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| INTRODUCT_IO.N\ o

Tne Vocat1ona| Technxca] Educat1on onsort1um of States (V TECS/
*s’a cooperat1ve venture of twe]ve tates and four techn1ca1 training -
departmenfs of the armed forces for the purpose of deve]opqng cata]oas
of performance ob]ect1ves and performance gu1des in occupat1ona]
educat1on throuqi the’ sharung of resources and techno]oqy The V- TECS
member states are A]abama, F]0r1da Georg1a, I]]lno1s, Kentucky,

' Mary]and,_Mlssour1 Pennsy]van1a Souch Carolina, Tennessee V1rg1n1a,
.‘and Mest Virginia. The Air. Tra1ntng Command of the u.s. A1r Force,I
the Naval Education.and Training Command,of the_U.S._Nayy,,the u.s.
Marine Corps, and the‘U.S.‘Army hold associate.membership in the
consortiums N | 1 .,‘ T . ‘
| ATl products are7developed'within the memher tates us1ng a un1form ‘
procedure and ‘format in order to ensure conf1dence 1n the products and
promote transportab1|1ty between states The maJor components of the o .45
: procedure are: (1) rev1ew of re]evant 11terature (?) deveTopment of
task ]1st1ngs by a domawn of Job t1t1es, (3) comprehens1ve 1nterv1eW1nq 7
of Job 1ncumbents for the purpose of further deve]opment ref1nement, and;
va]1dat1on of the task 11st1ng,,(4) se]ect10nf0f a representative random
3 §amp11nq of 1ncumbent workers from the poDuTat1on of workers w1th1n the
state wh1ch 1s deve]op1ng the cata]oq,-(s) adm1n1strat1on of the occu-
pat1ona] 1nventory to the samp]e of - 1ncumbent workers, (6) computer

ana]ys1s of data co]]ected from the samp]e of workers, \7) convers1on

4

of JOb re]evant task statements 1nto performance obJect1ves ]1st1ng we .-f

too]s and equ1pment and wr1t1ng performance gu1des, (8) comprehens1ve

[

> 5



field review of the catalog, (9) analysis of data.from;the‘fie1d review,
(10) revision of itims in th: catalog identified duringfthe field review e

P

as being faulty, and Cfl)'preparation of the fina].cata]dgr

© o . R "

DEFINITION OF TERMS.

fhe~following terms'have‘been defined as follows and are used
cons1stent1y for the V- TECS prOJect | o | |
Blueprint. A sca]ed draw1ng of a part to be mach1ned, 1nc1ud1ng
spec1f1cat1ons conta1n1ng material to -be used part(s) d1mens1ons,‘ |
: shape, and 1nf0rmat1on to determ1ne the conf1gurat1on of the f1n1shed
part., L " X . ', =
.-Cata109 A éomprehensihe collection of performance objééﬁives,per_i
formance cond1t1ons (too]s'and equipment); pertornance guides and ':
re]ated data, organ1zed by a JOb structure or career. 1adder w1th1n a -
domain of 1ntere°t 7 ’
gémaln, A c]uster of re]ated JObS ‘
D.0. T Code A n1ne d1g1t number used- to 1dent1fy a spec1f1c JOb
w1th1n a given doma1n | | o
uQ!EX One ‘of the. d1st1nct maJor act1v1t1es 1nvo]ved 1n the work per-,

formed compr1ang re]ated tasks

' Educat1on Consort1um A group of state agenc1es, 1nst1tut1ons, or other '

‘—»h-\

ent1t1es wh1ch have been 1ega11y const1tuted through 1etters .of commlt;
ment,_agreements, or by ass1gnments of h1gher author1t1es to work |
together toward’ the solution of prob]ems in educat1on A membersh1p vf;
from autonomous agenc1es and 1nst1tut1ons wh1ch cut across. state

boundar1es as- they attempt-to so]ve prob]ems or meet’ goa]s

L
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Job. . The duties and tasks actua]]y performed by a spec1f1c 1nd1v1dua|

- Job Spec1f1cat1ons Spec1a1 requ1rements for a spec1f1ed JOb or workp1ece

Manufacturer's Spec1f1cat1ons/Stanoards Requ1rements of manufacturers

for care, adJustment or ma1ntenarce of ‘a particular tool or machlne.

,Occupatlona1 Educat1on, An organ1zed sequence of 1earn1ng exper1ences

- conSisting of vocational theony, practice, and skill for students

on a regu1ar or systemat1c basis. _ ' -

0ccup;t1ona1 Inventory A 11st1ng of tasks to be performed 1n a part1cu1ar

occupat1ona1 area, grouped under duty c1ass1f1cat1hns Also ca11ed

- "task" 11st":

- . . . : N

Operator's Manual.- Reference material furnished by manufacturers for

_operation of a particular machine. . ' | S

v . i . . . )
Rerformance Guide. A series of steps, arranged in-a sequence'ord1nar11y

o11owed wh1ch when comp1eted may resu1t in the performance of a
SR _task sA1so ca11ed "teaching steps".

, Performance ObJect1ves A statement in’ prec1se, measurab1e tenns of a

particu1ar'behav1or_to be-exhibited by a 1earner under spec1f1ed o

cond1t1ons.

.Task A un1t of work act1v1ty or operat1on that const1tutes a 1og1ca1

and necessary step 1n the performance of a duty

Task Ana]ys1s. A process of rev1ew1ng actua1 Job content and context in

¢

bus1ness and 1ndustry for app11cat1on to the deve]opment of performance'

'obJect1ves, and q1a11ty contro1 w1th1n a program of vocat1ona1 techn1ca1

/ - S .
educat1on : '
B

Workp1ece.. Mater1a1(s) supp11ed to mach1n1sts to be worked to b1uepr1nt ;"'

spec1f1cat1ons and/or Job spec1f1cat1ons._




| "PURPOSE~0F THE'CATALOG ST
R o R .. - _
\-m

Th1s cata]og was oes1gned to. provide performance obJect1ves, tasks,
standards and perj ormance gu1des assoc1ated with current occupat1ona1
1nformat1on r°1at1ng to the Job content. of mach1n1sts, spec1f1cal1y

'_ﬁToo1—§;Ender Operators, Broduct1on Lathe Operators, and Production
Screw Mach1ne Operators Listed be1ow'are_seyera1,of.the intended

uses of the cata1og

- ’“—*-ﬂ-w—\_ .
T ———

1. 0b3ect1ves mayv be compared to’ °x1st1ng programs for poss.o1e
inclusion. , \~ . S
2. Measures may be used to determ1ne enter1ng student competenc1es,f*
thus a11ow1ng for advanced p1acement, 1nd1v1dua11zat1on of
' instruction, etc. _
3. Measurement outcomes may be used to accept, 1mprove, or reJec+
. an instructional procedure or system \
4, Performance gu1des may be- used as a b1uepr1nt for des1gn1ng .
' curr1cu1um wh1ch w111 support Se1ected performance obJect1ves '
5. Performance gu1des may - be used as. teach1ng po1nts for the .
| 'f1nstructor, who may choose to deve1op support1ng 1nstruct1ona1
l_eg_ obJect1ves wh1ch are 1nter1m rather than term1na1 1n nature

DEVELOPMENT OF THE: CATALOG™ ..,

D “‘*-\‘\\
B -
M . - . R

' The methodo]ogy for the conduct of the proaect to deve1op performance '
obJect1ves and perfbrmance gu1des for the Job content of mach1ne traﬂe

occupat1ons s descr1bed 1n the fo110w1ng paragraphs

4 N
-~ T
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Pre11m1nary Research S SRR t7f 7," BT f;ﬁ o
A study o detgrm1ne the state of-the-art of 1nstructlona1 materials

o

for machine shop was conducted ear1y in- the proJect As many re1ated
mater1a1s as possible.were 1dent1f1ed and rev1ewed “Dur1ng the course
of the 11terature review, a pre11m1nary task 11st1ng and too1 and equ1p—

ment 11st1ng were deve1oped .In order to further deve1op and ref1ne

» Vo'

these 11st1ngs mach1n1sts were 1nterv1ewed in regard to the1r job content

Interv1ew1ng was cont1nued unt11 the respect1ve 11st1ngs were fu11y

deve10ped., At this po1nt, it was possible to produce an‘occupat1ona1: o

“inventory instrutat with confidence that it was comprehensive.

-
S
-

‘Description of the Samp1e ' '-;a L -

o

The occupat1ona] inventory 1nstrument, wh1ch 1nc1uded‘sectﬂons to

' collect background 1nformat1on, information on too1s and equ1pment used, |
and information on tasks performed was adm1n1stered by ma11 and by h
te1ephone 1nterv1ew to approx1mate1y 120 machine too1 operators., They s

represented a samp1e wh1ch was randomﬂy se1ected from the popu1at1on of

fmach1n1sts in the.State of I11Jno1s. The rate of reSponse was 42 percent

==

: L]
.

Ana1ys1s of Data

Computer analys1s of the data wh1ch resu1ted from the survey ‘was -
performed by V TECS, and the pr1ntouts were. prov1ded to the state proJect
'coord1nator for 1nterpretat1on and use 1n p1ann1ng the cata1og Bas1ci;
reports were prov1ded and were usefu1 1n prepar1ng the cata1og 1tems..':
hData re1at1ng to percenfanes of workers perform1ng each task was used

-.“as a bas1s for aelect1ng those tasks for wh1ch obJect1ves were wr1tten.



The Writing Team e

- B
¢ 8

A team of spec1a11sts was used to review*and refine the Job re]ated
tasks 1dent1f1ed by the occupational survev,f?r mach1ne‘trade'occupat10ns.f
Performancn obJect1ves, too]s, equipment, and perfonnance gu1des were
deve1oped for the 1dent1f1ed job- re1ated tasks The se\dn member team
| was selected on the bas1s of local and state’ recommendat1ons, a demon—
strateu competency in -machine shop work and a w1111ngness to serve The
team was composed of three job 1ncumbents,‘o'e area vocat1ona1 cente.;.
mach1ne shop 1nstructor, one high school machine shop 1nstructor, two .:
apprent1cesh1p-1nstructors for mach1n1sts, and’ two_peop]e expen;enced.

L]

in curricu]um development and testing.

-

The F1e1d Rey%g_

LY

A f1e1d review copy of the Machine Tool 0perat1ons ‘ catalog was'f
produced and reviewed by four 1nd1v1dua1s The purpose of th1s f1e1d
rev1ew was to prov1de further va11dat1on of the cata]og as fo]]ows

1. To proV1de carefu] rev1ew of a]] sect1ons of the cata]og

- 2. To prov1de for ed1t1ng as we]] as suggest1ons for reword1ng,
L etc. ‘ ST e e
: \

) B _ . .
’ ~ e - e

3. To provide an eva]uat1on of each performance obJect1ve, and,,.
' R A
when 1nc1uded, performance gu1des for each’ Job ro]ated task

(th1s was performed in terms of stated cr1ter1a W1th a response
< !

| of e1ther YES or NO as to whether or not cr1ter1a were met).
: 4;f_To proV1de an opportun1ty for further 1nformat1on 1nput espec—

- Jaﬂly to any NO responses . /(v; P

A representat1ve of V- TECS deve]oped a descr1pt1on of a samp]e of -

4 o
s

part1c1pants to serve on the f1e1d review team (three 1ncumbents one ‘

'.V



V°C3t10Nd1 1nstuctor, two curr1cu1um spec1a11sts) for a tota] of s1;: ‘ j?;:

-~

represent1ng as many as poss1b1e-of the geograph1c areas of I]]1no1s
The f1eid review team was se]ected based on the cr1ter1a above as we]] :g*?f
as ]ocal and state recommendat1ons, demonstrated techn1ca| competenc1es,A

and‘a w1111ngness to serve. .One hundred percent part1c1pat1on based

. on selection criteria was ach1eved.

A L ELEMENTS OF THE CATALOG S

a ’ : a ) : e EE

i V Th1$ cata]og is compr1sed of performance obJect1ves, too] and .

equ1pment 11sts and performance gu1des wh.ch were prepared from -T

“job- re]ated task statements from the océupat1ona1 1nventory

. a8 Each performance objective contains the fo]Tow1ng e1emen+s (1)“-
}

the cond1t1on under which the student w1|1 perform the ob3ect1ve, (2)

/

the performance r°qu1red of the worker in the JOb envaronment, v
and (3) a job- -relevant standard for measur1ng successfu] performance of c
e tne obJect1ve The source of the standard for each objective 1s docu-‘
mented from one of the three sources out11ned be]ow ‘7'
1. The pr1mary source of performance standards is Job based -;'fo;

informat1on prov1ded‘1n techn1caT manua]s, cert1f1cat1on.-,f"

>

requ1rements, or other germane 11terature
N C 2. -The secondary source of performance standards is- che 1eve?
of perforﬁance agreed upon by 1ncumbent mach1n1sts and suner-v

lv1sors-wh0 erved on the wr1t1ng team or as consu]tcnts to the

spec1a11sts on fhe wr1t1ng team However, spec1a11s+s are‘;sed

~‘only as resource when the f1rst two sources are unava11 b1




‘The'sourceP0f>the standard is identified_after;eacH'performance .
-objective,» Listing of a reference in no way'impiies that this"is'the' . ;
gnlxesonrce of an approprjate stanoard.and certajnlyfshould not be |
‘construed as b]anket'endorsement of the oroanizatfon3or”pu51fc£tion
from mnich the standard was secured.‘ Therefmay‘be'other va]fd sources
1nfaddition to those cited B | é
' The too] and equ1pment Tist 1nc1udes the requ1red too]s and equ1p-

~ment for comp]et1ng the performance gu1des. Accessor1es 1nc1uded are

the necessary tools and machine parts used w1th a-bas1c mach1ne.

The performance guides which accompany the tasks are procedura]
steps 1dcnt1f1ed as subordinate to task performance. They may requ1re
s11ght mod1f1cat1ons because of equ1pment d1fferences ava11ab111ty of

~ tools, 1oca1 pract1ce etc., and are suggested items.

-
5




PERFORMANCE OBJECTIVES PERFORMANCE - CONDITIONS
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DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 1 . S R

¢

- f‘ TASK.‘ Determine ava11ab111ty of supp11es and mater1a1= :

STANDARD Mater1a1s and supp11es ‘must be ordered as needed and the_ ;
. ' 1nventory records must be. updated :

SOURCE FOR- STANDARD{ Nr1t1ng ‘team of 1ncumbent workers

~ T & -

CONDITIONS FOR PERFORMANCEQOF TASK:

Inventory Tist I ' S : - g
Information-on- reorder~po1nts — — "= .
Inventory record o L - v I
. Requisition ' ' ‘ ‘

EY Q . - - _,,"-‘ . '
i PERFORMANCE GUIDE
, '1,"Determ1ne supp11es and mater1als needed for Job
2. ldentify supplies “and materials in stock.
3. Obtain needed supplies and materials..
~-a. order>stock with requ1s1t1on S
b. record stock received -
_ .. c. store stock .. - :
. 4. Maintain record of requ1s1t1on.
5.  Maintain work order files. . -




{.: ; B : - :”_j il

DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 2

'TASK:' Check end_product qua]ity control;Standards

a

' STANDARDE Inspect each unit on one-of-a-kind product, and a samp]e
N of un1ts on masf-produced .

SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers

. wéaﬁbf?i6N§QF6§_EE§F5§EANCE_UF-TASK;

Blueprint specifications '
Finished product (mass-produced. and‘pne -of-a- k1nd)
_Precision mcasurement instruments '

PERFORMANCE GUIDE: _ - oo T
° 1. Determine product standards from engwneer1ng or manufactur1ng
. specifications. . s
_ 2. Determine which measuring 1nstruments to use.. SN
« .« - 3, Inspect and measure each one-of-a-kind product.,v~
- 4. Inspect and measure samp]es of mass- produced products based on
quality .control standards. == . 5
5.. ReJect or pass units accord1ng to qua11ty contro] standards. e,

e

[




2.

) ‘

DUTY: PERFORMING SUPERVISORY FUNCTIONS =~ =

PERFORMANCE OBJECTIVE NO. 3

ATASK. Superv1se mach1ne use and operat1on

- STANDARD: Dur1nq an e1qh* hour work per1od opt1mum use of mach1nery
" must be ma1nta1neo

- SOURCE FOR STANDARD Nr1t1ng team of incumbent workers

~ CONDITIONS FOR PERFORMANCE OF TASK: . -(ZZ:).
" Mach1ne sh0p ¢,ul o ‘“,j S o . S

PERFORMANCE GUIDE L ;H* : ,'c. S
. - “1. _Inspect work area cond1t1ons. o
- ‘2. Prescribe machine maintenance. " .
’ ~a, determine cause of down t1me L
~b. initiate repairs ‘ o
3. Insure proper machine 0perat1ons w1th regard to safety and 1n
accordance w1th manufacturer S spec1f1cat1ons.. : . :

R
L. RN : . - . . 7 . . .
R : =
. - '
. e
- " - .
-
o . '
3 . :
e -~
°
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o
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DUTY: PERFORMING SUPERVISORY FUNCTIONS

PERFORMANCE OBJECTIVE NO. 4 S S
TASK: - Superviselmaintenahce.OY.shop safefy equipment .
STANDARD: SupékviSioh of machinery setup, safe opgratibhs;;and safety
= -equipment maintenance must be in accordance with Occupa- =~
! tional Safety"and'Health Act of 1970'standards. e

3 .
SOURCE FOR STANDARD: Writing team of incumbent workers
‘ > ~ ' | : ‘
CONDITIONS FOR PERFORMANCE .OF TASK: .
" “Occupational Safety and Health Act (OSHA) standards -
- Safety equipment maintenance manuals =~ 7 -
PERFORMANCE GUTDE: . . .
L. “sview OSHA standards for shop safety. '
2. Observe equipment operations with respect -to OSHA guidelines. .
. 3. Observe equipment set up with respect to OSHA guidelines.
: 4. Mairtain safety.checks and maintenance schedule for shop .
«. . safety equipment. o - e :
) "Ef ) ? | ’ 4":‘
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DUTY.: PERFORMING SUPERVISORY FUNCTIONS -

PERFORMANCE OBJECTIVE NO. 5

TASKf Inventory supp11es and mater1a1s

STANDARD Determ1ne exact quant1ty of supplies and mater1als ava11-.

: able and what is needed. A1l ‘items must be. counted and
recorded on. stock sheet.. N

SOURCE FOR STANDARD ~ Writing team of 1ncumbent workers N

CONDITIONS FOR PERFORMANDE OF TASK:

Stock inventory list S "’j";ﬂ':

Stock required Tist . .
| f : R .. : ':-, ) S ' T
PERFORMANCE GUIDE ‘ _ | o ‘,‘fvjjgaf o
1. 0bta1n 1nventory records. |
‘2. Count items-in ‘stock.
. 3. Record description and stock number of 1tems; R
4, . Refer to reorder points to determineg replacement needs. 0
5. Record max1mum and minimum quant1ty and. quant1ty to be ordered

. e
- . . . AAUEE
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JUTY: PERFORMING MATHEMATICAL CALCULATIONS
PERFORMANCE OBJECTIVE NO. "6 D . |
. . N
TASK: Meaeure‘workpiece:usThg‘inside ca]iper‘
STANDARD: Norkp1ece must be measured to an accuracy of p]us
or minus 1/64" of b]uepr1nt spec1f1cat1ons
SOURCu FOR STANDARD NrJtlng team of 1ncumbent workers
: CONDITIONS FOR PERFORMANCE OF TASK
‘Bluepr1nt . o T
Inside caliper- . .
Steel rule : '
Workpiece -
- A .
' PERFORMANCE GUIDE: . ‘
' »1."Determ1ne measurement spec1f1cat1ons from b]uepr1nt
2. Measure workpiece with steel rule and inside ca11per «
“ a. apply one caliper Teg to the very end of rule and ‘measure
"~ with other leg™ - - o _ .
, b. . check for squareness of ca11per aga1nst ru]e *‘f oL
3. Record meacuremenf T T




R

DUTY : * PERFORMING. MATHEMATICAL CALCULATIONS . =

' PFRFORMANCE OBJECTIVE NO. 7 .

TASK Calculate amount of mcterial to be removed to obta1n correct
Timits for rework

iVSfKNDARD Must be w1th1n~p4u or‘minus .001 of b1debrint‘soecificétjonsg
SOURCE FOR STANDARD:' Writing team of incimbent workers

. L o ./
. CONDITIONS FOR PERFORMANCE OF TASK:
" Blueprint v, . T

Lalewlator . . S N~

'PERFORMANCE GUIDE:

1. Determ1ne dimensions of workp1ece
2. Record amount of mater1a1 to be removed.

e
. .
o
’. o
3 s
0
- -,
ooy
&
f
. "ui -\:‘
ey - .
I 3
e i
: . . 2
.
- (N




DUTY:  PERFORMING MATHEMATICAL CALCULATIONS

¢
N

PERFORMANCE OBJECTIVE oo 8 P e
TASK: - Calculate conversion of revo]ut1ons per m1nute (RPM) to_'
surface feet per minute (SFPM)

. STANDARD: Answer must be rounded off to surface feet per '
o ' minute (SFPM) P —

_SOURCE FOR STANDARD: Nrjting‘team of incumbent‘workerS'

CONDITIONS FOR PERFORMANCE OF TASK

Formula =~ _ﬁ S
= Grinding wheel spec1f1cat1ons : T e
Mach1ne operat1ng RPM . S .

.PERFORMANCE GUIDE:

1. Calculate surface feet per m1nute (SFPM) us1ng a reference‘}
' formula, grinding wheel specifications, and machine -
spec1f1cat1ons NOTE: SFPM = RPM X circumference of whee]
.- - .in feet. : s
2. Round off answer to SF/M




’

~ "DUTY: PERFORMING MATHEMATICAL CALCULATIONS .-

-

| PEI}EORMANCF(OB@ECTIVE NG . 9.,

TASK Ca]cu]ate_g1mens1ons of- keyseats'>
R , - ‘_‘(sp

STANDARD A tolerance of + 003 must be obta1ned in. ca]cu]at1ons .
for correct fito e

- . - . . ) K s

sou:ics FOR .é\TANDARD: writ%'ng team 6fs—;n'camben+.'workers |

‘ CONDITIONS FOR PERFORMANCE OF TASK

_ B]uepr1nt S _— o S TR
~ Calculator - . R . S
Key (woodruff) . I L e
Machinist's handbook - : - R

PEREORMANCE GUIDE

: 1. Determ1ne type of key stock . , ST

- a. flat.. . o S “;’ -

S b woodruff - ; IR Lo
2, Determ1ne the depth of cut from eng1neer s handbook S

;~Formu1a for determ1n1ng assembled key ‘and_shaft measurement of top. . -
©of key to‘bottom of shaft o -

d= S - (M +“D) + C,,
, here ( 3 L ,
measurement)over key and shaft
diameter of shaft
height of key above shaft o ,
depth of cut P ‘ '

W
J

S
oM
D
C depth of key

’ Formu]a for m1111ng keyseat
=1/2 (S - US - F )

;'where S .
= measurement e —

diameter of shaft

M
S
E 1dth of keyseat L

. ‘jn ' . N
. LT




T, | - :

. DUTY:°PERFORMING MATHEMATICAL CALCULATIONS |
T R . : i ) ,', . .
PERFORMANCE OBJECTIVE ¥3..10 ’ ‘ ;

L3

TASK: Calculate gear blank specificaticns for indexing

_ STANDARD: Geaf-b]ank'Specifiéation§ for. indexing must be within
o 001. ‘ S |

+ F\
» “ SOURCE FOR STANDARD: ‘Writing team of incumbént workers

5

CONDITIONS FOR PERFORMANCE OF TASK:

Calculator
Gear blank
Job specifications IR
~ Machinist's handbook = o

~ PERFORMANGE GUIDE:

1. Determ1ne d1ametr1ca1 p1tch number of teeth b]ank outs1de
diameter, and whole depth of tooth ' o (J;.’
2. Ca]cu]ate indexing. . : '
' a. for plain 1ndex1ng head or,
b. for d1rect 1ndex1ng ,

P]éﬁﬁ'iﬁdexihg USing:AO:l ratio:

Formula:’ 40

N
where: R C . ,
40 = constant . = o ' A
=~ N = number of turns ' '
‘ : s




TASK Calculate machine RPM Tor a g1ven mater1a1 a]ZE

' STANDARD: RPM must be rounded off to the ﬁéafestphhoTéAnﬁmbér..

DUTY: PERFORMING MATHEMATICAL CALCBLATIGNS . _ | e
. _ — S
[_!:ERFORMAN.CE OBJECTIVE NO. 11 .~ . o '
. o N ) . oo
IS SR 2

. -
n
——

SOURCE FOR’ STANDARD: ,writing"ieam of_ incumbent workers |

P

" CONDITIONS FOR PERFORMANCE OF TASK: . B

" Calculator
Cutter spec1f1cat1ons H.S.S. -
Material removal rate - cubic inch (mach1nab111ty)

‘Machinist's handbook reference. = o/ :
Norkp1ece cutting speed. (SFPM) :
PR o ';.yi 9‘“. '
PERFORWANCF GUIDE
1. Ca]cu]ate RPM using formu]a
- 2. Determ1ne feed by mach1nab111ty rat1ng K
3. Use ma:n1nery handbook R o -
‘ACalculate RPM (speed) for m11d stee] us1ng formu]a"y**
RPM'= €5 x 12 o e
- " 3,14 xD e S
where: .

. CS = cutting speed (from mach1nery handbook)

12 = constant
3.14 = constant -
D =.diameter of stock or cutter




: - R . o s

' DUTY: PERFORMING MATHEMATICAL CALCULATIONS

oo 3 (

PERFORMANCE OBJECTIVE NO. 12 -~ =~~~ - = . .~

o,

v‘.'_“O‘ : Y ‘. _. _ : =
‘ TASK: Calculate stock. utilization - |

STANDARD:  Stock must meet blueprint matarial specifications.

© SOURCE FOR STANDARJ riting team of inciribent workers
' . . ] LY ‘ ' + "

113 - '!. ) }'__;.:" t-.%<.

- S~ - T
5 B]uepr1nt el '
“ Galculator = o -
B Stock 1nventory -~ _

PERFORMANCE GUIoE: s R o T

1. Study b]ueprInt e B R

.:a. check f1n1shed .stock size G e T R
] b. check material’ ‘required. S R T T,
2. Check scrap. stocky o - ‘ CoRE T g

* ~“a, nelect:and measure ava.lab]e stock - o7
- b. Jeterm1ne ‘work- holding device -
“determine’ machining- -operation _
- 3. Comp]ete list. of mater1als ' .
‘ ‘ .. N . ~ o N \.
o “rys o
L g LT -




DUTY: PERFORMING MATHEMATICAL CALCULATIONS *

PERFORMANCE OBJECTIVE'NO. 13 - ;'5ﬁug) 3 ]

TASK: CaTCGTafe‘toTerenceS

AR

STANUARD Ca]cu]ate to]erance aﬁd/or a]]owance for spec1f1c JOb to ,:f
o Ca b11atera1 to]erance of *- 001" o '

- f

| ‘SOURCE FOR STANDARD wr1qirg team of incumbent workers -

~CONDITIONS FUR PERFORMANCE OF TASK .
" Calculator "f' : | . o S

Job spec1f1cat1ons
Mach1nery handbook

PERF@RMANCE GUIDE

. Determ1ne nom1na1 bas1c size..

Apply bilateral d1mens1ons to bas1c s1ze S T e
.~ Check maximum and ‘minimum size =of a]]owance between parts. e
lQACa1cu1ate d1fferent types of fit. - .

~{:>wm.—a

.a. transition - . ‘ : ST
" b. .press: (1nterference) R PEP
¢ .shrink. . B K o
d..running

- 1.uclas % y,_z |
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'DUTY: PERFORMING MATHEMATICAL CALCULATIONS:-

PERFORMANCE OBJECTIVE N§. 14 = .~

TASK:fConvert to mettic measukement'

P

o VSTANDARD " Nominal size: measurement must mutc.r‘)';ccnversion" e
~ chart . : : ~

- souRc FOR STANDARD: _iriting team of incunbent workers

CONDITIONS FOR PERFORMANCE-OF TASK:

Eng]1sh 11near measurement -
Job specifications . o
Metr1c tables and/or charts .

