‘Applying knowiedge of decimals.

a. Adding decimals to determine exact dimensions

b, Subtracting decimals to determine exact dimensions
" C. Multiplying decimals to determine evact dimensions
d. Dividing decimals to detemine exact dimensions

Computing spindle speed and feed according to type of
material being machined

Determining fractional and decimal equivalents from charts.
Computing fractional equivalents oi- decimals.

Computing' decimal equivalents of fractions.

x

Explaining the physical properties of the machinability
of various metals. |

Explaining gear drive ratios.

Explaining vheat transfer as it relates to coolants.

Laying out stock with a:

A a. Square
A b. Rule or scale .
* c. Surface gauge and plate
4 d. Dividers

.- A e, Scriber

.. ¢ £. Vernier height gauge

gt

_ Cutting stock to length with:

. a. Hand saw
b. Power hack saw
¢. Power band saw

Mounting holding devices on milling machine.
A a, Vises

A Db, Clamps
¢ c. Jigs and fixtures

CIeaning machine with rag and *brush to obtain accurate
i‘. '.J; set up g ] - ‘

m“v' o e ‘ . 1 et Y . . . -y R
. L . . - ; BRI L
"‘?7 L R oo R T
8 - o ~ o e .

: P o :
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¢ 5. Mounting stock with: ~ -

... —-a, Parallels
" 'b. Angle plate.
. c. Vee block
- d. Shims -
e, Step block

? 6.,Mount1ng cutters, spacing and bcaring collars’ on milling
~<;_mach1ne spindle

/,

f¢*7,~Ad1usting controls to obtain proper speeds for various
. cutters and metals to be machined |

% 8. Adgusting controls to obtain proper feeds for various
~ Gutters and materials. | |

,"”j3“g"A11gnlng cutter with stock to be machined

10; Operating horizontal milling machine to produce a shouider
to 005 of an inch.

. 911, Applying cutting fluids to lUbricate cutting action and
, reduce cutting temperature.'.

A 12, Removing~stock from'holding devices.’

- 413, Removing burrs from finished work with:
o Lag File .
. P -3 Abrasive cloth
| :
“ INFORMATION |

- A1, Selecting appropriate layout tools for the task
* 2 Selecting appropriate hacksaw blades for the task

'"34 Selecting proper method for holding stock to be machined.

pa. J'J.gs and fixtures o -s
_Al> Vise = R
¢ c¢. Angle plates

A d Clamps S

p, Selecting proper cutter for'specific operation:

e ’J.;"f\f,b Hebical tooth |
.. . c. Form relieved @
R . I Inserted tooth stagger tooth side'

LI R

P v
: v‘p : S

.

"

ERﬂ]

. - . . VoL . - A
Aruitoxt provided by Eic: . \ . v .




b

Selecting (from charts) proper speeds and feeds for
various cutters and materials.

¢ 6. Selecting proper feeds for varioﬁs'outters and materials.
¢.7,‘Selecting direction of cut.

¢ 8, Removing and disposing of chips to keep work area clear
: . and free from danger.

9.1Pract1c1ng proper safety precautions when operating a
... ., horizontal milling machine._“ , ‘

* a, Wearing goggles or face Shield

* b. Wearing appropriate apparel

® ¢.. Removing all tools before starting ‘machine

¢ d. Making adjustments after machine has stopped

% e, Using only cutting tools which have been adequately
. sharpened - |

¢ £. Maintaining all safety guards in place

" $ 10. Selecting proper cutting fluidSVfor various metals.
411 Selecting proper type of file. "

| A 12, Selecting abra31ve cloth for remoV1ng burrs.

TASK 29: MACHINING STOCK ON A.HQRIZONTAL MILLING MACHINE TO PRODUCE

AN ANGULAR SURFACE

CQMMUNICATIONS
1. Reading blueprint to determine.j"

m.”A a. Size and characteristics of the workpiece
.. & b..Type of operation .-
" A c. Finish and accuracy required
* d. Number of parts =~ . .
A e. Kind of material =

"A'l,-Meésgrihg*stook’ﬁiéh‘a“rule”orisoeleto determine length.

L¢-2;:Measuring'angular surfaces,witbma_sigefﬁﬁr.f'

i

e
WAL e
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. MATHEMATICS | | | |
Al, ApplYing’knowledge of fractional parts of an inch:

" . a. Multiplying fractions to determine exact dimensions
- ‘b, Adding fractions to determine exact dimensions
¢. Subtracting fractions to determine exact dimensions
d. DiV1d1ng fractions to determine exact dimensions

¢ 2 Computing spindle speed and feed accoring to type of
material being maehlned .

¢ 3. Applying knowledge of. angles.:ﬁ;5;: o

§CIENC |

¢ 1. Explaining tne physical properties of the maehinability
- of various metals. , . .

e 2"Exp1aining gear drive ratios.fgfifﬁ'f

9 3. Explaining heat transfer as it relates to coolants.

SKILLS
. ) 1. Laying out stock with a:
‘a. Square-

b. Rule or scale

c. Combination square
‘4. Surface gauge and plate
e. Scriber

f,:Vernier height gauge

O Dk *> D

ﬂxg*“z.;Cutting stock. to length'with.
o - a, Hand saw
b. Power hack saw
c. Power band saw
- 3. Mounting holding devices on milling madhine;
4 a. Vises L o
A b, Clamps :
9 c. Jigs and fixtures

® 4. Cleaning madhine with rag and bruSh to obtain accurate
set up. . .

¢ 5 Mbunting stock withsffwniffﬁ;
Ll @ Bonauele v S e

Aruitoxt provided by Eic:
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b. Angle plate
C. Vee block
"d., Shims - -
e. Step block

' Mbunting cutters, spacingdandubearing collarsvon milling
' machine spindle. BN | :

Adjusting controls to obtain proper speeds for various
‘-cutters and metals to be machined

"Adjusting controls to obtain proper feeds for various |
cutters and materials.: ‘ . .

. Aligning cutter with stock to be machined

. Operating horizontal milling machine to produce a flat
- ‘surface. . -

Applying cutting fluids to lubricate cutting action and
. reduce cutting temperature. )

. Removing stockjfrom‘ holding dé\ji"cé.s‘f‘ :
. Removing burrs from finished work with:
a. File

- b. Abrasive cloth

INFORMATION | o L L |
4 1. oelecting appropriate layout tools for the task

'?,2 Selecting appropriate hacksaw blades for the task.

3. Selecting proper method for’holding stock to be machined:

o a. Jigs and fixtures
& b, Vise
¢ c. Angle plates
' Selecting proper cutter for specific operation.
a. Slab o
b. Helical tooth
-c., Form relieved
a. Inserted ‘tooth, stagger tooth S1de

¢ 5. Selecting (from charts) proper speeds and feeds for
various cutters and material“”f”"i

-;¢p6; Selecting.proper‘feedswforvvarioﬁéﬁeuftérs“and materials:
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(f ¢j7 Selecting direction of rut.

. 98, Removing and disposing of chips to keep work ‘area clear
7 7 'and free from danger. : :

.‘S.QPracticing proper safety: precautions When.operating a
| horizontal milling machine: .

* a, Wearing .goggles or face shield
. * b, Wearing appropriate apparel
@ @4 Removing :all tools before.starting machine
- ¢-d. Meking adjustments after machine has stopped
"* e, Using only cutting tools which have been adequately
'~ sharpened :
¢ £. Maintaining all safety guards in place

“ ¢1lOQ,Selecting proper cutting fluids for various metals.
A 11, Selecting proper type of file. |

8 12, selecting abrasive cloth for removing.burrs,;

TASK 30' MACHINING STOCK ON A VERTICAL:MILLING MACHINE TO PRODUCE
A FLAT SURFACE |

’VCM CATION
| 1. Reading blueprint to determine.

,a;gSize and characteristics of the workpiece
b. Type of operation L

c. Finish_and accuracy required

- d. Number.of parts .

e. Kind of material --- .

_>'#>4>§»

- MEASUREMENT | |
‘A l;'Measuringsstock with a rule or scale to determine length.

" ‘mmm'r;cg
A 1. Applying knowledge of fractional parts of an inch.

a. Multiplying fractions tc determine exact dimensions

”x*fiwa“ﬂyfb. Adding fractions. to determine exact dimensions
. . e. Subtracting fractions to determine exact. dimensions
d. Dividing fractions to determine exact dimensions
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¢ 2.
¢ 3.
¢ 4.

§QIEN
¢ 1.

o2,
4 3.

SKILLS

A1,

. J ¢‘5.‘

Computing spindle speed and feed according to type of
material being madhined |
Determining fractional ana decimal equivalents from dharts.

COmpucing fractional and decimal eqpivalents.

Explaining -the physical prcperties of the madhinability

'of various metals.

Explaining gear drivevratios.,

Egplaining,heat,transferfas‘it relates:to‘coolants.

1Laying'out'stock with a:

a. Square

b. Rule or scale
C. Dividers
‘d. Scriber o

Cutting stock to length'with.-
a. Hand saw |

b. Power hack saw
. Power bandfs&w~

’Mounting holding devices: on milling machine.

A a. Vises
A b. Clamps |
¢ c. Jigs and fixtures

01eaning madhine with rag and.brush to dbtain accurate
set up. | . _ | . e

*Mbunting stcck'withgr,eg 5

-,la. Parallels

. b, Angle plate o " | 'IJFLRQ*;

. €. Vee block
~ ds Shime c
e Step’block |
RS e ¢

¢ 6 Mbunting cuttérsi spacing“andfbeeging eellars on milling

*
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o 7.
¢ 8.

¢ 9.

10.

¢ 11.
4 12.
R A)l‘s-

19

Adjusting controls to obtain preper speeds for various
cutters and metals to be machined ,

Adjusting controls to obtain proper feeds for various

cutters- and.materials.

Aligning-cutter with stock to be machined.

‘Operating a vertical milling machine to produce a flat |

surface.

Applying cutting fluids to 1ubricate cutting action and
reduce cutting temperature.

Removing steck from holding devices.

Removing burrs from.finished work withs

File've N r:ﬂ,e-;;wf
b Abrasive cloth .

A1l
* 2,
3.

Selecting appropriate layout tools for the task.

Selecting‘appropriate hacksaw .blades for the task.

Selecting proper method for holding stock to be machined:

¢ a, Jigs and fixtures
4 b, Vise
‘¢ c. Angle plates

- A d. Clamps

4.

¢ 5.

¢ 6.
g,

[PA RS

Selecting proper cutter for specific operation.

a Slab

‘b, Helical tooth -

¢c. Form relieved 7
d. Inserted.tooth,,stagger tooth, side

Selecting (from charts) proper speeds and feeds for
various cutters and materials, : :

Selecting pmoper feeds for variousicutters and materials.

‘fselectinq direction-of cut.f;‘

-Rembving andsdisposing of chips to kesp work area clear
f‘and free. from aanger. o 4

Practieing proper safety precautions when operating a

horizontal miliing machine.‘ :
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a. Wearing goggles or face shield

b. Wearing appropriate apparel

c. Removing all tools before starting machine
‘d., Making adjustments after machine has stopped

*6.6 % *

sharpened
¢ £. Maintaining all safety guards in place

¢ 10. Se.!.ecting proper cutting fluids for various metals.
- 411, ‘Selecting proper type of file.

A 12. Se'lecting ':abrasive cloth j’:‘cr,rem'ving burrs. -

TASK 31 s MACHINING -STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE
A - TWO PARALLEL SURFACES 'I'O .001 OF AN INCH
col CATION
1. Reading b1u¢=print to determine.
A a, Size and characteristice of the workpiece
& b. Type of operation .
-8 c. Finish and accuracy required
% d, Number of parts: .
- A e. Kind of material
- MEASUREMENT.
| A 1" Measuring stock with a ruie or scale to determine 1ength.'
* 2, Measvring st.ock with a micrometer to determine size.

-k 3 Measuring si.ock with a vernier caliper to determine size.

4. Reading graduaticna on - vertical feed. .

A “”"TIc"
‘A 1. Applying know] edge of fractioral parts of an inch:
| a. Multiplying fractions to determine exact dimensions
"b. Adding fractions to determine exact dimensions

* ©.-Subtracting: fractions to:determine exact.dimensions
-5 Diviéling fractions to.det

MO TR

fomi iR AT

vvvvv

e. Using only cutting tools which have been adequately'

T



Applying knowledge of decimals:

- T ' - a, Adding ‘decimals to determine exact dimensions
- | b, Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimen81ons

"¢ 3., Computing spindle speed and feed according to type of
’ material being machined. .

¢,4._Determining fractional and decimal equivalents from charts.
¢ 5. Computing fractionai equivalents of decimals. .

¢ 6. Computing decimal equivalents of fractions.

e ¢‘l. Explaining the physical properties of the machinability
- of various metals.

_¢-2 Explaining gear drive ratios.

L | PR 3 Explaining heat transfer as it relates to coolants.

1. Laying out stock with a:

r o 4 a. Square

4 b. Rule or scale

* c. Surface gauge and plate
~.A'd. Dividers

. A e. Scriber - '

o £. Vernier height gauge '

.612.'c1eaning machine with rag and brudh to obtain accurate
| - set up. | ,

¢ 3.'Mounting stock with'

a. Parallels
b, Angle plate
c. Vee block

d. Shims
- e, Step block

"¢*4;}Aligning cutter with stock to be machined

. surfaces to .005 of an inch.

Doy b#a**ﬂ*#“%ﬁ o %Iﬁvw Ty e s g

';;rating & vertical milling machine to produce parallel |
o ‘

L
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k2

¢ 6. Applying cutting £luids to lubricate cutting action and
reduce cu*ting temperature.

A 7 Removing stock from‘holding devices.

A 8. Removing burrs from - finished’work with. - ]
o &, File @ - - s S :
b Abrasive cloth S . - T 1

INFORMATION

A1, Selecting appropriate layout tools for the task.

@ 2. Removing and disposing of chips to keep work area clear
- and free from danger. .

3. Practicing proper safety precautions when operating a' .
~ horizontal milling machine:

* g, Wearing goggles or face shield
. * b. Wearing appropriate apparel | ‘
- ¢ c. Removing all tools before starting machine
X ¢ d. Making adjustments after machine has stopped
* e. Using only cutting tools which have been adequately
sharpened )
¢ £. Maintaining all safety guards in place Lo .

Am4.Selecting'proper type of file.

r A 5. Selecting abrasive cloth for removing burrs. -

TASK 32: MACHINING STOCK ON A VERTICAL MILLING MACHINE TO PRODUCE -
TWO PERPENDICULAR SURFACES TO .00l OF AN INCH | |
' COMMUNICATIONS . o :
1. Reading blueprint to determine: |
| | b a. Size and characteristics of the workpiece
-~ A b. Type of operation | o
-4 ¢. Finish and accuracy required
* 4. Number of part
A e. Kind of mater:l.al
" . Al. Measuring stock with a -rule or_scale to determine length.

P . B
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* 2 *Measuring stoCk'with-aﬁmicrometer to determine size.
* 3. Measuring stock.w1th a vernier caliper to determine size.

¢ 4 Reading graduations on vertical feed.

mmmmxcs ’
A l Applying knowledge of fractional parts of an 1ndh.
';” a. Multiplying fractions to determine exact dimensions
" b, Adding fractions to determine exact dimensions
- c. Subtracting fractions to determine exact dimensions
d. Dividing‘fractions to determine exact dimensions
Lk 2;,App1y1ng knowledge of decimals.
a. Addlng decimals to determine exact dimensions
. b. Subtracting decimals to determine exact dimensions
'¢. Multiplying decimals to determine exact dimensions
’d, DiV1d1ng decimals to determine exact d1mens1ons

¢ 3. Computing spindle speed and feed according to type of
.~ . material being machined.

"¢‘4. Determining fractional and decimal equivalents from charts.
95, Computing fractional- equivalents of decimals.

| ¢ 6. Computing decimal equivalents of fractions.

‘f,¢A1 .Explaining the physical properties of the machinability
e of various metals, .
f¢ 2. Explaining gear drive ratios.

¢ 3. Explaining heat tr;a_ns_fer as it relates to coolants.

" SKILLS |
_,,1. "Laying out st-ook with a:

A a. Square
A b. Rule or scale
.. *¢_, Surface gauge and plate
-~ .44, Dividers .
- A @, Scribepr .- ‘
¢ £. Vernier heith gauge




¢ 11.

A 12,

- A b, Clamps

Cutting stock to length with:

a. Hand saw - :
b. Power hack saw
- ¢. Power band saw
Mounting holding devices on milling machine°
A a. Vises
¢ c. Jigs and fixtures - | - i

Cleaning machine with rag and brush to dbtain accurate

- set up.

pounting stock with:

a. Parallels
. b. Angle plate
- c. Vee block
d. Shims -
e. Step block

"Mounting cutters, spacing and bearing collars on milling
machine spindle. : :

Adjusting controls to obtain proper speeds for various

cutters and metals to be machined.

Adjusting controls to obtain proper feeds fqr various
cutters and materials.

'ﬂAligning cutter with stock to be machined

10. 0
,dicular surfaces to .005 of an inch.

Operating vertical milling machine to produce two perpen-

Applying cutting fluids to lubricate cutting action and

‘reduce cutting temperature.

Removing stock from'holding dev1ces.

A 13. Removing burrs from finished work with.’ B
a. File
- b. Abrasive cloth
INFORMATION |
A 1. Selecting appropriate layoutdtools_forfthe task.
* 2. Selecting appropriate hackscwmhlades¥f§r§the task.

' ‘! . - .. .
cotey Tl e



3. Selecting proper method for holding stock to be machined:

¢ a. Jigs and fixtures -
A b. Vise

® c. 2&ngle plates

A 4. Clamps -

¢.4..Se1ecting proper cutter .for specific operation: -

a., Slab . -
b. Helical tooth

. C.. Form relieved . . = B
d. Inserted tooth, stagger tooth, side

» 5. Selecting (from\chartsl:proper speeds and feeds for
various cutters and materials.

4 6. Selecting proper“feeds for various cutters and materials.
b 7. Selecting uirection of cut. | o |

[/ BQ'Removing and disp051nq of chips to keep work area clear
- and free from danger._ o |

. 9. Practicing proper safety precautions when operating a
horizontal milling machine: . |

.aﬂ.Wearing goggles or face shield

b. Wearing. appropriate apparel :

c. Removing .all tools before starting machine

d. Making adjustmeunts after machine has stopped

e. Using only cutting tools which have been adequately
sharpened .

o £. Maintaining all afety guards 1n place

*OS * *

¢ 10. Selecting proper cuttingqfluids for various metals.
A 11.'Se1ecting proper type of file.,

A 12, Selecting: abrasive cloth for removing burrs. .

TASK 33: MACHINING STOCK. ON A VERTICAL MILLING MACHINE TO PRODUCE
A SHOULDER TO OO].OF LN INCH |
COMMUNICATIONS
l Reading blueprint to determine. |
A a. Size and characteristics of the workpiece

A b. Type of operation

ERﬂ]

Aruitoxt provided by Eic:
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A ¢. Finish and accuracy required
* 4. Number of parts- |
. & e, Kind of material e R
!ﬂﬂi_iﬁﬂﬂl_.
Al. Measuring stock with a rule or scale to determine length.
* 2, ‘Measuring stock with a micrometer to determine size,

* 3, Measuring stock'with a vernier caliper to determine size.

® 4. Reading graduations on vertical feed.

- -

A B
MAIBEMATIC S
4 1. Applying knowledge of fractional parts of an inch:
a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions..
Cc. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2. Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions .
b, Subtracting decimals to determine exact dimensions
. Multiplying decimals to determine exact dimensions
4. Dividing decimals to determine exact dimensions

® 3. Computing spindle speed and feed according to type of
material being machined.

¢ 4. Determining fractional and decimal equivalents‘from charts.
® 5. Computing fractional'equivalents of decimals., -
¢ 6. Computing decimal equivalents of fractions.

SCIENCE
"¢ 1. Explaining the physical properties of the~machinability'of

various metals.

¢ 2. Explaining gear drive ratios.

® 3. Explaining heat transfer as it relates to coolants.
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SKILLS
l. Laying out stock with a:

- a. Square 4 ,

b. Rule or scale , SER : s
c. Combination square

d. Center head

e. Hemaphrodite calipers e '
f. Surface gauge

g. Dividers

h. Scriber

Db %% *D>DO>D

"% 2, Cutting stock to length with:. .

a. Hand saw
b. Power hack saw
C. Power band saw

3. Mbunting holding devices on milling machine-

A a. Vises
& b. Clamps
® c. Jigs and fixtuires

¢ 4. Cleaning machine with rag and bruSh to obtain accurate
A - set up. ‘

¢ 5. Mountlng stock withs

- a, Parallzls
b. Angle plate
c. Vee block
d. Shims
e. Step block

b 6. Mounting cutters, spacing and bearing collars on milling {
, machine spindle. .

|

|

® 7. Adjusting controls to obtain proper speeds for various
cutters and metals to ke machined.

¢ 8. Adjusting controls to obtain proper feeds for various
¥ cutters and materials. PR 7

9 9. Aligning cutter with stock to be machined

-~ 10. Operating horizontal milling machine to produce a flat
- surface. - | |

¢ 11. Applying cutting fluids to lubricate cutting action and
= ‘reduce cutting temperature.r o
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A 12. Removing stock from holding devices.
A 13, Removing burrs from finished work with: . L .

"a, File | o
b. Abrasive cloth - , o | )

INF TION
A‘l. Selecting appropriate layout tools for the task.
* 2. Selecting appropriate hacksaw blades for the task.,
3. Selecting proper method for holding stock to be machined:

¢ a. Jigs and fixtures
& b, Vise

¢ c. Angle plates

A d. Clamps

® 4. Selecting proper'cutter for specific operation:

a. Slab

b. Helical tooth

c. Form relieved

d. Inserted tooth, stagger tooth side

¢ 5. Selecting (from charts) proper speeds and feeds for
various cutters and materials.

® 6. Selecting proper feeds for various cutters and materials.
¢ 7. Selecting direction ofycut.

¢ 8. Removing and dispcsing of chips to keep work area clear
. and .free from danger. |

9. Practicing precper safety precautions when operating a
horizontal milling mach1ne~_

- W Wearing goggles or face shield
* b, Wearing appropriate apparel
‘¢ ¢. Removing all tools before starting machine
¢ 4. Making adjustments after machine has stopped
* e. Using only cutting tools which have been adequately
sharpened =
¢ £. Maintaining all safety guards in place

. ¢ 10. Selecting proper cutting fluids for various metals.
N |

A 11. Selecting proper type of file. |

A 14. Selecting abrasive cloth for removing burrs.
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TASK 1: ARC WELDING FERROUS MSTALS WITH A, C. WELDER TO PRODUCE A
HORIZONTAL BUTT JOINT ‘ ,

|

1, Reading blueprint to determine:‘
& a. Size and characteristics of the workpiece
-8 b. Type of weld required
4 c. Finish and accuracy required

* d., Number of items to be welded
A e. Kind of material

2, Reading‘equipment'manuel to determine equipment set-up.
2ASUREME
& 1. Measuring stock with a rule or scale to determine length.

- 2. Checking fit up with a rule and square to obtain an
accurate assembly.

3. Checking-work»with fillet gauges.

'MATHEMATICS
A 1. Applying knowledge of fractional parts of an inch;

a, Multiplying fracticns to determine exact dimensions
_b. Adding fractions to determine exact dimensions

€. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

‘IENCE

¢ 1. Explaining the physical properties of the fusiaility of
various metals. |

¢ 2. Explaining the electron theory of current flow in welding.

’ iﬁl,’naying out stock'with-af‘ o

}
- .4 a., square * £, Surface gauge
- ‘4 b. Rule or scale & g. Dividers
4 ¢. Combination square * h, Trammel points
* d. Center head 6 i. Scriber k
. * e, Hemaphnodite calipers 4 Jj. Center punch
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.2. Cutting metal to-dimensions withs = = S ’
* a. Hand hack saw | : N » .
* b. Power hack saw ' - ’
*'c. Power band saw |
¢ d. Gas cutting torch
* 3. Grinding stock to specific dimensions.
¢ 4. Grinding a bevel on heavy‘plate for‘adequate penetration. !

¢ 5. Connertlng electrical components on welder according to
- manuel specifications. | | '

A 6. Clamping work to obtain fit up.

@ 7. Grounding work to obtain adequate conductance.

* 8. Cleaning metal parts to be welded to obtain weld with
necessary strength. i

¢ 3. Tacking fit up assembly to minimize warpage and buckling.

@ 10,1Preheat1ng weld area to bring metal to proper welding
- temperature.

® 11. Striking an arc to join metals together.
¢ 12, Running a bead on weld joint according to specifications. *
® 13. Stopping and re-starting a bead for specific weld dimensions.

9 14. Cleaning weld with chipping hammer and wire brush for ad-
.. ditional welding or finished weld, ,

.Asls.,Removing burrs from finished work withs.

a. File
b. Abrasive cloth

INFORMATION
-Avl. Selecting appropriate layout tools for the task.
‘“?'2. Selédting-appropriate\hacksaW'Blaaes for the task.
4'¢ 3. Seieoting appropriate grinder for the task.

@ 4» Selecting corcrect type of- e%eetnode‘for size and type of
metal to be welded | |

gs Selecting rp-; r heat for typs and thickness of metal

K - , . . . «
heing wehdpér e R e e -
3 B AR
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¢ 6. Positioning work to be welded in most advantageous

position for gravitational effects on appearance of
bead. |

© @ 7. Applying different electrode angles in relation to tyre
: and thicknesses of metal being welded.

) 8..Identifying flux for removal'with chipping hamner.
A 9. Selecting proper type of file.
4 10. Selecting abrasive cloth for removing burrs.

11, Practicing proper safety precautions When using elec-
tric welding equipment:

* a. Wearing goggles or face shie)d
~* b. Wearing appropriate apparel
. ® ¢. Maintaining equipment regularly
* d. Shielding welding area ..

'NOTE: THE AREAS OF HUMAN REQUIREMENT FOR TASKS 2 THROUGH 16 ARE
THE SAME AS‘THOSE FOR EASK ONE.

. TASK 2: ARC WELDING FERROUS METALS WITH A, C. WELDER TO PRODUCE A
HORIZONTRL LAP JOINT |

TASK 3: ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A
HORIZONTAL INSIDE CORNER JOINT |

TASK 4: ARC WELDING FERROUS METALS WITH A. C. WELDER TO PRODUCE A
HORIZONTAL OUTSIDE CORNER JOINT

TASK 5: ARC WELDING FERROUS ME‘I‘ALS wnm A. C. WELDER TO PRODUCE A
| HtORIZON‘I‘AL 'I‘EE JOINT" I

" PASK 6: ARC WELDING FERROUS ME'I‘ALS WITH A. C. WELDER TO PRODUCE A
VERTICAL LAP JOINT |

TASK 7: ARC WELDING PIPE STOCK WLTH A. C. WELDER TO PRODUCE BUTT
" JOINTS WHILE FIXED

__ TASK 8: ARC WELDING PIPE STOCK WITH A. C. WELDER TO pnonucn BUTT
- JOINTS WHILE ROLLING

| TASK 9: ARC. WELDING FERROUS METALS WITH D. C WELDER TO PRODUCE‘A
. B AHORIZONTRL BUTT JOINT .

ER&C
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TASK 108 ARC WELDING FERROUS METALS WI'I'H D. C. WELDER TO PRODUCE A

HORIZONTAL LAP JOINT

TASK 11: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A
| . HORIZONTAL OUTSIDE CORNER JOINT |

TASK 12: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A
) HORIZONTAL INSIDE CORNER JOINT o

TASK 13: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A
. HORIZONTAL TEE JOINT

TASK 14: ARC WELDING FERROUS METALS WITH D. C. WELDER TO PRODUCE A
VERTICAL LAP JOINT |

TASK 15: ARC WELDING PIPE STOCK WITH D. C. WELDER TO PRODUCE BUTT
. JOINTS WHILE FIXED

TASK 16: ARC WELDING PIPE S'IOCK WITH D. C. WELDER TO PRODUCE BUTT
JOINTS WHILE ROLLING

TASK 173 PAD WELDING LOW AREAS ON METAL STOCK TO RENEW STOCK TO
' - ORIGINAL HEIGHT

COMMUNICATIONS

" 1. Reading equipment monuel_to,determine_eqnipment set up.

CIENCE

’6“i: Explaining the physical properties of the fusibility of
various metals.

~,¢¢;2¢:Exp1§ining the electron *heory of current flow in welding.\

» ¢”1; Connecting electrical components on welder according to
. manuel specifications.

"liﬁ,2;:01amping work to dbtain fit up. |
->¢13; Gnounding uork to Obtain‘adeqnate conductance.'

. RPN &Y w T
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Cleaning metal parts to be welded to obtain weld with
necessary strengﬁh

Preheating weld area to bring metal to proper welding
temperature.

@® 6, .5triking an arc to join metals together.
¢ 7. Running a bead on weld joint according to specifications.
¢ 8. Stopping and re-statring a bead for specific weld dimen-
sions.‘
9 9. 01eaning weld with chipping hammer and wire bruSh for
- additional welding oxr finished weld.
4 10.,Remcving burrs from finished work with:
a, File
b. Abrasive cloth
INFORMATION
'¢ 1. Selecting correct type of electrode for size and type of
o metal to be welded. |
;¢ 2. Selecting proper heat for type and thickness of metal
- being welded. :
’"uf'¢ 3. Positioning work to be welded in most advantageous posi-
. ... ‘tion for gravitational effects on appearance of bead.
d“l;uldentifying flux for removal with chipping hammer.
5. Practicing proper safety precautions when using electric

wE1ding equipment:

Wearing goggles or face shield
Wearing appropriate apparel
Maintaining equipment regularly
Shielding welding area .
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- TASK 18: GAS WELDING FERROUS'HEEALS STOCK TO PRODUCE HQRIZONTAL A

BUFT JOINT

COMMUNICATIONS

'1; Reading blueprint to determine:

a
)
a
*
A

a,.
b.
C.

d,

MEASUREMENT

A1, Measuring stock with a rule or scale to determine length.