PERFORMANCE GUIDE:

1. Determ1ne nom1na1 size of measurement
2. Check size of measurement -to metric measurement
3,, Record resu]ts
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DUy : :PERFqEHING MATHEMATICAL CALCULATIONS = - :
PERFORMANCE OBJECTIVE NO. 18 SR |
- TASK Determ1ne c]earance re11ef and rake of cutt1ng t0015 SR -

‘ STANDARD‘ Angu]ar d1mens1ons must be: p]us or m1nus 1/2 degree
of print spec1f1cat1ons o o

 SOURCE FOR SIANDARD. Uriting team of 1ncumbent WOrkers "

o CONDITIONS FOR PERFORMANCE OF TASK
: Pre- ground cutt1ng too] H S. S e
Six-inch protractor with rule- 7 T
.EJA_"EEM_Type of material to_be. mach1ned ______ : AR LT
Too] gage o , R L T
- PERFORMANCE gUmE: R
1. Determ1ne mater1a1 to be mach1ned ,
a. Ferrous mater1a1..
1. castbikon v o
2. mild steel -
3. -tocl steel . ..
b. Ndn-ferrous'materialb i
1. brass - o . : "v'l"?f
2. aluminum . B Rz
3. brqnze"‘
2. Se]ect too] b]ank | ) !
| ~ High speed stee1 | e»»1¢'.  ?;;2‘;E:}4“ff .

b:ijbwes




| S_25 o SRR

'DUTY:  PERFORMING MATHEMATICAL CALCULATIONS
PERFORMANCE OBJECTIVE NO. 16 .~ o

“TASK: DetermiﬁegmateriaT tenéi]e strehgthf'" o

STANDARD: Tens11e strength of mater1a1 must meet spec1f1cat1ons in -
, macm nery lldllUUOUl\ . . . .

SOURCE FOR STANDARD: Nr1t1ng tean of “incunbent workers o

o -

CONDITIONS FOR PERFORMANCE OF TASK: L

- Material. of standard raw stock s1ze_wee;w;
Table ‘of .strength data ' -
Tensi]e testing machine -

PERFORMANCE GUIDE

1 Determ1ne type of mater1a1

2. .Prepare test specimen.

3.. Position material on tens11e tester.
4 Record gage read1ng e




DUTY :

n \.1:jfE.’26» B
PERFORMING MATHEMATICAL CALCULATIONS

5

PERFORMANCE OBJECTIVE NO. 17

TASK Take m1crometer rea61ngs to determ1ne shaft d1ameter : cfiffi‘

STANDARD: Accuracy requ1red for m1crometer ca11pers is p1us or m1nus».7'
- ..001". Accuracy required for vernwer m1crometer ca11pers,i o

“is plus or minus .0001".

~ SOURCE FOR STANDARD: Nr1t1ng team of 1ncumbent workerslj L

CONDITIONS FOR PERFORMANCE OF TASK:

Flat stock
Micrometer: calipers
Round “stock
: Vern1er m1crometer calipers -

PERFORMANCE GUIDE

1. C]ean stock. ‘
2. "Zero in" micremeter.
3: Test p1ece part. .
4. Record resu1ts e T
i ,., ‘- —_ 'Js‘\ ‘ SN -
h
..\\vf .
. 'V | ,\\;\ - vv \;‘:'
( A ‘\:\‘ . E
: \‘\‘\ o z
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“DUTY: DESIGNING AND PLANNING MACHINE WORK

PERFORMANCEYOBJECTfVE NO. 18

TASK: - Sketch parts S | S

..STANDARD Al d1mens1ons and views of sketch1ng must be to Job B
spec1f1cat1ons , ,

OURCE FOR STANDARD: MWriting team of 1ncuﬁbeht;wofkers

- CONDITIONS FOR PERFORMANCE OF YASK: “g:;
Paper o . . . —

Pencil . - o , _ ‘ I o X
Spec1f1cat1ons for part - : ' ~ s
PERFORMANCE GUIDE: L e R K
Sketch® orthogkaph1c views. | | .

1.
2. Dimension-views.
3. ;Record bill of mater1als

“a. ‘number of pieces B
b. - type of material"
‘c. ‘type of machine operat1ons f, I .
. d. finishoperations i A
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DUTY: DESIGNING AND F;ANNING.MACHINE,WRRK

PERFORMANCE‘OBJECTTVEVNO 19

: TASK Perform: Tayout for prec1S1on nach1ne work u51ng Tayout
1nstruments : ;

STANDARD eay out a workp1ece accordi nq to bTuepr1nt spec1f1cat1ons
with location of positions within .001". and angles to an
- accuracy of & minutes. - S
SOURCE FOR STANDARD Nr1t1ng team of 1ncumbent workers

CONDITIONS,FOR PERFORVANCE OF TASK: .

lueprint L o S . S
Cleaner S S T T
- Layout” fluid B SRR B
' Laycut tools

Precision,. measurement 1nstruments
-.Norkp1ece .

PERFORMANCE GUIDE

Rev1ew bTuepr1nt
....Clean workpiece. .
Coat workpiece. ‘with Tayout fTu1d
Scribe reference T1ne .
.- Scribe T1nes.; :
. - Check blueprint for accurauy ' R T A
. Indicate requ1red mach1n1ng operat1ons on.job.specificationg;"

s:mm-tswme




DUTY: ~ DESIGNING AND PLANNING MACHINE WORK - ,:*;~-::=~ e

l

i
| RERFORMANCE'OBJECfIVE#NO. ZOtf[j g 'ff,f,ZE57"fR~}ff
. : - LS e x"gc . ,-=?

TASK: Locate ho]es from edge of workp1ece us1ng m1111ng mach1ne

'a- .

STANDARD: Perform Tayout to w1th1n p]us or m1nus 001 of b]uepr1nt‘
E2E spec1f1cat1ons ' A T :

- Lt

N SOURCE;FORVSTANDARD N' t1ng team of incumbent workers

CONDITIONS FOR PERFORMANCE 0

B]uepr1nt o @ .
Collet or chuck - - S N -
——Combination-drill——— .~ -~ -~ - . "
" Edge finder - - ' cooe
~ Milling machine - o :
~ Workpiece -
Vise

PERFORMANCE GUIDE

-Rev1ew b]uepr1nt ' ‘ D I GO

. “Mount edge finder. N B A

Mount workpiece. ' \‘k* L

. - Locate edge’with edge f1nder R

Calculate dimensions. e R

.. Remove edge finder. .. = SRR PO
Insert combination drill’ 1n chuck:~ T

. fCenter dr111 ho]e ' Ny g

1.
2
3.
4.
5.

-6
7.
'8




DUTY :. DESIGNING AND PLANNING MACHINE WORK .\

a0\

PERFDRMANCE OBJECTIVE M. 21 -'W;Efﬂ',;,.E\\'

TASK:

STANDARD WOrn part must be removed and rep]aced to mach1ne spec1f1--;;,

Inspect remove  and rep]ace part(s) for repa1r or mach1ne -
work - - o . SR N ™~

J

cat1ons

SOURCE FOR STANDARD: MWriting. team of_incumbent WOrkers

- CDNDITIDNSEFDR PERFORMANCE OF TASK:

Appropr1ate tools - A
Job specifications S~

P

DN

Ma1ntenance manual ] A o : G
Machine parts ' ' ' ‘ '

] .Prec1s1on measurement 1nstruments

PERFORMANCE GUIDE

.FA
e

DU WK
M . B

e 9 °

4-l'

Insnect each mach1ne part to determ1ne 1f 1t needs repa1r,

:.repiafement or machine work.

‘Baiove parts which are in need of repa1r, rep]acement or work R

.;”Route parts removed to the appr0pr1ate -work stat1on for work

peaded,. _

_‘Inspeat all returned parts.;

- Instail parts on machine. 7
~Align and adjust assembled unit, - .
“Run machine with power off (prevent damage).

Run machine with power on. -
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B Y
\

DUTY: DESIGNING AND PLANNING MACHINE WORK

PEREORMANCE"'OB;JECT_IVE;-NO.. 2 |
EVTASK: Tesf EOE‘hafOneee J
.STANDARO:_ Teefkmust meet‘bluepfint<specIficeEieee;‘:
; SOURCE FOR SfANDAROi': _w}iting team of incumbent Qorke}s- -

CONDITIONS FOR PERFORMANCE OF TASK

U 07 13 1ron ‘sample :
Steel sample’ (soft- tempered, unhardened)
‘Test blocks _
Comparative Hardness ‘Scales
Rockwell Hardness Tester _ L .
. Brinell Hardness Tester Sy T,
Emery paper TR SR -

PERFORMANCE GUIDE

|
‘,

Remove a11 scaIe, rust dirt, etc from samp]e
Place spec1men on anv11
.Adjust hardrdess tester..

. * Apply minor load of 10 kg.
. Set dial to zero on b]ack f1gure sca]e
Apply maJor load. " : o
Remove major Ioad B ) -

Take reading while minor Ioad is app11ed - .
*Der1ve hardness number from sca]e based on read1ng

.'¢>05§4610hh¢»ru»a

s .-
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DUTY: PERFORMING METALHORK OPERATIONS -

PERFORMANCE OBJECTIVE NO 23~

TASK C]amp workp1ece A

_fSTANDARD:”Workpiece,must be‘secured in ho]dihg deviéé, B

SOURCE FOR STANDARD: . Writing team of incumbent workers

<

CONDITIONS FOR PERFORMANCE OF TASK:

Machine accessories - -
Tools
Work holding aev1ce :

- Workpiece

PERFORMANCE GUIDE

1.

2
3.
4.
5
6
7

Ident1fy types and sizes of ho]d1ng dev1ces. S
Identify accessories for holding Gevice. = -

“Select proper work ho]d1ng dev1ce and attachments for_-'."‘
workpiece. - : o

Secure -work ho]d1ng device to tab]e.

' Secure workpiece in holding device. "~ '”'f*”f;”“”“””””'W;‘“j;“
Check for level, squareness, or angle. ~
Inspect for safety of holding device.

y

.




DUTY : -PERFORMING METALWORK OPERATIONS

-3 e

PERFORMANCE OBJECTIVE NO 24
TASK Cut met 1 stock

STANDARD Meta] stock must be cut to w1th1n 1/64 of b]uepr1nt
spec1f1cat1ons .

‘ . : L=
, .

SOURCE FOR STANDARD: wr1t1ng team of incumbentiworkers~n\Mw

CONDITIONS FOR PERFORWANCE OF TASK: EEE

“Bluepr1nt '
Cutting tools
Measuring 1nstruments
Metal stock
Work holding device

PERFORMANCE GUIDE:: -

“1, Measure workpiece to dedermine- size.and amount to be éut.'
— 2. Install metal stock in wock houd1ng dev1ce.~ ‘

7 37— Select: cutting tools.

4. Cut metal stock to0~ b]uepr1nt_
5. Check’ cut workpiece.




DUTY : PERFORMING METALWORK OPERATIONS

34

PERFORMANCE OBJECTIVE NO. 25
TASK:'Fabridate'spec{al,eutting tools

4

~. _ STANDARD: Fabricate cutt1ng tool to‘w1th1n p]us or. m1nus

b]uepr1nt spec1f1cat1ons

SOURCE FOR STANDARD:. Writing team of 1ncumbent workers -

T CONDITIONS FOR PERFORMANCE OF TASK: N

B]uepr1nt o
k .Grinder__~*
4\ " Precision measurement 1nstruments

e
h

ERFORMANCE GUIDE

1. - Identify workp1ece mater1a1 .

2. Select tool steel. ' e
3.  Select cutter to perform mach1n1ng operat1on.
- 4, ‘Select grinder accessor1es. : o L
, g.,fSet up_grinder. . Lo

7

8

. - Shape cutter to perform JOb spec1f1cat1ons.. o
. . Measure cutter for accuracy. - L — o
Inspect cutter for sharpness. ~° . -

. Tool steel "~ ° , ‘ e 'ﬂf\’ :
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'DUTY: PERFORMING METALWORK OPERATIONS . '(:v'".~ LT
~ PERFORMANCE- OBJECTIVE NO. 26 = . » - ° | S .
| :TASK:_.Heat treat metal ; U C
STANDARD Heat treat’mater1a1 must meet ar exceed Job spec1f1cat1ons '(
:;/////us1ng procedures from the mach1n1st s handbook S :

SOURCE FOR STANDARD: wr1t1ng,team of,1ncumbent workers 2 , . -

CONDITIONS FOR PERFORMANCE OF TASK C .
i =t 4 .
Heat treat1ng equ1pment ' : Y

‘Job spec1facat1ons - _ S R .

Machinist's handbook ~ . o RIS LT

Too] steel - L T ‘

PERFORMANCE GUIDE B o *jiiv{_\‘u. i

~ " 1,- Determine heat treatment procedures for workp1ece. B S
T .. Determine temperature requ1rements from appropr1ate table. :
- Select treating sequence from tool ‘engineer's handbook..

2
3.
.4, Select and set up heat treating equipment and accessories.
5. Observe all safety rules for heat treat1ng process. B
6. Heat treat workpiece. - SRS : ,
S Test workaece. | L D 3
b o o L




t‘pﬁTvgjfprkrdan;NbfME}ALNOEkprERATipNs‘i;;;»;*‘

1

Ly
P

} PERFORMANCE OBJECTIVE No. 27"° )

~r

TASK Operate cy11ndr1ca1 gr1nder

]3”5‘° STANDARD Gr1nd workp1ece to w1fh1n p]us br m1nus 001 Tota] Ind1catoA°¥
”r,;,_ _ + Reading- (TIR) of . b]uepr1nt spec1f1cat1ons us1ng mach1n1st'
“handbook." ' s

SOURCE FOR STANDARD Awr1tihg team of 1ncumbent workers ”

'_ CONDITIONS FOR PERFORMANCE OF TASK

_'Alloy stee] (annea]ed) workp1ece b SR
" Carbon’; sfee] (hardened) workp1ece”,v TR
-~ Blueprints. for. each’ workp1ece B i
‘ Cy11ndr1ca1 “grinder - : ‘ '
- Machifist's handbook :
.. Precision:measurement. dev1ces ; SRSV
. - “.°Work holding-devices . . .otoo o 4o
oo D1a1 1nd1cator ?;:gnﬁif R

PERFORMANCE GUIDE 7<;jf&,ﬁf.a;.

'ffMount workp1ece.A e e S e i
“Deterfnine: workp1ece f1n1sh Sy i S T
,{Refer ‘to machinist's. handbook for bas1c process data., .

~Set grinder's: traverse feed and workp1ece RPM.

- Adjust workpiece to gr1nd1ng whee] oan ' RN
.~ Grind ‘workpiece. = o 'f'”? o R
F'Measure workp1ece for accuracy.;, 1‘ ST 8

;—-‘
e

Looswn
1 2
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DUTY: PERFORMING METALWORK OPERATIONS -~ - e

| PERFORMANCE OBJEQTIVE NG, 28 e ;ftT;Q;‘E E"v‘fs,,fgy : B
| e TASK Operate hone to appTy proper surface 1n a cy11nder T;-;f S e

STANDARD ToTerance of the honed surfaoe 1n cy11nder must beh'ﬁ
\SQURCE FOR STANDARD Nr1t1ng team of 1ncumbent workers
CONDITIONS FORGEEREQRMANCEﬂQEaIASKR_~«#«w“ Ll

'BTuepr1nt S B e e T : ,\N-‘ A
Honing mach1ne - ST S SRR SRR
Hones - : :

Precision measurement 1nstruments T P
Work holding devices ) coenel e
bworkp1ege with a bore d1ameter of 2 1nches L :

PERFORMANCE GUIDE
1.

SN

between 0003" and 0005"

Attach and secure workp1ece to wqu ho]d1ng dev1ce.:

~Select hones.

Adjust hones ‘to workp1ece.

“"Flood hone and workpiece w1th cooTant

Hone. workpiece to remove stock from bere d1ameter

. Measure workp1ece and hone to. s1ze g1Ven in job spec1f1cat1ons

L




v

;5bUT¥:'PERFoRM1Ne METALWORK OPERATIONS - -

PERFORMANCE OBJECTIVE NO 29 R |

TASK Perform bench cross f111ng -

STANDARD' WOrkp1ece must be f11ed to w1th1n 001 of b]uepr1nt ';1E
spec1f1cat1ons. A

' f{SOURCE FOR STANDARD Wr1t1ng team of 1ncumbent workers ;f;

~——~—~"CONDITIONS FOR- PERFORMANCE OF TASK

,Beve] protractor

-+ = Blueprint R . S AR

. .F*i]es - L :-_,-~‘ - e ’:‘1 o ‘ L \

o Filechart - " 70 o T o

“+ File handles o o L o
File card = e
Measuring. 1nstruments o - oo
,Steel square - A
.'Vise and false Jaws _ o , B S
Norkp1ece . O T T

PERFORMANCE GUIDE. 5

:sm.p-wm»-#.

- Se]ect appropr1ate f11e

. Check file hand]e o

- .Clean file. e ST
‘Mount workpiece. . L

Test flatness and/or ang]e of work . f »_"';_;‘EVHA;ARRRE-'iff

————6.——Check—for—pinning.——— f S

7.

8.

Check spec1f1gat1qns.

File to final to]erance.“"«s A

»
Y
"8
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DUTY: PERFORMING METALWORK OPERATIONS = -

(U

- PERFORMANCE OBJECTIVE NO. 30
o  TAsK:.Po1ish,meta1

. STANDARD Smooth finish sqrface must be po]1shed w1th1n 64."

' m1crof1n1sh

ST yRCEMEQB~§_AﬂDABD ertJ,g_ngm_gf_lngumhgn;_ugrkets

CONDITIONS FOR PERFORMANCE OF TASK

Abrasive . ,.jv
Blueprint -
. Finish scale -
Grinder (buff1ng wheel)
... Tripoli or rouge

Norkpiece
PERFORMANCE GUIDE: - f.‘r N -<". o e
1. Determ1ne ‘method of po]1sh1ng (mach1ne and/or hand)
2. Select abrasive. i R )
3. 'Examine surface of- workp1ece ,5T“‘1f-' S e
‘4, Smooth metal surface. o '
-5. Clean off abrasiye.j




' DUTY PERFORMING METALNORK OPERATIONS

PERFORMANCE OBJECTIVE NO 31 RS 2 | |
TASK: Measure depth of a b11nd ho]e L *u}}jvfui]j"f*‘;;f;:T
STANDARD Counterbore must be to a to]erance of p]us or minus 1/64"‘i
- using rule. depth. gage ‘and plus.or:minus .015" using the ;
i m1crometer -depth gage or %o specifications: e '
SOURCE FOR STANDARD Wr1t1ng team of 1ncumbent workers ‘fffi’

__‘u; -

Voo

CONDITi0NS~FOR‘PERFORMANCE—OF—TAS
“Micrometer- depth gage _';, "‘,ifjf?;#ﬁ} T
Rule depth ‘gage = . e T e e
workp1ece, dr111ed and counterbored S e

| PERFORMANCE'GUIDE-,

Ru]e Depth Gage . - v
o .~ Clean reference surface. R L B
. Slide rule as far as it .will go 1nto the ho]e w1thout d1sturb1n
- contact of gage head and- work ' e :

N

3. Tighten clamp nut. , ‘ : ‘
4. . Remove from hole -and. read depth d1mens1on on ru]e at junct1on
' - -with gage head. : ‘ e . o SR
M1crometer Depth Gage R ‘ '
-1, Insert appropr1ate measur1ng rod
2. Project the measuring rod through finish base for a, reference
: “surface at right angles to the hole.”
3. 'Turn the thimble on the sleeve for accurate measurement. ‘
. 4." Read depth d1mens1on on m1crometer s]eeve. _ :




_DUTY: PERFORMING METALWORK OPERATIONS .

PERFORMANCE OBJECTIVE NO 32 ‘

TASK Measure concentr1c1ty W1th d1a1 test 1nd1cator o E 25f;3;:"fi?
STANDARD D1a1 1nd1cator must be accurate to w1th1n p]us or m1nus oooyyg
: of blueprint specificat1ons ' : o SRR

 SOURCE FOR STANDARD Wr1t1ng team of 1ncumbent workers L _;:‘

CONDITiONS”FORfPERFORMANGE“OF;TASK:

‘.b1a1 test indicator

. * . Work holding dev1ce
workp1ece

PERFORMANCE GUIDE:

1. Mount dial indicator to tool holding device.
" Align workpiece with -dial indicator. : '
3. Adjust workp1ece until des1red to]erance is reached

-
K]




© DUTY: PERFORMING METALWORK OPERATIONS

~ PERFORMANCE OBJECTIVE NO. 33
) AN ‘ . ] ) "/ 7 . . ;4 .
TASK:_Measure with heﬁghtfgages using gage b]ocksm' '

STANDARD Layout measurements must be W1th1n a- = =
~ - . . tolerance of plus or m1nus .001" or. to b]uepr1nt
specifications.

' CONDITIONS FOR'PEBFORMANCE OF TASK:f

~ Blueprint - . e
Cleaner -~ T N
" Gage blocks : ' K
Height gage :
Precision measurement 1nstruments
Scribe points
Workpiece .~ I . - e W
Surface plate S : R

PERFORMANCE GUIDE
C]ean surface p]ate
Place workpiece and height gage on: surface p]ate

Select attachments for height gage.

-Set height gage to gage blocks..

SOURCE—FGR—STANDARD~——wr1t1ng—team of—ancumbent~workers»wm—wfw~~ﬁwv‘;

1

2

3.

4. MWring gage blocks together to spec1f1ed d1mens1on
.5 ‘ ‘
6

';ffTransfer measurement to workplece




T

Ve

~'DUTY:  PERFORMING METALWORK OPERATIONS .

PERFORMANCE: OBJECTIVE NO. 34, -
E,TASKE Measure.withvsjne baf,"

STANDARD Norkp1ece measurement must be W1th1n p]us or m1nus
5 m1nutes or to. b]uepr1nt spec1f1cat1ons

/\ .o~
-~ SOURCE FOR STANDARD Nr1t1ng team of 1ncumbent workers o

CONDIﬂEONS FOR PERFORMANCE OF TASK

Gage b]ocks :

~Job spec1ﬁ1cat1ons

Machinist's. handbook
‘Sine bar (5 inch)

" Surface.plate -
Precision measurement ik struments
Workpiece . N §o

~ Height gage ~.

,SDial‘indicator

-

PERFORMANCE GUIDE:

;v1. Clean surface p]ate, gage b]ocks and s1ne bar, if requ1red Lo

> 2. 'Determine angle requ1rement o RS '
3. Select gage blocks and wring together s ' L
4. - Place sine bar on surface p]ate w1th gage b]ocks under sine” .

‘bar-roll. ) T

5. Place- workp1ece on s1ne bar and adJust setup to determ1ne K :
- workpiece angle. S
6. “Check "angle with d1a1 1nd1cato. by moving both 1nd1cator an,”

he1ght gage on ent1re surface of workp1ece




DUTY: - PERFORMING BENCH WORK -

* PERFORMANCE OBJECTIVE NO. 35 - -
TASK: Cut materials with hand hacksaws

STANDARD : Sawed wbrkpiece must be within 1/64" of job spebifteatiohs.

SOURCE‘FOR STANDARD:_-Nriting~team—of~4heumhent~w0rkers

* 'CONDITIONS FOR PERFORMANCE OF TASK:

Aluminum pipe
. - Hacksaw frame SR . B .
" Hacksaw blades - . e . <
Job spec1f1cations
Soft jaws . Co
Nork ho]d1ng dev1ce (vise)

PERFORMANCE GUIDE: . ~ -~ -
1. Select the correct blade.
2. Mount blade.
3. Secure workpiece.
4. Saw workpiece.

‘a. saw backwards s]ow]y and w1th 11ght pressure to make

- ‘saw kerf. .
- b. - app]y forward strokes 11ght1y ynt11 saw_ b]ade has seated
© 7 77in kerf o T
c. work approx1mate1y 70 strokes per m1nute unt11 mater1a1 1s
i cut o o .
, ”
, ‘0
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DUTY : PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE No. 36
TASK: Cut threads with dies

STANDARD: -Cut threads must meet a class 2A fit.

SOURCE,FQ? STANDARD:. Ntiting team.bf jncumbent.workers _'

~

CONDIIIONS_FOR—PERFORMANCE‘OF’TASK

B1uepr1nt

Cutting oils ~ : S ' R . S

‘D‘ies X : T . . ”'v,,. R . T e

Diestock" : ' : -

File

Rule . _
© Vise. Lo C . :

Workpiece . - ’ . e

PERFORMANCE GUIDE:

. Select die.

. Secure worxp1ece in v1se L S .
Mount die in diestock. = - - .00 ;

- Bevel the end of the workpiece,
Square diestock to workpiece. '
Cut. threads and lubricate during thread1ng operat1on.»
Check threaded workpiece to spec1f1cat1ons.~

- Fin! Sh beve1 workp1ece. Y

CONOYOT I PN
L]

N
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DUTY : PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO 37

TASK Hand sharpen cutt1ng tools W1th abraswn ones -

“STANDARD:gEdJéS must;be honed,withfall"ﬁurrs Vs L

" SOURCE FOR STANDARD: Writing team of incumbent workers .

~GOND ITTONS~FOR-PERFORMANGE- OF ~TASK:———

~ Cutting-tools e
"~ Job spec1f1cat1ons
- Lubricant -

0i1 stones (hones)

Slip stones -

PERFORMANCE GUIDE:

. Select cutter sharpener (stone)

~ Sharpen to- spec1f1cat1ons (1ubr1cate dur1ng sharpen1ng)
~Inspect cutter., - ..
Clean sharpener., -

WM
® ®




"DUTY: PERFORMING BENCH WORK

PERFORMANCE OBJECTIVE NO. 38

- TASK: Ream ho]es withvhand reamers

STANDARD: Ho]e must be reamed to a to]erance of 0001“ to fg
. 0005" of specifications ST LT

~

SOURCE FOR STANDARD: riting team of incunbent workers\  _~ °

- CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint . ,
Drill press . o
Spring loaded: center ,
- Lubricant ,,Acr,'
- . Tap wrench ‘
- Work holding dev1ce , ,
: Norkpiece o '

PERFORMANCE GUIDE{ .

Hand Reaming - Bench Work AR
1. Secure workpiece to work hoiding deV1ce -
2. - Select reamer. -
3. Mount reamer in tap wrench. S
. "4. Lubricate and ream to specifications
Hand Reaming with Drill Press . ;
Complete steps 1- 3 above. c e ‘ ‘ S
Mount spring loaded-cénter in dr111 press Sp1ndle.‘
Align center to tap wrench.
Lubricate and hand ream to spec1f1cat10ns.

-hwl'\)‘r—'

<.




DUTY:  PERFORMING BENCH WORK

3 =

PERFORMANCE OBJECTIVE NO 39

TASK: Remove and. rnp]ace e11ca1 c011 wire screw thread 1nsert (STI)

 STANDARD: Helical coil must be-firm1y secured in thé]hoIé. :

SOURCE FOR ‘STANDARD: Writing |team of incumbent workers

—~—eCONDITIONS - FOR-PERFORMANCE-OF—TASK - — T e
Cleaner - ’ o \ ) .
He11ca1'coi1s” e '
Pliers . : \ - :
Tables ‘of taps for (STI) , _ . IR
Taps | \ S e e
Tap wrench - : | ' S = S
Work ho1d1ng dev1ce Bl
Workpiece ) o

PERFORMANCE GUIDE: - ' 1~— : :

1.‘ Secure workp1ece in work ho1d1ng dev1ce. :
2. Remove worn or damaged . he11ca1 coil. (STI).
3. Select proper tap.
4. Clean or retap, threads. !
5. Select proper helical coil (STi).
6.

Insert ho11ca1 coil (STI) and check to spec1f1cat1ons.




. DUTY

: ~ PERFORMING BENCH WORK - -

PERFORMANCE OBJECTIVE NO. 40

TASK: ,Remdve dam.aged screwé'and other noh—hakdehed thﬁeaded hardwafe,g

,STANDARD Part must be rem0ved w1thout damaq ng threads

in ho]e ~“ o S {i
. SOURCE FOR STANDARD Nr1t1ng team of. 1ncumbent workers .
. CONDITIONS FOR PERFORMANCE OF TASK . - | h
Center punch * DO ;jjpf: R R

PERFORMANCE GUIDE: L MR

~*~5—~—Inspeet=threads—ﬂn-ho%eévr ‘ [rfeﬂfgeii;;;_,fj'ﬁi‘

Chuck key a_ﬁ;,"'
Drill motor )
Screw extractor
-Taps T
- Tap wrench -#» =
Work holding device
- Workpiece
- Drills -

1. - Secure workp1ece in work ho]d1ng dev1ce - o Some
2. Select drill, center punch, and drill ho]e 1n damaged part;uglAj;
3. Place’screw-extractor in ho]e ) S L T
4. Remove damaged part.




fDUTY}:{PEREQRMINGQBENCH‘woRkliﬂ'*’ff{»ﬂffl"?}fii?i5ffff}ai'j{

- - &

PERFORMANCE OBJECTIVE NO 411 e R

TASK Shape meta]

STANDARD Norkp1ece must be to a to]erance of p]us or m1nus 020 f

-souRcE Foa STANDARD: ‘Wkifing.team'dfTHhEGﬁbeht'wékkers
CONDITIONS FOR PERFORMANCE oF TASK 7 'i;Q F R T

,vA1r gr1nder T o Oxygen- and acety]ene torc
CAir supply . R - \*utf1t
" Blueprint. . - ‘ B : ,
- .Cutter bits - - - _ Tl ,,;; S e
.. Chuck wrench _ - R P
" Hand chisels’” o
- Hammers. . = ¢ .
lNeasurement dev1ces o

PERFORMANCE GUIDE O T e

Hggh Speed A1r Gr1nder e ‘;?:; i S
o lesSecure cut ing: b1t 1n chuck_,( R

3.
4.
By Shape workp1ece._.gﬂ w7
Shape ‘and Work to- Sg¥c1f1cat1ons ' o PR
;1- Use: portable Fand drill w1th properqtoolsattac\ments.a-~-.v
2.
3.
4

.; . Se]ect anu use Sh “pened hand; ch1sels, punches, and hammers.

i~
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. DUTY: OPERATING DRILL PRESSES - -

PERFORMANCE OBJECTIVE NO. 42 .
: 1 “TASK:" Center pﬁﬁch;holeA

I STANDARD: ,V'Hole‘mdst be puhched’ to W1th1n p]us or m1nus 1/64"
‘ "'\ - of b]uepr1nt specifirations » e
SOURCE FOR STANDARD Nr1t1ng team of 1ncumbent worﬁers

CONDITIONS FOR PERFORMANCE OF TASK

el s Co.

'~Scr1be L
. Ballpeen hammer \
. Blueprint v R
- Center punch - Voo 7;7§;.:: o
- Cénter head and sca]e ' e -
:Dividers -7 '
~ Prickpunch -
Surface p]ate
Workpiece
Layout dye
'V1se Lo

;. PERFORMANCE GUIDE

,Secure workp1uce in vise.

. Apply layout due to surface.

. Scribe three lines using center head. S

.. Prick punch on center-lines very Tightly and 1nspect If

" punch mark is off from center, slant prick punch and repunch.
.~ Center the center punch on top of prmrk punch mark and hit

. . with ba]peen hammer. o S

© .. 6. Inspect again. - I T

-h_wmr—pf

,m‘

i A BPR e

3

thl?f_




/DUTY: * OPERATING DRILL PRESSES .

s o - : . o epamm e

 PERFORMANCE OBJECTIVE NO. 43 -

‘O\*”TASKE‘Ecdunterbbre hc1es;‘*'A

oo T e

j o STANDARDf Bore must be w1th1n a to]erance of D]us or m1nus
S < - 1/64" of. b]uepr1nt spec1ficat1ons

s

SOURCE FOR STANDARD Nr1t1ng team of 1ncumbent workers .

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt o S
Cap screws e e
Center punch o
Counterbores - RS SRR N
" Cutting oil e cer T
Drills - c : o o
-Drillpress - - ;: R
Layout dye = = - B
.~ Precision measurement 1nstruments
© Seribe P , .
-~ Work -holding dev1ce
fWOrkp1ece ‘ %

°

'. PERFORMANCE GUIDEi

. Layout and scribe center lines.

Center punch hole location. .

Secure workpiece in work-holding dev1ce

Select drill and drill hole to be counterbored.
Select counterbore and secure in .drillpress. ,'5a
Set drillpress stops and speed. D
.. Apply cutting o0il and counterbore to spec1f1cat1ons
Check accuracy of counterbore

TN W N




DUTY: OPERATING DRILL PRESSES

- PERFORMANCE OBJECTIVE NO. 44
nTASK: 'Cduntersink‘ho1e
STANDARD: Ho]e must be counters1nk to W1th1n a to1erance of

plus or m1nus .010" of b]uepr1nt spec1f1cat1ons

SOURCE FOR STANDARD' erttng team of incumbent workers

-~

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt
_Centerpunch
Cutting.oil
Countersinks
Drills
Drillpress
Flathead screw
Layout dye . - »
< '/ Precision measurement 1nstruments
/=Scribe -
Work holding dev1ce
QWOrkp1ece ‘
PERFORMANCE GUIDE | i L Lk
1. Layout and.scribe center lines. - - e el
2.  Center punch hole Tlocation. e '
. 3. " Secure workpiece in work holding device.
© 4, Select drill .and drill hole to be countersunk.
- " '5. - Select countersink and secure in drillpress. - ’
6. Set countersink central with hole or a]1gn counters1nk to- ho]
7. Set drillpress stops and speed. o
‘ " 8. Apply cutting oil and counters1nk to spec1f1cat1ons.
i . 9

.. .Check accuracy of counters1nk (use f]athecd screws)
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DUTY: - OPERATING DRILL PRESSES =~ S o s

PERFORMANCE OBJECTIVE NO 45

-TASK: Dr111 ho]e

VSTANDARD: Hole must be drilled to within

3

+ 0.005" + 0.005" (nominal drill diameter Ain 1nche4)~
= 0.001" - 0.003" (nominal drill diameter in inches)

SOURCE FOR STANDARD wr1t1ng team- of 1ncumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt

Combination .drill
Deburring. tooT
Drills: ‘
Drillpress -

. Lubricant -
~Table of drills =
Work holding device

~Workpiece

PERFORMANCE GUIDE

10

NS W

Identify workpiece material. =~ ‘
Select ho]d1ng device and accessor1es. , .
Secure work in work ho]d1ng dev1ce and check setup for T
rigidity. D
Determine- hole size. ‘ : S S .
Align workpiece and center dr111 ‘ I
Select and mount drill. o L -
Drill to dimensions.

.~ Deburr hole.-
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b

© DUTY.:. OPERATING DRILL PRESSES

& -

* PERFORMANCE OBJECTIVE NO: 46
TASK: Mount and secure work
STANDARD:  Work must be secure to insure adequate1fini$h of_pért. :

SOURCE FOR-STANDARD: ~ Writing team of incumbent workers

-

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
“Mallet

Work ho1d1ng deV1ce

workp1ece

PERFORMANCE GUIDE: . ;q 

1. Select and mount proper work ho1d1ng device.
2. Select appropr1ate clamps.
3. Secure work in work holding device.

- 4. Tap material to. insure seating.
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DUTY: OPERATING DRILL PRESSES

a

PERFORMANCE OBJECTIVE NO. 47
TASK: Sharpeh.drill .

STANDARD " Drill must be sharpened to reduce drill breakage, and -
o dr111 accurate to within plus or m1nus .005". :

__SOURC' FOR cTANDARD . &r1tung team of incumbent workers

CONDITIONS cOR PFFFORMAﬂCE OF TASK:

Drills L L
Orill g\1nuln9 letu(.
Drill peint gage .
Drill references " -
Grinder :

- Wheel dresser

PERFORMANCE GUIDE C
1. Follow manufactu*e"s manual to operate dr111 gr1nd1ng f1xture
2. - Check all guards for.alignment.

- 3. Dress and true grinding wheel. ; .

* .4. Grird 1ip clearance, length, and ang]e to Spec1fie&fions.

5 Chebx for sharpness. .o _

= R T AT FT A TR

e G TS
P AT A e S
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DUTY: OPERATING DRILL PRESSES -~ .

PERFORMANCE OBJECTIVE NO. 48
- TASK: Sharpeh’driIIIbit free hand

. STANDARD: Dr111 bit must be free of surface 1ands, have correct
: ‘1ip clearance,.and correct drill angle for dr1111nq
standard mater1a1

SOURCE:FOR STANDARD: Writing ‘team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

Drills .

Drill point gage

Grinder -

Wheel dresser

bpec1f1cat1ons in reference handbook

PERFORMANCE GUIDE:

Observe safety practices.

Check all guards for a11gnment

‘Inspect .drill.

Dress and true gr1nd1ng whee1 . ‘ : :
Grind 1ip clearance, length, and angle to specifications.
.. Cher¥ for sharpness, correct 1ip and drill point angle.

OV B WN =
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DUTY: OPERATING DRILL PRESSES

PERFORMANCE OBJECTIVE K. 4.

. TASK: Set dr111}pee§sfdr propee feed‘reIe‘and RPN oflsbind]eN
STANDARO:. RPM end Eeed:rate,must Ee seI for 1)2.dr1I1 Eif.
SOURCE.FOR STANOARD:{ Nritihg‘Eeam-of'1ncdmbedt.w0Ekers

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt ’
Manufacturer's operat1on mariual
Mach1n1st s handbook Tab]e of Cutt1ng Speeds

.....

N, N : PR IS
PERFORMANCE GUIDE

1. Determ1ne speed and feed (RPM = ¢cs x 4/D).

2. Adjust spindle speed.

3.. Set drill press for proper feed, 1f app11cab1e
4. App]y formula for determ1n1ng cutting speedf'f*

B3
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. DUTY: OPERATING DRILL PRESSES - s

'PERFORMANCE OBJECTIVE NO. 50
TASK: -Spdtface workpiece

STANDARD SpoEface workp1ece must be free from chatter and tool;‘
- marks - P |

SOURCE FOR™ STANDARD Writing team of incumbent workers,.

CONDITIONS‘FOR PERFORMANCE'OF TASK: '
_Blueprint '
Lubricant
- Spotfacing tools T . S
Workpiece (mild stee]) - _ .-
Drill press : S : :

L4

PERFORMANCE GUIDE:

Spotface Flat Surface ,
Identify workp1ece mater1a1 -
.' Select work holding device and accessor1es
.' Secure work holding device and check setup for r1g1d1ty
.- Align workpiece. ,
Select spead.
Spotface workpiece
a. lubricate ,
- - .. b. drill to dimensions.
Spotface Hole

cim-bwmn—-

1. Use steps 1-5 above
2. Align pilot with hole.
3. Spotface workpiece.:

a. - lubricate

b. -drill to dimensions
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DUTY : OPERATING DRILL PRESSES

'PERFORMANCE OBJECTIVE NO. 51

| TASK:

vHand'tap ho1e4q

* STANDARD:* .Hole must be tapped for a class 2B thread

actord1nq to b1uepr1nt spec1f1cat1ons

SOURCE FOR STANDARD “Mriting team of incumbent norgérs'

' 'CONDITIONS FOR PERFORMANCE OF TASK

| B]uepr1nt o : Lubr1cant

" Combination drill and countersink  Machinist's handbook
Measurement instruments ‘ Tap "drills::
Center (straight shank) - Taps -
Dri1T chuck and key Tap wrench

Drillpress
.Dr111press vise

PERFORMANCE GUIDE:

1;

W ONOUIR WK

'Se1ect tap driTl and tap as: spec1f1ed on b1uepr1nt

Mount and secure workpiece to drill table vise..
Mount, secure, and a11gn comb1nat1on dr111 and counters1nk to

v werkp1ece.
‘Select and set dr111press speed

Center drill workpiece. : e
Tap drill workpiece.” - - . f 7

~ Mount tap in tap wrench ,

Mount center in drill’ chuck and a11gn to tap wrench
-center.

Hand tap ho]e to spec1f1cat1ons us1ng 1ubr1cant R_R'_
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[

DuTY®, OPERATING: DRILL PRESSES . L

PERFORMANCE OBJECTIVE NO. 52 |
TASK: AdJust dr111 press automat1c feed

' STANDARD Automat1c speed must dr111 a 1 000 hole to a to]erance .
: - of p]us or m1nus .010.

-

SOURCE FOR STANDARD Nr1t1ng team of incumbent workers

_CONDITIONS FOR_PERFORMANCE‘OF'TASK;;

Blueprint
Drillpress
Machinist's handbook
Workpiece

PERFORMANCE GUIDE

. Determine dr111 press operat1on.

. Secure workpiece in work holding device.
. Secure tools and attachments. - ~
Align tool to workpiece.

Determine and set feed.

. Engage powerfeed and perform drill press operat1on.

T WN -
®




DUTY :. OPERATING GRINDING MACHINES

PERFORMANCE OBJECTIVE NO 53

TASK Attach and a11gn mater1a1s for. 9r1nd1ng

. STANDARD Mater1a1 must be qround to a to]erance of +. 001"' | :
S . . - VV.—Tfﬁﬁﬁ"

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS'FOR PERFORMANCEJOF'TASK:

- Dial 1nd1cator
Diamond point dressing too]
Micrometer caliper
Work holding device

PERFORMANCE GUIDE: : R

Gerieral Grinding (surface) : S
I. SeTect grinding wheel. o
2. Test wheel for cracks (replace if cracked)
3.. Mount, true, and dress wheel.’
4, Secure work holding device and workp1ece._
5. Position and adjust workp1ece to whee1
Cy11ndr1ca1 Grinding and Po11sh1ng
1. Repeat steps 1-3 in general gr1nd1ng.
2. Secure work between centers.
. 3. Center workpiece. :
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DUTY : OPERATING‘GRINOING MACHINES .

PERFORMANCE OBJECTIVE NO. 54

T OTASK: Ba]ance gr1nd1ng whee]

A STANDARD:‘Balange muStrbe he]djto';OOOS wheg]‘huﬁjgut;

G

'SOURCE FOR.STANDARD: Writing team of incumbent workers: CU e
~CONDITIONS FOR PERFORMANCE OF TASK:
~Balance stand . . - - A
Grinding wheel - P : -
Weights ' ' B
whee1 ‘mount ..

PERFORMANCE GUIDE

1. Mount hub or wheel mount on arbor, - s
2. Ring teSt'wheel for cracks (rep]ace 1f cracked)
3. Mount on balance stand.
. 4., Adjust weights to balance hub
5, - Remount hub or wheel mount on grinder.
6

. Mount wheel to hub. accord1ng to manufacturer S spec1f1cat1ons. .
“v’.’ . . .

KLty

4 .
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DUTY: OPERATING GRINDING MACHINES

e,

PERFORMANCE OBJECTIVE NO 55 =

TASK Cut of:f.or part mater1a]s w1th gr1nd1ng mach1nes '

STANDARD Cut off mater1a1 JSt not be work hardened ‘as determ1ned
‘ : b]ueor1nt spec1f1cat1ons .

. SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers -

| CONDITIONS FOR PERFORMANCE OF TASK

‘AB]uepr1nt
Cut off mach1ne

 Reinforced abras1ve cut-off wheel = -
‘Vworkp1ece ;

PERFORMANCE GUIDE

1. »Mount and secure; re1nforced abras1ve cut-off whee]
~ 2, Check wheel and wheel guards-(replace defective whee])
o 3.  Secure workpiece .in work: holding device. ' .
-4, Cut workp1ece to b]uepr1nt spec1f1cat1ons.
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DUTY: OPERATING GRINDING MACHINES -

Y

PERFORMANCE OBJECTIVE NO. 56
TASK: Dress'and true grjndihg whee1sjohfsurfaqe érinders '

. sTANDARD;' Gr1nd1ng whee1s dressed for rough gr1nd1ng must not v
~exceed .002- 003 feed/revo]ut1on :

SOURCE FOR STANDARD Wr1t1ng-team of incumbent workers

CONDITIONS:FOR PERFORMANCE OF TASK:

Diamond point dresser - o ; IR ST
Fixed tool post o : S Lo
~Grinder - B
Grinding whee]

PERFORMANCE GUIDE

,R1ng test whee1 for crack (rep1ace 1f cracked)

Select diamond po1nt ¢resser. -

Place truing tool i attachment
. Secure tool tc surface chuck. -

Insure guards ‘and safety equipment are appropr1ate
Bring wheel into contact with diamond dresser. .
.~ Advance wheel head .001 on the dresser and cross feed tab1e
to opposite side of wheel. .
Advance wheel head again .001 toward dresser and feed out “to .
original beg1nn1nf‘ v S
Repeat steps 7 anc. 8 unt11 wheel is c1ean and dressed

-.|o?a\-l>wmr—f

' £ Y
o ™




JUTY : OPERATING GRINDING MACHINES - =

>ERFORMANCE OBJECTIVE NO. 57
- TASK:

Inspect grinding°whee1s

STANDARD: Grinding~wheé1§ must be freé of.tragké and whee1-defectsL

SOURCE FOR sTANDARD: ,writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Gr1nd1ng wheel ; '
Non- meta111c 1mp1ement

PERFORMANCE GUIDE

W
.

"L1Ft wheel. ~
~inspect visually for cracks or ch1ps.«

Hold or- suspend whee1 on 'it§ ferrule and r1ng test for cracks.
If wheel is mounted:- . . » S
a. ring test for cracks C . , .7E'

"-.b. adjust and secgre all. guards

c. if the wheel "ring tests" to 1nd1cate no cracks run +he v
wheel at fu11 speed for at least one m1nute

. ¢

A5
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DUTY: OPERATING GRINDING MACHINES o

PERFORMANCE OBJECTIVE NO 58

- TASK: Measure, 1nspect “and rework workp1ece

i

STANDARD: Workpiece must be reworked to a to]erance .of p]us
- oor minus .0001" of b]ueprint spec1f1cat1ons

4

L. SOURCE FOR STANDARD: Wr1t1ng team of incumbent workers

| CONDITIONS FOR PERFORMANCE OF TASK: . \

. B]uepr1nt

" Grinder

Heat-treated workp1ece
Prec1s1on measurement 1nstruments

. PERFORMANCE GUIDE o

1, Inspect workp1ece check1ng for f]aws and burrs.
2. Determine rework dimensions. - : : .
3. Check finish dimensions. ».i” ‘
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DUTY: OPERATING GRINDING MACHINES =

 PERFORMANCE OBJECTIVE N0, 59

TASK: Polish with grinding machine

’STANDARD: Workpiece must be free 0f‘t601 ecratches; )

©

‘“sbuacE FOR STANDARD: Writing team of incumbent .o kers

CONDITIONS FOR PERFORMANCE OF TASK

Gr1nder and accessor1es
. Job spec1f1cat1ons

Polishing wheel

Workpiece

,Tr1po]1 or Jewelery S rouge in wax form

~

PERFORMANCE OUIDE:

." Determine workpiece material.
Select and mount polishing wheel.
Secure workpiece.

Polish to job specff1cat1ons, app1y1ng po]1sh1ng compounds as
" needed. . .

W N =

°

@




' 69‘ : | S R 1 R B

DUTY: QPERATING' GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 60

1 TASK: . Set speeds and feeds of power feed grinders

VSTANDARD; Speeds and feeds must be. set accord1ng to mach1nab111ty
. ratings of material. : .

SOURCE FOR STANDAR( : wrfting team of incumbent workers .

"CONDITIONS FOR PERFORMANCE OF TASK:

.Blueprint ,

Grinder operation manual _ ,
" Workpiece : o o e
Cylindrical gr1nder : : g

PERFORMANCE GUIDE'

1. Identify workp1ece ‘material,
. . Determine grinding. requirements (amount of metal to be removed
~ desired finish and accuracy; grinder power and r1g1d1ty)
. -Compute’and determine desired per1phera1 speed
Determine and set grinder speed. - -
Determine and set grinder feed '

(S~ W FV) N
.

P
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' DUTY: OPERATING;GRINDING MACHINES

o

_,PERFORMANCE OBJECTIVE NO. 61

TASK:

Set up and perform surface gr1nd1ng operat1ons

_STANDARD: Workpiece must be ground to a flat within

63 32 micro‘finish.

SOURCE FOR STANDARD: MWriting team of 1ncumbpﬂt workerq '

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint

Grinder and accessor1es

0perat1on manual

Precision measurement 1nstruments (prof1ometer)
Work .ho1ding device

Workpiece

PERFORMANCE GUIDE:

~SNov oW
[ ]

‘e

~

select and secure work holding device.

Select, check and mount grinding wheel.

True and dress wheel.

Set RPM of workp1ece and feed rate.
Select coolant.

Secure and align workpiece.

- Grind to specifications.
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DUTY: * OPERATING GRINDING MACHINES

-~

PERFORMANCE OBJECTIVE NO. 62

-

TASK: Set up grinder to sharpen'p1ain milling cutters

- STANDARD:  Remove .006" to .010" from flat face of cutter and maintain
' “a clearance angle of 4 degrees to 7 degrees, or to accuracyn
of table specifications.

SOURCE FOR STANDARD: Writing team of - incumbent workers

CONDITIONS FOR PEREORMANCE_OF TASK:

- Diamond po1nt dresser Dial 1nd1cator _ : B
Machinist's handbook : : Plain #1 wheel - a1um1n1um ox1de
Mandrel A , - ‘Swivel or spring type toothrest
-Plain m1111ng cutter L o bracket
Reference tables ' Universal grinding mach1ne

' Center gage

£

PERFORMANCE GUIDE: S | o

1. Set gr1nd1ng mach1ne for stra1ght cy11ndr1ca1 gr1nd1ng us1ng
~indicator. . . ,

a. mount cutter on méndre]
b. check grinding wheel for cracks -
c. dress and true grinding wheel -~ - . .
d. mount cutter and mandre]l between centers of ma Fooew
- stocks
e.f'a11gn center of cutter to center of gr1nd1ng wheeT (center
. - gage

f. Ra1se the wheel head above the center of the cutter . o
) o W_ = (sin of c1earance L) x rad1us of grinding wheel for 4° - o
= o ‘ of 7° desired o
: - .g. secure and align toothrest bracket to table
'h. place toothrest under tooth to be grourd
Observe and follow all safety practices. .
Take light cut on first tooth to_be-sharpened.
Rotate cutter upward to sharpen next tooth.
Repeat steps 3 and 4 until all teeth have been qround
Inspect -all cutter teeth for sharpness.
Take a second cut, if needed, to reach desired. sharpn..s.
Repeat steps 3 to 7 unt11 des1red degree of sharpness is
' obta1ned : .

O~NNOYTOITRWN

-1
P




DUTY !

OPERATING GRINDING MACHINES

72

PERFORMANCE OBJECTIVE NO. 63

TAS:: Set up, gr1nd, and sharpen: preshaped luthe too]s

STANDARD:

Too] contour must meet tab]e requirements w1th angu]ar ,
d1mens1ons with p]us or m1nus 1/2. degree.

SOURCE FOR STANDARD Writing team of 1ncumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK:

Angular vise
" Bevel protractor

Blueprint ‘ N
Clearance and cutting angle gage

Diamond

point dresser

Preshaped lathe tool
Reference handbook
Surface grinder

PERFORMANCE GUIDE:

1. Set
a.
b.
C.
4

up .surface. grinder.

check wheel for cracks
secure all guards ‘
adjust and secure tool rest
dress and true wheel .

2. Determine lathe tool: ang]es '

al
bl
c.

-identify workpiece: material
.identify type 'of cut ‘.
determine’ requ1red rake ‘and c]earance ang]es from tab]e

3. Grind lathe tool to desired contour. -

a.
b.
c.
d.
e.

adjust and secure tool rest (vise).

- locate cutting edge and grind

grind rake and clearance angles

measure” angles and inspect for sharpness

repeat steps b .to d until des1red contour of tool is
obta1ned

=~

J
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DUTY: OPERATING GRINDING MACHINES . -~ . = —

T e T S

PERFORMANCE OBJECTIVE NO. 64
TASK:~ Shape chisels 3

[

STANDARD: - Shape chisel to an_ih;]udéd angi o% from 66 to 70 degrees.
SOURCE FOR STANDARD: HWriting team of incumbent workers
CONDITIONS FOR PERFORMANCE:OF TASK:

Bevel protracto
Chisel. . = -
Machinist's square
Tool grinder-.
Wheel dresser

i

PERFORMANCE QUIDE:
i

Adjust and secure tool rest

Dress and true wheel

Remove mushroom head from chisel

Grind to .desired angle

Measure angle.

Regrind, if necessary .

Grind cutting edge concave

o wrn -
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DUTY : OPERATING‘GRINDING MACHINES

PERFORMANCE OBJECTIVE NO. 65
TASK: Set up grinder to run workpiece between centers
STANDARD: Workpiece must not have any taper and a to]erance of
p]us or minus 000 is permitted.

SOURCE FOR STANDARD .Writing team of 1ncumbent workers

CONDITIONS FOR PERFORM: .. TﬁéK:

Center dr111ed workpiece . - Steady resc -

Cleaning shop towels : o ~-Text bar -
Coolant: : 2 o Splash .trays
Cy11ndr1ca1 gr1nder - '~ Dial indicator
Diamond point dresser R - Drive plate
.Grinding wheels : ‘ i Lathe ‘dog : -

Machinist's handbook ' , Centers

PERFORMANCE GUIDE: "
. Clean table. ' S
Secure drive plate on spindle nose w1th live center. :
Secure, dead center in footstock :
Align centers.
Select and mount gr1nd1ng whee1
~a. check for cracks -
> b. true and dress wheel ' ’
' Secure- lathe dog to workpiece - and mount between centers.
Mount, align, and secure steady rest. (if needed)
CFin machine storage tank with proper coolant.
Select and set whee] speed traverse Speed depth of cut

‘. and wor k speed

L Y RY Y

OO~
. - .

y

f‘:\} .
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DUTY: OPERATING GRINDING MACHINES

S

PERFORMANCE OBJECTIVE NO. 66

~ TASK:

Set up suffaée grinder-to run on magnetic chuck

'STANDARD: Operations must ﬁmduce close to1erances

~ SOURCE FOR STANDARD

of 63 micro finis

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner

Cociants. -
Diamond point dresser .
Grease *

- Grinder

Grinding wheel
Hones

* PERFORMANCE GUIDE:

1
2.
3.
4. Select and mount wheel.

(e W42

F111 coolant tank.
-Place chuck in arinder tab]e pads.’
Hone and clean surface chuck.

a. check wheel for cracks
b. dress and true wheel
Clean chuck with shop towel.

.+* Mount workpiece on chuck using:

a. parallels’
b. V-blocks

c. clamps:

d.  perma-clamps

Turn on magnetic SW1tch to chuC!;

wr1t1ng team of 1ncumbent workers |

'Machinery»héndbook

Magna-vise clamps’
Magnetic chuck *

" Parallels . ‘

Shop towels
Squeegee

V-blocks
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 67 | |
' TASK: . Align 1athe:centers using approximate'method~

' STANDARD: Centers must be in the same
, - horizontal and vert1ca1 pIane

'SOURCE, FOR 'STANDARD : wr1t1ng team of 1ncumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

‘Lathe’ wrenches '
‘Spindle -adaptor-
One dead center.
'One live center

PERFORMANCE GUIDE:

1. Mount centers in headstock and ta1lstock
, 2. Check center alignment.
3. Align dead center ‘to live center by‘mov1ng ta1lstock
perpendicularly to bed of lathe.
4. Adjust and tighten screws.

o




DUTY: OPERATING LATHES . ~ = . 7.

PERFORMANCE OBJECTIVE NO .68

~ TASK: A11gn 1athe centers uS1ng accurate ncncarement
.STANDARD:ifCSngers.must'be to a tolerdnce within pTuslor minus

.~

SOURCE FOR STANDARD: Nrjting team of - incumbent worker's

CONDITIONS FOR PERFORMANCE OF TASK:

~ Dial indicator - ' J ~ T
Drill rod test bar - R : e
Lathe wrenches o ‘ _ ) - .