Size anad dharacteristies of the workpiece
Type of weld required

Finish and accuracy required

. Number of itemes to be welded

Kind of material |

2. Checking fit up with a rule and square to obtain an
accurate assembly. :

MATHEMATICS

A ll’hpplying kndwledge of fractional parts of an inch:

‘iib?

' SCIENCE

C.

d.

Multiplying fractions to determine exact dimensions

Adding fractions to determine exact dimensions

Subtracting fractions to determine exact dimensions
Dividing fractions to determine exact dimensions

¢ 1. Explaining the physical properties of the fusibility of
- various metals._'wﬂﬂ,‘ ,

SKILLS

1. Laying out stock with a:

>u}>***>>>

g.
h.
i,
3.

a,
b.
.c.

d.

e.
£.

Square

Rule or scale
Combination square
Center head |
Hemaphrodite calipers
Surface gauge .
Dividers |
Trammel points
‘Seriber .
Center pundh
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2. Cutting metal to dimensions with:
~* a, Hand hack saw
. * b, Power hack saw
' * ¢. Power band saw
® d. Gas cutting torch |
* 3. Grinding stock to specific dimensions.
¢ 4. Grinding bevel on heavy plate for adequate penetration.

* 5. Cleaning metal parts to be welded to obtain weld of
specific strength.

4 6. Clamping work to obtain fit up.

9 7. Attaching regulators to tanks.

~® 8., Connecting hoses to regulators.-

7¢'9. Attaching weiding'tip to hendie.

¢ .10, Adjusting-valves for desired working pressure,
¢ 11. Lighting torch with a spark lighter.

¢ 12. Ad'iusting flame to correct heat.

' ¢ 13. Running a bead with torch and filler rod.

. INFORMATION

l. Selecting appropriate 1ayout'tqols for the task.

%

2, Selecting appropriate hacksaW'blades for the task.
. Selecting'grinder appropriate for the task.

Selecting proper wrenches for valve controls.

Selecting’proper welding rod for the task.
Selecting appropriate welding tips for the task.

e ©® ® ©
~N O U o W
[ ]

Practicing proper safety precautions when using ges welding
, equipment : ,

- * a, Wearing goggles or face shield
-, % b, Wearing appropriate apparel ~
¢ c. Inspecting equipment for leaks and valve regulation
¢ d. Maintaining equipment regularly
* e. Shielding welding area |
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¢ £. Cracking cylinder valves

¢ g. Handling tanks with proper care :

® h. Welding eliminating flashbacks and backfires .
¢ i. Recognizing danger of using oil with oxygen

¢ j. Turning off torch in proper sequence

NOTE: THE AREAS OF HUMAN REQUIREMENT FOR TASKS 19 THROUGH 23
ARE THE SAME AS THOSE FOR TASK 18.

TASK 19: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL
LAP JOINT - |

TASK 20: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL
OUTSIDE CORNER JOINT

TASK 21: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL
INSIDE CORNER JOINT ‘

TASK 22: GAS WELDING FERROUS METALS STOCK TO PRODUCE A HORIZONTAL
TEE JOINT - -

TASK 23: GAS WELDING FﬁRROUS METALS STOCK TO PRODUCE A VERTICAL
LAF JOINT ' : -

TASK 24: GAS CUTTING FERROUS CARBON STEELS | .

- COMMUNICATIONS
1. Reading blueprint to determine: |

4 a, Size and characteristics of the workpiece
- 4 b. Type of cut required | |

4 c. Finish and accuracy rsriired

* 3. Number of items to be cut

A e. Kind of material

UREMENT | |
A l. Measuring st:’ocli ‘with a rule or scale to determine length.

&t
. .
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MATHEMATICS
& 1. Applying knowledge of fractional parts of an'inch:

a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

SKILLS
l. Laying out stock with a:
A a. Square * Surface gauge
8 b. Rule or scale 4 g. Dividers
4 c. Combination square * h. Trammel points
* d. Center head A i. Scriber

* e, Hermaphrodite calipers A j. Center punch
A 2, Mounting stock in: '

"a. Clamps
b. Vise

& 3. Lighting torch with a spark lighter.
® 4. Adjusting flaﬁe to correct heat.
¢ 5. Cutting metal to dimensions with a gas cutting torch.

" INFORMATION
A 1. Selecting appropriate layout tools for the task.
* 2. Selecting appropriate hacksaw blades for the task.
¢'3. Selecting proper,wrenéhes for valve controls.
¢ 4. Selecting approp:iate cutting tips for the task.

5. Practicing proper safety precautions when using gas cutting
euipment:

* a., Wearing goggles or face shield

* b. Wearing appropriate apparel

¢ c. Inspecting equipment for leaks and valve regulation
. Maintaining equipment regularly

Shielding cutting area

Cracking cylinder valves

Handling tanks with proper care

Cutting, eliminating flashbacks and backfires
‘Recognizing danger of using oil with oxygen
Turning off torch in proper sequence

969666 6
t--l--:l'tp thd Q
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*

TASK 25: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL BUTT-
JOINT

- COMMUNICATIONS |

1. Reading blueprint to determine:

4 a. Size and characteristics of the workpiece
4 b. Type of braze joint required

A c. Finish and accuracy required

* d. Number of items to be brazed

4 e. Kind of material

MEASUREMENT

8 1. Measuring stock with a rule or scale to determine length.

2. Checking fit up with a rule and square to obtain an
accurate assembly.

MATHEMATICS

A 1. Applying knowledge of fractional parts of an inch:

- a, Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions
Cc. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

CIENCE

¢ 1. Explaining the physical properties of the fusibility of
various metals.

1. Laying uut stock with as

A a. Square | <
A b. Rule or scale
- A c. Combination square
* 4. Center head
* e. Hemaphrodite calipers
* £. Surface gauge - |
g. Dividers S
h. Trammel points | R .
i. scriber - - - o SRR \l
j. Center punch . B |

L]




2. Cutting metal to dim"e’nsions with:

* a, Hand hack saw
* b. Power hack saw
* ¢, Power band saw
¢ d. Gas cutting torch
*. 3 Grinding stock to specific dimensions.
d 4. Grinding bevel on heavy plate for adaqnate penetration.

* 5, Cleaning metal parts to be brazed to obtain braze joint
, - of specific strength. :

4 6. Clamping work to obtain fit up.
o 7. Attaching | regulators to tanks_.
® 8. Connecting hoses to regulators.
% 9. Attaching brazing 'tip to handle.
¢'lO. Adjusting valves for desired working pressure.
@ ll.. Lighting torcn with a spark lighter.
- ® 12. Adjusting flame to correct heat.
¢ 13. Running a bead with torch and filler rod.

INFORMATION
A l‘. S:electing'apprcapriate layout tools for the task.
* 2. Selecting appropriate hacksaw blades for the task.
'® 3. Selecting grinder appropriate for the task.
® 4. Selecting pmper wrenches for valve controls.
¢ 5. Selecting proper brazing rod fer the task.
$.6. Selecting appropriate brazing tips for the task.

7. Practicing proper safety precautions when using ga@s brazing
‘equipment: C

"% a. Wearing goggles or face shielf
* b. Wearing appropriate apparel

- ¢ c. Inspecting equipment for leaks and valve regulation
4 d. Maintaining equipment regularly N
*e. Shielding brazing area




100

¢ £. Cracking cylinder valves

¢ g. Handling tanks with proper care

¢ h. Brazing eliminating flaghbacks and backfires
¢ i. Recognizing danger of using oil with oxygen
¢:3J. Turning off torch in proper sequence

NOTE: THE AREAS OF HUMAN REQUIRE’\IENT FOR TASKS 26 THROUGH 30 !
ARE THE SAME AS THOSE FOR TASK 25.

TASK 26: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL LAP JOINT

TASK 27: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL OUTSIDE
CORNER JOINT

TASK 28: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL INSIDE ‘
- CORNER JOINT

TASK 29: BRAZING FERROUS METALS TO PRODUCE A HORIZONTAL TEE JOINT |
TASK 30: BRAZING FERROUS METALS TO FRODUCE A VERTICAL LAP JOINT
TASK 31: BRAZING NON-FERROUS METALS TO PRODUCE A HORTZONTAL BUTT ")

J'OIN'I'

COMMUNICATIONS
| 1. Reading blucpr:l.nt to determine: |

A a, Size and characteristics of the workpiece |

- 4-b. Type of braze required " i
4 c. Finish and accuracy required |
* d. Number of items to be brazed |
A e. Kind of material “ o K

. MEASUREMENT -
4 l. Measuring stock with a rule or scale to determine length

-2« Checking fit. up wii;h a ruLe and square to obtain an
..accuarte aqsqmbly. e Ly

| | 1
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ledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions <
C. Subtracting fractions to determine exact dimensions

- d. Dividing fractions to determine exact dimensions

SCIENCE

¢ 1. Explaining the physical properties of the fusibility of
various metals, . T . .

SKILLS |
| 1. Laying out stock with a:

4 a. Square

4 b. Rule or scale
Combination square
Center head
Hemaphrodite calipers
Surface gauge

Dividers o

Trammel points

Scriber

D %> * % %D
_H#memn

* 2;’ Cutting» metal to dimensions with:
a. Hand hack saw
b. Power hack saw
c. Power band saw |
* 3, Grinding stock to specific dimensions.

¢ 4. Grinding bevel on heavy plate for adequate penetration.

* 5, Cleaning metal parts to be brazed to obtain braze joint
- -of specific strength. - “ o | e

| A6, Clamping work to obtain fit up.
e, Att’aching regulators to tanks. )
¢ 8. Corinecting hoses to regulators.
" 9.9, Atta‘ch:i.hg -‘brazing tip tg handle.
¢ i10. -Adjust:i.ng valvés for desired working prre.ssu.re,',

4 g dllAuighting torchiwith & spark lighter. =




¢ 1l2.

¢ 13.

Adjusting flame to correct heét.
Running a bead with torch and filler rod.

Selecting appropriate layout tools for the task.
S=2lecting appropriate hacksaw blades for the task.
Selecting grinder appropriate for the task.
Selecting proper wrenches for valve controls.
Selecting proper brazing rod for the task.
Selecting appnopriate brazing tibs for the task.

Practicing prOper safety'precautions when using gas brazing
eqnipment-

% a, Wéaring goggles or face shield

* b. Wearing appropriate apparel

¢ c. Inspecting equipment for leaks and valve regulation
¢ d. Maintaining equipment regularly

Shielding brazing area

Cracking cylinder valves

Handling tanks with proper care

Brazing, eliminating flashbacks and backfires
Recognizing danger of using oil with cxygen
Turning off torch in proper sequence

S 66606 %
. = 30 l-hm
[ ]

NOTE: THE AREAS OF HUMAN REQUIREMENT FOR TASKS 32 THROUGH 36 ARE.
THE SAME AS THOSE FOR TASK 31.

TASK 32:
TASK 33:
" TASK 34:
WTASK,BS.

TASK 363

,ERﬁ]

wll Toxt Provided by ERIC

BRAZING NON-FBRROUS METALS TO PRODUCE A HORIZONTAL LAP
JOINT

BRAZING NON-FERROUS METALS TO PRODUCE A HORIZONTAL OUTSIDE
CORNER JOINT

BRAZING NON-FERROUS METALS TO PROLUCE A HORIZONTAL INSIDE

CORNER JOINT

BRAZING NON-FERROUS METALS TO PRQDUCE A.HORIZONTAL TEE
JOINT .

BRAZING NOM-FERROUS METALS TO PRODUCE A VERTICAL LAP JOINT
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: TASK 37: INERT GAS WELDING FERROUS METALS TO .PRODUCE A HORIZONTAL
: BUTT JOINT
Cc ICATION

l. Reading blueprint to determine:
A a. Size and characteristics of the workpiece
A b. Type of weld required .
- & ¢, Finish and accuracy '
* d. Number of items to be welded
A ‘e, Kind of material

2. Reading equipment manuel to determine equipment set up.

MEASUREMENT
A 1. Measuring stock with a rule or scale to determine length.,
' 2. Checking f£it up with a rule and square for accuracy.
. MATHEMATICS
Y Applying knowledge of fractional parts of an inch:
| " a. Multiplying fractions to determine exact dimensions
'b. Adding fractions to determine exact dimensions
c. Subtracting fractions to determine exact dimensions
4. Dividing fractions to determine exact dimensions
1ENCE

1. plaining the physical properties of the fusibility of
v varioua metals. ; _

M : .( v - ‘ - 7 IR N DR ‘»ﬁ‘h‘" R n\r,‘: '.‘ SO ,»V
1;"I.&Ying out’ stonk with az - ‘"“_'-'i*‘,-‘vi-f e I R

CarE. Square T
A b Rule or scale

Lt JESUNACE - Conbination square
LML : d. Center head | |
o ke, hrodite cali rs
*'-'*"'!?"?*‘-“‘*5f Sﬁﬂgee dﬂdée ge AR R e T

__h Trammel points |
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A 1. Scriber ' o | .

| - & j. Center punch ,
| 2. Cutt ng metal to dimensions with: | ’
| * a. Hand haok saw | | | '
* b. Power hack saw ’
* c. Power band saw B
¢ d. Gas cutting torch
¢ 3. Installinc;.y consumable filler wire in mig welding equipment.
@ 4. Checking electrical connections for tightness.
: ¢'5 Setting up inert gas welding equipment according to welder
manuel |
¢ 6. Ch\ecking inert gas fittings for tightness. |
A 7. Grinding stock to specific dimension and weld angles.
4 8. Clamping work to obtain fit up. ) } |
* 9, Cleaning metal parts to be welded to obtain maximum strength
| from weld. - |
o lO. Preparing tungsten electrode for type currentto be used. .
¢ 11. Striking an arc to begin weld:l.ng process. |
¢ 12 Tacxing fit up to reli eve stresses. - | | ., .
¢13 Running a bead on weld joint accorcling to specifications.
A 14. Removing burrs with. - o | | |
N a. File . | ;. o L ..»', o .ii ” |
‘b, Abrasive clot'h P o - |
| VA‘l Selecting ‘appropriate layout toocls for the task.
* 2, Selecting appropriate hacksaw biades for the task
7. «53 Select'i ng correct type of elect rode for ‘the task.
¢4 Selecting type current to ‘be_ used according to metal being
.--~,\“’elded - Cl 1
fa 5. Recognizing various sizés‘ a%d t e. |




- 'TASK .39%
o Et_r,~oursan CORNER JOINT

¢ 7.
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Positioning work to be welded in most advantageous p051tion
for gravitational effects on appearance of bead.

,Applyinﬂ different angles in relation to type and thickness

. of met«m.l.

¢ 8.
Ao,
A 10.

11,

Standing in proper relation to work to be'welded;
Selecting appropriate file for task.

'éeieeting appropriatevabrasivevcloth for task.

Practiecing proper safety precautions when using inert gas

welding equipment.