Spindle adaptor T S g o
One dead center - ‘ oo
One Tive center (ba11bear1ng center)

PERFORMANCE GUIDE

n

1. Mount c1ean centers in headstock and ta11stock.

2. Secure drill rod test.bar betwéen centers. S .

3. Mount dial indicator on lathe carr1age : :

4. . Check.center a11gnment. ' Lo .

5. Move lathe carriage from "tailstock to head and observe reading;

6. Make necessary adgustments R el
N % *
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| DUTY: OPERATING LATHES

FARES - ] j - 3

" PERFORMANCE OBJECTIVE NO. 69

| TASK:N Bore holes with lathe

. . . n %

STANDARD ‘Bore hole to b]uepr1nt spec1f1cat1ons to a depth of p]us :
’ or m1nus 1/64" and a d1ameter of plus or m1nus .003" to]erance,é

SOURCE FOR. STANDARD. Qwr1t1ng team of 1ncumbent workers | ,..»"

i}

-

CONDITIONS FOR PERFORMANCE OF TASK .

B]uepr1nt i:, L e "'.i ~ Steel .rule .. &
Boring bar ’ - Workpiece - - - '
_ Combination drill and counters1nk Drills. .
Tool:holders o D AfIns1de calipers -
+3 jaw chuck . - o ~ .- Dri1l chuck and key
. Micrometer calipers . - .~ - ..Tool.bit (face)
cT e S ~ Depth gage

PERFORMANCE GUIDEL____

.',Chuck workp1ece in.lathe.

2. .Select and set lathe speed (RPM) _ R
3. Mount tdol holder and bit. - ' - .
-4, Face and. square workp1ece S FERER
- 5. . Place chuck- in:tailstock and: center dr1]1 workp1ece
6. - Remove center dr111 and dr111 ho]e us1ng ta1]stock depth
o measurements ' o
.~ Measure hole w1th depth gage m1crometer Sl
~Remove "dri11’ chuck and.right -hand tool ho]der IR

LIERN

“Place boring bar and tool ho]der on°compound rest. ' Center too]
' to center of ]athe s I R
. ~Set speed-(RPM).

. Bore ho]e to d1ameter

F‘l"‘sst‘-’ :
S EY-RRT-X-- BN
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DUTY: .

.- 0 ; R %

PERFORMANCE OBJECTIVE NO. 70
‘TASK:'CouﬁferﬁoreEhOIes with_]athe . "’,Ev;

STANDARD:" Ho]e must be bored to within a p]us or minus 1/64“

of blueprint specifications.

- 7 SOURCE FOR STAHDARD: writingupeam of incunbent workers

———

CONDITIONS FOR - PERFORMANCE OF 'ASK

, B]uepr1nt . \,13,,f
Boring bar - '
© Cutting tool ho]der - ) , i
Faced stock with drilled hole . s

PERTCRhANLE GUIDE

1.
27
3.
4,
5
6
7.

Inside precision measurement instruments’

. Lathe attachments - m1cr0meter carr.age stcps

3-jaw chuck

Chuck stock in lathe..

~Mount boring bar in ho]der v
Adjust boring bar and carr1age stops.
Set RPM of machine. . :
Make rough cuts. - ,'~

:, Check rough dimensions.

AdJust m1rrometer co]lar oh lathe for f1n1sh cut

)
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DUTY: OPERATING LATHES, /

) ) 9 ) . o . -
PERFORMANCE OBJECTIVE NO. 71 » - : Lo
A S . . _ S _

/" TAsK: Countersink holes using lathe

- STANDARD: Ho1es must be countersunk to. w1th1n a tolerance . of ,

. ' plus or minus 010" of b]uepr1nt spec1f1cat1ons
23

SOURCE FOR STANDARD. wr1t1ng ‘team of gncumbent workers

N o e
~ e . . . B

CONDITIONS FOR PERFORMANCE OF TASK -

- Blueprint : ' ' SR : L /
Combination dr111 and countersink s o
’ Counters1n§ , : " _ - : B
Lathe o . - :
Lathe tool holders ' o

-Lathe cutter cit . o

- Workpiece S e

" Drills . o B :
Drill chuck and key I . T
3-jaw chuCk and key - S

PERFORMANCE GUIDE

Us1ng Counters1nk Cutter S S S N
1. Chuck workpiece in lathe. po ' ' NS
2. -Select and set lathe ‘speed.- L o B X
3. Face and square workpiece. R I S R
4. Center drill workp1ece ' R ‘ : : S
5. Drill workpiece. . ‘ ' o , o ‘ ¢
6. Mount countersink in ta11 stock chuck. =~ ! o
7. Countersink to plus or‘minus .010". ' ‘ ' ‘

Us1ng Lathe Cutter Bit .. = '
- FolTow steps 1 to 5 under using countersink center
Mount- tool holder and cutter bit on Compound rest

1.
o2
3. Sat nnmpnnnd rast angle, -
4. Counters1nk to b1uepr1nt speC1f4ca£1ons
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DUTY: ~OPERATING LATHES® . . -

PERFORMANCE OBJECTIVE NO. 72

L]
o

ATAﬁKf Using taper attachment; cut 1ong_externa1 tapered surfacesf

R4
STANDARD:  Taper surface must be cut to fit number 3 Morse-taper..

- s

SOURCE FOR STANDARD: ‘Hfiting team of incumbent[WOrkers

-

CONDITIONS FOR PERFORMANCE OF TASK

' B]uepr1nt o _ . Jacobs chuck and key
Combination dril] ' . Tool holder
Countersink . _ Lathe bit .

Cutting tool : Lathe dog

~ Lathe.with taper attachment : _Precision measurement

workp1ece o ‘ . instruments

Chuck Tathe and Key~ T

G o

PERFORMANCE GUIDE: IR

1. Chuck workpiece on lathe. - - v
x 2. Select and set speed. ' d

3. Mount 3-jaw chuck. ' '
4. Mount tool holder and tool bit on center 11ne of 1athe
5. “Face and center drill workpiece.
6. “Secure workp1ece between centers
7.. Set taper attachment.
8. Make roughing-cut.

- 9. Measure workpiece and ‘make adJustments

10.

Finish cut to specifications.
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‘DUTY: OPERATING LATHES

© PERFORMANCE OBJECTIVE NO. 73

TASK:'Cut-short external tapered surfaces usina compound rest

STANDARD: Taper must be cut to 30° inc]uded'anqle.

SOURCE‘FOR STANDARD: Nriting'team of incumbeht workers

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt

© Cutting tool ) . T

- Lathe . B _ , R
Precision measurement 1nstruments -
Workpiece

- "Tool holder .
" Lathe chuck and key (3= Jaw) e :
- Lathe dog \ ' ' « o

PERFORMANCE GUIDE:

. Chuck workp1ece on 1athe
° Select and -set speed. : _
.- Set compound rest ‘to ~1uepr1nt spec1f1cat1ons. :
Set up tool for cuttong on center of mach1ne.'
Make roughing cut. .~ SN
Measure workpiece and make adgustments.,l

Finish cut to blueprint specifications.

<

DN W=
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DUTY: OPERATING LATHES'

PERFORMANCE OBJECTIVE N0, 74 K «
TASK: Cut jnterné] unified standard threede~with lathe
i - STANDARD: Threadsbmuet pe'cuf éo meef e'c1a§szaE%ﬁt.
SOURCE FOR,STANDAROi Nr{ting team of'incumbent wofke?s

CONDITIONS FOR PERFORMANCE OF TASK:

' B1uepr1nt ' : 'Interna1 thread spec1f1cat1ons '
. Boring bar , Single! point threading tool
- Combination drill = - - Thread center gage
Precision measurement 1nstruments Countersink
Cutting tool ' o Workpiece
Drills . - g - Drill chuck and key (Jacobs)
Too] ho]derl h . U 3-jaw chuck and’key .

<

PERFORMANCE GUIDE:

Chuck workp1ece in 1athe

1.

2. Select and set speed )

3. Face and center drill workp1ece _

4.  Step drill workpiece. . : : g

5. Mount boring  tool holder and bére ho1e to spec1f1cat1ons

6. Turn -compound rest 30° toward-the head stock, w1th thread1ng

: tool on center. . Squaretool with workpiece.

7. Set lathe gear box to desired p1tch of thread
8. Select speed (RPM) (slow).

9. 'Engage half nut lever (for odd or even number of p1tches use
. specifications) on chasing dial. o o
.10. When threading tool has reached :its end open half nut. e
"11. Back off threading. tool by -cross feed (to ¢lear. thread) and '

e+ - return carriage by hand wheel to- starting position. ~ . P, o+ o
' 12.” Feed compound rest by no more than *.005-.015 depth of cut ('igid1tyg;;
~of machine variable). - PR
13. Repeat steps 9, 10, and 11 until thread has reached its correcthf
- pitch.diameter. - S : ‘ o
14. Use test p1ece (externa1) for f1t
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. 75

-TASK: Cut external threads-With lathe
STANDARD: =~ Threads must be cut tc meet a class 2A fit.
SOURCE FOR STANDARD: . Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

~ Blueprint: . ' Lubricantw. - 3 s

;Precision measurement instruments - . - Centers . . . L
"Combination drill” . Countersink

_Cutters : .~ ° Drill chuck and key (Jacobs)
Single point threading too] o Thread center gage ,
-Too1l holder : ' Workpiece

Lathe dog ' . .= Eo . Center gage
' o : ’ Thread p1tch gage

PERFORMANCE GUIDE:

- .

Chuck workpiece in lathe.

1.
2. Select and set. speed. :
3. Face and center drill workpiece.
4. Secure workpiece between centers. _ ‘ : .
5. Set compound rest to specifications. . YT
° 6. Mount and-align cutter tool bit. g - .
7. Square threading tool with workpiece us1ng center ‘gage. T
8. Make chase dial- selection- (even or odd pitches). ' S
9. Turn.machine on and -advance compound rest to cut .001 from stock
~ and engage half nut lever (carriage is moving). '
10... Disengage half nut lever when thread is to its length and back

off cross feed screw. Return carr1age to start1ng pos1t1on and
" check thread pitch.

11.° Synchronize thread fac1ng d1a1 and half nut 1ever at witness -
mark on thread1ng dial for next cut.
12. Repeat steps 10 and 11 unt11 thread has correct p1tch d1ameter

.o

CH'8y
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DUTY: OPERATING LATHES

PERFORMANCE OBJECTIVE NO. - 76
TASK: Cut.internal tapered surfaces

STANDARD: Tapered surface must be cut.to a number three

Morse taper.. -

- SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF fASK: , _
Blueprint. .- ; Lathe taper attachment

. Boring bar with tool & holder - Workpiece
~Combination- drill and countersink = Drills. |
Drill chuck and key (Jacobs) ‘Facing tool

i;3-.]'awl chuck and key . ‘ ~ Tool holder"

PERFORMANCE GUIDE:

Chuck workpiece in lathe.

Select and set speeds: .

Face and center drill workpiece.

Step drill to blueprint specifications. B _
Mount- boring ‘bar holder and boring bar .with tool on compound
rest. T - o R '
Position boring bar and tool to.blueprint specifications. -
Adjust lathe taper: attachment.. RS ' o
Turn taper and check’ for accuracy-

Make adjustments as needed.

o

OO~ 18w

%
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DUTY: .OPERATING LATHES

PERFORMANCE OBJECTIVE No,'77'
,TASK:'Dig.cut threads witﬁ.1étﬁe:
STANDABD: Threads must ﬁeet'q:c]ast éA fit.
SOURCE FOR STANDARD: Nritfng'téam-of inctmbent'workers .

~

-~ CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint . K o Nut (test) _

Cutting oil g A _Re]eas1ng type die ho]der
e Dies s , . Ring thread gage .

Diestock : o o " -Round  stock

Turning tool - . < Mill file
Tool holder ' - ~ ' o

PERFORMANCE GUIDE:

Us1ng D1e Stock - Hand Operated

- Chuck round stock.in lathe.

Select and mount die.in d1estock

Align die to round stock.

Lubricate .and hand thread stock to spec1f1cat1ons
Us1ng Self-Opening Stat1onary Die Head

Chuck round stock in lathe. ° -

Set compound rest to 45° and chamfer stock
Select and mount die in diestock. . ' C
Align die to die stock by using. the quill on ta11stock 1athe
Place lathe in low gear (power off) ‘

. - Apply cutting oil. .

Turn diestock handle until two three threads are made

Reverse diestock to break chips.

Use test nut for tr1a1 fit. -

o

-P-_wl\h—n

o

.xooo\loxm-bwm»—'
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© DUTY: OPERATING LATHES

' PERFORMANCE OBJECTIVE NO. 78 .
TASK: Die'cut threads with lathe using die heads

STANDARD: Threads must meet a class 2A fit.-

 SOURCE FOR STANDARD: Nriting tgam of incumbent workers:

o

CONDITIONS FOR PERFORMANCE OF TASK o
‘Blueprint ‘ . r -Lathe
Cutting oi1l ‘ ,&f Nut (test)

Die heads S o ™ Ring thread gége
-Dies ‘ Round stock
Turning tool ‘ E Tool holder

© PERFORMANCE GUIDE:

. Chuck round stock-in lathe.. -

. Chamfer end of stock.

Select and mount die’ in acorn die holder.’
Align die to round stock.

Select and set speed.

OV W N
[ ]

L

Lubricate and thread round stock to spec1f1cit1on4.‘r'“



88

DUTY: OPERATING LATHES B - _'.fr o : -

PERFORMANCE OBJECTIVE NO. 79 ) 7

TASK: Drill ho]es'with Tathe

e

STANDARD: The accuracy of the drilled hole w1th1n 001" for drﬂ]c S
. ) of 1/8" to 1" diameters is: - maximum overs1ze 0.005 + .
- 0.005D; minimum.oversize = 0.001" + 0. 0030, where D—nom1naT
drill d1ameter in inches. o, )
- SOURCE FOR STANDARD: Writing team of incumbent workers
Ly , | | |

B CONDITIONS”?OR PERFORMANCE OF TASK:

‘B]uepr1nt ‘ Jacobs chuck and key
- Combination drill and counters1nk ' Fac1ng tool .
Drills o Tool holder
Lathe : : _ . SRR ’
Lubricant o >
Precision measurement 1nstruments % o
Workpiece ) e
"3 jaw chuck and key

[y

PERFORMANCE GUIDE:

Chuck workpiece 1n 1athe L e :
set speed. . T e e o
Face and center dr111 workp1ece R R CL T
Lubricate.and drill hole. s ’ ‘ - :

‘Back dr111 out of/ho1e occas1ondﬁly to re11eve ch1ps

e e e e}




'DUTY: OPERATING LATHES -

PERFORMANCE OBJECTIVE NO. 80
TASK:. Set up 1athe.and face workpiece

STANDARD:E Face off 1/16'l to 1/8‘l from workp1ece and until ends are
’ square to axis of work. - . _

°

SOURCE FOR STANDARD: . Writing team of incumbent workers

. . . . .

CONDITIONS FOR PERFORMANCE OF TASK: .
Chuck key : Reference handbook °

‘Four jaw independent chuck | Regular facing tool
Lathe E ' : Square .7 , R
- Light oil Three-jaw universal chuck

Shop towels : Dial indicator
Tool holder - : T ' :

PERFORMANCE GUIDE

Three -jaw Un1versa1 Chuck -
Clean_and 11ght1y 0il threads on 1athe sp1nd1e

. Clean-threads in chuck. -
Mount chuck on lathe sp1nd1e.
Mount -workpiece in chuck.
a. check for true running. '
. . Mount regular turning tool in tool ho1der

Adjust angle of too1 holder and turn1ng too1 tQ center of
.workpiece. ,
Lock carriage to the bed.
Select and set speed and feed.
a. hand feed with cross feed - .
Face material removing 1/16" to- 1/8" in success1ve cuts
Check to insure ends are faced square to the axis of -the work.
aw Independent Chuck

Repeat steps 1 to. 3 ]1sted under thren Jaw un1versa1 chuck
. Mount. workpiece in chuck. ;
Mount dial indicator on tool post and center workp1ece o ,
- Repeat steps & through 10 under- °-Jaw uni versa1 chuck. .ol

N : - ) . .
4>ogn>~ac.c:u> O~ ou pwN A

- Four-

SNy
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DUTY: .OPERATING, LATHES. -

'PERFORMANCE OBJECTIVE NO. 81
TASK: Perform contour; angular, or radii cuts with lathe

STANDARD: Lengths must be p]us or minus 1/64", diameter must be to
blueprint specifications, and angular cuts must be within
5 degrees, plsu or minus.5'.

SOURCE FOR STANDARD: Writing team of incumbent workers

| CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint o h Radius gage
Cutting tool ' ' , Steel rule . 3
. Hermaphrodite calipers : -...Vernier: bevel protracnorv
< . Lathe ... . .. Morkpiece - .
' . ‘Micrometer calipers . -3-jaw chuck and key -

Tool holder

PERFORMANCE GUIDE:

1. Secure workp1ece in 3-jaw chuck. _ S
2. Determing cutting operat1on - S I
a. set speed - '
"'b. select formed radii tool
c. lay out, if necessary ‘ '
3. 'Mount tool holder and radii tool in too] post holder.
4. Perform cutting operat1ons to spec1f1cat1ons

?

e
L

~*‘t.fia21;%§325[:l3 ~;'J!iﬂ3:ffjjv;m;;efff,; [
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DUTY: OPERATING LATHES R

 PERFORMANCE OBJECTIVE NO. 82 °
..TASK: Perform lathe filing
. STANDARD: _File must Teave .001" for polishing.-

SOURCE FOR STANDARD: Writing team of incumbent workers

'CONDITIONS FOR PERFORMANCE OF TASK: R

Blueprint °' o Micrometer caliper . .
File card and brush : - Workpiece '
‘File handles i : Files h s
‘Lathe | o | : L .

Chalk

PERFORMANCE GUIDE:

Follow safety practices.
Secure workpiece in lathe.
.- Select and set speed. : )
Select correct file. . o : g
Start filing o eration. ‘ . ‘
- -a. file Teft-handled -

- b. use even strokes with Tight Dressure

6. Como]ete f111nq operat1on

DB WN =
« o .
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DUTY : OPERATING LATHES . —
PERFORMANCE OBJECTIVE NO. 83 -~ ‘
o TASK: Perform lathe filing to- deburr part | .

: .

- STANDARD: Fi]ingimust remove previous téo]fmanks.‘
‘“,'S' SOURCE FOR STANDARD: Nr{ting team of_incdmbent workers

CONDITIONS FOR PERFORMAN'E OF TASK:

v  File card and brush
- File hand]es
.Files -
~ Lathe-
Chalk
- Workpiece
3 -jaw chuck and key

' PERFORMANCE GUIDE:

1. Follow safety pract1ces. (f1]e ]eft handed)
2. Chuck workpiece in lathe.

3. Select and set speed.  (slow) , : o

4. -Select correct file. - . .- S R S

5. Remove all burrs. - ' o Tl
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_DUTY: OPERATING LATHES - . . AR

 PERFORMANCE OBJECTIVE NO. 84 L
;-TASK: Perform spinhing bperatfon using fbrming tbd] =
STANDARD: Sp1n must be within a tolerance of 005" of

: b]uepr1nt spec1f1caf1ons - » ,

SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers .

CONDITIONS FOR PERFORMANCE OF TASK:

Annea]1ng equ1ament e T ~ Measuring instruments
Ballbearing center o .. Polishing supplies
Chucks -~ Tathe - . T :Sp1nn1ng tools -

Cut metal workpiece . - Spinning tool post -
Follow block (die) ' Form or mandrel

Job specifications . .- Lathe .

PERFORMANCE GUIDE T B -
1.v Set up ]athe for spinning. T :
2. Mount metal workpiece. -~ . - -
. 37 Select and set speeds. -
- 4. Spin to job spec1f1cat1ons.v . Lo

" a. lubricate if necessary:
: b. anneal if necessary

\'\‘.\:‘\' . ’ 5.P0]1Sh or bUff . ‘» . S " - C _,-o’ :
o )
¥l - .
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DUTY : OPERATING LATHES

.. ——

PERFORMANCE OBJECTIVE NO. 85 °

TASK Ream hoIes w1th 1athe

. STANDARD: Hole must be héamed to an accuracy of +0.0001" to
‘ , 0 005" - of b]uepr1nt specaf1cat1ons ; .

SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers '

-~ '
L
-

' CONDITIONS FOR PERFORMANCE OF TASK

-0

-BIuepr1nt oo " . .. . Inside caliper
K ~Boring bar - f ' S Lathe attachments
L .~ Combination drill & counters1nk Micrometer caliper
3-jaw chuck ~l. Lo T lug gage
Cutting tool )T , eamers and holder
Drills ; S orkpiece '

Tool holder .
. PERFORMANCE GUIDE: |

Chuck workplece in Iathe.
Select and 'set lathe speed. -
_Face and square workpiece. . )
Center drill workpiece. .- =~
. 'Drill and/or bore:hole. i 270 .
Mount machine reamer on mach1ne
.. Line bored hoie with reamer. - ' ‘ :
.. Feed machine reamer into bored hole w1th s"ff1c1ent coo]ant.h;
. Remove reamer from hole and 1nspect ho]e : R

OO~ U WN

o
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DUTY: * OPERATING LATHES

'

~——— PERFORMANGE-OBJECTIVE_NO.__ 86 o

CTASK:  Rechase: threads on lathe

STANDARD Norkp1ece must be threaded to 1ts or1g1na1
o p1tch d1ameter ' S

SOURCE FOR STANDARD Nr1t1ng team of. 1ncumbent workers

- CONDITIONS FOR PERrORMANCE OF TASK:

B]uepr1nt S1ng]e p01nt too] ‘
“Lathe » - - .- Thread center gage ..
~ Lubricant o - Threaded workpjece .

- Too].holder

: PERFORMANCE GUIDE

Center or chuck workp1ece in. 1athe _
Set compound rest-to. thread.angle.:
Mount " and a11gn s1ng1e point tool to- center of 1athe
Select even .or odd pitches for chas1ng d1a1 se]ect1on
. Set speed of lathe to low range. . SR
.--With machine: running and half nut 1ever engaged corre]ate
: - both cross feed and compound screw settings into the thread
. ..7. When tool reaches its end,;disengage. ha]f nut 1ever and qu1ck1y
© "7 +urn cross feed away from thread

8. Rewrn: carriage by'hand wheel, to or1g1na1 p01§1t1on

9. Return the cross’ feed dial and the compound dial to its
. -~ original- setting_and advance- compound rest to a new depth.
T 10.- Repeat steps 7 ‘and 8. .

‘ 11. Set compound dial to ‘the des1red thread dep*h for next cut.

12, Position ‘the crossfeed micrometer to its original sett1nn
o each time the thread too] is set for another cut

YT B W N

. . P o e ——




~ DUTY:. OPERATING LATHES,

- PERFORMANCE OBJECTIVE NO. 87 -

e

TASK: Rough hut.and finish éut with'lathe — kf'z'tﬂzij_‘ .-i_ee_;

-

STANDARD Rough cut w1th1n spec1f1cat1ons of 005'_10 015“ ~ Finish
cut within an accuracy of .G02" for- ./4" d1ameter work and
- within .007" for 4" or larger dizmeter work. S
SOURCE FOR. STANDARD wr1t1ng team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK: . . = . = '+

kB]uepr1nt
- Cutting tool
. Lathe - ; ‘ S
~ Precision measurement 1nstruments‘
~ - Properly mounter workp1ece
- Tool nolder
Lathe dog

PERFORMANCE GUIDE

Ident1fy workp1ece mater1al R

Select and set speed-and feeds. '

Mount tool holder and tool on compound 1est and on center
- Tine of machine. ,

Turn to spec1f1ed d1mens1on
. 'Make piece’ to specifications.

]

T -
- ,
S

e He e
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DUTY: OPERATING LATHES - - - S

. PERFORMANCE CBJECTIVS NO. '88.

TASK: Knufj parts‘wffh-iathe,"

SOURCE FOR STANDARD: Writing team‘bf incumbent,wnrkers

.'MSTANDARD: WU“kpﬂeCE“wust—be Kknurl - Ieav:nq from OOZthO -004" to

original d1ameter

Y

CONDITIONS FOR PERFORMANCE OF TASK:

B]uepr1nt S Pr0per]y mounted workp1ece

Precision measurement 1nstruments . Brush -
Scribe ‘ o . Knur]1ng too] ho]der '
> Cutting oil : R o o
‘Lathe o
PERFORMANCE CUIDE , ~ - L
1. Select and mount knur11ng tool
2. Lay off length of knurl.
3. Position and align. knur11n too1.
4. Select and set speed. .
5. Knurl- and repeat until depth of knur] is obta
6. Measure diameter.
7.

C]ean and deburr knur], if- necessary. ;-'.



©DUTY: OPERATING LATHES ~ ~. . . - - .7

_ PERFORMANCE OBJECTIVE NO. 89 .. '
TASK: Secure tool. holder, fixtures - or attachments

.STANDARD: Tool holder must be hé1d in 11"e.£°;¢°mp1été‘theﬂwqu jqb

/, SOURCE;FOR STANDARD Writihg;team”offipcumbenthOrkersmﬂ_w o

CONDITIONS FOR PERFORMANCE OF TASK:®

E]uepr1nt S _
.Lathe and accessor1es r o . .
~ Workpiece : ‘ : ,

PERFORMANCE GUIDE

1. 11dent1fy mater1a1 to be machined. . = <.
2. Determine machining operation..
3. -Select tool, tool. ho]der—“Fﬂxture,.nrhgttachment
4, Secure tool holder, fixture, or attachment. ,
5. Insure that tool, f1xture or attachment is in a f1xed -

. position. . - _ o
. - N S 7.1
! ' - " . .
: . ,A g ‘. . - ‘ W . ot




| DUTY: OPERATING LATHES. -~ DR

' PERFORMANCE OBJECTIVE NO.90 -~ . = . -
TASK:  Set 1athe.speed and feed

. STANDARD: Speed.and feed- of mach1ne must be 1h accordance to
: mach1nab111ty rat1ngs of mater1a1 =

SOURCE FOR STRNDARD Wr1t1ng team of ?ncumbent workers*'

-

comnITisz*FOR'PERFORMANCE OF:TASK:

- ) . ) . o

B]uepr1nt
- Lathe ahd accessor1es
- Machinery handbook
o . Manufacturer's operation. manua]
Workpiece .

PERFORMANCE GUIUE

1. Identify workp1ece (mater1a] cond1t1on hardness r1g1d1ty)
2. Identify cutting tool (mater1a1 tool 11fe des1red geometry,
, cutting fluid influence, hardness grade).
3. Select cutt1nq speed (cons1der1ng feed rate depth of cut
~ correction factor). - , , 7 A

4. . Set up speed and feed. :

‘a. ‘calculate feed of lathe , .-

b. set lathe speeds and feeds - .




DUTY: OPERATING LATHES

LI - ’ [§ o
PERFORMANCE OBJECTIVE NO. 91
TASK: Se% up enginev1athe

- STANDARD: Eng1ne lathe guards must be in p1ace, 1athe clean.

-and 1uor1cated S
_ SOURCE FOR_STANDARD Nr1t1ng eam of%1ncumbéht workers

-2
@ e, oo 0
. PP

CONDITIONS FOR PERFORMANCE oE‘TASKf | B
Blueprint | . Manufattufer's manual
‘C1eaner ) " Workpiece-
Precision measurement 1nstruments ~ Fixtures
Lathe and_accessories - .Lubricénz«
PERFORMANCE GUIDE: - - - . ?
.. Clean and lubricate lathe. R -,~-'

1
2. Check all guards. ‘ L
3. Inspect belt tension and- gears. -
4. Check carriage movement. -

5. Select and secure work holding- dev1ces.

6. Select and adjust speed and- feed.

7. ,Align centers. - e
8. Select and secure proper too1 f1xture or attachment. .
9. Secure workpiece. , * -

107" Follow cafety pract1ces.