-* a, Wearing goggles or face shield
* b, Wearing appropriate apparel

¢ c. Maintaining equipment regularly
* d. Shield welding area

-*:NomE. THE AREAS OF HUMAN REQUIREMENT EOR TASKS 38 THROUGH 44 BRE

- THE. SAME AS THOSE FOR TASK 37.

f;TAsx 38:

TASK 40:

TASK 41:-
| TASK 42z

INERT GAS WELDING FERROUS METALS TO PRODUCE' A HORIZONTAL
\ LAP J OINT

INERT GAS -WELDING .FERROUS METALS 'I'O PRODUCE A HORIZONTAL

i INERT GAS WELDING FERROUS METALS TO PRODUCE A HORIZONTAL
INSIDE CORNER JOINT

INERT GAS WELDING FERROUS METALS T0 PRODUCE A HORIZONTAL
| TEE J OINT -

INERT GAS WELDING FERROUS METALS TO PRODUCE A VERTICAL
LAP JOINT :

INERT GAS WELDING FERROUS PIPE STOCK TO PRODJCE BUTT

"QQJOINTS WHILE: ROLLING

| TASK 44: INER® GAS WELDING FERROUS PIPE swocx TO PRODUCE BUTT
- -JOINPS WHILE FIXED . ... , :

e e
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mASK 45. INERT GAS WELﬁING NON-FERROUS MEEALS TO PROHUCE A HORIZONTAL

- BUTT JOINT' )
COMMUNICATIONS
h 1 Reading blueprint to determine.
A a. Size and characteristics of the workpiece
A b, Type of weld required - -
A c. Finish and accuracy
* 4. Number of items to be welded
A e. Kind of material :
2. Reading equipment manuel to determine equipment set up.
MEASUREMENT
| A 1 Measuring stock w1th a rule or scale to determine lengt'h
| 2 Checking fit up with a rule and square for accuracy.
MATHEMATICS S
A 1 Applying knowledge of fractional parts of an inch: .
*a, Multiplying fractions to- determine exact dimensa.ons
- b. Adding fractions to determine exact dimensions
' ¢. Subtracting fractions to determine exact dimensions .
A d Dividing fractions to determine exact dimens:.ons
SCIENCE - “
¢ l. Explaining the physical properties of the fusibility of
- various metals...,: R . .
SKILLS ARSI |
"": 1. Laying out stock with as.
Aa. "'SiSquare
o -~ 4'b, Rule or scale BT
o - 8 ¢, Combination square ST
*'qd, Center head - =~ - cewl
L ~ * e, Hermphrodite calipers
*f.Surface gauge
o LY 3 '
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. % g, Dividers

* h, Trammel points
A i, Scriber -

| Cutting metal to dimensions with:

" a. Hand hack saw
b. Power hack saw
c. Power band saw

o 3. 'Installing con.;umable filler wire in mig welding equipment.
o4, C’hecking electrical connections for tightness.
. | 5 V‘Setting up inert gas welding equipment according to welder
L manuel. | | o | _
| :"‘cs;’sf. Checking inert gas fittings' for-tightness. |
| ¢ 7. »Belt sanding stock to specific dimensions and weld angles.
A 8. __Clampino work to obtain it up. . | |
o *9, Cleaning metal parts_»to be _weldedto obtain maximum strengt
o ,ﬂ'..from weld, - | f' ‘. |
" ",¢ lO Preparing tungsten electrode for type current to be used.
011, Striking an arc to begin welding process.
- ¢ 12, Tacking fit up to relieve stresses. | " |
o ¢ 13, Running a. bead on weld :joint according to specifi at:.ons.
814, Removing burrs with: RIS o -
- v File |
b Abrasive cloth
 INFORMATION E |
"?f A 1 Selectinq appropriate layout tools for the task
i * 2. Selecting appropriate hacksaw blades for the task.
o ¢ 3 Selecting correct type of electrode for the ‘task.
| ¢4 Selecting type currentc to be used according to metal being
| welded. i . ERRRCUET
] | ® 5. Recognizing various sizes and types of welding tips.

.._4\




¢ 6. Positioning work to be welded in most advantageous position
for gravitational effects on appearance of bead.

¢ 7. Applying different angles in relation to type and thickness
of ‘metal.

¢ 8. Standing in proper relation to work to be welded
4 9. Selecting appropriate file for task.
4 10. Selecting‘appropriate abrasive cloth for task.

| 11. Practic1ng proper safety precautions when using inert gas
- welding equipment.

a. Wearing goggle or face shield
* b. Wearing appropriate apparel.
4 ¢, Maintaining equipment regularly
* 4. Shleld‘we1ding area

NOTE: THE AREAS OF HUMAN REQUIREMENT FOR TASKS 46 THROUGH 52 ARE
THE SAME AS THOSE FOR TASK 45.

TASK 46: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A
| HORIZONTAL LAP JOINT

TASK 47: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A
- HORIZONTAL INSIDE CORNER JOINT

TASKX 48- INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A
» HORIZONTAL OUTSIDE CORNER JOINT

TASK 49: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A
HORIZONTAL TEE JOINT

TASK 50: INERT GAS WELDING NON-FERROUS METALS TO PRODUCE A
VERTICAL LAP JOINT

. TASK 51* INERT GAS WELDING NON-FERROUS PIPE STOCK TO PRODUCE BUTT
'~ JOINTS WHILE ROLLING '

~

: INERT GAS WELDING NON-~FERROUS PIPE STOCK TO PRODUCE BUTT
' JOINTS WHILE FIXED
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TASK 1: TRACING TEMPLATES ON SHEET METAL FOR CUTTING, BENDING AND
JOINING SHEET METAL ITEMS

MEASUREMENT
4 1. Checking overall length of sheet metal with tape.

¢ 2. Checking gauge of sheet metal with sheet metal gauge or
micrometer.

3. LOceting,pOints:on>Sbeet_metalffor the scribing of lines.

MATHEMATICS

Al. Applying knowledge of fractional parts of an inch:

. a. Multiplying fractions to determine exact dimensions
. b. Adding .fractions to determine exact dimensions
. Sdbtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2. App1y1ng knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals_%o determine exact dimensions
d. Dividing decimals¢t6 determine exact dimensions

SKILLS ' .

..f"‘.'/
.

A l.‘Scr;biﬁE lines around templates with scriber.

. “J

."‘
-
‘-v“
.-,
.~

TASK 2: CUTTING SHEET METAL WITH HAGD TOOLS o PRODUCE A STRAIGHT
CUT WITHIN 1/32 OF AN INCH

-’

 COMMUNICATIONS |
7y l.~Reading blueprint to determine.

., a. Size and characteristics of the workpiece
b. Type of operation ’ ,
c. Finish and accuracy required
- d. Kind of. material ,

‘ t j Pt 1

i
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MEASUREMENT |
A 1. Checking overall length of sheet metal with rule or tape.
* 2. Checking gauge of sheet metal with sheet metal gauge or
micrometer.
MATHEMATICS
A 1. Applying knowledge of fractional parts of an inch:
a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine  exact dimensions |
c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions
* 2. Rpplying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
C. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine eXact dimensions
SKILLS ‘_
1. Laying out stcck with a:
A a. Square
A b. Rule or scale
A c. Dividers
* 4. Trammel points
A e. Scriber
A £, Center punch
® 2..Adjusting pivot screw on hand shears for proper clearance
) for cut.
* 3. Aligning sheet metal with shear blade for an accurate ut.
* 4, Cutting sheet metal with aviaticn sni s (right-hand and
left-hand) to prcduce a straight cut within 1/32 of an
inch.
* 5, Cutting sheet metal (24 gauge or thinner) with combination
snips to produce straight cut within 1/32 of an inch.
* 6, Cutting sheet metal with straight snips to produce a straight
~cut within 1/32 of an inch.
Cutting sheet metal with compound shears to produce a

straight cut within 1/32 cf an. inch.




* 8. Cutting sheet metal (24 gauge or thicker) with bulldog
_”snips to produce a straight cut w;th in 1/32 of an inch

* 9, Cutting sheet metal pigpe with double cutting shears to
B 'f:produce a straight cut within 1/32.0f an inch

- 'pilOiiRemoving burrs from Sheet metal with‘

a, File
b. Abrasive cloth
INFORMATION
| A 1. Selecting appropriate layout tool for task.
~* 2, Selecting most appropriate hand cutting tool for the task.
A 3. Selecting appropriate abrasive'cloth for task. o
A4, Selecting appropriate file for task;. 'N'
¢I5. Wearing'gloves when handling sharp sheet metel,

TASK 3: CUTTING SHEET METAL WITH MACHINERY'TO PRODUCE A STRAIGHT
CUT WITHIN 1/32 OF AN INCH 7

2

cMchmous |
-4 1. Reading blueprint to determine.

a. Size and characteristics of the workpiece
b. Type of operation

¢. Finish and accuracy required

d. Kind of material

Al. Checking overall length of sheet metal with rule or tape.

" ¢ 2, Reading graduations on sheet metal machinery to determine
| specific dimensions.

- * 3, Checking gauge of Sheet metal with sheet metal gauge or
~ micrometer. co | ‘ | o

Co ‘ . b b T 4
‘ ; . .
» ‘ L ‘
S P \ :
: : .

I . 4 S
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MATHEMATICS |
A 1l. Applying knowledge of fractional parts of an 1nch. .

K" Multiplying fractions .to determine exact dimenSions
b. Adding fractiocns to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2. Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

1. Laying out stock with ai

4 a. Square - |
. A Db. Rule or scale
A ¢c. Dividers
* d. Trammel points
A e. Scriber '
A £, Center punch
* 2..Aligning'sheet metal with shear blade for an accurate cut.

* 3, Cutting sheet metal w1th treddle operated squaring Shears
to produce a straight cut within 1/32 of an inch.

* 4, Cutting sheet metal with power operated squaring shears to
: produce a straight cut within 1/32 of an inch.

* 5.'Cutting sheet metal with saber saw to prodnce a straight
"cut within 1/32 of an inch.

A 6. Removing burrs from sheet metal with as
. a. File | |
- b. Abrasive cloth
. INE RMATION |
A 1. Selecting appropriate layout tools for task
¢ 2 Seleoting the most appropriate madhinery for .task.
;§A§3- Seieotingappropriatﬁ aﬁrasive;oiqth~fbr task?
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A 4. Selecting appropriate file for task. ==
® S. Wearing gloves when handling sharp shéét”metal;

‘TASK 4: CUTTING SHEET METAL WITH HAND TOOLS TO PRODUCE ‘A CIRCULAR
' CUT WITHIN 1/32 OF AN INCH

MICATI ONS |
A 1. Reading blueprint to determine"

&, Size and characteristics of the workpiece
b. Type of operation

c. Finish and accuracy required

d. Kind cf material |

MEZ SUREMENT |
A 1. Checking overall length of sheet metal w1th rule or tape.

N

- * 2. Checking gauge of sheet metal with sheet metal gauge or -
S micrometer. |

MATHEMATICS |
Al. Applying knowledge of fractional parts of'an inch:

a. Multiplying fractions to determine exact dimensions
‘b, Adding fractions to determine exact dimensions .

c. Subtracting fractions to determine exact dimensions
'd. Dividing fractions to determine exact dimensions

* 2, Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
Cc. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

sauLs

1. Laying out stock with a:
8 a. Square T I e
4 b, Rule or scale : E

A c, Dividers | .
* d. Trammel points S ’g‘ff;d,ﬁgp,ﬁ3pi§%gﬁj
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A e, Scriber
A £, -Center punch

‘¢ 2. Adjusting pivot screw on hand Shears for proper clearance
- for cut,

,*43.;Aligning'Sheet‘metal with shear blade for an accurate'cut.

* 4. Cutting sheet metal with aviation snips (right or left
¥ hand) to produce a circular cut within 1/32 of an inch.

ok 5. Cutting sheet metal w1th combination snips’ to produce a
’ ycircular cut within l/32 of an inch.

| *v6;4Cutting Sheet metal with straight snips to produce a
circular cut within 1/32 of an inch.

* 7. Cutting sheet metal with circle snips to produce a cir-
cular cut within 1/32 of an inch

* 8. Cutting sheet metal with Hawk's Bill snips to produce a
- circular qut within 1/32 of an inch.

A 9;‘Removing burrs .from sheet metal'with-
 a. File T
b. Abrasive cloth .

INFORMATIONS ﬁ
EA l. Selecting appropriate layout tools for task.
'*;2 Selecting most apprOpriate hand cutting tool for the task
15'3. Selecting appropriate abrasive cloth for task.
[, 4; Selecting appropriate fiie for task.
RN ‘WEaring gloves when handling sharp Sheet metal.

B B

ﬂASK~5' CUTTING SHEET METAL WITH MACHINERY'TO PRODUCE A CIRCULAR |
o CUT WITHIN 1/32 OF AN INCH :

\,"‘

\COMMUNICATIONS

i
o

A 1. Heading blueprint to determi es . w‘i ,ﬁ#"
N ls of the workpiece

‘a..Size and charactéristi
b Type of operation )

Aruitoxt provided by Eic:

1 'h}»ml JH oLy P
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A c.vFinish and accuracy required
A d Kind of material g

_,; SU' ‘ NT?{NW ”z”.
i eA:l Checking overall length of sheet metal with rule or scale.

-*fﬁ;fChecking gauge: of sheet metal‘With sheet metal gauge or
o micrometer.

"*3.TChecking mea;urement of required circle on graduations
- on bed~scale. g . | | R

MATHEMATICS R |
A 1, Applying xuowledge ‘of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions

'b. Adding fractions to determine exact dimensions

c. Suktracting fractions to determine exact dimensions
k-d. Dividing fractions to determine exact dimensions:.

* 2..App1ying knowledge of dec1mals._

a. Adding decimals to determine exact dimensions

‘b. Subtracting decimals to determine exact dimensions
‘¢. Multiplying decimals to determine exact dimensions z
d. Dividing decimals to determine exact dimensions

SKILLS | -
1. Laying out stock with a: | |
R é' Square | o T ; o o .1
A b. Rule or scale - - - T | N
. - A ¢, Dividers ST i = g
* d. Trammel points
A e, Scriber

A £, gCenter pundh )
g:5*~2;fA11gning sheet metal with shear blade for an accurate cut.
'f:ﬂ,g3;,center1ng blank in ring and .circle shear.

'¢54.-Setting lock nut on adjustment handle to produce a clean l
- . cut. : |

“-z¢~5._Adju ting upper cutter adjustment handle or ring and circle
W .,»~cutt r for~ép¢cificwgage metal being cut.-~v ST

PR .
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/

‘”j*;d;[Cutting sheet metal with,bench level shear to produce a
'~ circular cut within 1/32 of an inch. - .

* 7, Cutting sheet metal with ring and circle Shear to produce
- a curcular cut within l/32 of an inch. . ;

-8 g,_RemoVing burrs from.Sheet mwtal with-
. a.File.. . ..
. Abrasive cloth
INFORMATION
T A l Selecting appropriate layout tools for task
'ii* 2. ”Selecting most appropriate hand cutting tool for the task
| A 3h'Selecting appropriate abrasive cloth for task |
'hAii.,Selecting-appropriate_file for taske |
¢ 5. Wearing gioves when handling sharp shest metal.
Y | | ~

A

TASK 6-iCUTTING SHEET METAL WITH.HAND TOOLS TO PRODUCE AN IRREGULAR .
. ,_CUT WITHIN. 1/32 OF AN INCH o |

CQMMUNICATIONS L 1 - -
} A 1. Reading blueprint to determine:

a. Size and characteristics of the workpiece
b. Type of operation . e L
c. Finish and accuracy required

d. Kind of material ,

MEASUREMENT , |
A l Checking overall length of sheet metal with rule or'tape.

* 2. Checking gauge. of Sheet me al with sheet metal gauge or
| micrometer. : __‘:1 L . | N

| . . 2T
R e :

NETHEMATIC

!

o |
A 1. Applying knowpedge of fractional parts of an. inch.;

:
!
i

a. Multiplying fractions to determine exact dimensions
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b ‘Adding fractions to determine exact dimen51ons :
_ ~ c. Subtracting fractions to determine exact dimensions
- : . 4, Dividing fractions to determine exact dimensions

{ r. | * 2,iApp1ying knowledge of decimalsé

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensioms
. B o a. Dividing decimals to determine e act dimens1ons

SKILLS w
. 1. Laying out stock with a:

4 a. Square
'8 b. Rule or scale
A ¢. Dividers
* d., Trammel points
A e. Scriber IR
A £. Center punch

o 2.uAdJust1ng pivot screw on hand shears for prOper clearance
for cut. » ,

_* 3. Aligning Sheet metal with shear blade for an accurate cut.

3

* 4, Cutting cheet metal with aV1ation snips to produce an ir-
regular cut within 1/32 of an inch.

* 5. Cutting sheet metal with combination snips to produce an
~  irregular cut'within 1/32 of an inch.

x 6. Cutting sheet metal with bench lever shears to produce an
‘ irregular cut'within 1/32 of an inch

-I

fA‘7. Remov1ng burrs from Sheet metal W1th a.r

a. File - .
b Abrasive cloth
.{INFORMATION o o |
‘*5[?A 1 sele ing appropriate 1ayout tools for task..ly |
;_Ef 2, Selecting most appropriate hand cutting tool for the task.
gimis Selecting appropriate abra51ve cloth for task
‘?fjfif;§r4a $electiﬂg appr@priate f:l.lelfOr task Eﬁ'jf"7:.
g, Wearing gloves when handl mg sharp sheret meta].

|
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. CUT WITHIN 1/32 OF AN INCH.

v S
Lt ‘

TASK 7: CUTTING SHEET METAL WITH MACHINERY TO PRODUCE AN IRREGULAR.

COMMUNICATIONS

f};ﬁfi;{Réading blueprint to Jetermine:

a. Size and characteristics of the workpiece
b. Type of operation | -

- €. Finish and accuracy required
d. Kind of matezial

MEASUREMENT |
4 1. Checking overall length of sheet metal with rule or tape.

* 2. Checking gauge of sheet metal with sheet metal gauge or
- micrometer. : o | . e

MATHEMATICS

‘A 1. Applying knowledge of fractional parts of an inch:

« Muitiplying fractions to determine exact dimensions
>. Adding fractions to determine exact dimensions .
. Subtracting fractions to determine exact dimensions

d. Dividing fractions to determine exact dimensions -

* 2. Applying knowledge of decimals:

. Adding decimals to determine exact dimensions

- Subtracting decimals to determine exact dimensions
. Multiplying decimals to'determine exact dimensions
. Dividing decimals to determine exact dimensions

B

"4 b. Rule or scale -
C. Dividers
d. Trammel poi
« Seriber |, = ] S
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* 2, Aligning sheei: metal with shear blade for an accurate cut. i
A3
¢ 3. Adjusting upper cutter adjustment handle on ring and circle
cutter for specific gage metal being cut.

[}

¢ 4. Cutting sheet metal with ring and circle shears to produce
an irregular cut within 1/32 of an inch.

¢ 5. Operating a ring and circle cutter to produce an irregular
cut. w1th1n 1/32 of an inch.

A 6. Removing burrs from sheet metal with:
a., File
b. Abrasive cloth
INFORMATION
A 1. Selecting appropriate layout tools for task.
* 2, Selecting most appropriate hand cutting tool for the task.
A 3. Selecting appropriate abrasive cloth for task.
A 4. S:lecting appropriate file for task.

¢ 5. Wearing gloves when handling sharp sheet metal.

TASK 8: CUTTING SHEET METAL WITH HAND TOOLS TO PRODUCE A NOTCHED
CUT WITHIN 1/32 OF AN INCH
COMMUNICATIONS
A 1. Reading blueprint to determine:
a. Size and characteristics of the workpiece
b. Type of operation
c. Finish and accuracy required
d. Kind of material
MEASUREMENT
Al. Checking'overall length of sheet metal with rule or tape.

* 2. Checking gauge of Sheet metal -with sheet metal gauge or
mlcrometer.

~
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MATHFHMATICS
L —— &~ T ]

0 1. Applying knowledge of fractional parts of an inch:

* 2,

SKILLS

Ao,

" a., Multiplying fractions to determine exact dimensions
~b. Adding fractions to determine exact dimensions

- ¢c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

Laying out stock with a:

a. Square

b. Rule or scale
c. Dividers

d. Trammel points
e. Scriber

f. Center punch

oD DD

Adjusting pivot screw on hand shears for proper clearance
for cut.

Aligning sheet metal with shear blade for an accurate cut.

Cutting sheet metal with airplane snips (right and left
hand) to produce a notched cut within 1/32 of an inch.

Cutting sheet metal with hand notcher to produce a notched
cut within 1/32 of an inch.

Cutting sheet metal with bulldog snips to produce a notched
cut within 1/32 of an inch.

Cutting sheet metal with combination snips to produce a
notched cut within 1/32 of an inch.

Cutting sheet metal with bench level shear to produde a
notched cut within 1/32 of an inch.

Removing burrs from sheet metal with:

a. File |
b. Abrasive cloth
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INFORMATION
A 1. Selecting approgriate layout tools for task.
* 2. Selecting most appropriate hand cutting tool for the task.
4 3. Selecting appropriate abrasive cloth for task.
A 4, Selecting appropriate file for task.

® 5. Wearing gloves when handling sharp sheet metal.

\ P
TASK 9: CUTTING SHEET METAL WITH MACHINERY TO PRODUCE A NOTCHED
CUT WITHIN 1/32 OF AN INCH
COMMUNICATIONS
A 1. Reading blueprint to determine:
a. Size and characteristics of the workpiece
b. Type of operation
c. Finish and accuracy required
d. Kind of material
MEASUREMENT
A 1. Checking overall length of sheet metal with rule or tape.
* 2. Checking gauge of sheet metal with sheet metal gauge or
- micrometer.
MATHEMATICS
Al, Applying knowledge of fractional parts of an inch:
a. Multiplying fractions to deterinine exact dimensions
b. Adding fractions to determine exact dimensions
¢. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions
* 2. Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

ERIC

Full Tt Provided by ERIC.




SKILLS

1.

A 8.

Al.
* 2.
A 3.
A 4,

® 5.

A 1.

Laying out stock with a:

A a. Square

A b. Rule or scale
A c. Dividers

* 4. Trammel points
A e. Scriber

A £. Center punch

Aligning sheet metal with Shéar blade for an accurate cut.
Adjusting blades of notches for desired notched style.

Cutting sheet metal w1th portable power shears to produce
a notched cut within 1/32 of an inch.

Cutting sheet metal with combination notcher, coper, and
shear to produce a notched cut within 1/32 of an inch.

Cutting sheet metal with saber saw to produce an interior

‘cut within 1/32 of an inch.

Cutting sheet metal with a nlbbler to produce an interior
cut within 1/32 of an inch.

Removing burrs from sheet metal with a:

a. File
b. Abrasive cloth

INFORMATION

Selecting appropriate layout tools for task.

Selecting most appropriate hand cutting tool for thé task.
Selecting appropfiate abrasive cloth for task.

Selecting appr0priate file for task.

Wearing gloves when handling sharp sheet metal.

TASK 10: CUTTING SHEET METAL TO PRODUCE AN INTERIOR CUT WITHIN

1/32 OF AN INCH

Reading blueprint to determine:




. Size and characteristics of the workpiece
Type of operation

c. Finish and accuracy required

d. Kind of material

oo

MEASUREMENT
4 1. Checking overall length of sheet metal with rule or tape.
* 2, Checking gauge of sheet metal with sheet metal gauge or
' micrometer.
MATHEMATICS \
A 1. Applying knowledge of fractiocnal parts of an inch:
a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions
c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions
* 2, Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions
SKILLS
1. Laying out stock with a:
A a. Square
A b. Rule or scale
" A ¢. Dividers
* 4, Trammel points
A e. Scriber
A £, Center punch
s 2. Adjusting pivot screw on hand shears for proper clearance
for cut.
* 3, Aligning sheet metal with shear blade for an accurate cut.
* 4, Cutting sheet metal with aviation snips (straight right
hand, left hand) to produce an interior cut within 1/32
of an inch.
* 5, Cutting sheet metal with a portable power shear to produce

an interior cut within 1/32 of an inch.
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* 6. Cutting sheet metal with hawk bill snips to produce an
interior cut within 1/32 of an inch.
* 7. Cutting sheet metal with saber saw to procduce an interior
cut within 1/32 of an inch. ‘
4 8. Removing burrs from sheet metal with a:
a. File
b. Abrasive cloth
INFORMATION

A 1. Selecting appropriate layout tools for task.

* 2. Selecting most appropriate hand cutting tool for the task..
A 3.’Se1ecting appropriate abrasive cloth for task.

&k 4. Selecting appropriate file fof taék.

¢ 5. Wearing gleves when handling sharp sheet metal.

TASK 11: FORMING SHEET METAL CYLINDERICAL SHAPES ON SLIP ROLL
" FORMING MACHINE -
SKILLS

1. 2djusting bottom roll for receiving specific gage sheet
metal.

. Adjusting back roller for forming cylinder.

Operating slip roll forming machine to produce a cylinder.

Readjusting back roller for small cylinder shape.

wn > w N
[ ]

. Removing cylinderical shape from slip roll forming machine.

TASK 12: FORMING SHEET METAL CRIMPING ON A CRIMPING MACHINE

MEASUREMENT

A-l.'Méasuring with rule to s-%t gage on crimping machine.

©

ERIC

Aruitoxt provided by Eic:
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A 1. Applying knowledge of fractional parts of an inch:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

1. Installing crimping rolls on crimping machine. -
2

. Adjusting gage on crimping machine to produce a specific
length crimp.

3. Operating crimping machine to produce a crimped edge.
4. Adjusting crankscrew for specific depth of crimp.

5. Adjusting wing nuts for light or heavy bead when using
beading and crimping rolls.

® 6. Holding work in a horizontal position against gage.

INFORMATICN

1. Operating crimping machine without running over the seam.

TASK 13: FORMING SHEET METAL BEADING ON A BEADINS MACHINE

MEASUREMENT

A1, Measuring with rule to set gage on beading machine.

MATHEMATICS
A l. Applying knowledge of fractional parts of an inch:

a. Adding fractions to determine exact dimensions
b. ‘Subtracting fractions to determine exact dimensions

SKILLS
1. Installing beading rolls on beading machine.

2. Checking alignment of the rolls for equal side clearance.




3. Adjusting gage on beading machine to set distance for
bead.

¢ 4. Holding work against gage for uniform bead.

5. Operating beading machine to produce a bead.

INFORMATION

1. Selecting proper beading rolls for the task called for
in blueprint.

2. Operating beading machine without running over seam

TASK 14: FORMING A SINGLE HEM ON BAR FOLDER OR BRAKE FOR STRENGTH

MEASUREMENT

.¢ 1. Reading scale adjustment on bar folder for depth of bend.

gAEﬂEMATICS
A l. Applying knowledge of fracticnal parts of an inch:
&, Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions
SKILLS
® 1. Adjusting depth gage on baf folder for specific size hem.
2, Oferating baf folder to produce a hem.
¢ 3. Aligning layout line with bending leaf.
4, Operatiﬁg-a brake to produce a hem.
® 5. Setting dgwn'hem on bar folder.

® 6. Setting down hem on a brake,

INFORMATION

¢ 1. Allowing enough material for bend.

ERIC

Full Tt Provided by ERIC.
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TASK 15: FORMING DOUBLE HEM ON BAR FOLDER OR BRAKE FOR STRENGTH

MEASUREMENT
¢ 1. Reading scale adjustment on bar foclder for depth of bend.

MATHEMATICS
A 1. Applying knowledge of fractional.parts of an inch:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to :determine exact dimensions

SKILLS

l. Operating a bar folder to produce a double hem. ‘
2. Operating brake to produce a double hem.
3. Readjusting depth gage on bar folder for specific size

double hem. |

INFORMATION

® 1. Allowing enough material for bends.

TASK 16: FORMING SINGLE SEAM ON A BRAKE AND/OR BAR FOLDER FOR
JOINING SHEET METAL PARTS

MEASUREMENT

¢ 1. Reading scale adjustment on bar folder for depth of bend.

MATHEMATICS

A1l Appiying knowledge of»fractional parts of an inchs:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

. SKILLS

1. Operating a bar folder to produce a single seam.

ERIC

Full Tt Provided by ERIC.
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¢ 2. Aligning layout line with bending leaf.

3. Operating a brake to produce a single seam.

TASK 17: FORMING DOUEBLE SEAM ON A BRAKE AND/OR BAR FOLDER FOR
JOINING SHEET METAL PARTS ,

MEASUREMENT

¢'l.“Reading scale adjustment on bar folder for depth of bend.

MATHEMATICS ;

L)

A 1. Applying knowledge of fractional parts of an inch:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

SKILLS
l. Operating a bar folder to produce a double seam.

2. Operating a brake to produce a double seam.

TASK 18: FORMING THE PITTSBURGH LOCK SEAM WITH MACHINERY FOR
JOINING SHEET METAL PARTS

UREMENT

1. Determining overall dimensions of piece to be formed by
adding material to form lock plus width of piece.

MATHEMATICS
4 1. Applying knowledge of fractional parts of an inch:

‘a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

SKILLS

¢ 1. Adjusting machine for gauge metal to be fed.
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2. Operating the Pittsburg Lock Seam Former.

TASK 19: FORMING CAP STRIP SEAM ON A DRIVE CAP MACHINE FOR JOINING
SHEET METAL PARTS

MATHEMATICS |
A 1. Applying knowledge of fractional parts of an inch:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

SKILLS
® 1. Adjusting machine for gauge metal to be feed.
2. Operating drive cap forming machine.

3. Cutting sheet metal to specific dimensions for feeding
drive cap machine.

'TASK 20: DRILLING SHEET METAL TO PRODUCE A FASTENER RECEIVER HOLE

COMMUNICATIONS

1. Reading blueprint to determine hole size to be drilled.

MATHEMATICS
& 1. Applying knowledge of fractional parts of an inch:

a. Adding fractions to determine exact dimensions
b. Subtracting fractions to determine exact dimensions

* 2. Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

r

Full Tt Provided by ERIC.
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& 1. Laying out sheet inetal with:

a. Rule and scale c. Combination square
b. Scriber d. Center punch

2. Punching sheet metal with center punch for accurate
drilling.

*

Installing drill in drill chuck.

Clamping Sheet metal to drill press table.

* * D

3.

4.

5. Operating hand drill to produce a hole.
€. Operating dr;ll press to produce a hole.
7.

*

Removing burrs with an old drill.

INFORMATION

* 1. Selecting correct size drill for task to be performed.

!