1. . Check setup.

o, .
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a ) o - N | :
‘DUTY:  OPERATING LATHES . .~ - -~ T . R
PERFORMA%CE OBJECTIVE NO 92

TASY Set-up turret lathe. )
STANDARD: _Tﬁfvet ]athe'must_be:c1ean,*JubriCatad, and all guaﬁdé_"
: secured.” . oL o 4 T
(T - - e e . , S . T
SOURCE FOR STANDARD: Writing team of incumbent worKers - AN
> - CONDITIONS:FOR PERFGRMANCE OF.TASK:‘ |
_ Blueprint f R --F1xtures‘and‘attachments |
. Precision measurement 1nstruments ~ Turret lathe and accessor1es ;
"~. Lathe tools . * Work:holding deV1ces o
- Lubticant - I workp1ece " .
Manufacturer's manua] SR A
PERFORMANCE e :
1. Clean and lubricate lathe. - o7 - N
2. Check all-guards. -
3. Inspect belt. tension and gears.
4, - Check carriage movement. , :
7 5. Select and secure work ho1d1ng dev1ces. "
6. Select and adjust speed-and feed. '
. 7. Select tootsy fixtures, or attachments.
8. Insert-and positicn tools in turret. AR
9, Secure workp1ece. _ S : .
~10. Check set up. ' ‘ﬂ,_v-,_; ' :
~ +- ~, J\—‘

|

\

<
K op)




. "A 102 . ., ” » v . '." .

i o . . . . . ’\, - - ) . e i .
DUTY: - OPERATING LATHES -, ° e T
K ‘ - R N . ‘ : .- . - \
% ~PERFORMANCE OBJECTIVE NO. 93 : e C
o - SR 7 . :
TASK: Tap threads with lathe -
;STANDARD:_ Threads must meet a class-ZB‘fitJ“
"SOURCE_FOR'STANDARD: ert{ng team ‘of _incumbént workers
CONDITIONS FOR PERFORMANCE OF TASK o N
B]uepr1nt> - - : Hand iape
. Combination dr111 " - " Lathe and acce ssor1es 2
.Countersink - L : - Lubricant : o
Cutting -tool : ’ ‘Tap wrench - 7 R
Precision measurement 1nstrumenfs - Workpiece:

. Drills and drill  chuck and key (Jacobs) "go -and no—go“ thread gages

Un1versa1 3-jaw chuck and key e
> ' . B . o - * i )
PERFORMANCE GUIDE . | .
1. Secure and true workp1ece in’ chuck | "
2.  Face and square workpiece. . - e o e
. 3.* Center drill workp1ece PR PR s e
4. *Chamfer workpiece. LI L s ;
© 5. Drill tap-drill ho]e - R S AT S
6. Select and secure tap.and tap wrench. - r ST
7. Align tap to hole. - . - SN
. 8. - Tap hole to specifications. : . svoe
9. Remove burrs. ‘ . _ )
10. - Measure workp1ece ' C o
11. Check taped hole w1th thread gage ' S A
; . Lo . . ‘.A s V_v. . . . - : . . - ' ,
) : n. g . ‘{_ - |
- . ; I
; | o . '
v . R v o ‘; g i .
: { & ‘ '
L) ' . ‘-IU::" )
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DUTY : ' OPERATING LATHES

- /
A ]

' / 3 . o o
PERFORMANCE” OBJECTIVE NO. 94 )
. ‘ 'ASK:_ Set'up too] post grinder -

_ STANDARD} Grinder must meet SFPM to produce surface flnlsh fo .
I 63 - micro f n1sh o S

~ SOURCE FOR‘STANDARD:_ wr1t1ng team of inqumbent‘workers

- CONDITIONS FOR PERFORMANCE OF TASK:

B1uepr1nt ‘ 2
Diazond point.dresser.
Lathe and accessories

. Grinding wheel -
Tool post grinder -

‘ \PERFORMANCL GUIDE

1. " Check wheel for cracks (rep1ace if cracked)
2. Mount tool-post grinder. = .
3. Cover and protect V-ways with c]oth

- 4. Protect lathe spindle. bearing. :
5. Dress and true gr1nd1ng wheel, o -

- 6. Check setup. - . E
7. Grind workp1ece to spec1f1cat1ons
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DUTY : OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 95 —_—
TASK: Align milling machine fixtures

STANDARD: -Vise must be aligned to within”.OOI" tota]:runbut;

[

SOURCE FOR STANDARD: Mriting team of incumbent workers

;‘CONDITIONS FOR PERFORMANCE OF TASK
;e;a”“epclamp1ng bolts

.. Dial indicator. and attachment 1 . : I
-rege.s Plastic mallet ' ' ' : -
" "v . V]Se . "~ 7,./_,/:7 ) . . o
Wrench R o o -

PERFORMANCE GUIDE

. VC1ean and p]ace vise’ on bed

;Al1gn ivise by square. '

- Fasten vise to bed with c]amp1ng bo]ts ' :
Put dial. 1nd1cator attachment in m1]] sp1nd]e or: magnet‘c -

— tool holder. : .

. Fasten dial ‘indicator to attachment o e
Indicate the f1xed vise Jaw by mov1ng Cross feed in and out

with 1nd1cator '

- S 5 ) o

AT

YO W,
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DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO 96

—_—

TASK: A11gn milling mach1nesatfachments j S “ - - t nT
= 'STANDARD: - The 90'de8ree milling artachment must be a11gned to '
' within .001" per 4". _ o

SOURCE ROR STANDARD: wr1t1ng team of 1ncumbent workers L

CONDITIONS FOR PEBFORMANCE.OF TASK: r‘nj L

_Dialindicator ~— MmN wrench S " ok

Extended akbor ‘ ~ 90 degree m1111ng attachment TR
Hex wrench ' ‘ © Plastic mallet ,
‘Magnetic base post _ o Draw bar -

| PERFORMANCE GUIDE:

1. Insert d@awbar with extendea arbor into co1umn
2. Draw arbor quill approximately 3 inches and lock.
3. Insert 90 degree attachment driver in qu111 and t1ghten
. drawbar, aligning key with keyway. . -
4, -Position indicating surface parallel with. tab]e movement
5. °Snug the two -housing clamp bolts.
- 6. -"Attach magnetic base with indicator.
7. Indicate the 90 degree milling atcachment for para11e1
. alignment with table movement. ,
8., Secure housing clamp bolts. -
*’9./ Recheck step 7 for accuracy. o
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DUTY : OPERATING’MILLING!MACHINES

‘PERFORMANCE (OBJECTIVE NO.97
‘TASK"‘Assemb1e miT1-work— ———:- ——~<v—-—¥——i~-f___;.;, h; '
) STANDARD <M111 work must be assemb]ed to manufactur1ng and

- engineering. spec1f1cat1ons u'ﬁ“x

‘_ SOURCE FOR STANDARD Wr1t1ng team of 1ncumbent workers_
,'CONDITIONS'FOR PERFORMANCE OF TASK:

Assemb]y draw1ng

Dt

Blueprint : | S
Completed - p1eces of m111 work - '

" Precision measurement instruments
Tools ,

PERFORMANCE GUIDE: ~ _

. Study blueprint and assemb]y draw1ng
Determine tools needed. \
Assemble all parts; lubricate if necessary.

- Make adjustments if. necessary.

Clean work stau1on.".: '

O P2 W N
.




DUTY:

SRR ,,{,,"' 107

OPERATINGMILLING MACHINES:

"

A )

* PERFORMANCE OBJECTIVE NO. 98

TASK_ .Bore holes with m1111ng machines

e . b . . 4

(’_ > 3 ° ] . . v
STANDARD: Bore ho]e to b]ueprintcgﬁécifiCations. - Bn accuracy of
.9 .005" is required for produqtion‘wotk; e .

. SoyRCEYFOR STANDARD:‘ Nriting peam‘bf inéumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt : L Ho]d1ng f1xtures '
Boring attachments ’ ' “Layout die
Combination drill, - Micrometer caliper '
‘ - Countersink - K . o Ml w1gg]er :
h - Drills S ; -~ Plug gage -
Dividers » T Vertical mill and accessorle
Workpiece _ ‘ Bor1ng head BRI

PERF

¥ .

ok

‘Dri11 chuck and key

ORMANCE GUIDE )
1. ~Layout ho]e 1ocat1on .
2. Secure workpiece to tab]e :
3. . Insert-chuck in spindle.

~ 4. True mill w1gg]er to center of punfhed hole.

- 5. "Countersink 'holw with a #4 countersink dr111

‘6. . Insert drill in chuck. =~ N :
7. Select speed and feed. .~ - . o R
8. Drill hole to within .015 to- 030 of. aeSanated size; .
9. Insert bor1ng head with bor1ng bar+" . - -
0. . :

Bore ho]e
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DUTY : . OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 99

- TASK; Bore for a fini;h bushing fit.

s1ze

'STANDAND Bore must be toa press of 1ts bas1c outs1de d1ameter "f;f;*‘

SOURCE FOR STANDARD Writing téam_of“incumbént workers‘—

‘\
)

CONDITIONS FOR/PERFORMANCE OF, TASK:

' B]uepr1nt | ;' ' ' - Boring attachment
Precision measurement instruments Boring tool o
Vertical mill with accessories: Center1ng device . .

Workpiece w1th bushing to be bored Hon1ng .device -

N

PERFORMANCE GUIDE o ﬂ.f

L]

.

Mount and : a]1gn ho]d1ng device. Lo
Secure workp1ece in holding device?

. Mount boring attachment and true to. hole.

Select and mount boring tool.
Set speed and feed, .
Bore to spec1f1cat1ons.
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DUTY: OPERATING MILLING MACHINES. .

PERFORMANCE OBJECTIVE NO 1OO
- TASK: Bore to\remove bush1ngs

‘”“""‘STANDARD - ~Hole-must-be. bored. £0-new. bush1ng,_W1th a_press f1t_for‘~____
, . basic 0.D. size of bush1ng

R . [

SOURCE'FOR-STANDARD: wr1t1ng team of 1ncumbent workers

W

CONDJITIONS FOR PERFORMANCE OF TASK:

Blueprint S Machinery handbook- -

Boring.attachment 4 | - Micrometer calipers.

Boring tool. , ‘ Cutting oil ,
Bushings : _ - Plug gage :
Centering dev1ce ' - Workpiece with frozen bush1ng

Holding dev1cg : ‘ Vert1cQ1 milling mach1ne

PERFORMANCE GUIDE

. Mount and a11gn ho1d1ng dev1ce.

. Secure workpiece to holding- dev1ce. R

. Mount boring attachment and true to bush1ng.

Select and mount boring tool.

. Set  speed and:feed. =
Apply cutting oil. ;s
Bore' to remove bushing < i .o o L
Bore ho1e to new bush1ng spec1f1cat1ons

by
he

m;\lmm-hwl\)b—l
: .

o . ®
i




T ¢ — —

" DUTY:  OPERATING MILLING MACHINES

-

PERFORMANCE OBJECTIVE NO. 101

?

TASK: = Cut external keywéy N o

____;____M_STANDARD __M111_an externa] keyway to_ b1uepr1nt spec1f?bat1ons e
) . Accuracy must be depth +0.005" length p]us or minus .010"
’ ~0.000" A
. center11ne pos1t1on p1us or minus 0.005" from end of
workpiece. :

>

SOURCE FOR 51ANDARD: - Writing team of<fhcumbentcworkers

CONDITIONS FOR, PERFORMANCE OF TASK

4

B1uepr1nt P ~ Vertical milling machine
Cutter : ,1 and accessories
Cutting oil o Chuck '

Precision; measurem?nt instruments
" Work holding.device (V1Se)
WOrkp1ece ’

* PERFORMANCE GUIDE:

Mount, sécure, and align vise to table.

Select, mount and secure cutter.

Set mach1ne speed. - :
Set center line of cutter on center ]1ne of shaft c1ose to
work.holding device.

Turn machine on and touch off

Apply cutting oil. -

Mill to prescr1bed depth and- 1ength

N bW
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DUTY: OPERATING MILLING MACHINES -

PERFORMANCE 0BJECTIVE Np;'loz_

TASK Dr111 ho]es w1th m1111ng mach1ne - N S

STANDARD Holes must be within p]us or minus 005 center to .
" ' center holes. . - :

rsouan FOR STANDARD: Writing team of ncunbent workers

CONDITIONS FOR PERFORMANCE OF TASK _ o . _
B]uepr1nt : '  Plastic mallet

Vertical milling mafh1ne & accessories Combination countersink dr111
Precision measurement 1nstruments ~ Drill.chuck..
. Work holding device : Drills
B Wiggler o - Lubricant.

WOrkp1ece ‘ ‘ ' » - Dial: indicator

PERFORMANCE GUIDE

I; ~Mount and a11gn ho]d1ng JEV]CES o SRR e
2. ‘Secure part in holding dev1ce e N
3. -Set machine speed. o R s S
‘4, Center punch first-hole. - : R s
- 5. Place wigglér in chuck. A11gn w1gg]er 1n center ho]e w1th e
i machine_ on_using dial_indicator.
: " 6. Bring x and y: ax1s of mach1ne to zero (by s]1pp1ng m1crometer
- ..collars). . SN \\\
7. Place chuck in spindle and center drill first fole. \\;;? N
8. Remove center drill:-and insert drill into chuck. = R
9. Apply lubricant and drill-hole. Make sure chips. are com1ng '
y -out of hole.
- 10. Move X ory pos1t1on Ee next ho]e by m1crometer co]]ars

o
TN
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DUTY : OPERATING'MILLING MACHINES o

PERFORMANCE OBJECTIVE'NO. 103 S R
TASK: . Incpect completed mi11JWOrk;, ‘ e L
- .- . r :

'STANDARD:  Mil1 work must meet max imum mater1a1 cond1t1on and-
- c]earance N

' SOURCE. FOR STANDARD: Writing team of incumbent workers

© CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint -
Completed mill parts
Precision measuremedp.instruments_,

e

PERFORMANCt GUICE:

. Inspect- parts for visible f1aws. . ' L
. Determine limits, tolerance, and/or allowance for parts.
. Inspect interchangeable'parts for maximum material condition .
(MMC) and clearance. ; L _ .
.. Inspect finish of all parts. ‘ N S
" Bass or reject parts. :

(S0~ ,wl\’l—'
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DUTY: OPERATING MILLING MACHINES
PERFORMANCE OBJECTIVE NO. 104 ,
TASK: Mill an angle o . " . - -¥. '
| o

STANDARD: Ang]e must be within’ p]us or m1nus 5 minytes
. - of b]uepr1nt spec1f1cat1ons

" SOURCE FOR STANDARD: MWriting team of ‘incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Precision angle p]ate 45° + &' VernieY-beyeT protraétdr;'}

Blueprint - . ‘ Work holding device
Mill and accessor1es , Pre-machined workp1ece‘
Precision measurement instruments - Collet : .

End m111 oF

o R 2
- .

PERFORMANCE GUIDE

.. Ident1fy and c]ass1fy material of workp1ece L
Mount and align angle plate para]]e] to tab]e .
Select and mount end mill cutter.
.~ Select and set speed, feed, and depth of cut.,
Make cut. ' s

. . Check surface and to]erance spec1f1cat1ons, adJust1ng mach1ne
- as necessary. =

Measure and 1nspect workp1ece

~ qsm-sswm'»—n
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"DUTY: OPERATING MILLING MACHINES e

.

PERFQRMANCE OBJECTIVE N0.105'_ o o /af
- TASK: <ijl\an external radius .
‘ . n .\A‘ i 4 - ""4) . .
STANDARD: Mill rad1us mUSt be W1th1n a to]erance of p]us or
- minus .010" of blueprint spec1f1cat1ons.,

o SOURCE FOR STANDARD: Writing team of incumbent wquers

CONDITIONS FOR PERFORMANCE OF TASK: ~ -

Blueprint ' Prepared workpiece

Dial indicator - 7 . Step blocks

End mill cutter , © Straddle clamps’

Mill & accessories " T-bolts ~
Mill wiggler T Vern1er—ca11per5‘”*“”“ S
Prec1s1on measurement 1nstruments ~ Cutting oil o :

.

' PERFORMANCE GUIDE:

Ioent1fy mater161 of workp1ece. ‘
Mount-turntable. - i
Center spindle over center 1ine of turntab]e.
Align and clamp . workp1ece to turntab1e.

Select and mount clamp.

Select and set speed feed, and depth of cut,

Move x or.y. axis of ‘table’ from center11ne of turntab1e to
desired radius. ‘ L

Apply cutting oil and rough cut. .
Measure radius, and readjust if needed: : , S
Qheck surface: finish and mill to spec1f1cations- o

AT WN =
e o o o o o o

— .
S OWwoo ~
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DUTY:  OPERATING MILLING MACHINES .
. Lo T <&

PERFORMANCE OBJECTIVE NO. 106
& - TASK: Mill cylindrical workpiece .

STANDARD:  Cylindrical onkp1ece must be milled to a to1érance
N of + 010 of hlueprint spec1f1°at1ons S . e

SOURCE FOR STANDARD: Writing-team of incumbent wohkers' ‘

.o
.
s

| CONDPTIONS FOR'PERFORMANCE OF TASK:

Blueprint B Citter, . ©"

; Cylindrical workp1ece ‘ L - Vertical m111 and accessor1es
- Precision measurement 1nstruments . . -
_ work ho1d1ng ‘devices T PR
- PERFORMANCE GUIDE . - ©
: 1, Ident1fy mater1a1 of workp1ece., B - T
2. Clamp and align turntable. ‘ o
3. Clamp and align workpiece. _
4, Select and muunt cutter. ‘ C
5. Select and set %peed, .feed, and depth of cut . V v
6. .Touch-off.and mill to specifications. o : ’ N
7. Inspect surface and measure workpiece for accuracy.' = '
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'DUTY: OPERATING MI[LING MACHINES { .
- — ‘ 0 ) _ ERE . - .
PERFORMANCE OBJECTIVE NO. 107 ~ ° - e
Y F B - R A
T : Lo, T M - SR
‘TASK: Mill*spur gears * R A N
- STANDARD:- Gear must be-milled to mesh'ﬁ?%h-oth # gear.
o ‘ RN T ,»' . 9\.‘;‘ . |
SOURCE FOR STANDARD: . Writing ‘team Tof- incumbent workers
/ [ . © . L i ‘-b. .
CONDITIONS FOR PERFORMANCE OF TASK T e L
) ,B1uepn1nt AR - R ) Mandre1 ' . .
* 'Dividinghead St o ~M111 and ‘accessories i
Precision measuv~men€k1nstruments Gggh;bjank,. Creel %
' "Gear tooth cutter -* ) Tailstock = T
Mach\nery handbook - L E - Driving dog" B
L[5S g " - (\ "" et . ‘ \' N ) - 'A. . ! V .. "-'. “' f‘ . * « “‘I ‘:-:El
PERFORMANCE QUIDE: - © - T L
" 7 1. press gear b1ank on‘mandre1 B T S h
. 2. Mount dividinghead and ta;]stock on m111 v e
~ 3. . Center and secure- mandrel to d1v1d1nghead R
4, Se]etttcorrect numbér ‘and diametrical p1tch ser1e$ for
. number ofsteeth on gear U1ank ; .f
) 5. .Secure cutter to mill, . A e
3~ 6. Determine and. set.1ndex1ng head to correct d1v1s1on$ ’
‘ 7. Center gear blank to cutter.
. 8. "Select,and set speed, feed, .and depth of cut.v. ;
9. -Cut: gear}to spec1f1cat1ons o S ' )
. " | N .VV' " . ,% .\-(‘ ’ ~.':_'I... k,‘ .
N . .'.b e '--o. .."">
S __/;“.;fff’j . N
o o N  v}f: - R
ERIC .77 X :
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" DUTY: OPERATING MILLING MACHINES .~ . = .« 7
- PERFORMANCE OBJECTIVE NO. 108 .~ °~ e
' *j{;-'HATASK:-Mill interna]'s]éts using slotter and attachmehtsrt,}'

-

STANDARD M111 s]ots must be: m111ed to a to]erance of +0. 010" -
of blueprint spec1f1cat1ons - g ;1'~‘ -0. 000"

’SOURCEaFOR $TANDARD. Nr1t1ng team,of 1ncumbent workers

o X ‘ - R N E
CONDITIONS FOR PERFORMANCE oF TASK R S |
B]uepr1nt o e \ S .y
Precision. measurement .nstruments v : .
Slotting attachment . : B
. Slotting,‘cutter: gk R - b
.- Vegtical mill w1th accessores USRI e T
-WOrk ho]d1ng dev1ce o X : : Lo :
.. WQrkp1ece . Tl
PERFORMANCE GUIDE ’ | .
'1, Ident1fy mater1a1 ‘of workp1ece
" 2. ‘Secure workpiece to work holding device.
~ 3. Select and secure cutter to spindle.
4. Select and agjust stroke Tength.
~ 5. Align cutter-to workp1ece
6. Set:.speed. - e e ¥
7. Slot to spec1f1cat1ons S -
,_"- . : : , ..' -,
| L
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DUTY: OPERATING MILLING MACHINES . = - e T

PERFORMANCE @BJECTIVE NO. 109

TASK - Perform end m11J1ng
STANDARDHY'Mi11ed’§urface mdstybefke1atiVe1yifree'of deepftoO]fmarks,i

, - SOURCE FOR STANDARD: - Writing team of incumbent workers

. R -
. f -

o “CONDITIONS FOR PERFORMANCE OF TASK: TR
. G LT EEIEE _;
31Uepr1nt R ~_ plastic mallet or lead hammer
] Precision measurement 1nstruments - Collet . LT
e End mills "~ . .. . Work holding device
: Vert1ca1 m11l and accessorfes . Workp1ece w1th 1ayout 11nes
Y g’ ) . B
, . R '-:'- : ’ -"'—_i.,: o .
T PERFORAANCE GUIDE St T )
. 1. Identify mater1a1 of workp1ece.‘.i EE '{;k ;i s
. Mount-and align vise. - . : :
3. Secure workp1ece in work\ho1d1ng dev1ce." P

1
2
3

: . 4. Select and mount end:mill. o

L * 5. Select and sef:- speed and feed v

- ' 6. Align workpiece, .touch off, and set" depth of cut on qu111
7.0 :Mil11 to _prescribed lines, measure for accuraqy, and make,
"“'necessany adJustments,_ , ; SRR
8. M111 to spec1f19at1ons. -

@
5'
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- DUTY: OPERATING MILLING MACHINES ~ -~ . =
) . ) . . o o . o o .'J'V
 .PERFORMANCE OBJECTIVE NO. 110 -~~~ " ",
= TASA_K‘: " r3er'r‘.°rr'n f,wcuf R G i' s

_VSTANDARD' F1ycut bar must be squared and para11e1 to w1th1n '
v ' +.,010 square of b1uepr1nt spec1f1cat1ons

" souRce FOR STANDARD': Mriting tean of, incumbent workers

.CONDITIONS FOR PERFORMANCE OF TASK:

.
s

}:; ’ B1uepr1nt R : v‘.f7P1ast1c ma11et

+ Dial 1nd1catorvlr~'i : ',;f,[, ;.~_, Work holding devrce
- Flycutter o ] -T”‘WOrkp1ece o T
= - Precision’ measurement 1nstruments o ‘M1111ng mach1ne & accessor1es
'.5.';' CO]]Et R - ! ’ ) o : -
PERFORMANCE GUIDE L 'v? | 'f¢j3~, C |

1. Ident1fy mater1a1 of workp1ece

2. Mount and align work holding device.

3. . .Secure workpiece in work ho1d1ng device.

- 4; Select and mount flycutter in collet.

"+ 5. Select and set speed and feed. -~

27 6. Align cutter to workpiece, touch- off‘ and set depth of cut
7. 'Mill surfaée A. "
8 - Remove workpiece, deburr, rotate workp1ece 180°, and secure i

. . work holding device. Norkp1ece must be f1rm1y seated on f1rst

~ . "milled surface (for squareness)

o 9. Mill opposite surface (B). . ' *

"~ 4 10.° Position first m111ed surface against . squared f1xture and m111

- surface C. o
- 11. - Mil1l surface D. : A T
12. Measure for -accuracy of cut S , Y

. <
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 DUTY: OPERATING MILLING MACHINES ~ -*  °

PERFORMANCE OBJECTIVE NO. 111
TASK: Perform index

Index workp1ece must be to within + 1 m1nute in 360°
f blueprint spec1f1cat1ons

| SOURCE FOR STANDARD: liriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

ArTgn1ng—dev1ces . — - 'BJuepr1n+ : : ’

, - -Milling machine & accessories . : D1v1d1nghead and. accessor1esqﬂ
o . Precision measurement instruments “Work holding device o
o Milling cutter , 1 . - wOrkr1ece , co

Machinist handbook

PERFORMANCE, GUTDE: R S B T T

1. -Ident1fy mater1a1 of workp1ece
2. Mount and align dividinghead.
3. Select and mount cutter. ' ‘ ' .
4. Mount and align work holding dev1ce and workp1ece
5., Determine number of indexes workpiece must be be rotated e
6. Set up indexing unit of dividinghead.
‘a. -select appropriate indexing plate
b. wmount indexing plate to d1v1derhead
. c. secure index sector arms
7. Select and set: speed and feed. ' :
8. Touch off, make primary cut, and adJust for depth of cut.
9. Measure for blueprint spec1f1cat1ons : ‘
10. Recut, if necessary. '
11." Rotate indexing unit for each cut spec1f1ed

' -.12. Inspect and measure finished part to b]uepr1nt spec1f1cat1ons i
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DUTY: OPERATING MILLING MACHINES - =

PERFORMANCE OBJECTIVE NO. 112 :

TASK Perform reamlng operatlons

'E STANDARD: A to]erance of +0. 0001" to +0 0005"'15 requlred S e
S - for reamed hole. . . , L

SOURCE FOR STANDARD ertlng toam of 1ncumbent workers -

,CONDITIONS FOR PERFORMANCE OF TASK

B]uepr1nt ' s Reamers Co -
Chuck - _ ' - Work holding. dev1ce .
- -:———~f~Comb1natlon dr141~and—couvrersrnk*--W0rkp1ecef~*~~4a~-f“¢~~~'m o
' Drills = = Lathe Tt

Precision measurement 1nstruments o

.PERFORMANCEEGUIDE

. . Identify mater1a1 of workplece. S

. Mount and align work holding device. .

Secure and align workpiece. : : A
Select and set speed and feed o T
Center drill workpiece. L ‘ : ’ S
Drill workpiece to spec1f1cat1ons. .

. - Ream ho]e to spec1f1catlons. R

- “r . -

N W
] .

LS
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DUTY: OPERATING MILLING MACKINES =~ = o .

PERFORMANCE OBJECTIVE NO. 113* e SO LN

_ TASK Perform cutt1ng off operat1on

'N,STANDARD Cut of f- operat1ons must be performed to w1th1n a. to]erance‘
.. of £ 1/64" of b]uepr1nt spec1f1cat1ons '

SOURCE FOR STANDARD, wr1t1ng team of 1ncumbent workers

, CONDITIONS FOR PERFORMANCE OF TASK

Arbor and co]]ars Work ho]d1ng deV1ce

Precision measurement 1nstruments Workpiece -, 5
Assortment of. cutters: _ - Blocks. o -
Blueprint S B »Hor1zonta] m1]]1ng mach1ne‘,£

3 ¢ -
d

PERFORMANCE GUIDE

1. Ident1fy material. of workp1ece. '
2. Mount and align workpiece in work ho]d1ng dev1ce.

~3. Select and mount cutter,
- 4, - Select and set speed, feed, and depth of cut S
-G o—— Align - workp1ece to- cutter;~»f e e S Mw;‘;-'>a~_5>
- 6. Perform milling operation to b]uepr1nt spec1f1cat1ons. _
7. Measure f1n1shed part for accuracy. 0 :

- .