TASK 21: ADHERING SHEET METAL PARTS WITH ADHESIVES TO PRODUCE AN

ASSEMBLY | |
COMMUNTICATIONS

* 1. Reading blueprints to determine:
a. Adhesive to be used

b. Surfaces to be bonded:
MATHEMATICS

* 1. Calculating proportions of components of adhesive accord-
ing to specifications.

* 2. Applying knowledge of”weight and volume for mixing adhesive.

- SKILLS

* 1, Cleaning surfaces to be bonded with appropriate cleaning
sclution. ' |

* 2. Mixing adhesive compound according to procedure called for o
in specifications of adhesive. | o

©

ERIC
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3. Applying adhesive to area to be bonded accordlng to speci-
fications of adhesive.

A 4. Clamping metal bonded assembly in a manner appropriate to
assembly and specifications of adhesive.

A 5. Removing clamping devices from bonded assembly.

INFORMATION

* ], Selecting adhesive to be used for the sheet metal aésembly.

TASK 22: WELDING (SPOT) SHEET METAL PARTS TO PRODUCE AN ASSEMBLY

COMMUNICATIONS

1. Reading blueprints to determine number and spacing of
- spot welads.

MEASUREMENT
A 1. Measuring with scale and marking pencil spots to be welded.

MATHEMATICS
* 1, Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

¢. Multiplying decimals to determine exact cimensions
d. Dividlng ¢ecimals to determine exact dimensions.

SKILLS

o 1; Cleaniing sheet metal area to be spot weldéd.

2. A&justing spot welder for correct weld time and pressure.
A 3. Clamping metal assembly for spot welding. |
'_,‘4; Allgnlng tlps of spot welder with areas to be welded.
| 8“5; Remov1ng clavping devices form.welded asseMbly.
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TASK 23: SOLDERING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY

COMMUNICATIONS
1. Reading blueprints to determine:

a. Number of parts to he soldered
b. Surfaces to be soldered

SKILLS
* 1. Cleaning surfaces tc be soldered.
A 2. Clamping work to be soldered.

3. Tinning the soldering copper for efficient soldering
practice.

4. Applying flux to the metal to be soldered.
5. Soldering sheet metal for assenbly.

6. Testing soldered joint with water for leaks.

INFORMATION

l. Selecting most appropriate method of soldering for the
task.

Selecting method of applying solder to specific joint.
Selecting appropriate solder for the job.

Selecting correct flux for the solder practice.

Selecting appropriate tinning solutions.

Selecting appropriate method of lolding work to be soldered.

S I ) L - w N
[ ]

. Handlihg acids with care for safety.

TASK 24: EASTENING SHEET METAL PARTS WITH SHEET METAL SCREWS TO
PRODUCE AN ASSEMBLY

QQMUNICA‘I‘IONS -

1. Reading blueprints to determine size and number of sheet
metal screws needed for the job.
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SKILLS

* 1, Drilling correc¢t size hole to accommodate screws to be
usad.

* 2. Punching sheet metal with center punch to start drill.

* 3, Fastening sheet metal parts with sheet metal screws.

INFORMATICN \

* 1. Selecting correct sheet metal screws for type and thick-
ness of metal to be assembled.

* 2. Selecting correct tightening tool for screws to be used.

TASK 25: BOLTING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY

COMMUNICATION
1. Reading blueprints to determine:
a. Parts to be bolted
b. Size of bolts required

c. Type fit required
d. Torcque required

SKILLS
* 1, Fastening sheet metal parts with bolts.

INFORMATION

* 1. Selecting cbrrect bolts for type and thickness of metal
to be assembled. |

* 2, Selecting correct tightenihg tool fdr balts to be used.

3. Selecting correct washer to be used for assembly.

TASK 26: RIVETING SHEET METAL PARTS TO PRODUCE AN ASSEMBLY

COMMUNICATIONS
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1. Reading blueprints to determine:
~a., Parts to be riveted
b. Size of rivets
"c. Tip fit required
d. Style hezd to be formed
SKILLS

* 1., Drilling correct size hole to accommodate rivets to be
used.

* 2. Riveting sheet metal parts for assembly.

INFORMATION

* 1. Selecting correct riveting tools for the job:

a. Hand
b. Power

* 2, Selecting correct rivets to be used for type and thick-
ness of metal to be assembled.

TASK 27: JOINING SHEET METAL PARTS WITH SEAMS

COMMUNICATIONS

1. Reading blueprints to determine specific seam (s) to be
used in the assembly and their relationship.

SKILLS
1. Assembkling sheet metal parts with seams.

2. Locking sheet metal seams for permanent assembly,

INFORMATION
1. Selecting parts to be mated by seams.
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TASK 1: ADHERING PARTS WITH ADHESIVES USING HAND PROCESSES TO
PRODUCE A METAL BONDED ASSEMBLY

COMMUNICATIONS
* 1., Reading working drawing to determine:
a. Adhesive to use
b. Surfaces to be bonded
MATHEMATICS

* 1, Applying knowledge of weight and volume for mixing ad-
hesives, |

* 2, Calculating proportions of components of adhesive
according to specifications.

SKILLS

* 1. Cleaning surfaces to be bonded with appropriate cleaning
method:

a. Chemical or acid bath
b. Abrasive

2. Setting up metal assembly for bonding.

* 3, Mixing adhesive compound according to procedure called
' for in specification of the adhesive.

* 4, Applying adhesive to area to be bonded with hand tools.

A 5. Clamping metal bonded assembly in a manner appropriate
to assembly and specifications of adhesive.

6. Cleaning hand tools used in applying adhesives with proper
solvents. ‘

A 7. Removing clamping devices from bonded assembly.

INFORMATION
* 1. Selecting appropriate hand tools for applying adhesive.

ERIC

Full Tt Provided by ERIC.
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* 2.

& 3.
* 4.
* 5,

TASK 2:

COMMUNICATIONS

* 1,

SKILLS
* 1.

Selecting adhesive to be used for the metal bond assembly
according to blueprint.

Selecting appropriate clamping devices for assembly.
Selecting @ppropriate mixing devices for assembly,

Practiciﬁg proper safety precaﬁtions as indicated on the
specifications.

ADFIERING PARTS WITH ADHESIVES USING SFRAY EQUIPMENT TO
SPECIFIED THICKNESS TO PRODUCE A METAL BONDED ASSEMBLY

a. Adhesive to use
b. Surfaces to be bonded

Applying knowledge of weight and volume for mixing adQ
hesives.

Calculating proportions of components of adbhzsive
according to specifications.

Reading working drawing to determine:

Cleaning surfaces to be bonded with appropriate cleaning
method:

a. Chemical or acid bath
b. Abrasive '

Setting up metal assembly for bonding.

Mixing adhesive compound according to procedure called
for in specification of the adhesive.

Filling spray chamber with adhesive.

Adjusting spray gun for proper spray density.
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6. Spraying metal surfaces with adhesive spray gun to produce
a metal bonded assembly.

& 7. Clamping metal bonded asserbly in a manner appropriate to
- assembly and specification of adhesive,

8. Cleaning spray chamber with appropriate thinner.

& 9. Removing clamping devices from bonded assembly.

INFO TION
1. Selecting apprcpriate equipment for applying adhesive.

* 2, Selecting adhesive to be used for the metal bond assembly
according to blueprints.

A 3, Selecting appropriate clamping devices for assembdly.
* 4, Selecting appropriate mixing devices for assembly.

* 5. Practicing proper safety precautions as indicated on the
specificaticns.

TASK 3: FASTENING MET@L PARTS WITH SCREW TO PRODUCE AN ASSEMBLY

COMMUNICATIONS

1. Reading blueprints to determine size and number of screws
to be usged.

SKILLS

l. Tightening screws with:

a. Allen wrench h
* b, Phillips-head screwdriver
* o, Standard screwdriver

d. Offset screwdriver

INFORMATION

* 1, Selecting correct s-rews to be used for type and thickness
of metal to be assembled.

* 2, Selecting correct tools to be used for assembling with
screws.
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TASK 4: BOLTING METAL PARTS WITH BOLTS TO PRODUCE AN ASSEMBLY

COMMUNICATIONS

1. Reading blueprints to determine size and number of bolts
to be used.

SKILLS

1. Tightening appropriate metal fasteners with:

a. Adjustable wrench.

b. Torgque wrenches

c. Socket wrench (T-handle)
d. Socket wrench (offset) :

e. Allen wrenches : ' ]
f. Socket wrench ratchet
g. Open-end wrench

h. Box-end wrench

INFORMATION

* 1. Selecting correct tools to be used for assembling with
bolts.

* 2. Selecting correct bolts to be used for type and thickness
of metal to be assembled.

TASK 5: RIVETING METAL PARTS TO PRODUCE AN ASSEMBLY

COMMUNICATIONS : |

1. Reading blueprints to determine size and number of rivets
to be used. : |

SKILLS

* 1. Riveting metal parts with power tools to produce an as-
sembly. '

2. Punching rivets in assembly'with a drift punch.

* 3, Riveting metal parts with hand tools to produce an assembly.
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4. Setting rivets in an assembly.

INFORMATION

* 1, Selecting correct riveting tool for the job:

a. Hand
b. Power

* 2, Selecting correct rivet to be used for type and thickness
of metal to be assembled. :

TASK 6:.TIGHTENING METAL FASTENERS WITH HAND POWER. TOOLS

SKILLS

1. Mounting appropriate attachment to tighten or loosen
metal fasteners.

2, Operating electric impact wrench to tighten or loosen
metal fasteners. '

3. Tightening appropriate metal fasteners with a reversible
electric impact wrench.

INFORMATIOCN

1. Selecting appropriate attachment to tighten or loosen
metal fasteners.

2.‘Précticing proper safety precautions.

TASK 7: MATING PARTS TOGETHER TO PRODUCE SUB-ASSEMBLIES

COMMUNICATIONS

1. Reading blueprints (exploded view drawing) to determine
relationship of detail parts to be mated.

SKILLS
1. Aligning mated parts for assembly with an aligning punch.
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¢ 2. Mating parts to produce a sub-assembly;

INFORMATION

) l; Selecting mated partsSfor the éﬁb-assembly."

TASK 8. MATING PARTS AND SUB-ASSEMBLIES TOGETHER TO PRODUCE MAJOR
| ASSEMBLIES

COMMUNICATIONS

o 1. Readlng blueprints to determine relatlonShlp of details
and sub-assemblies to produce major assemblies.

SKILLS

¢ 1. Mating parts and sub-assemblies to produce major assem-
blies.

INFORMATION
'l.'Mating delicate parts with care.

@ 2. Selecting parts and sub-assemblies for mating.

TASK 9: 'HOLDING PARTS IN CLAMPING DEVICES FOR ASSEMBLY OF DETAILS,

. SUB-ASSEMBLIES," AND ASSEMBLIES
SKILLS S - - R |
1. Holding round stock or pipe in pipe vise. |

A 2, Holding work'to bench with C-clamps.

4 3. Holding work in machinist's vise.
4, Installing_SUb-assemblies an jigs and'fixtufes for assembly.

4 5. Mounting work in swivel-vise..




INFORMATION

l. Clamping work to appropriate tightness dependent upon the
material and operation to be performed.

A 2. Selecting mo"s't appr0priate vise for specific operation to

be performed..

A 3. Selecting most appropriate clamps for specific operation

to be performed.

TASK 10: CUTTING MATERIALS WITH HAND TOOLS TO FIT IN AN ASSEMBLY

COMMUNICATIONS

1l. Reading blueprint to determine:

4 a. Size and characteristics of the workpiece

8 b. Type of cutting operation

A c. Finish and accuracy required
* d. Number of parts to be cut

A e. Kind of materizi ‘

2. Laying out stock with a:

4 a. Square

A b. Rule or scale

A c. Combination square
A d. Dividers

* e. Trammel points

A £. Scriber

3. Cutting appropriate materials with diagonal cutting pliers.

4, Cutting bolt_s, rods, and heavy wire with bolt cutter to

1/32 of an inch.

5. Cﬁti:ing metal (rivets, split nuts, ship castings and thin
- sheets) with cold chisel to 1/32 of an inch.

6. Cutting appropriate materials with side cutting pliers.

¢ 7. Cutting metal tubing with tubing cutter to prbd_uce two

pieces to 1/32 of an inch.

8. Cutting materials with combination pliers.
* 9. Cutting materials with hacksaw to 1/32 of an inch.

*10. Cutting materials with sheet metal snips (all types) to

1/32 of an inch.

Full Tt Provided by ERIC.
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1l. Cutting materials with various types of chisels.
12. Cutéing tubing with tubing cutters to 1/32 of an inch.
13. Cutting bolts with bolt cutter to 1/32 of an inch.

A 14. Removing burrs with:

a. File
b. Abrasive cloth

INFORMATION

* 1, Selecting appropriate cutting tool for task.
% 2. Practicing keeping hands clear of cutting area.

4 3. Cutting metals with sharp tools only.

TASK 11: CUTTING MATERIALS WITH POWER TOOLS TO FIT IN AN ASSEMBLY
TO 1/32 OF AN INCH

COMMUNICATIONS
1. Reading blueprint to determine:

A a. Size and characteristics of the workpiece

A b. Size-drill bit '
4 c. Finish and accuracy reguired

* d. Number of parts to be cut

4 e. Kind of material

A

MATHEMATICS
A 1. Applying knowledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

~ SKILLS

l. Laying out stock with a:

& a. Square | * e. Trammel points
& b. Rule or scale A £. Scriber
4 c¢c. Combination square 4 g. Center punch

4 4. Dividers - .

ERIC




* 2, Cutting materials with sabre saw for assembly.
* 3. Cutting materials with a nibbler saw for assembly.

* 4. Sawing metal stock with hand hack saw to produce two
pieces. :

INFORMATION

A1, Selecting appropriate layout tools.
2. Selecting appropriate power tool for the task.
¢ 3. Practicing keeping hands away.from cutting area.

TASK 12: FILING STOCK TO PRODUCE A FINISHED ASSEMBLY TO .001 OF
AN INCH

KILLS

* 1. Files material with different shaped files to produce a
flat surface.

A 2. Files material with different shaped files to remove excess
metal (deburrs).

<

INFORMATION

A 1. Selecting correct file shape, size, and type of material
to be filed. | '

TASK 13: DRILLING HOLES IN MATERIAL WITH HAND DRILL TO PRODUCE A
HOLE TO .005 OF AN INCH

COMMUNICATIONS
A 1. Reading blueprint to determine:

2. Size and characteristics of the workpiece to be 1
drilled

b. Type of operation

c. Finish and accuracy required

d. Kind of material
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MATHEMATICS
A 1. Applying knowledge of fractional'parts‘of an inchs

‘a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2, Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions
e¢. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

SKILLS
1.,Laying out stock with a:

a. Square

b. Rule or scale

c. Combination square

d. Center head
Hemaphrodite calipers
£. Dividers ‘
g. Trammel points

h. Scriber

i. Center punch

oD *> * DD
()]
]

* 2. Mounting drill bit in hand drill.
* 3. Drilling material with hand drill for assembly.

INFORMATION
* 1. selecting hand drill most appropriate for task.
* 2. Selecting drill bit size according to working drawing.

@ 3; Practiéing keeping hands away from drilling area.

TASK 14: DRILLING STOCK WITH HAND POWER DRILLS TO PRODUCE A HOLE
TO .005 OF AN INCH

' COMMUNICATIONS .

©

- ERIC
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a. Size and characteristics of the workpiece to be
drilled

b. Type of operation

c. Finish and accuracy required

d. Kind of material

MATHEMATICS
A 1. Applying knowledge cof fractional parts of an inch:

a., Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2. Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to  determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

SKILLS
' 1. Laying out stock with a:

a. Square

b. Rule or scale

c. Combination square

d. Center head

e. Hemaphrodite calipers
f. Dividers

g. Trammel points

h. Scriber

i. Center punch

oD > % 0D D

* 2. Mounting érill bit in hand power drill.
* 3, Drilling materials with hand power drill for assembly.

INFO TION

* 1., Selecting hand power drill mosﬁ appropriate for the task.
* 2, Selecting drill bit size according to working drawing.

® 3. Practicing keeping hands away from drilling area,
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TASK 15: REAMING STOCK WITH HAND WRENCH TO PRODUCE A FINISHED
HOLE TO .001 OF AN INCH

COMMUNICATIONS

1. Reading blueprint to determine:
A a, Size and characteristics of the workpiece
b. Size of reamer required
4 ¢, Finish and accuracy required

* d. Number of parts
4 e. Kind of material

ICS
* 1. hpplying knowledge of decimals:
a, Adding decimals to determine exact dimensions
b. Subtracting decimalgs to deterimine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

SKILLS
* 1., Mounting reamer in reamer wrench.

* 2, Reaming drilled hole to produce a finished hole to .00l
of an inch.

INF TIO
1. Selecting reamer wrench for the task.

* 2, Selecting correct size reamer for the task.

TASK 16: REAMING STOCK WITE HAND DRILL TO PRODUCE A FINISHED HOLE
' TO .001 OF AN INCH

COMMUNICATIONS
1. Réading blueprint to determine:

A a, size and characteristics of the workpiece
b. Size reamer required
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A €. Finish and accuracy required
* 4. Number of parts to bhe reamed
A e. Kind of material

MATHEMATICS
* 1, Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

SKILLS
1. Mounting reamer in hand drill.

2. Reaming drilled holes with hand drill to produce a fin-
ished hole to .001 of an inch.

(0) TIO
* 1. Selecting appropriate hand drill for task.

* 2, Selecting correct size reamer for the task.

TASK 17: COUNTERSINKING HOLE WITH HAND TOOLS TO PRODUCE A FASTENER
RECEIVER HOLE

COMMUNICATIONS

1. Reading blueprint to determine:

4 a, Size and characteristics of the workpiece
A b, Type of operation

A c¢. Finish and accuracy required

* 4. Number of parts to be countersunk

A e. Kind of material

SKILLS
1. Mounting countersink in hand drill.

2. Countersinking drilled hole with countersink in hand drill
to produce a fastener receiver hole.
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INFORMATION
* 1. Selecting appropriate hand drill for the task.

* 2. Selecting proper countersink for the task.

TASK 18: COUNTERSINK HOLES WITH POWER DRILL TO PRODUCE A FASTENER
- RECEIVER HOLE
COMMUNICATIONS
1. Reading blueprint to determine:
A a. Size and characteristics of the workpiece
A b. Type of operation
A ¢. Finish and accuracy required
* d. Number of parts to be countersunk
A e. Kind of material
SKILLS
1. Mounting countersink in hand drill.
2. Countersinking drilled hole with countersink in power
drill to produce a fastener receiver hole.
INFORMATION
* 1. Selecting appropriate power drill for the task.

* 2. Selecting proper countersink for the task.

»

TASK 19: TAPPING HOLES WITH TAPS TO PRODUCE A THREADED LOLE

COMMUNIGATIONS
1. Reading blueprint to determine:

A a, Size and characteristics of the workpiece to be
- tapped ~

A b. Type of operation

A c. Finish and accuracy required

* d. Number of parts to be tapped

‘A e. Kind of material




Applying knowledge of decimals:
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

Mounting tap in tap wrench.
* 2, Applying cutting oil to the tapping operation.
3. Tapping a hole with a tap to produce a threaded hole.

4. Removing tap from finished hole.

ANFORMATION

® 1. Selecting appropriate tapping wrench for the task.

2. Selecting tap for task.

3. Tapping hole according to type of material.

TASK 20: CUTTING THREADS WITH DIES TO PRODUCE A THREADED MEMBER

COMMUNICATIONS
1. Reading blueprint to determine:

A a. Size and characteristics of the workpiece to have
threads cut

A b. Type of operation

A ¢. Finish and accuracy required

* 4§, Number of parts to have threads cut

A e. Kind of material

MATHEMATICS
* 1. Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
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c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions
SKILLS
" 1l. Mounting die in die stock.

* 2. Applying oil to cutting process accordlng to type of
material being threaded.

3. Cutting stock with a die to produce external threads.

4., Removing die from firished external thread.

INFORMATION
1. Selecting appropriate wrench for holding die for task.
2. Selecting appropriate die for task.

3.. Cutting threads according to type of material.

TASK 21: PUNCHING MATERIALS WITH HAND PUNCHES TO PRODUCE A HOLE

COMMUNICATIONS
1. Reading blueprint to determine:

A a, Size and characteristics of the workpiece to be
punched

A b. Finish and accuracy required

* ¢, Number of parts to be punched

A d. Kind of material

SKILLS
1. Laying out stock with a:

a. Square

b. Rule or scale

c. Combination sqguare
d. Dividers

¢, Trammel points

f. Scriber

g. Center punch

e ¥
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2. Punching gasket materials with a gasket punch.

* 3, Punch light gauge metals with a hollow metal cutting
punch.

¢ 4. Aligning punch with layout lines and points for accurate
punching.

INFORMATION

* 1. Selecting puanch required for job.

2. Using punches which have had heads ground safely.

'TASK 22: PUNCHING MATERIALS WITH POWER TOOLS TO PRODUCE A HOLE

COMMUNICATIONS

1. Reading blueprint to determine:

A a. Size and characteristics of the workpiece to be
punched

A b. Finish and accuracy required

* ¢. Number of parts to be punched

A d. Kind of material

SKILLS

1. Laying out stock with a:

a. Square

b. Rule or scale

c. Combination square
d. Dividers

e. Trammel points

f. Scriber

g. Center punch

S D> >

2. Operating power punch to produce holes.
¢ 3. Aligning layout lines with punch for accurate punch.

INFORMATION

1. Practicing keeping hands away from punching area.
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TASK 23: CHECKING DIMENSIONS OF DETAILS WITH PRECISION INSTRUMENTS
FOR ACCURATE ASSEMBLY

COMMUNICATICNS
A 1. Reading blueprint to determine:

a. Size of the workpiece
b. Finish and accuracy required

MEASUREMENT
¢ 1. Checking squareness of objects with a try square.
¢® 2. Checking squareness of objects ’with a carpenter's square.

¢ 3. Checking dimensions of detaiis with divider to verify lay-
out.

¢ 4. Checking angles of objects with a combination square.

¢m5. Checking angles of objects with a sliding T-bevel.

* 6. Checking gauge of wire with wire gauge.

* 7. Checking cuuge of sheet metal with wire gauge.

¢ 8. Determining number of threads per inch with a thfead gage.

* 9. Checking dimension of sub-assemblies for accuracy with a
micrometer (inside and outside).

* 10. Checking dimensions for accuracy with outside calipers.
11. Checking dimensiocns for accuracy with form gauge block. 1

* 12, Checking dimensions for accuracy with inside calipers. |

MATHEMATICS

® 1. Calculating unknown d1mens1ons from known dJ.mens:Lons to
check for accuracy.

A 2. Applying knowledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions

b. Adding fractions to determine exact dimensions

€. Subtracting fractions to determine exact dimensions .
d. Dividing fractions to determine exact dimensions 1

EKC
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* 3, Applying knowledge of 'decimals:.
a. Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions

c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions s

INFORMATION

* 1. Selecting appropriate precision instrument for dimensicns b
to be checked, ‘

* 2. Practicing safe instrument handing for accurate measure-
ment.

TASK 24: CHECKING DIMENSIONS OF SUB-ASSEMBLIES AND ASSEMBLIES TO
PRODUCE ACCURATE ASSEMBLIES

CCMMUNICATIONS
A 1. Reading blueprint to determine:
a. Size of the workpiece
b. Finish and accuracy required
MEA SUREMENT
®1. Checking .Squareness of objects with a try square.

¢ 2. Checking squareness of objects with a carpenter's square.

| ¢ 3. Checking dimensions of details with divider to verify lay-
out. -

¢ 4. Checking angles of objects with a combination square,

# 5. Checking angles of objects with a sliding T-bevel.

* 6. Checking gauge of wire with wire gauge,

* 7. Checking gauge of sheet metal with wire gauge'.

¢ 8. Determining number of threads per inch with a thread gage.

* 9, Checking dimension of sub-assemblies for accuracy with a
micrometer (inside and outside).

ERIC

Full Tt Provided by ERIC.
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* 10. Checking dimensions for accuracy with outside calipers.
1l1l. Checking dimensions for accuracy with form gauge block.

* 12. Checking dimensions for accuracy'wiﬁh inside calipers.

MATHEMATICS

® 1. Calculating unknown dimensions from known dimensions to
check for accuracy.

4 2. Applying knowledge of fractional parts of an inch:
a. Multiplying fractions to determine exact dimensions
b. Adding fractions toc determine exact dimensions
C. Subtracting fractions tc determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 3. Applying knowledge of decimals:
a., Adding decimals to determine exact dimensions
b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

INFORMATION

* 1. Selecting appropriate precision instrument for dimensions
to be checked.

~

* 2, Practicing safe instrument handing for accuracy measure-
ment.

TASK 25: MEASURING STOCK WITH PRECISION INSTRUMENTS FOR ASSEMBLY

g_o_mumcm:bn.g
4 1. Reading blueprints to determine dimensions of sub-assemb-
lies and assemblies.
MEASUREMENT
A 1. Measuring objects with a tape rﬁle to determine length.
b 2. Measuring objecés with a steel rule to determine length.
A 3. Measuring dbjectS'with a steel tape to determine length.
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A 4. Measuring objects with a folding tape to determine length.
A 5. Measuring objects with a hook rule to determine length.

* 6. Measurlng outside and inside dimension of an object W1Eh
vernier caliper to determine dimensions.

* 7. Measuring outside dimensicn of an object with an outside
micrometer to determine dimension.

* 8. Measuring outside dimensions with outside calipers to
determine dimension.

* 9, Measuring inside dimension of an cokject with an inside
micrometer to determine dimension.

* 10. Measuring inside dimension of an cbject with inside cali-
' pers to determine dimension. .

* 11, Measuring depth dimensions with a depth micrometer.
¢ 12. Measuring screw threads with a screw thread micrometer.

¢ 13. Measuring small openings with feelers gage to determine
dimension.

MATHEMATICS
A 1. Applying knowledge of fractional parts of an inch: 1

&, Multiplying fractions to determine exact dimensions
b. Adding fracticons to determine exact dimensions

c. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

* 2, Applying knowledge of decimals:

a. Adding decimals to determine exact dimensions

b. Subtracting decimals to determine exact dimensions
c. Multiplying decimals to determine exact dimensions
d. Dividing decimals to determine exact dimensions

INFORMATION

A 1. Selecting appropriate measuring devices for task.

* 2. Practicing safe instrument handling for accurate measure-
ment.

ERﬂ]
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TASK 256: STAMPING NUMBER AND LETTERS ON METAL STOCK FOR IDENTIFI-
CATION

COMMUNICATIONS

l. Reading biueprints to determine style and size number
and/or others to be stamped on items.

MATHEMATICS |
& 1. Applying knowledge of fractional parts of an inch:

a. Multiplying fractions to determine exact dimensions
b. Adding fractions to determine exact dimensions

Cc. Subtracting fractions to determine exact dimensions
d. Dividing fractions to determine exact dimensions

SKILLS .
1. Laying out stock with a:

a. Square

b. Rule or scale

c. Combination square
d., Dividers

f. Trammel points

d. Scriber

o *>oPbp>

2. Aligning numbers and/or letters with layout line.
3. Stamping numbers and/or letters on metal.

LINFORMATION
1. Selecting number and/or letters to be used.

TASK 27: HAMMERING APPROPRIATE METAL PARTS WITH VARIOUS HAMMEhS

SKILLS
1. Hammering appropxiate material withs

a. Ball peen hammer
‘b, Straight peen hammer

Aruitoxt provided by Eic:
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c. Cross peen hammer
d. Soft faced hammer
e. Wooden hammer

f. Tack hammer

- INFORMATTON

1. Selecting appropriate hammer for job to be accomplished.

2. Recognizing the necessity of using a hammer with its head
tight to handle.

TASK 28: FLARING METAL TUBING WITH FLARING TOOL TO PRODUCE A FLARE

KIL
1. Mounting tubing in tube-flaring tool.
2. Flaring metal tubing with tube flaring tool.

INFO TION
1. Checking to see if burrs have been removed.
2. Checking to see if tubing has been cut squarely.
3. Selecting appropriate flaring tool for task.

TASK 29: ALIGNING PARTS IN SUB-ASSEMBLIES AND ASSEMBLIES WITH q
HAND TOOLS

C CATION
® 1. Reading working drawing to determine parts relationships.

SKILLS
1. Aligning parts with an alignment punch.

INFORMATION
1. Selecting correct tool for aligning. |
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INSTRUCTIONAL SEQUENCE EXAMPLE
METAL FORMING AND FABRICATICN

This section of the report provides a
suggested instructional sequence that may
be utilized by the teacher in developing a
lesson for each of the tasks listed in the
task analysis section of the report. The
task is shown at the top of the page with
the headings for the areas of human require-
ment listed belcw the task. Under each head-
ing the behavicoral statements have been ar-
ranged in a suggested instructional sequence.
The arrangement provides the teacher with an
instructional pattern that can be used to de-
velop lesson plans, materials of instruction,
and visual aids.




Samminications

Reading bluvprint
£0 deternine kind
of material,

PRECEDING PAGE BLANK-NOT EILMED

TURNING STOCK ON LATHE TO PRODUCE A FACED SURFACE

Sgisnce

Reading blueprint
to determine size
and charscteristic
of the workpiece,

Meaguring stock
with rule or scale

Applying knowledge
of fractional parts
of an inch:

(a)Multiplying frac-
tions to deter-

Reading blueprint
to determine num-
ber of pirts to be
machined.

to determine length.

Selecting appropri-

mine exact di-
mensions
(b)Adding fractions
to determine ex-
act dimensions
(c)Subtracting frac-
tions to deter-
mine exact di-
mensions
(d)Dividing frac-
tions to dster-
nine exact di-
mensions

Megsurements @ Mathamatjcs @ Informatien

Laying out stock
with:

ate layout tool for
the task.

(a)Rule or ncale
(b) Scribver

Cutting stock to

Selecting appropri-
ate hlckmpglld.l
for the task.

Computing frection-
al equivelents of

decimalse.

Selecting method of
holding stock to be
machined:

(b)Power hack saw
(c)Power hand saw

[Mounting

(a) Chuck

(b) Collet

(c) Between Cen-

(a)Chuck- 3 jaw,
4 jaw

(b)Collet
(c)Face plate

Protectirg V-Ways
with woo: when
mounting chucks

Selecting methods

tools

Selecting proper
the job

Explaining gear
and pulley drive
ratios

Reading blueprint
to determine type
of opsration.