DUTY: ~OPERATING MILLING MACHINES

" PERFORMANCE OBJECTIVE NO. 114 I R
TASK:

Perform straddle mi]]ing operations ontthéihcrizdntaldmill

workp1ece must be m1]]ed to an accuracy of 0 002"

'STANDARD L

- of b]uepr1nt spec1f1cat1ons

SOURCE FOR STANDARD wr1t1ng t°am of 1ncumbent workerS'

~ CONDITIONS FOR PERFORMANCE‘OF TASK:

‘Blueprint = A M1]11ng mach1ne & accessor1es

Feeler gage R ‘ : Paranle]s

Lead -hammer = . : . Rule:

Micrometer caliper ‘ ‘ Scr1bers BRI e
~'Mi1ling machine- arbor w1th Spacers Side. m1]]1ng cutters L
‘Square . . ;o »jV1so RN

WOrkp1ece . : T -

PERFORMANCE GUIDE

B 1.‘

2.,

o3,
‘5.

6
7
. 8.
9

Ident1fy mater1a] of workp1ece.

~Secure vise to.machine table. = .. . .. L

Select, mount, measure, and a]1gn cutters. s P
Mount workp1ece. SR : - ' A
Select’ and set speed and feed

a.  use conventional milling

Align cutters tc workpiece.

Make preliminary cut. L ' L
‘Measure and make adjustments. as necessary.-~.,
. .M11] to spec1f1cat1ons and 1nspect workp1ece

3
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DUty s foRERAT;NG-MitLiNG MACHINES

PERFORMANCE OBJECTIVE NO 115 -

TASK:  Set speéHs and. feeds for m1111nq work o v . B if

STANDARD: Speed and. feed must meet for mach1nab111ty rat1ng of
SR : workp1ece : ; 7

'SOURCE FOR™ STANDARD: Wr1t1ng ‘team of 1ncumbent workers
CONDITIONS FOR PERFORMANCE OF TASK:
Blueprint.
_ Machinery handbook -

Manufacturer's operat1on manua1 for m1111ng mach1ne
M1111ng mach1ne '

R

| PERFORMANCE_GUIDE:

Speed " - v , o
- 1. Identify material to.be machined.
2. ‘'ldentify cutter tc be used.
3. Determine condition of. m1111ng mach1ne. -
... -4, Determine depth of cut.
5. Establjsh material cutting speed. LT e
6. Datermine speed setting for mach1ne us1ng +ab1es 1n handbook
. y 7. Set up speed accord1ng to. operat1on manual .
Fee 4 ‘ STl :
~ -1, Repeat step 1 to 4 under Speed TN
‘2. Determine.feed using tables in handbaok LT ™
3 _ : -

" Set up feed according to operation manua1. .
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_ DUTY: OPERATING MILLING MACHINES

PERFORMANCE OBJECTIVE NO. 116'“~
TASK: Square workp1ece us1nq d1v1d1nghead (40 1) . 'A o ; -

sTANDARD Norkp1ece must be square w1th1n 005" |
_ of b]uepr1nt snec1f1cat1ons - ,

SOURCE FOR STANDARD: .wr1t1ng team of 1ncumbentEworkerS"

CONDITIONS FOR PERFORMANCE OF ‘TASK:

Arbor - Co - Scrap workp1ece
Mi11ing machine’ w1th accessories Side cutter .~
. Blueprint : : -~ Soft~- faced hammer
) Chuck- . ‘ ' . Square e
End mill cutter o = -j’Norkp1ece s

_Prec1s1on measurement 1nstruments o D1V1d1nghead :

PERFORMANCE GUIDE

K 7_;9

1. Identify workp1ece mater1a1 ‘ ' -
*. 2. . Mount and position. d1v1d1nghead on mach1ne tab]e
3. Secure dividinghead in vertical pos1t1on ,
‘4. Mount and align scrap workpiece in d1v1d1nghead . ,
&. Mount ‘and secure.end mill cutter 1n chuck or mount and secure ,
"~ . side cutter on arbor. . : : : -
. 6. Select-and set speed and’ feed
" 7. Make cut to desired depth. . ’ ' ‘ ‘ o c
--8.. Turn off - cutter, rotate crank ‘handle 10 turns, turn cutter I

- back on, and make cut -to. desired depth.
. Repos1t1on cutter and repeat step 8. R ’ .
. Step 8 is to be completed four times unt11 workp1ece is,finished.
Check for squareness and accuracy o

o
= O W




DUTY: OPERATING MILLING MACHINES . ~

'PERFORMANCE OBJECTIVE NO. 117 -~ = ™\
< TASK: Square_up metaiausing_tabie*vise_ o
STANUAKD wOrkp1ece must be squared to w1th1n + 005" )
I par‘a]]E] . . ‘
SOURCE FOR S STANDARD: wr{tihg‘team_ofmihcumbent"wbrkers B
- CONDITIONS FOR PERFORMANCE OF TASK:

Arbor o * Shim stock -

_ Blueprint Soft-faced hahmer- - 4‘ '

TMill cutter Square o ~

Milling machine. w1th accessories Vise o -
%é:f Prec1s1on mcasurement 1nstruments Workpiece T v

PERFORMANCE GUIiE

1, Idont1|y workp1ere mater1a1 .
- 2. Moust and position vise. o - :
3. Sel sct and mount- cutter. - .
, 4, Szlech-and sot up speed and feed. o
———~—~—»-~mwA5.ﬁ_Mounu_and arign. workp1ece to cutter.
6. Make first.cut, ' :
7. Turn off “cutter, ngasure for. accuracy, and rotate workp1ece -
to finished side against’ f1xed Jaw -and secure.
.8. Make sécond cut to depth.’ : :
8, Measure for accuracy and place workp1ece S0 that second
- - finished surface is on.the. bottom of the vise.
- 10. Make third cut. : : ‘
11. Turn off cutter, measure for accuracy, and rotate workp1ece.;
- 12. ‘Cut remaining s1de. BRI ’
13. Measure for squareness and accuracy.

-
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DUTY: ~OPERATING POWER SAWS .

PERFORMANCE OBJECTIVE NO.i118 - -

TASK: Weld bandsaw blades to insert for'cohtour.weldti.

STANDARD: Butt weld must not have weld craeks‘ahdfoveklap;joints.

50uRcE FOR STANDARD: ”wrjting teém of incumbent wakeksv“-'f~h'"~'”

{CONDITIONS'FOR PERFORMANCE CF TASK: , _‘, , 'E P

Bandsaw w1th butt we]der and gr1nder
Dr1]1ed workpiece
Mach1nery reference manua]

~

PERFORMANCE GUIDE

1. Cut off e]ectr1ca1 power to saw. - .. o
2. Remove blade tension. o SRR

v3a. Cut blade. ' :

- 4, Inset blade proper]y through workp1ece.

5. Butt weld hlade.
6. Inspect blade for proper weld.
7. Anneal weld point.. .
8. Grind weld. ' T e S
9 Remount b]ade and adJust blade tens1on;i“f”*”“““'““““¢°W’"*”’

s -
g,




DUTYE OPERATING PONER Smus .

PERFORMANCE OBJECTIVE NO 119

-

T TASK: Measure and cutt of f mater1a1 W1th power hacksaw -

STANDARD -Materjal must be cut. off to within a- to]erance of -
L +1/16" of b]uepr1nt spec1f1cat1ons

°

“"“‘“SOURCE’FOR‘STﬂNUKRD wr1t1ng team of 1ncumbent workers

-CONDiTIONS.FOR PERFORMANCE oFlTASKE'

File e - Scribe ~. . o
~"Floor stand : o _ Steel. rule
Job specifications - o Workiece -

Power hacksaw . ' Saw vise

PERFORMANCE GUIDE:

Measure "and Mark Material : L
1. Refer to job specifications for d1mens1ons.
2. Measure to dimensions. :
-3, Mark location with f1]e or scr1be.
cut Off Material : ,
T. Secure material in saw vise.
a. . support with floor stand if- necessary .
2. Lower saw to workpiece. . .. . ' P
3. Adjust material to required ]ength (a]]ow 1/16" for cut).
. Lock material in vise. - ) - :

4

5. - Adjust- gauge or stop. -

6. Lower saw to material.

7. Adjust coolant nozzle. : ’ T

8. Saw to spec1f1cat1ons (a]]ow 1/16" to]erance)
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"DUTY: OPERATING POWER SAWS

PERFORMANCE: OBJECTIVE NO. 120

; ‘TASK: . Remove and rep]ace saw_b1ades’

STANbARD; B]ade must be tight to preyent damage 'Teeth"mUst~be
’ : in d1rect1nn of cut to be made o

SOURCE FOR STANDARD wr1t1ng team of- 1ncumbent workers .
CONDiTIONS FOR PERFORMANCE OF TASK:

- ‘Blades™ - , | | Reference handbook

Hand tools ‘ T Metal band saw
"Power hacksaw’ : : _ o, 7
PERFORMANCE GUIDET - < T

Power Hacksaw =~
Select saw: blade.- S

-.Cut off all electrical power.
Release -tension clamp. )
Remove and store hlade. , R A
Adjust fer length of new blade. - .- ,q* ER

- Insert new blade in frame. . == R

Check to insure teeth point in d1rect1on of cut to be made.
‘Tighten blade in frame. . : :

Meta] Band Saw Ca -

Select saw b1ade.r, .

Cut off all electrical power. ,

Release tension on b1ade. T e

'Remove blade. . - :

‘Loop blade for storage. : s

Check-guides, replace if necessary.

Unwind new blade.

Install new blade.: ' -

Apply proper tension to b]ade and 1nspect for b1ade d1rect1on
and gu1de seat1ng., o ‘ . o , . :

oo\uosu-f.p-wmr—a

2
.

WO NO W N
.
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DUTY:  OPERATING POWER SAWS -~ - _"'

. Ca
3 - —

PERFOPMANCE OBJECTIVE NO. 121
© TASK: Saw scr1bed 11nes

STANDARD: workp1ece must be sawed to within + ]/lq" of JOb
- specifications. :

SOURCE FOR STANDARD: Hriting téam of {Heumbehekwgrkers B

- -

oy

' CONDITIONS FOR PERFORMANCE.OF TASK:

‘Job specifications
Measurement instruments L S
Metal band saw with accessories . ¢

Support and holding devices .
wOrkpiece : e 3
PERFORMANCE GUIE: .

1. Check scribed lines for c]ar1ty
Mount and align Mmachine guide.
. Check to see that "correct blade is attached
Determine “and set correct cuttirng speed
.. Adjust and clamp saw guide.
. -Select and secure holding dev1ce.v
. Perform sawing operation.: LT
a. support workpiece if necessary.
_b.. align scribed 1ine to.blade
c. advance- workp1ece—1nto -SaW - w1tb steaqy pressures
d. - saw to spec1f1cat1ons ,

SNOYOT B WN
. -

S

. ° . ) -
’ - . . - . [
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DUTY: *OPERATING POMER SAWS - :

PERFORMANCE OBJECTIVE NO 122

TASK;

STANDARD :

-

SOURCE FOR “STANDARD:

Set speeds” and feeds for saW1ng operat1ons

e L

o

-

Writing team.of incumbenthQEkers .

Speed and -feed mqsivhaveAmaehiﬁability rating of workbiééeif

CONDITIONS FOR PERFORMANCE OF TASK: IR
f Descr1pt1on of workp1ece . "fﬁf; “ .
Jab -specifications. - - - o
~Machinery handbook - v v o
Manufacturer s operat1on manua] =
PERFORMANCE GUIDE: 0
1. ,Determ1ne material to be sawed - ;
2. Determine type.of saw to be used. » .
3. -Determine: speed “and feed requirements. SR .
4. ‘Set machine speed and feed accord1ng to manuféctdrer'se :
operation manua] . _ : o
: ‘.
Q_‘ S ; ‘ .
i . »
-
qff
N ’
A .
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v oo e s

PERFORMANCE OBJECTIVE NO. 123

TASK Se]ect and 1nsta11 saw b]ades .
,STANDARD= BTSE&S used must be approbriaté*to material variables.
”ASOURCEfFOR STANDARD: hriéﬁng team of incumbent wquers-il”

/CONDITIONS FOR PERFORMANCE OF TASK:

. Job,specifications-l'
-Reference handbook -
Selection of saw b]ades
' WOrkp1ece

PERFORMANCE GUIDE

1. Ident1fy k1nd of" mater1a1 of workp1ece.

. Identify shape and thickness- of workpiece. :

. Select blade requirements of appropr1ate p1tch from reference -
“table. . ,

. Determine 1ength w1dth, and th1ckness of blade.

. Se]ect appropr1ate b]ade.

DT W=
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| DUTY: OPERATING PRESSES

<

PERFORMANCF OBJECTIVE NO 124

TASK Set up and punch mater1a1s w1th press
o STANDARD; Parts must be punched to die'specifications;A e

~ SOURCE -FOR STANDARD: - Writing team of incumbent workers -~ -

CONDITIONS-FOR PERFORMANCE OF TASK:

Blueprint

. dig and punch
Scale or tape-

; workp1ece mater1a1

-
e -~

' PERFORMANCE-GUIDE:
Ca]cu.ate amount of force requ1red

Secure jig to press table.

Secure punch to' ram. :

Hand. align' jig for table and part c]earance

Visually-. 1nspect J1g mount and punch c]earance for safety
Place material in jig. ,

.. Turn on power to press
. Punch part..

00~ OV UT B W N =

fv,10 ReadJust jig, if necessary E
11. Produce. desired number of. parts. .
12. Ca]cu]ate amount of force requ1red
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DUTY : OPERATING PRESSES ~ & . = = *5. . .

PERFORMANCE OBJECTIVE NO 125

‘».TASK Se]ect accessor1es and attachments B

4STANDARD Punch'aCCessor1es and attééﬁmehts must havé CébaCity\to
v f1n1sh Operat1ons ’ ' _

e

-SOURCE FOR STANDARD Wr1t1ng tnam of 1ncumbent workers

CFR

CONDITIONS FOR PERFORMANCE,OE”TAgk?]E ———

B]uepr1nt SR g
Selection of accessories and attachments o o o

e

Mo

PERFORMANCE GUIDE: ,,f‘«f A )

1. - Review blueprint for parts to be puhched T
2. Select correct attachments and accessor1es as indicated by
specifications. ' . : o

Y




" DUTY: OPERATING PRESSES_V)C:- o ;r“‘f*f}fu77§$;i*

PERFORMANCE OBJECTIVE NO 1 6. v , o
TASK . Set up press and assemb1e parts B

"STANDARD:‘~Assémb]ed*parts:must,betfastened"securéTy;j5;:Ef,

SOURCE FOR STANDARD: Writing team of: incumbent workers

~+CONDTTTONS FOR“PERFORMANCE-0F~TASK:~——

- Blueprint °
« - ‘Clamps” . : S S
~ " Lubricant - S S e
RO Parts to-be assemb]ed . R R
‘ .,'Prec1s1on measurement 1nstruments R F T R
- Press. el kg

| PERFORMANCE GUIDE

P1ace and c]amp stat1onary part to tab]e.fjvr*
Align moveable part with stat1onary part SR
Lubricate both parts. . . :

Turn on power to press.

Lower ram to moveable part. o SRR
Check hydraulic- pressure of operat1on. _‘

- Check for galling. '

Press and assemble to to]erance spec1f1ed on b]uepr1nt
—following. Droper sequence.u. :

ONONTHEWN =
L]




DUTY: OPERATING PRESSES i

'PERFORMANCE OBJECTIVE NO. %27 L T
| TASK Set up press and d1sassemb1e parts i_fE : ,nsmﬁg;\

STANDARD Parts must be d1sassembﬂed fo11ow1ng sequence on assengiy\‘\\
‘ draW1ng o _ o . . o

SOURCE FOR STANDARD Writing‘teanhof‘inCumbent WOrkeks‘V .

: CONDYTIONS‘_FOR‘PERFORMANCE*OF—TASK. SRS

Assemb1y draw1ng _
‘Blueprint = - :
- Clamps
Lubricant , ,
- Part to be disassembled "
Press .

PERFORMANCE GUIDE

P1ace and clamp stat1onary part to tab]e, -

Align moveable part to ram. '

Lubricate both parts, :

Turn.'on power to press. -

Lower ram to moveable part. '
-Disassemble according to sequence on b1uepr1nt
.-Apply pressure to moveab1e part R / ,r~‘,7-
'Check for: ga111ng. o BTN

L A

; oo\icim.hwmn—-
[ ] ] ]
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'DUTY: OPERATING PRESSES R s

PERFORMANCE OBJECTIVE NO. 128
TASK: Stra1ghten m1sce1]aneous parts W1th pressesx -
STANDARD'_ Bent part must be stra1ghtened para]]e] to press bed to anf
- accuracy of p]US or minus 1/64" A 8

. SOURCE. FOR STANDARD wr1t1ng team of 1ncumbent workers ;5

2.

tONDITi0N§~FOR~PERFORMANCE~0Ff$ASK: —
. Bar flat or reel =~ ——:__  ~ Dial indicator:-with base
- 'Bent shaft - T e e
Jigs L T
CRule PR L AT T T

Spacers.- :
,Stra1ght edge

PERFORMANCE GUIDE

1. P]ace bent part between spacers. o
- -2. Use appropriate jig, if necessary. . ‘ o
3. Press part to straighten to a para]]e] to]erance of p]us
~ ‘or minus 1/64".
4. Check part by rotat1ng part Use d1a1 1ndacator




DUTY : OPERATING PRESSES.

PERFORMANCE OBJECTIVE NO. 129 :
. TASK Set up, remove, and rep]ace parts o o g‘vv* ;
"STANDARD Part must be reassemb]ed to a tolerance of p]uS DR
' or minus 1/64" : » |

g SOURCETFOR STANDARD. wr1t1ng team of 1ncumbent workers ;'

CONDITIONS S FOR_PERFORMANCE OF TASK: <¥~"

B]uepr1nt Lo - S Lubr1cant S ( T
Clamps - . Measuring instrument . . -
Gears o " Pulley or wheel : e
,Key, : S : ~ shaft cut w1th keyway U

~~ PERFORMANCE. GUIDE N o f}"\ R

-1, Perform set up. - ' i s
~ - a, take and record measurement of pos1t1on of part to be
removed , «
_ b. align moveable part w1th ram o
2. Remove part(s). . R SR e
" a. ]ubrw' cate botr’ Qarts : ST e *-<~v‘ e ,. e s
b, turn on power. < - - . Lo . S
.c. check disassembly procedures
d. "apply presure to remove part P T
- e, remove part(s) B e ARSI
3. . Replace part(s). = ':'"”‘j“f“": Lo
" a. lubricate both parts S Y
b. turn on power ' T IR
“¢. check disassembly procedures
d. align keyways ,
e. -apply lubricant to a]] parts
f. insert key and press parts together R
8 check~tolerance -as measured 1n Step 1 -~
erform set up. L , o

peli~N




DUTY: OPERATING SHAPERS

. PERFORMANCE OBJECTIVE NO. '130.

" TASK: Align-shaper attaéhment,"wokkpieée;féhdiquttihg‘tboifn“ff af*]

STANDARE: Ram stroke mist c]ear workp1ece on’ forward stroke
F y 1/4", and 1/2" on return stroke :

SOURCE FOR STANDARD Nr1t1ng team of 1nrumbent Workers 4§ P
CONDITIONS FOR PERFORMANCE OF TASK R ",,g;jigj”'-;.v
Alignirg key :tock R =77 Dial indicator
Blueprint © . Shaper operat1ons manua]‘f
. ~Combination set square © . MWork holding deV1ce1f" '
: tht1ng tool o D Norkp1ece

PERFORMANCE GUIDE:

Secire work ho]d1ng deV1ce

Mount and align key stock.

. ..Square workpiece to ramvhead.

-Replace key stock with workpiece. .

AdJUSt shaper and cutter-to. workp1ece RTINS
. adjust clapper box ~ L

b adjust for clearance - ‘

c. adjust for length of stroke

d. adjust for strokes pér minute -

P wrs
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DUTY: OPERATING SHAPERS

PERFORMANCE OBJECTIVE NO. 131
o ,TASK::Set Speeds ahd'feeds qf'shaperslj' A . <

‘ STANDARb: Speeds and feeds of shapers must be in accordance to
o mater1a1 var1ab1es and mach1nab111ty rat1ngs

. SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers s

CONDITIONS FOR PERFORMANCE OF TASK

: B]uepr1nt ) R . e Shaper hand too]s

Machinist handbook : - . Shager operat1ons manual -

-References . , ‘ , . WOrkp1ece o

PERFORMANCE GUIDEE

Se]ect and Set Cutting Speed

Tdentify material of workpiece. T

Identify cutter material to be used. SR

Determine. cutting speed using table spec1f1cat1ons '

Determine 'setting of. cutting speed based on des1red 1ength
~ of cut and shaper strokes per minute. :
v Set up.shaper for. des1red cutt1ng speed accord1ng to operat1ons }
- . manual. ‘ 2
- Select and Set Feed _ ¥
- Identify material. of workp1ece
Identify cutter material. - =
Determine depth of cut needed. . o . Le
Determine feed according to: des1red f1n1sh e R
~Set feed acc: 'ding to. operat1ons manua] . = '

‘m‘#wmu

'(.n-bwl\)»—n
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DUTY: OPERATING SHAPERS

s PERFORMANCE OBJECTIVE NO 132

~ TASK: Select,. shape, and sharpen cutt1ng too]s'f.”~"

STANDARD: A rad1us gage check must be w1th1n p1us or m1nus 1/32“ :

' _ table profile specifications, and angu]ar measurements mfst
be plus or minus 1/2 degree. . :

- SOURCE FOR STANDARD Wr1t1ng team of 1ncumbent workers j

o

”. CONDITIONS FOR PERFORMANCE OF TASK

BIuepr1nt T -" " Cutting taol or blanks-

Bench grinder ' - Radius~gage -
Coarse and fine grinding wheels . Reference book
Combination square _ Wheel: dresser . -

Coolant e o Norkp1ece

PERFORMANCE GUIDE:

Cutter Selection
1. . Tdentify workpiece mater1a1
2. Determine type of cut. ; :
3. Determine profile of cutter to perform mach1n1ng. .
: 4. Select proper cutter. o s
Shape and Sharpen. - ‘
' . Repeat steps 1 to 3:under cutter se1ect1on.
Select cutter for job and to fit tool holder. \
. -Check and dress grinding wheel. . ' a
Grind tool to rough ‘shape (use coolants as. needed)
. Measure to determine finish cuts.
. Grind tool to des1red specification and sharpen.

1
2
3
4
5
6
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“DUTY:"  PERFORMING RRODUCTION MACHINIST LINE WORK

P2

11°ERF0RMANCE OBJECTIVE NO. 133

TASK: Remove and 1nsta11 p1ns .
STANDARD: New'pihs.mustlbe'alignéd to.the‘shaftL 3
SOURCE FOR STANDARD:® Writing team of incumbent workers

~ CONDITIONS' FOR PERFORMANCE OF TASK:

©Dril ‘ R ,' —. Pin punches
Hammer - . ‘ © Pliers.. -
Job" spec1f1cat1ons S - . ‘Screw-extractor
Machimist's handbook - -~ ~Workpiece

. Measurement instruments ‘ " Pins.

_PERFORMANCE GUIDE

Remove Taper or Stra1ght Pin .
— 1. Select tooTs to remove pin.’
. 2. Drive out or remove pin.
3. Inspect pin for damage (rep]ace if, damaged)
Remove. Damaged Stra1ght Pin
1. Drill out-pin, or
. 2. remove pin with screw extractor.
3. Inspect hole for damage.v
4. Select replacement pin. o
-Install Taper or Stra1ght P1n SRR ~
1. Select pin. ~ = - e
2. Select 1nsta11at1on too]s.
C 30 LineTupTpartsTy as=neededs
L 4. Drive in pin‘and secure.

Wiy

it
e
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'DUTY:  PERFORMING PRODUCTION MACHINIST.LINE WORK - ~

 PERFORMANCE OBJECTIVE NO 134 |
TASK. Remove frozen or. seized parts , . )
STANDARQ: Frozen OV_§eizéa bé;té-mustbé *eh°qu;" ’

| _‘SQURQE FOR'QTANDARD} Nri¥ing’téaﬁlofijnéuﬁ§én£TWO;ké;$,:'
__CO&DITIO&S'FOR.PERFQRMAN¢E.OF_TASK;l».i:}v.H; ‘;i’ }j‘  " “»r;y' “

Dr111 press
‘Machine or piece of equ1pment w1th frozen or se1zed part
Press”

- Screw extractor

PERFORMANCE GUIDE: -

1. Select proper removal method. . .
a. drive out part, or - ‘ - -
b.. drill out” part, or, - S e
c. drill and use screw extractor or . Co
* -d. press out part '
Remove frozen or seized part.
Inspect part for damage. )
. Forward mach1ne or equ1pment to next work stat1on.

N
s .9
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DUTY. MAINTAINING MACHINES AND TOOLS * .. © ~ . ° "~ . -, .

PERFORMANCE OBJELTIVE NO 1

TASK Inspect and qhange dr.ve pu11eys or be]ts “l .

»

E STANDARDi.Pu11eySand Be]ts nust run true at»a11'sﬁéeds;

CONDITIONS FOR PERFORMANCE OF TASK: o

i
i

~ .

dmnm«rmutwaé1ts R _*__Pulley puller .
. Hand tools - o ‘ Pulleys -~
b Machinery handbook ) s Wrenches
' Maintenance manual.-~ = ©  Measurement 1nstruments
© Fixture .(belt) . C]amps
PERFORMANCE GUIDE R
1. Cut off equ1pment electrical power. ' :
2. Release belt tensidn. 7
3. Inspect belt for dryness oil saturat1on wear, stretch1ng.,{
4, Determine if belt needs rep]acement g ,
5, . Select replacement belt, , S *;~ oot
: a. select type (flat/Vee: A or B) '
~b. measure, belt for rep]acement :
. c. select new belt .
d. sp11ce, lace new be]t or,g1ue _
6. Inspect pulley for wear, cracks, rep1acement
7. Remove and replace pu11ey. s
a. celect type (flat/Vee:. A or B) .
b. measure for, replacemert . E
c. remove pu11ey S : - o A Do
] d. select new W pulley T T T T
. ‘e. place new pulley on shaft S s L
. f.. align pulley to shaft '
. 8. Install original or néw belt. N
~© a. align shafting and pu]]eys : LR o
b.__mount_belt _ S S 7
b c. adjust belt tenS1on - R R
. K
e )




CDUTY: MAINTAINING MACHINES AND TOOLS = o.ow

e

| PERFORMANCE OOJECTIVE NO. 136

~ TASK:: “Clean- and storeChand too]s, cutters f1xtures, J1gS or ,-;:' 5
P attachments, i : Lo S

A

. STANDARD ,Items must Qev}eadﬁ1y aygjiabierfﬁrunext'job.a ' .'{}A;’f

. SOURCE FORiSTANOARO:; writing-téamvof incOmbént;Norkérs o

S S

.

. CONOITIONS FOR PERFORMANCE OF TASK

_,Btushes_;_;___?___E_-f i.C%h_ﬁwwm“_g__Shop_towels .
Cleaning fluid - o ~ Storage fac111t1es S

. Light oiv ~ - . " . Hand tools R
-Cutters T s e Fixtures i
Attachments o R T .

PERFORMANCE GUIDE: ~  * vl

l. W1pe or 11ght1y brush away shav1ngs mo1°ture 011 or grease.ﬁ.

- 2. Inspect for damage. , : o N

3. Check for operat1on. L ;;' L ', [

4. Wipe dry. - AN B el

5. Apply dight oil. T Lo
6. Store in proper place. . " RS SRR S SN

s . - R 'S
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DUTY: MAINTAINING MACHINES AND TOOLS =~
'PERFORMANCE OBJECTIVE NO. 137 - IR

TASK:. Install, level, and fasten down machihes
STANDARD: Machines mu;t be level according tovmester,1eveT,i

SOURCE FOR STANDARD: * Writing team of incumbent workersi . ™

~ CONDITIONS FOR PERFORMANCE OF TASK:

Fasteners o .~ Maintenance manual

‘ Hand-tools v ~ Operations. manua]
~ Installation equipment ~ . ==Shims. -
: Master~1eve1-‘ T . wregches FE
| PERFORMANCE GUIDE i e e ’ "1f“vle

Insta11at1on ], ‘ ‘
1. Refer to operat1ons and ma1ntenance manual for sequence of
installation. : Co
2. Place machine in proper location and pos1t1on
3. Connect or have connected a11 e1ectr1ca1 power
. 4. Connect a1r supply.
Leve11ng o
' - 1.~ Check : 1eve1 in all d1rect1ons :
2. AdJust w1th .shims or other leveling device.
Lagging- .Down ) 0

1. T1ghten down nuts or fasteners.
2.7 Check level with power off.’
3. ‘Check: level with; power un

4. -Adjust mount1ng :

5. Check 1eve1 1n a11 d1rect1ons




'DUTY: MAINTAINING MACHINES AND TOOLS .