Computing automatic
fesd for various
matals,

Selecting (from
chart) correct

fcads for various
metuls

of holding cutting |~

facing tool for =

cutting speeds and =

| (a) Chuck 3 jaw,

|| tool in holder irn

ters
(d) race plate,
in-on lathe

I

leaning machine with
rag and brush to ob-
in an accurate set

P

Mounting stock in-
on la’he

4 jaw
(b) Collet
(c) Between centers
(d) Tace plate

Mounting facing

tool post and ad-
just point.

Adjusting controis

Computing cutting
speeds for various

| —

metals

Sslecting direction

of cut 1

Explaining the
physical proper~
ties of the ma-
chinability of
verious matals

Explaining heat
transfer
tool and work

Reading blusprint
to determine fin-
ish and accurscy
required.

Selecting proper
cutting fluids for l

Practicing proper
ssfety precautions
vhen opsrating a
drill press:

to obtain proper
spindle speed.

Adjusting controls
to obtsin proper
feed,

Setting cross feed
for roughing depth

(a)Wearing goggles
or face shield

(b)Wearing appro-
priate apparsl

(c)Remove zll tools
before sterting
mechine

(d)Make adjustments
after rachine has
stoppad

(e)Using only cut-
ting tools which
have been ade-
g,'g‘t.l’ sharpen-

(fiMaintaining all
safety guards in
place

various metals ok

Removing and dis-
sing of chips to
P work area clear

and free from dancsr

Selecting proper type
of file

burrs

Selecting abrasive

cloth for removing

=4 for finishing depth

of cut

Applying cutting
£luids to lubri-
cate cutting ac-
tion and reduce
cutting temperature

Operating lathe to
produce a faced
surfaca

Setting cross feed

of cut

Removing work from
hwlding devices

Removing burrs £rom
finished work with:

a., file
b. Abrasive cloth




COMMON AREAS OF HUMAN REQUIREMENT
METAL FORMING AND FABRICATION

An inventory of skills and knowledges
was compiled for each of the occupations in
the metal forming and fabrication cluster.
An analysis of these skills and knowledges
was made to determine their frequency of
appearance for each of the occupations irn
the cluster. The frequency of appearance
~is shown with respect to the following
categories:

1. Common to all occupations.

2. Common to several occupations.
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AREAS OF HUMAN REQUIREMENT COMMON TO ALL OCCUPATIONS IN THE
METAL FORMING AND FABRICATION CLUSTER

:
O
AREAS OF HUMAN REQUIREMENT =
7 I
=] = 4
= 44 g
H B &
8 A ®
-
§ B & 2
COMMUNICATION
1. Reading blueprints to determine:
a. Size and characteristics of
Work piece. " e ® ° ° ° ° ® 31 51 9 14
b. Material to be used. . . . . 31 52 9 9
c. Finish and accuracy. . e o 27 52 9 14
d. Type of operation required e o 26 52 9 9
MEASUREMENT .
1. Measuring stock with a rule or scale . . 17 52 13 10
MATHEMATICS
l. Applying knowledge of fractional parts'
of an inch:
a. Adding fractions to determine
exact dimensions. . . . 25 52 19 7
b. Subtracting fractions to deter-
mine exact dimensions . . 25 52 19 7
c. Multiplying fractions to deter-
mine exact dimensions . . 25 52 19 7
d. Dividing fractiocns to determine
exact dimensions. . . . . . 25 52 19 7
KILLS
l. Laying out stock with a:
a. Rule or scale. . . . . . . 18 51 9 7
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AREAS OF HUMAN REQUIREMENT

b.
C.
d.
e.
£.

Square. . . . .
Combination square.
Dividers . . . .

Scriber . . . .

Center punch, . .

2. Mounting stock with clamps .

3. Mounting stock in a vise . .

4. Removing burrs from stock with:

a.

File o

b. Abrasive cloth . .

INFORMATION

1. Sciecting the appropriate layout
for the task . . . . . .

Selecting the appropriate clamps
for the task . . . . . .

' Selecting the appropriate vise

for the task . . . .« « =«

Selecting the appropriate file

for the task . . . . . .

Selecting the appropriate abrasive

cloth forthe task . . . .

e o 9 [} [}

%

g

o,

2
2 % - B
'g n B &
5 B 0
S B 8B &
18 51 9 7
10 51 1 1
17 51 S 6
17 51 10 6
9 51 10 3
17 51 4 3
17 1 1 3
23 52 9 1
28 52 9 3
18 51 9 7
17 51 4 3
17 1 1 3
23 52 9 1
28 52 9 3




AREAS OF HUMAN REQUIREMENT COMMON TO SEVERAL OCCUPATIONS IN THE

METAL FORMING AND FABRICATION CLUSTER

AREAS OF HUMAN REQUIREMENT

COMMUNICATION -

l. Reading blueprints to determine the
number of parts. . . . . ¢ . . .

MEASUREMENT

1. Measuring stock on workpiece with:

a.
bQ
c.
dﬁ
e.

MATHEMATICS

Outside micrometer .
Inside micrometer. .
Outside calipers . .
Inside calipers . .
Vernier calipers . .

1. Applying knowledge of decimals:

. a.
b.
Ce.

d.

Addlng dec1mals to determine

exact dimensions . . . . .

Subtractlng decimals to deter-
mine exact dimensions . .

Multlplylng decimals to deter-
mine exact dimensions . . .
Dividing decimals to determine
exact dimensions . . . . .

2. Calculating proportions of components of
adhesive according to specification . .

163

SHEET METAL WORKER

& i
n
=2 o
5 B B og
‘NRER
31 52 0 10
13 0O 10 3
3 (0] 0 3
5 (0] 0 3
3 0] (0] 3
6 0 (0] 1l
24 0 12 9
24 0 12 9
24 0 12 9
24 0 12 9
(0] 1l 2
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AREAS OF HUMAN REQUIRFMENT

SHEET METAL WORKER

& &
H o
2 8 o &
SKILLS
1. Laying out stock with a:
| a. Center head, . . . . . . . 8 51 0 2
b. Hermaphrodite calipers . AT 8 51 0 1
c. Surface gauge . . .' .". '« .16 51 0 O
d. Trammel points. . . . . . . O 51 9 3
2. Cleaning metal parts with approprlate
cleaning solution . . . . . W . . . 0 52 3 2
3. Cutting stock with a hand hack saw "Ju,. .19 50 0 11
4. Cutting stock with a power hack saw . . .19 50 0 O
5. Cutting stock withabandsaw. . . . .19 50 0 0 ‘
6. Cutting stock with aviation snips. . . . O 0 5 1
7. Cutting stock with combination snips. . . 0 0 4 1
8. Cutting stock with a portable power

Shear ® ® ® . L ® L ® ® ® ® ® L L o o 2 1

9. Drilling stock with a hand drill to
| produce a hole . . . . . « « « « « 0 0 3 1 |

10. Drilling stock with a drill press to
produce a hole . . . =« ¢ « o =« « o 1 0 3 0

1ll. Removing burrs with anold drill . . . . 7 0 1 0

12, Riveting stock with riveting tools
to produce an assembledunit . . . . . O o 1 1

13. Bolting parts to produce an assembled
unit [ J ® ® ® [ ] L ® ) ® ® o ® ® ® o o 1 2

14, Fastening metal parts with sheet metal
screws [ ] [ ] [ ] [ ] -] [ ® ® [ ] o ® [ J o o o l l




AREAS OF HUMAN REQUIREMENT

INFORMATION

l. Selecting appropriate hack saw blades
for the task. . . . . . . .« . .

Selecting drill bits for dArilling holes.

Selecting appropriate screws for the task

Selecting appropriate bolts for the task

Selecting appropriate rivets for the task

O U e W N
[ ]

. Selecting appropriate adhesive for the
taSk [ ] [ ] [ ] [ ] [ ] [ ] [ J [ ] [ ] [ ] [ ] [ ]

7. Selecting appropriate cutting tools for
the task . . . ¢ « ¢« o o « o

8. Practicing proper safety precautions:

a. Wearing goggles or face shield
b. Wearing appropriate apparel .

ERIC
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5§ 5
- T |
Z m m
- A
§ o B @
s B g o
19 50 0 1
2 0 1 2
0 0 1 1
0 0 1 1
0 0 1 1
0 0 1 2
0 0 5 1
33 52 0 0
33 52 9 0




COURSE OUTLINE
METAL FORMING AND FABRICATION

This section of the report includes the
course outline for the metal forming and fab-
brication cluster. The course outline is di-
vided into a first and second level program.
Units of instruction have keen developed that
provide the manipulative and verbal learnings
required for job entry into each of the occu-
pations found in the cluster. A list of sug-
gested learning activities has been provided
for each unit as well as a list of instruct-
ional materials for each occupational area.
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COURSE DESCRIPTION: The course outline for the occupational
cluster of metal forming and fabrication is designed to be
used in a cluster concept program in vocational education at
the secondery school level. The program 'is aimed at the de-
vzlopment of skills and understandings related to a group of
occupations within thé,inetal forming and fabrication cluster.
It is not an in-depth development into any one occupation, but
aims at preparing students to enter a range of occupations
within the metal formirg and fabrication cluster,
NEED FOR THE COURSE: The course is designed tc meet the needs
of students pursuing a general curriéulum in the secondary
school system by providing job entry skills in a number of re-
lated occupations; It is also designed to meet the student's
need for self appraisal of interests and potentialities in a
number of occupations:
Specific needs include the £ lowing:
l. To provide students with the opportunity for
gagi:?ter degree of mobility on a geographical

2. To provide students with the opportunity for
mobility within an industry or occupation.

‘3. To provide Students with the opportunity for
greater flexibility in occupational choice
patterns.

4.. To develop students who will be adaptable to
technological changes.

OOURSE OBJECTIVES: The course for the metal forming and
fabrication cluster will be directed toward the following

o sl e v

objectives:
1. To broaden the student's knowledge of the
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available opportunities in the occupations
fgund in the metal forming and fabrication
cluster.

2. To develop job entry skills and knowledge
for several occupations found in the metal
‘forming and fabrication cluster. -

attitude toward work in the metal forming
and fabrication cluster.

4. To develop a student's insight into the
sources of information that will be help-
ful to him as he moves through the occu-
pationai areas. ' |

The specific objectives for the course are the following:

l. To develop the student's competency in
the use of common hand tools found in
~the me¢tal forming and fabrication cluster.

2. To develop the student's competency in
- using power tools and equipment needed
for job entry into the occupations found
in the metal forming and fabrication cluster.

3. To develop the student's understanding
of the operations, procedures, and
processes associated with the metal forming
* and fabrication cluster.

4. To develop safe working habits related to
the occupations within the metal forming and
fabrication cluster.

5. To familiarize the student with the term-
inology associated with the metal forming
and fabrication cluster. '

6. To develop an understanding of the resources

available to him in his pursuit of the course
as well as in his work following graduation.

PROCEDURE: It is recommended that the course be offered during

the student's junior and senior year in high school. Instruction

should be provided for two periods a day, five days a week,

during the school year. The Level I experiences were designed
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for the junior year (or first year) program and the Level II
experiences were deé:l.gned for the second year or senior year
program,

The most appropriate facility would be a self-contained
laboratory ui"xit éoritaining the essential tools and equipment
necessary for teaching job entry tasks in the metal forming
and fabrication cluster.

The insf.ructca:f should be a person with some experience
and competence in the occupations included in the cluster.
The course should be organized by the teacher on & multiple
activity basis with groups of students rotat;ng through the
specific occupational areas. The common areas of human require-
ment needed to pef:form the tasks in the cluster should be
empbhasized so that an- oppoétunii;y 'is provided for the students
to transfer the common skill or knowledge from one occupation
to another.

The possibility of team teaching procedures would be
appropriate for the me‘:al forming and fabrication cluster.
Specialists in the different occupational areas would parti-
cipate in the ihstruct:l.onal program. The team teachers could
be other vocational teachers as well as competent individuals
from the community.

The instructor of the course.should coordinate his pro-
gram with other teachers in the school to develop tﬁe compe-
tencies in mathematics, science, and communication that will
be needed for successful performance in the occupations found

in the metal forming and fabrication cluster. Community
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reswurces,,sucﬁ as local industries, employment agencies, and
tradesmen should be utilized to provide occupatiohnal infor-
mation a2nd knowleGge needed concerning the performance of the -
tasks in the metal forming and fabrication cluster.

The course should be supplemented with field trips, films,
and other educational media. A suggested list is provided at

the end of each occupational area in the course outline.




LEVEL I EXPERIENCES

FIRST YEAR PROGRAM
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SOURCES FOR INSTRUCTIONAL MATERIALS

- Thls section of the report prov1des _
-'the addresses for the instructional mater- .

© . ials lzsted at the end of eadh occupationalI
~_area. . . .
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SOURCES - FOR INSTRUCTIONAL MATERIALS

Aluminum COmpany'oi America
- 1717 Gulf Building
Pittsburgh, Pennsylvania

R American Technical Society

PR “Department W. 292 .
"848 B. 58th St. o
Chicago 37,'Illin0ief'

Arcos cOrporation |
1500 S. 50th st.

Philadelphia 43, Pennsylvania :

Arizona State University
~ Film Cooperative
Tempe, Arizona

The Bruce Publishing Co.
- 400 N.vBroadway o
Milwaukee 1, Wisconsin |

Bureau of'Mines. U.S.
- Central Experimental Station
4800 Forbes St.

Pittsburdh 13, Pennsylvania o

Carl P Mahnke Productions
215 BE. 3rd st.
Des Moines. Iowa

Cincinnati Tool company
' Wauerly & Main :
Cincinnati 12, Ohio

Cleveland Twist Drill Co. ’
1242 E. 49th st,
Cleveland 14, Ohio

GoodheartAWillcox.cO., Inc.am",

1322 South Wabash Ave.

':3;]Chioago 5,- llinois

.28 E. ‘8th st.,
'chicago 5, Illinois

?ndustrial Book cqmpany
levelan y i

Jam Handy |
281 E. Grand Blvd.
- Detroit 11, Michigan

Leblond Machine Toocl. Co.
Cincinnati &, Ohio

Lincoln Electric Company
Department 1736, Box 3115
- Cleveland 17, Ohio

‘Linde Company
30 B. 42n4d st.
New York 17, New York

/”'Lufkin Rule Company
Saginawy Michigan

"McGraw—Hill Book Co., Inc.
330 W, 42nd st.
New York 36, New York

McKnight & McKnight Publishing
Company
Bloomington, Illinois

"i'Reynolds‘Metals Company -
P.O. Box 2346
gRichmond 18, Virginia )

lVSOuth Bend Lathe |

,"~South Bend 22, Indiana

. L.S. Starrett Co.
';Athol, Massachusetts

;Stoody Comp ny .
:%.Whittier, California :

‘”&United‘World Films
- -14A5 Park Ave,

: ' ““*.1'3?NeW'York 29, NeW'Yonk
ﬁIdeal Pictures cOrporation ;;f,ff
--f*@gwashington 25, D.C.

‘:ﬁi:i?;U.S. Government Printing |
.- "office = -
’-”washington 25, D.c- o