PERFORMANCE OBJECTIVE NO 138 B
TASK RepTace and adJust mach1ne parts ,f o

STANDARD Parts. must be’ repTaced and adJusted in’ accordance w1th s
S their sequence L , e R

Lo

4“ SOURCE FOR STANDARD Nr1t1ng team of 1ncumbent workers

Y e

conoleons FOR PERrORMANCE OF TASK:-,',,_‘v

Clean1ng mater1a1s ; ,f ~ , Measurement 1nstruments o

. Equipment - - o - Tools ST
. Job spec1f1cat1ons A © Work order oo

Lubr1cants '

PERFORMANCE GUIDE: o
1.‘ Secure and study work order and JOb spec1f1cat1ons.
. .2.. Receive inspected, repaired, or replacement part.-
-3, - Inspect usability of part.’ Sl S
4. . Determine and get needed too]s equ1pment, and measurementl
. <jnstruments. needed.. : T
° 5.  Determine proper -sequence for assembTy.
' '6.. Assembly all parts as required.
~7.. Replace all retaining fasxeners.-
. 8. Lubricate machine. - ,
9, Make adJustments.
10. Check required machine part movement
.- 11. Make refinement adJustments.
~12. Check machine operation in low speed.
. 13. Test machine ‘in all speeds and feeds.
.14, Make adjustments.
15 Clean work station and return tooTs and equ1pment to storage.

L
L g b




“DUTY.: MAINTAINING MACHINES-AND TOOLS

PERFORMANCE OBJECTIVE NO 139

: TASK Inspect and remove rep]ace or adJust mach1ne guarag///l RS
, STANDARD: Machine’guard$ must be pbsi¢idnedAcd protect operator,
SOURCE FOR STANDARD: -Writing team of incumbent workers .

CONDITIONS FOR PERFORMANCE OF TASK: . = .~ .
Hand tools .
" Maintenance manual
Measurement instruments.
- Operation manual

Y

PERFORMANCE GUIDE: -

« 1. 'Chec§ operat1ons and maintenance manua] to account for a]]
guards. .
2. .0Obtain guards.for those missing.
3. Inspect machine guards.
a. determine any-defects
* b. determine adjustments needed
.c. remove-damaged guards
4. Replace/adjust. guards.
. a. replace missing or damaged guards.
- b. adJust guards to manufacturer S spec1f1cat1ons
[

N

- -
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DUTY: MAINTAINING MACHINES AND TOOLS =

PERFORMANCE OBJECTTVE NO. 140

TASK. Scrape and pa1nt mach1nes ¢
. STANDARD: - Machine surface must be painted.
'SOURCE FOR'STANDARD: Uriting team of 1ﬁcumbent:wquer§;.3

| CONDLTIONS FOR PERFORMANCE OF TASK

,Cover cloth o 'vaﬁ, kaa1nt st1ck T
Machine to be painted T -Sandpaper and stee1 woo1
Paint - _ o © .~ . Scraper .. . ;

Paint,brushes o T Spray pr1mer pa1nt

PERFORMANCE GUIDE

1. Cover mach1ne parts not to be pa1nted L
Sand and scrape machine to bare metal, if needed
Spray or brush pr1mer coat. ‘

Allow primer coat’/to dry.
‘Select and stir machine paint.
Clean paint brushes or get new ones.

- Paint exposed area., - -

.Clean -brush and clamp 11dvback on pa1nt can.
Store paint and brushes.

- Take off. cover and dispose proper1y.

‘Clean 'machine and work area.

~

HFOWONOITOITRRWN
*

— -
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" DUTY: MAINTAINING MACHINES AND TOOLS

@

PERFORMANCE OBJECTIVE NO.141 -
eTASK: Inspect and repair hand tools

STANDARD: aTode-mdst be maintained for proper repair work.
SOURCE FOR STANDARD: Writing team of incumbent workers
CONDITIONS FOR PERFORMANCE OF TASK:

. Broken hand tools
Job specifications . :
Manufacturer's standards

PERFORMANCE GUIDEV

1. Inspect hand too1 and determ1ne damage.
2. Determine if tool can be repa]red
3 Repair hand tool.
a. * obtain needed part -
b. dismantle hand tool _
c. assembly hand tool with new part
, d, . adjust and check for accuracy

e

N '
:Qn_')\ﬂ
N



CDUTY: MAINTAINING MACHINES AND TOOLS /o

-

. PERFORMANCE OBJECTIVE NO. 142
TASK: -. Store grinding wheels

P .

o

STANDARD: Wheels must;be-protected froﬁ'damage;
SOURCE FOR ‘STANDARD: ‘writing’team of incumbent workers.
CONDITIONS FOR PERFORMANCE OF TASK: e

Assortment of gr1nd1ng wneels
- Instructions for storage

PERFORMANCE GUIDE:

1. Transport grfnd1ng whee]s to. storage area obserV1ng safety
procedures. - s
.~ Store wheels in dry area w1th cond1t1ons of proper temperature
.and humidity.
Store wheels in. appropr1ate racks. :
Store wheels in order from oldest to newest;‘
Protect wheels from impact.

(-3

aBw N
-. L ] .

[~
s
oy
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© DUTY: MAINTAINING MACHINES AND TOOLS

* PERFORMANCE OBJECTIVE NO. 143,
- TASK: Store_precision’tod]s

STANDARD:  Tools must bggstéréd'for prote¢§idn ahd~théir reliability.-

-~

SOURCE FOR STANDARD; wr1t1rg team oF \nrumu nt MAPkersE,;
.+ CONDITIONS FOR PERFORMANCE OF TASK:
C]ean rags

Precision tools-

Rust preventat1ve
Storage case ‘
Tool and 1nstrument 011

PERFORMANCE GUIDE

Handle a]] prec1svon too]s gent]y.

1. T

2. Inspect tools for:damage. - e
3. Wipe surface free of dirt, grit, and oil. ' ’
4. Wipe surface dry:- T

5. Apply Tight coat of too] and 1nstrument oil. .

6. . Store in proper case. ‘ .
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DUTY :* MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO.144 -
. - ' &
TASK: - Perform maintenance on lathe

STANDARD: Lathe must be reliable and dependab1e~fdrximmediatelwerk.
'SOURCE FOR STANDARD: Writing team of incumbent workers
CONDITIONS FOR PERFORMANCE OF TASK: | -

C]eaner . Handtools
Precision measurement 1nstruments Lubricant .
0perat1on manual or manufacturer S spec.f1cat1ons

~—

ERFORMANCE GUIDE
. '1. .Inspect lathe- forma1ntenance or repa1rs needed.
2.. Clean lathe. ,
3. - Lubricate lathe. ' '
4, Perform other routine ma1ntenance as needed
5. Make minor repairs or adjustments as needed.

bt
agr
o) )




- DUTY: MAINTAINING MACHINES AD TOOLS, |

,PERFORMAN‘E OBJECTIVE NO 145

TASK: Perform ma1ntenance on m1111ng mach1ne

zSTANDARD M1111ng mach1ne must be re11ab1e and dependab]e for B
- immediate work read1ness.,_' : . .

SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers .-

CONDITIONS FOR PERFORMANCE OF TASK: .

, C]eaner D © " Hand tools
Precision measurement 1nstruments Lubricant
0perat1on manual or manufacturer S spec1f1cat1ons

’PERFORMANCE GUIDE: '_ o

1. Inspect m1]]1ng machine for maintenance or repa1r needed
2. Clean-milling machine.
3. Lubricate milling machine.
- 4, Perform other maintenance as needed
5

. Make minor repairs or adjustments as ‘needed.

2
Q

%
N
e
o
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'DUTY ¢~ MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE 0. 146

TASK. Perform ma1ntenance on dr1]] press f'

STANDARD: Drill press must be reliabie to perform all operatfons. . ...
" SOURCE FOR STANDARD: Writing team of incumbent workers

1 .

'CONDITIONS FOR PERFORMANCE OF TASK:

, ~ Cleaner -~ : *
g Lubricant '
' Service Manua]

PERFORMANCE GUIDE:

1. Read and 1nterpret maintenance 1nstruct1ons in serv1ce manua]

. Clean, ]ubr1cate, and. perform other ma1ntenance accord1ng to
instructions. .

.. Adjust quill feed spr1ng for proper tension.

Turn machine on and position machine to var1ous sp1nd]e speeds.
. 'Rep]ace a]] covers, and guards

o w n

16y
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DUTY: MAINTAINING MACHINES 'AND TOOLS

PERFORMANCE OBJECTIVE NO. 147 | S

TASK: Perform ma1ntenance on gr1nder

Y

STANDARD ~Gr1nder must be 1mmed1ate]y reliable’ and ava1]ab]e to _\
funct1on satisfacthr1]y. s

SOURCE FOR STAhDARD Nr1t1ngvteam of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner. o | ‘Manufacturer's spec1f1cat1ons
Hand tools ' Rawh1de mallet \
Machinist's handbook

PERFORMANCE GUIDE:

1. Clean and Tubricate gr1nd1ng mach1ne.

2. Test wheel for cracks, check flanges for. burr.
.3. Replace wheel if cracked. .

g Inspect bearings and spindle.

6

7

8

Check exhaust system connect1ons.

. Inspect wheel guards. :

. Inspect” boundary of guard 0pen1ng. , _
Inspect coolant tank and motor. - =

L.
P
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DUTY :. MAINTAINING MACHINES AND TOOLS -

PERFORMANCE OBJECTIVE NO. 148
TASK: Perform maintenance on band saw

STANDARD: Machine must be dependable for immediate work..
. 'SOURCE FOR STANDARD: MWriting team of incumbent workers -
CONDITIONS FOR PERFORMANCE OF TASK:

Cleaner
Lubricant . '
Manufacturer's -operation manua]

PERFORMANCE. GUIDE

1. Clean, then lubricate bear1ng on]y

2. Inspect holding devices. -
3. Check band guide for .wear.:
4. Check band saw blade for mounting, tension, set, and sharpness.
5. Inspect rubber ‘tires on drive wheel and 1d1er whee]
6. Align idler wheel in vertical position.
7. Grease drive train in gear box.
8.

Inspect vower down feed (1f ava11ab1e)

E}il(; o 162
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DUTY: MAINTAINING MACHINES AND TOOLS . . * . o

PERFORMANCE OBJECTIVE NO. 149_ | .'vi SRR .",';o~o Ly

TASK: Se]ect coo]ants, cutt1ng o1ls, or compounds S

STANDARD Coolants must have sufficient qua11ty to 1nsure heat 'v;ij‘
d1ss1pat1on and rust preventat1ve ' ',n .

. SOURCE FOR*" STANDARD: Writing team of .ncumbent workers o

| CONDITIONS FOR PERFORMANCE OF TASK S f~'

A

Compound L . ' Tool eng1neer s handbook_ -

Coolant ' ' T Workpiece . ol

Cutt1ng oil - ' ca Job specifications
PERFORMANCE GUIDE: EE

1. Review-job spec1f1cat1ons and handbook tab]es.
. Determine machinability of workpiece.

. Identify cutting tool, material.

Determine machinery operat1on. ‘ '
Select coolant, cutting oil, and/or compound
Mix components if necessary.

U WMN
L]
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'DUTY: MAINTAINING MACHINES AND TOOLS

17

PERFORMANCE OBJECTIVE NO- 150

TASK _Clean arbor press é
"4STANDARD: ~Arbor press must be'q1ean for-new QfeéSe and diig o
A SOURCE FOR STANDARD: .Nriting team of incumbent workers - :

CONDITIONS FOR PERFORMANCE- OF TASK:
_ Brush n,'
- Cleaning rags. e : S o co T
. -~ Cleaning solvent _ T e . e
el RUbber{g]oves L - : ‘ ‘ SRR

PERFORMANCE GUIDE: ;'“ A '-”"} 11 -4’ o f ?f!?i

'.IA- Apply c]ean1ng so]vent with brush wearing rubber g1oves. )Af}gk
2. . Remove all oil, grease, chips,’ and grit from press. . . - il
3. MWipe press dry w1th clean. rags. ) : ‘
4. Inspect press. . CE

o

;':._5:‘.' , B

s e




DUTY : * MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 151

" TASK: Lubricate arbor press

' 'STANDARD; Pre§s>mu$t'be greased'fok protedtioh:against weaf;
SOURCE FOR STANDARD: Writing team of ‘incumbent workers
CONDITIONS FOR PERFORMANCE OF TASK:

Grease'gun

Lubricants

Manufacturer's manua]

011 can :

PERFORMANCETGUIDE:

i. Determine lubricans to be used.
. ~ 2. ldentify parts to be lubricated.
: 3. Lubr1cate parts . o

o
iﬁ o
N
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CDUTY: MAINTAINING MACHINES AND TOOLS = = = -~

PERFORMANCE OBJECTIVE NO. 152 .

TASK L]ean hydrau11c press

STANDARD:

Press must be ready to receive new lubricant.

PR

SR L R
- SOURCE FOR STANDARD: Writing team of incumbent workers

o

~ CONDITIONS FOR PERFORMANCE OF TASK:

,-_Brus
- Clea

h
ning rags .

Cleaning ‘solvent
‘Rubbey g]oVes L

PERFORMAN
_1.

2

3.
4.
5

P

CE GUIDE: e

Disconnect a]] electr1ca] powcr fc press.~ o B
‘Wearing rubber g?oves appiy r;aan1ng solve nt to work1ng parte*T
of press.

Remove all oil, grease, ch1ps,and gr1t from press.

Wipe press dry with c]ean rags.. ‘

Inspect press.
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:  MAINTAINING MACHINES’AND TOOLS -

PERFORMANCE OBJECTIVE NO. 153 L S

TASK. Lubr1cate hydrau11c press

«

STANDARD;' Press must be 1ubr1cated in accordance w1th ma1ntenance

. schedule

-

 SOURCE FOR STANDARD: Writing teamﬁbf incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

-

_ Bucket o Manufacturer S manua]
Grease.gun . o 011 can
Lubrucants :

A PERFORMANCE GUIDE:

' D1sconnect e]ectr1ca1 power to press.
Locate hydraulic fluid drain p]ug.
Drain fluid into bucket.

" Locate, remove, and inspect f11ter.
Clean f11ter or replace.

Return filter to press.
Replace drain plug. -
Locate hudraulic fiuid f111 caps.
Replace hydraulic fluid. t Lo
. Lubricate moveable parts. o
Hand lubricate ram.

[N .
—_HOWONOANHRWN =
L] ® L] ®
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 154
TASK: Inspect arbor press
" STANDARD:. Press must function éfficient]y'aﬁd,bevdepgndable,

'SOURCE FOR STANDARD: * Writing team of incumbent workers’
- CONDITIONS FOR PERFORMANCE OF TASK:

Arbor press ST
Check11st for safe operat1on cond1t1ons =

3 PERFORMANCE GUIDE:

. Inspect gears for signs of excessive wear.
Inspect gear rack for signs of excess1ve wear.
. Check bed for cracks. .
.Examine handle check1ng for bends.
Determine process for correction of - def1c1enc1es.
Determine whether rack. can be ra1sed to c]ear part .
. ~Inspect rachet for wear. . '

)

NGB WN -
... ] [ ]
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DUTY: MAINTAINING MACHINES AND TOOLS

'PERFORMANCE OBJECTIVE NO.:
TASK.. Inspect hydrau11c press

_STANDARD:” Press must be reédi]y avai1ab1é'and obérationa1;
. SOURCE FOR STANDARD: - Writing team of incumbent workers

-CONDITIONS FOR'PERFORMANCE OF TASK:
Hydraulic press | L "lv S
Checklist for safe operat1on cond1t1ons C

| PERFORMANCE GUIDE:

1. Look for hydrau11c f1u1d 1eaks. :

. Check lowering and raising cable for. broken strands and
placement in pulleys. o

. Examine press for bent pins.

Determine if holes are worn.

Check fluid level in hydraulic press..

Determine process for correct1on of def1c1enc1es.
Check hose connections.

oo s W ~n
*

=
[ SXY
Y
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DUTY: MAINTAINING MACHINES AND TOOLS

PERFORMANCE OBJECTIVE NO. 156

.~
~

TASK: Inspect work area for safe working enviﬁonment~”

ISTANDARD; A11 unsafe working cond1t1ons must be reported 1mmnd1ate1y
o to supervisor. .

SOURCE FOR STANDARD: Writing team of incumbent wdfkers

"CONDITIONS -FOR PERFORMANCE OF TASK:

Checklist of safe work1ng cond1t1ons
Work area o

PERFORMANCE GUIDE

,1. Inspect mach1ne too]s.\ :
a. safety guards
b.  controls , : - -
c. ventilation =~ S B SR
A d. tool attachments . S g
2. 'Check hand tools. ‘ ‘ ' o
: “clean
b. .storage
3. Wear personal protect1on equ1pment
a. foot, eye, head protect1on :
4. Post waring -signs. o
5. Identify first aid stat1on
6. Check floors around- machines for safety mark1ngs
- a. clean ~
'b. mark clearly

Ay

2 et
np
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© DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS -

PEBFORMAN&E OBJECTIVE NO. 157

TASK: Dispose of scrag metal, chips, shav1ngs, and trash or
waste mater1a1 ‘ . d :

STANDARD: Scrao and waste material must be d1SPosed of in accordance‘
with safe. pract1ces as out11ned by OSHA

SOURCE . FOR STANDARD: Wr1t1ng team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brushes o

Cleaning mater1als . e
Containers. : . :

Supplies '

Scrap material and waste

Safety procedures for waste -disposal

PERFORMANCE GUIDE: -
1. Separate brass and aluminum chips into d1fferent conta1ner5

- for recycling.
.Clean f]oor around chip conta1ners
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DUTY: MAINTAINING SHOP FACILITIES AND WORK AREAS -

PERFORMANCE OBJECTIVE NO. 158

TASK: - Clean and maintain work area
STANDARD: Work area must be safe in accordance with OSHA standards.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

\.  Brooms :
Brushes e
Cleaner : -
Clean rags

PERFORMANCE GUIDE:

. Turn machines-off. a

Clean machine or work area to floor level.

Clean and turn in all tools and equipment.

Clean up all oil, grease, or other Niquids spilled.

Clear work area of all metal chips and shaV1ngs.

Return all metal stock to storage.

Place w1pe c1oths or waste mater1a1 in d1sposa1 containers.

v
SNOY O W N -
.
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DUTY: READ AMM INTERPRET BLUEPRiNTS

PERFORMANCE OBJECTIVE NO. 159 - "
TASK: Interpret metriclblyeprints”ﬁ
STANDARD:~ Blueprints must bé read to- specifications.

'SOURCE FOR STANDARD: Nriting'team of incumbent workers

]

-CONDITIONS FOR PERFORMANCE OF TASK:

B]uepr1nts
Paper
Pencil

-PERFORMANCE GUIDE:

1. Read b]uepr1nt and any notes or bill of" mater1a1s that may’
be attached.
- Note the appropriate tools and materials for the job.
3. P]an all details of the job to spec1f1cat1ons

P

s
=
%)
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DUTY: READ AND INTERPRET BLUEPRINTS

FERTI

PERFO..'ANCC CPJECTIVE NO. 160

TASK: Interpret geometric blueprints

STANDARD: Blueprint specifications must be read to
‘ produce accurate d1mens1ons

SOURCE FDR STANDARD Writing team of incumbent workers .

CONDITIONS FOR PERFORMANCE OF TASK:

B]ueprints L _ E
Paper .
| Pencil

PERFORMANCE GUIDE ) _ ‘
1. Read b]uepr1nts and any notes or bill of mater]als that may -
. be attached.
-*2." Note the appropriate tools and mater1a]s needed for the job.
3. Plan all deta11s of the job to- spec1f1cat1ons

OV
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DUTY: READ AND INTERPRET BLUEPRINTS

PERFORMANCE OBJECTIVE Wa. 161

TASK: - Read information Hlocks on blueprint

STANDARD: Irformation must. be clearly: understood and - el
) ' applicable to the pr1nt - T

* SOURCE FOR STANDARD: Writing team of © . ..l workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
-Paper
Pencil

PERFORMANCE GUIDE :

1. Read each section of the 1nformat1on b1ocks (names of the
part, specified tolerance, etc.).

2. Note the plan for the job 1nc1ud1ng too]s and materials needed
3. Read bill of mater1a1 _ .

¥

I
i::',' ~}
BRI |
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DUTY: PERFORMING MATHEMATICAL CALCULATIONS’

PERFORMANCE OBJECTIVE No. }62

- TASK: Convert fract1ons and metrics to dec1ma1§‘

STANDARD: Fraet1ons and metric must be COHVEPtEd to decimal
d1me151on to an accuracy of plus’ or- m1nus 001"-'

SOURCE FOR STANDARD: ‘Nr1t1ng team of jncumbent workers
CONDITIONS FOR PERFORMANCE OF TASK:

Paper

Pencil

Calculator .

List of fractions and metrics

Machlnlst S handbook with tab]es and char+s for convers1on

PERFORMANCE GUIDE

1. Note fraction or metrlc measurement .
2. Divide numerator of fraction by the denom1nator.d
3. ‘Round answer off to nearest .C01". S " .
4, \Verifv answer with decimal equ1va1ent chart from machlnlst s

' handbook or other related convers1on charts o
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DUTY: - PERFORMING MATHEMATICAL CALCULATIONS

PERFORMANCE OBJECTIVE NO. 163

'TASK: Convert decimals to dr1]] sizes S
STANDARD: Dri]].siée must be_td;thé nearest calculation.

. SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Paper

Pencil

Machinist's handbook

'Decima]s for dimensions of<drill

PERFORMANCE GUIDE

1, ~Check ]etter number and fract1on charts for. decimal
equivalents.

2. Select drill nearest to ca]cu]at1ons

3. Record answers.

[
3
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DUTY: USING WORK HOLDING DEVICES

'pERF6RMANc% OBJECTiVE'Nb.'lﬁé - fjﬂéw,-. f.: ,,:'V , {'}-;f ?f;
TASki Tu}h bgrts using Center drivérsf‘

STANDARD: Part mu;t,be fifmj;‘seatédiﬁethena;eﬁters.;

| SOURCE FOR sTANDARbg Qri%inglteam bf‘%ﬁcﬁmbent erkerg‘f".

CONDITION% FOR PERFORMANCE OF TASK. ; K

' Centers (ballbear1ng and sp1nd1e nose center)
Drive plate

Lathe

. Lathe’ dog L . L L

~ Center dr111ed workp1ece . - e
PERFORMANCE - GUIDE: - | L T

1. Mount drive plate and attach t0 sp1nd1; ‘ 'f." R

2. Attach lathe dog to workpiece.. s :

3. Use bent tail of lathe dog for driving cy11ndr1ca1 p1eces

4. Use clamp dog for work with flat sides.. = :

5. Use hardened drive centers to machine entire length of work

, ° ‘mounted between centers without lathe dog interference.
; * Heavy and. 11ght 1athe cuts can be made.

Q

178
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DUTY: USING WORK HOLDING ‘DEVICES

-

D

PERFORMANCE-OBJECTIVE No. 165 - . = "~" ' " = 7
e TASk:v'Insta]T;workpiece'in~3-jaw chuck -
| s B
. STANDARD: - Workpiece must be installed ‘whiles observing a11 safety
+ procedures. workp1ece must be a11gned to a to1erance of

’ + 008 " ) ]
SOURCE FOR STANDARD wr1t1ng team of 1ncumbent workers
i CONDITIONS FOR PERFORMAYCE OF TASK:
- Chalk | . .
- ' Lathe
Wrenches”™ L .
~ . MWorkpiece = - o DN
;3-Jaw chuck and key (un1versa1) o o T
PERFORMANCE»GUIDE: e e

1. Open chuck Jaws .
2. Insert workpiece between jaws:. ‘ '
- 'a. extension of workp1ece must be he1d to a
minimum.
> b. hold workp1ece to. prevent workp1ece from s11pp1ng
" between two jaws.

3. [Insert chuck wrench and t1ghten Jaws wh11e ho1d1ng
- "workpiece. ) .




DUTY: USING WORK HOLDING DEVICES c

¢

PERFORMANCE OBJECTIVE NO. 166
TASK: Instail workpiEce in 44jaw'chuck-

STANDARD Norkp1ece must be’ 1nsta11ed wh11e cbserV1ng a]] safety
) pvoggdures- Workpiece must be a1‘gned to a to]erance of
+ lll s .

SO ‘SOURCE FORfETANDARD: Nr1t1ng team of 1ncumbent workers

CONDITIONS FOR PERFORMANCE OF TASK

Lache -
" Chalk .
Dial indicator : ‘
Wrenches .
4-jaw chuck. and key (1ndependent chuck)

\
PERFORMANCE GUIDE g
’,1. vMount workp1ece 1n 4- Jaw chuck us1ng r1ngs on "face of chuck
. to align.
2. Center workpiece w1th chalk using one Jaw for each adJustment
_-a. mount toolholder in tool post. o
b. rest chalk on toolholder ...
c. rotate workpiece ho]d1ng chalk aga1nst too] ho]der g
'd. dial.in
. -Mount indicator.on tooﬁ post R, ' =
Check each jaw with indicator: aga1nst workpiece uhti] a11'jau
"are t1ghtened to tolerance. : ~ S

= w

"

i
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DUTY: USING WORK HOLDING DEVIGES

PERFORMANCE OBJECTIVE NO. '167

TASK.A Ho]d parts us1na air chucks

. 'STANDARD: . Part must be‘centered to an- accuracy of
' ‘ 001" to -005". -

S

SOOROE'FOk STANDARD: ‘wr1c1ng team of incumbent workeus

CONDITIONS FOR PERFORMANCE OF TASK
Appropr1ate air chuck for lathe or chucker o
workp1ece compat1b]e to chuck d1mens1ons or capac1ty :

PERFORMANCE GUIDEs .

1. Clean chuck to insure accuracy.

2. Install chuck into tapered or threaded sp1nd]e ho]e.

3. Test opening and closing of chuck. ,
4 Insert workp1ece and close chuck Jaws L e T _
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DUTY;‘USING WORK HOLDING DEViCES

o

" PERFORMANCE OBJECTIVE NO. 168

-
e

TASKiMMachine_partéaustng co]]et chucks'

STANDARD: Parts must be centered vo an accuracy of
o ‘ 0005" to .001".

' SOURCE FOR STANDARD wr1t1ng team Offincumbent WOrkere

CONDITIONS FOR PERFORMANCE OF TASK: ™ ,fif - T

: Appropr1ate co]]et chuck S A
h Lathe A L T ) ,
- Workpiece of standard d1mens1ons
-~ Tool holder
‘Tool bit
~ Micrometer

PERFORMANCE GUIDE:

Place tool holder and tool bit in tool post ho]der o
Center tool bit on center line of mach1ne
. 'Turn mach1ne on and turn to s1ze. :

1. Clean collet to insure. accuracy. ‘
2. Install collet attachment into 1athe sp1nd1e ho]e
3. Thread the co11et into the taper. YA
4. Insert workpiece and tighten.collet jaws. . ,/’
5. Select speed and feed of machine. .- s
6.
7.
-8

v
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DUTY: USING WORK HOLDING DEVICES °-

PERFORMANCE OBJECTIVE NO. 169

" TASK: Install.wonkpiece on faceplate -
STANDARD: Workpiece must be centered and balanced.

SOURCE . FOR STANDARD: Writing team ofincumbent workers.

_CONDITIONS FOR PERFORMANCE OF TASK:

Faceplate

- Lathe . .
- Workpiece

PERFORMANCE GUIDE :

Place the faceplate on the benchface up' .
Set the workpiece on the plate. .- ¢

Arrange the bolts, washers, and nuts in the s]ots for
- suitable clamping.
Center the .workpiece and t1ghten the c]amp]ng nuts JUSt :

enough to hold the workpiece in place.

Mount the faceplate on-the spindle. .

True up the workpiece and tighten all: c]amp1ng nuts . .
Arrange and clamp the counterwe1ghts to ba]ance the workp1ece
if necessary : . , ,

NN & W
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
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DUTY:  USING WORK HOLDING DEVICES.

~

PERFORMANCE OBJECTIVE NO. 70;
TASK: Machine parts w1th magnetic chucks

STANDARD:‘Parts must be held- square and»Securely}
wwwmwmmmmwﬁmmmmwjmmmhm&m

FONDITIONS FOR PERFORMANCE OF TASK:

o

Lathe . B "Tool holder -
. Magnetic chucks ' . . Tool bit

PERFORMANCE GUIDE: : . .;E )

1. 'Install magnetic chucks to lathe l 2 .
. - Magnetize the chuck by inserting the key~ and turning 1t 180 :
"degrees or to the desired amount of magnetism.

"Attach workpiece to chuck and adJust or true to des1red .
position.

. -Adjust magnetism further- if necessary
Select speed and feed.

Mount tool holder and t001 bit into too] post
on center line of machine.

Perform machining operations.

~n

~ - OoE W

[
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DUTY: "PERFORMING PRODUCTION OPERATIONS L

] . B R ‘ -

PERFORMANCE OBJECTIVE NO..171
. THSK: Adjust~&ooTent system»

STANDARD:

Coo]ant must have sufficient capab111t1es to d1ss1pate,-
heat generated - : ’

- SOURCE FOR STANDARD: Nr1t1ng team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

©

PERFORMANCE GUIDE‘

1. Regu]ate pump f]ow from reservoir. -
2. Adjust -supply nozzle to thoroughly cover ‘material.

#~ 3. Coolant must be returned to tank qu1ck1y to relieve heating
. (no restrictions to f]ow) .
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DUTY: ,PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 172-
TASK: Drill holes with Jacobs chuck

STANDARD: Holes must be concentric to outside dimension of part.

SOURCE FOR STANDARD: Writing team of incumbent workers

" CONDITIONS FOR PERFORMANCE OF TASK:

Job ‘specifications
Lathe with drill and accessor1es

Norkp1ece .
- 3-jaw chuck and key -~ '
Drill bits o ' , ) o

Center drill -
' Jacobs chuck and - key

PERFORMANCE GUIDE

1. Set up Jacobs chuck in tailstock sp1nd1e or in dr111 ho1der
supported by the dead center. .

Check alignment of tailstock w1th the lathe center 11ne
Mount workpiece in 3-jaw chuck and tighten on sp1nd1e

. Select speed for basic drill bit size.

. Place center drill in Jacobs chuck and drill to’ requ1red depth
Place regular dr111 bit into Jacobs chuck and dr111 to requ1red
depth. . o
Inspect part

~ ooHwWwnN
. . - .

-
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e

- DUTY: PERFORMING PRODUCTION OPERATIONS

.

PERFORMANCE OBJECTIVE NO. 173 °

TASK: Thread parts using taps
' O . “

' 3 o | %
'STANDARD:  Threaded part must meet class 2A fit.

SOURCE FOR STANDARD: Kriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

. Cutting oil. _
"Job specifications
Taps (machine sp1ra1)

: Tap wrench .
'A.Lathe

PERFORMANCE GUIDE -
With machine power off:
1. Determine. correct tap dr111 size from tap dr111 chart
according to Jjob spec1f1cat1ons
Install tap in drill chuck in tailstock.
Clamp the tailstock to.the ways and keep the dead center in the
_'center of the tap by slowly turning the tailstock handwheel.
Apply cutting oil and s]1de the ta1lstock so the tap engages -
- the work. :
Turn tap with tap wrench with spindle- engaged 1n 1ow gear or
disengage the spindle and turn the chuck by hand wh11e the
tap wrench handle rests on ‘the compound (o

g B WM
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DUTY: PERFORMING PRODUCTION OPERATIONS = . =

PERFORMANCE OBJECTIVE NO. 174

<

. TASK: Thread parts-using djes

LW

"STANDARD: Threads must meet class 2B fit.

o

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job spec1f1cat1ons
Lathe and accessories
Workpiece.

Die stock .

Die

PERFORMANCE GUIDE

1. AdJUSt the ‘toolholder in the too] post so that 1t is para]]e] g
to the center.line.. -

~n

...Set the toolholder 1 toIthe extreme right of the compound s]1def,
T slot. ,
Back out the crossfeed as far as poss1b1e
Let the handle of the die stock rest on the tooIho]der

oW

and clamp it to the bed.
Using a slow spindle spee ed, feed the ta1lstock sp1nd1e aga1nst '
the die with your right. hand as you contro] the ‘lathe, sp1nd1e -
speed sw1tch w1th your left hand. S

o

Install ‘workpiece, setting the. ta1lstock as CIose as. poss1b1e, T



DUTY:

e

PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.175 o

TASK: Face parts | | ' o v °

STANDARD: Faced piece part must be flat W1th1n + 0005 and re]at1ve1y

free from tool marks.

_ SOURCE FOR STANDARD: Writing team of incumbent workers

«

' CONDITIONS FOR PERFORMANCE OF TASK:

3-~jaw chuck

Job specification

Lathe and accessories
Measurement 1nstruments :
Workpiece o ~ -
Tool. holder and fac1ng bit g; :
3

PERFORMANCE GUIDE:

Install workp1ece in. chuck (as per Job spec1f1fat1on) 1ess

1.
than 5 diameters from the chuck jaws.
2. Select tool and set to the tailstock: center point so tool
"~ point is set to center of work. .
- 3. Attach tool holder and fac1ng bit to too1 post. P1ace on
center line. SRR,
4. Make a tra11 cut.to the center of work o ’
5. Lock carriage and set speed and feed rates accord1ng to ratio -
= Tisted on index plate of the quick-change gear box.
6. Adjust compound and measure trial cut when facing to 1ength
7.

Perform cutt1ng operat1on by us1ng cross feed hand]e

oL

T

’\;l .




DUTY: PERFORMING PRODUCTIOH OPERATIONS

185 .

 PERFORMANCE OBJECTIVE RO. 176

TASK: Turn stock td precision ]ength_

STANDARD: Part must be to length to within  .010

of blueprint specifications.

SOURCE FOR STANDARD:i Writing team of incumbent workers

CONDITIONS FOR PERFORNANCE OF TASK: - _;{"

\ ‘

Job spec1f1cat1ons . , Too1 ho]der

Lathe = - o ~Lathe bit
Micrometer carr1age st0p _ Wrenches :
Horkp1ece§ : Lo 3-jaw chuck and key :

PERFORMANCE GUIDE:

‘HMount 3-jaw chuck with~workpiece.'l

by

1. o U
.2.  Attach micrometer carriage stop to the ways of the lathe. .
3. _Install cutting tool and workp1ece accord1ng to JOb
specifications.” - N
4, Select feeds on sliding gear shift 1evers of. qu1ck change gear
box (cross-feed or longitudinal). : .
5. Determine hand feed or power feed needs. ' ,
6. When approaching shoulder or chuck jaws while mach1n1ng,
~disengage the power feed and hand feed the carr1age for the
; last 1/8 inch. - v

Inspect and measure 1ength

LI . -
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DUTY : PERFORMING ‘PRODUCTION OPERATIONS

PERFORMANCE ‘OBJECTIVE NO. 177

TASK: .Adjust stops - S :
. L
STANDARD:

M1crometer carr1age stop nust be firmly seated»on mach1ne
ways

SOURCE FOR STANDARD:.‘Writing team of fpcumbent’workers :

coNDITons FOR PERFORMANCE OF TASK:

- Job’ spec1f1cat1ons
.Lathe and accessories
Micrometer carriage stop

: PERFORMANCE GUIDE:

1. ‘Attach m1crometer carriage Stop to the ways of the lathe

" according to job specifications.
2. Adjust stops.after each carriage movement. v ‘
a. carr1age stop is to be adjusted to boss on carriage

“boTdomotT fGVCQ“thE“taerage'and"tarr1age*stop-abrupt1y~~-———~———
‘ together--use a 11ght feel
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DUTY: PERFORMING PRODUCTION OPERATIONS

'PERFORMANCE OBJECTIVE NO. 178

© TASK: Adjust micrometer collars, Lo T T

foANDAROE “Micrometer collars fust have no baekiash: .

SOURCE~FOR"STANDARD: Writing team of'incumbeAt Workersa B ;fﬂf;iv

CONDITIONS FOR PERFORMANCE OF TASK

Job spec1f1cat1ons
Lathe and accessories

PERFORMANCE GUIDE
L 1. AdJust micrometer set screw as necessary after each pass “to ‘jzeaﬁ

insure accuracy. CH
2. Check graduation of m1crometer collars to- determ1ne 1f s1ng]e o

},“_wmhmmn—~on—deuble—depth~nead4ngswoi—]ead—screwm — w;;;
N 3. Place tool bit against mater1a1 to be mach1ned and adjust to o
zero. T

4. Determine Nh1ch type of graduat1on you are us1ng by sett1ng a*wewu
“fractional amount on the d1a1 and measure on the cross s]]der.z
with a rule. . g ,

5. Set d1a] accord1ng to job spec1f1cat1ons ;
- -

o LT L8R b
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 179
TASK: Turn tapers

STANDARD: Taper must be ir tolerance to fit & number 3
Morse taper. :

SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dial indicators

Job specifications
Workpiece

Centers
. Lathe and accessories
Machinist's handbook
Turning tool holder and bit
Micrometer

PERFORMANCE GUIDE:

Offset tailstock :

1. Attach turning tool to toolpost.
2. Loosen clamping nut on tailstock.
3. Install workpiece between centers.
4. Adjust screws to desired degree or taper per inch.

a. formula: : '

Offset = TL  where T = taper per inch
: 2 L = entire length of work in inches.
5. Place dial indicator on quill and move to desired offset of
: tajlstock. : - '
6. Cut taper.

J;E{i(; | L 193
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 180
TASK: Machine a radius
'STANDARD: Radius must  gaged to a telerance of + .001 with a
: radius gage.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe chick and key Lathe bit

Lathe and accessovries Turning tool

Job specifications Radius attachment
Machinist's handbook Workpiece

Radius gage

PERFORMANCE GUIDE:

1. Attach turning tool to toolholder.
2. Set radius attachment on compound.

- a. end of vise tool must be on radius of workpiece .

b. turn radius tool toward operatdr making several passes
of cut ‘

3. Set radius degree on compound according to job specifications.
4. Attach workpiece to appropriate work holdirg device.
5. Set turning tool to appropriate position on workpiece.
6. Lock carriage down and turn cn machine.
7. Hand operatc radius attachment.
8. Inspect radius with gage.

Q v ' - .15)4
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DUTY: PERFORMING PRODUCTION OPERATICNS

PERFORMANCE OBJECTIVE NO. 181
TASK: Center drill parts

STANDARD: Parts must be center drilled and not exceed its basic -
diameter.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Jacobs chuck . 3-jaw chuck (universal)
Job specifications Tool holder

Lathe and accessories Workpiece

Center drill #4 or #5 Machinist's handbook

PERFORMANCE GUIDE:

Fit drill chuck to tailstock, aligned with lathe centerline. .
. Insert center drill in drill chuck.

Install faced workpiece in chuck. '

Loosen nut on tailstock and slide tailstock to touch work.
Clamp tailstock and proceed to drill by hand with ta1lstock
handwheel. .
Inspect hole for correct depth.

Gl W N -
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DUTY: PERFORMiNG PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 182
TASK: Spotface
STANbARD: §pot drilling must Be'he1d securely and free of movenent.
SOURCE FOR STANDARD: Writing team'of'incumbent workers

CONDITICNS FOR PERFORMANCE OF TASK:

Job specifications ~ Flatbottom drill
Lathe and accessories Tool holder
Machinist's handbook Workpiece

Jacobs chuck and key

PERFORMANCE GUIDE:

Fit drill chuck to tailstock aligned with iathe centerline.
Insert flatbottom drill in drill chuck.

Install tool holder placed against the drill near ‘the point.
Install workpiece.

Loosen nut on tailstock and slide tailstock to touch workpiece.
Clamp tailstock and proceed to drill by hand with tailstock
handwheel.

OB WN

196




192

DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 183

TASK: Install a steady rest

STANDARD: Steady rest must hold, steady, and/or pos1t1on of work-
piece while machining p1ece apart :

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chuck and key Mallet
Job specifications Steady rest
Lathe and accessories Dial indicator

Lubricant (grease)

PERFORMANCE GUIDE:

Mount and center workpiece in a chuck.

Slide the steady rest to a convenient location on the shaft.
Tightcn the steady rest to the bed of the ways.

Apply a high pressure lubricant to the shaft and the top half
of fingers. Close and clamp the fingers lightly.

Place lathe in neutral. - _

Attach dial indicator and dial the workpiece in. Lightly tap
the workpiece as the workpiece is revolved by hand.

Tighten firmly the three fingers. Do not bind fingers and
workpiece with heavy pressure.

Machine workpiece.

[0e) ~ oo W N =
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 184
TASK: Use a follower rest
STANDARD: Follower rest must hold, steady, and/or position
workpiece while machine is running. '

SOURCE FOR STANDARD: MWriting team of incumbent workers -

CONDITIONS FOR PERFORMANCE OF TASK:

Joi specifications Tool hotder
Lathe and accessories Centers
Follower rest- Lathe dog
Turning tool 1 Grease

PERFORMANCE GUIDE:

1. Bolt the follower rest to the carriage at the saddle of the

lathe. .o

2. Attach the turning tool and adjust the Jjaws of the follower
rest. ’

3. Make a trial cut of two to three inches with the jaws backed
off.

4, Adjust the lower jaw finger tight, then the upper jaw.

5. Tighten locking screws.

6. Grease the jaws and machine.
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DUTY- PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 1385
TASK: Recess a part
STANDARD: Under cut must not exceed a tolerance of + .010 for depth.

SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cut off tool

Job specifications
Tool post
Workpiece

Work holding device
-Chuck and key

PERFORMANCE GUIDE:

Mount chuck on lathe.
Attach cut off tool to tool post.
Install work in proper work holding device (chuck).
Set 'speed of machine. _
Move tool by hand into workpiece to cut required recess.
a. tool must be squared to workpiece
" b. speed must be reduced to prevent breakage

TP W N
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DUTY: PERFORMING PRODUCTION OPERATIOCNS

PERFORMANCE OBJECTIVE NO. 186
TASK: Cut off parts

STANDARD: Parts must be squared with sides that have been parted.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cut off tool with 45° angle ' Lathe

Job specifications Chuck -and key
Work holding device

Workpiece

PERFORMANCE GUIDE:

=" 1. Attach cut off tool to tool post holder. .
2. Install workpiece in appropriate work holding device according "~
to job specificatiors.
3. Lock carriage.
4, Feed point of cutting tool by hand or power feed.
a. tool must be cn center
" b. tool must be square to workpiece
Select speed (slow).
Part off.

(o2 &)
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 187

TASK: Adjust manual feed levers
STANDARD: Feed ievers must be engaged quickly and without binding.
SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Lathe and‘accessories

PERFORMANCE GUIDE:

The carriage apron contains the hand wheel for hand feeding.

1.

2. The feed change level diverts the feed to either the carriage
or the cross feed screw on the saddle.

3. The handwheel on the tailstock is used for hand feeding.

4. Half nut lever is used for threading operations.

5. Selector lever is used for directing the carriage either

right of left and neutral.

20
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 188
TASK: Adjust power feed

STANDARD: Power feed levers must mesh easily with
the power train.

- SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe and accessories
Job speciiications

PERFORMANCE GUIDE:

1. The sliding gear shifter levers on the quick change gear
box are used to select feeds or threads per inch, or pitch.
The carriage apron power feed lever engages a clutch to a
gear drive train in the apron.

The reverse feed lever is set after determining the ratio on .
the quick change gear box index plate.
Feed rod levar is used to feed carriage.

s Twoo™N
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 189
TASK: InSpect lathe tools

STANDARD: Tools must be secure for setup and safety of operators.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Chuck keys

Face plates

fool blueprint
Manufacturer's manual

PERFORMANCE GUIDE:

1. Inspect the condition of the tool holder and tool bit.
2. Inspect tools, chuck keys, and face plates.

3. Check 3-jaw and 4-jaw chuck for runout.

4. Inspect 60° centers for concentricity.

Q | . ' - 23{}53
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CHANGING LATHE TOOLS

PERFCRMANCE OBJECTIVE KJ. 190

TASK: Remove and replace tools

STANDARD: Replaced tools must operate efficiently.

SOURCE FOR STANDARD: Writing team of “incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cutting bit

Chuck block

Jacobs chuck and key
Steel rod

Drills

Tool post holder

PERFORMANCE GUIDE:

Work holding tools

1.
2.

3.

Remove tool holder by loosening bolt or tool post holder.

Remove chuck by locking spindle and placing steel rod between

jaws of chuck. Break thread and remove chuck.

Remove cam lock chuck by positioning all Tocking cam to off
position. Grasp and slide chuck off of spindle nose.

Remove drive plate, face plate by positioning side hook toof

-into slots and turn until threads are broken.

Remove 1ine centers by inserting knock out bar into spindle by
sliding bar with a hitting action.

Replace chuck on threaded spindle by holding and turning until seated.

Replace cam lock chuck by inserting cam fingers into slots and turn
with Tocking key. ‘

Cutting tools

—
.

Remove tool bit by loosening bolt on tool holder.

Remove drill chuck with drill bit by 1nsert1ng chuck key in

chuck and loosen.

Remove taper drills and reamers by turning tailstock hcndwheed until
quill is completely returned inside of tailstock.

Remove boring bars by loosening bolt on tool holder.

204



200

DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO, 191
.TASK: Position tool location
STANDARD: Tool bit must be adjusted on center of machine.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Lathe and accessories
Job specifications
Tool holder

Tools

PERFORMANCE GUIDE:

1. Adjust tools on tool holder according.to job specifications.

2. Adjust tool bit to the live or dead center of lathe.

3. Position tool holder to have 30° to 45° lead angle away from
face plate.
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 192
TASK: Sharpen turning tools

STANDARD: Cutting tools must be sharpened according tc the cuiting
: materia] variables. :

SOURCE FOR STANDARD: writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications Tool angTes;(chart)

Pedestal grinder , Machinery  handbook
Aluminum oxide stones . . Tool engineer's handbook
Tool gages '

g

PERFORMANCE GUIDE:

1. Hand sharpen 5/16 or-3/8 cutting tool blanks on pedestal grinder.
a. tool angles must be held to * 1°.
b. side clearance, back rake, side rake and nose clearance vary
with cutting material--see handbooks
2. Sharpen boring bars by hand. :
a. use tool gage for checking accuracy of angles
b. tool angles are held to the cutting material variables
3. Sharpen cut off and form tools by hand.

Q : » 2()6
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DUTY: CHANGING LATHE TOOLS

PERFORMANCE OBJECTIVE NO. 193
TASK: Change carbide inserts

STANDARD: Inserts must be replaced when dulled
design.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Welding torch equipment
Tool holder with carbide insert
Silver solder and equipment

PERFORMANCE GUIDE:

Heat the carbide insert to melt s11ver solder.
Remove insert and clean.

Replace insert.

Re-silver solder.

W=
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DUTY: = INSPECTING PARTS

PERFORMANCE OBJECTIVE ¥0. 194
- TASK: Calibrate micrometers
STANDARD: Micrometers must be calibrated to "+ .0001.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Johnson block (gage block)
Micrometer
. Micrometer spanner wrench

PERFORMANCE GUIDE:

1. With the standard on the micrometer, take a reading, loosen
barrel and make adjustments. Tighten barrel.

2. With a gage block, check micrometer and take a reading for
accuracy. Loosen barrel on micrometer and make adjustment.
Tighten barrel.

a. attention must be paid to overtightening of the adjustment
b. apply light pressure. between gage block and micrometer when
zeroing in to the reading

Q ' 208
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 195

TASK: -Measure with micremeters

STANDARD: Workpiece must be measured with micrometer to within
+ .0005" of job specifications.

souRCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Part
Micrometer

PERFORMANCE GUIDE:

1. Hold test part in your hand.

2. With other hand, place the ring finger and small finger through
the frame and use your thumb and two other fingers to adJUSt
for the "feel" of the micrometer. .

3. Measure with a light but snug pressure p1ac1ng the part
between the anvil and the spindle of the micrometer.

4. Take several readings and record.

- 209
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 196
TASK: Measure with dial calipers

STANDARD: Workpiece must be measured with calipers to within
+ .0005" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Inside calipers (dial)
Outside calipers (dial)
Workpiece

PERFORMANCE GUIDE:

Select inside or outside calipers according to job specifications.
Make adjustment of calipers to touch on part.

Read the dial to the nearest tenth.

Take another reading.and record the average. .

BN
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 197
TASK: Measure with fixed gages

STANDARD: Workpiece must be measured to within + 0.001 of. job
specifications. . .

SOURCE FOR STANDARD: Writing team of incumbent workers

COMDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Workpiece

Plug gage

Snap gage

PERFORMANCE GUIDE:

1. Clean workpiece.
2. Check workpiece with gages.
d. insert 90 -gage on workpiece
b. insert no gage on workpiece
3. Record correct or incorrect workpiece size.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 198

TASK: Measure with rule

STANDARD: Workpiece must be measured with rule to within
+ 1/64" of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Rule .
Job specifications
Workpiece

PERFORMANCE GUIDE:

Select rule.

Turn rule (scale) in its edge with the part to be measured.
Transfer the measurement from the workpiece to the edge of
the scale. :

Record answer.

£ W N =
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 199

TASK: Measure out of around workpiece using dial indicators

STANDARD: Workpiece must be measured to w1th1n + .0oos"
of job specifications. :

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications

Lathe and accessories

Chuck and key (independent)
Dial indicator

Workpiece

PERFORMANCE GUIDE:

1. Select dial indicator and base.

2. Place workpiece in chuck and snugly tighten each jaw using
chuck face rings as a guide.

3. Turn chuck by hand and "eyeba]]" the piece to the center of
machine.

4. Attach indicator to tool nost.

5. Bring the indicator plunger to the workpiece surface and turn
the chuck by hand.

6. Move each jaw of the chuck until the pointer on the indicator
is stationary to w1thin + .0005.

7. Caution note: Do not "peg" indicator.

8. Retighten each jaw.

9. Recheck workpiece again.

Q 231:3
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 200

TASK: Measure diameter and taper with bore gages

STANDARD: Workpiecg must be'measured to the accuracy of gages.
SOURCE FOR STANDARD: Vriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Chalk

Tapers

Taper gage

Ring gage

PERFORMANCE GUIDE:

Internal Taper
1. Make a chalk mark along the length of the taper plug gage.
2. Insert the gage into the internal taper and turn slightly.
3. Take out the gage and check where the chalk mark has been
4

partially wiped off where contact was made.
Make adjustments until the chalk mark is rubbed off along its
full length.
External Taper

1. The external taper is marked with chalk before being checked
with a taper. r1ng gage.

2. The ring gage is placed on the taper snugly and is rotated
slightly.

3. The ring gage is removed and the chalk mark is rubbed off evenly
for the entire length of the ring.

* . Note: Purssian blue can be substituted for the chalk.

Q ze]fi
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 201
TASK: Measure with an optical comparator

STANDARD: Workpiece must be withinprint tolerance of master test
piece.

SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dust cloth

Optical comparator

Job specifications

Master specimen (template)
Screw with thread

PERFORMANCE GUIDE:

Adjusting
: Mount centers.

Mount lens in optical comparator.

Place master on screen.

Turn on optical comparator.

Mount workpiece.

Compare workpiece to master.

Check dimensions of workpiece to job specifications.

—
.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 202
TASK: Measure insic2 diameters using telescoping gage

STANDARD: . "Workpiece must be 'measured to within + .0005" of job
: specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Telescoping gage
Bore specimen
Qutside micrometer
Job specifications

PERFORMANCE GUIDE:

1. Select the proper telescope gage for the desired-measurement.

2. Insert the gage into the bore and reiease the handle Tock screw.
Rock the gage sideways to insure measurement of the full
diameter.

3. Lightly tighten the 10ck1ng screw in the gage.

4. Use a downward or upward motion and roll the gage through the
bore. The p1ungers will be pushed in conforming to the bore
diameter. Tighten the locking screw firmly and roll the gage
back throuqh the bore. Feel for a light drag.

5. Remove the gage and measure with an outside micrometer.

6. Place the gage between the micrometer spindle and anvil. Try

to determine the same feel on the gage with the micrometer as
you felt while the gage was in the bore. .
7. Take at least two readings in order to verify reliability.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 203
TASK: Measure with radius gage
STANDARD: Norkpieée must fit gage so no light shows between gage

and workpiece.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:
Job specifications

Radius gage
Workpiece

PERFORMANCE GUIDE:

1. Place radius gage on centerline of workpiece.
2. Check for light between gage and workpiece.
3. Accept or reject workpiece.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 204

TASk: Inspect threads
STANDARD: Threads must meet a class 2A fit.

SOURCE FOR STANCARD: Nritihg team of incumbent workefs

CONDITIONS FOR PERFORMANCE OF TASK:

Threaded workpiece
Thread pitch gage
Mating part

Job specifications
Thread pitch micrometer

PERFORMANCE GUIDE:

Check fit of threads with mating part (gage).
Use a thread gage to compare reading with job specifications.
Micrometer thread to check for pitch diameter.
Rec ord measurement. '

WM
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DUTY: MAINTAINING WORK AREA

PERFORMANCE OBJECTIVE NO. 205

TASK: Change coolant

STANDARD: Coolant must be changes with reservoir filled to
desired level with clean collant.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Coolant
Scrapers
Shop towels

PERFORMANCE GUIDE:

1. Pump, dip, or siphon coolant from the reservéir tank. \
2. Clean all wire and baffles, plates from sludge build up
in reservoir. v '
a. use a flat tool to break particles inbeded against
reservoir bottom. « v
b. scrape sides from all build up of algae, rust, foreign
material and oil sludge.
3. Use the hand scraperwith a towel to remove heavy loose
build up of material.
Vacuum entire reservéir.
Add new 0il with proper ratio into reservoir.

(S
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DUTY: USING WORK HOLDING DEVICES

PERFORMANCE OBJECTIVE NO. 206

TASK: Install workpiece on magnetic parallels

STANDARD: Workpiece must be installed accordina to steps in
performance auide.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Magnetic chuck
Grinding machine
Laminated parallels
Workpiece

PERFORMANCE GUIDE:

1. Place workpiece on magnetic chuck.

a. workpiece must be squared with chuck

b. surface lay must be correct to specifications
Support the workpiece with 1am1nated parallels.
Set the magnetic force.

w N
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DUTY: USING WORK HOLDING DEVICES.

PERFORMANCE OBJECTIVE NO. 207

TASK: Install workpiece on vacuum chuck
STANDARD: Vacuum must hold workpiece while machining.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:
Grinder
Vacuum chuck
Workpiece

PERFORMANCE GUIDE:

1. Place workpiece on vacuum chuck of grinding machine.
2. Evacuate the air under thé workpiece.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 208

TASK: Select work holding device

STANDARD: Anprcnriate work holding devicé must be selected in...
accordance to the job to be perrormed.

SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Angle plate

Job specifications
Grinding vise
Magnetic chuck
Sine bar

V-block

Workpiece

PERFORMANCE GUIDE:

1. Select work hoiding device,
a. -work can be clamped directly to the table or in a vise
fastened to the table
b. work may be held on a magnetic chuck in conjunction with a
V-block, angle plate, or sine bar v1se

2. Square work to holding device.
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DUTY: SETTING UP SURFACE GRINDERS

'PERFORMANCE OBJECTIVE No. 202
~ TASK: Select grinding wheels

STANDARD: Appropr1ate grinding wheel must be selected in accordance
to the job to be performed.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Selection of grinding wheels

PERFORMANCE GUIDE:

1. Select among the 1ist of grinding wheels according to job

specifications.
Material Grain Size Grade Type of . Bonding
Abrasive Process
Aluminum 30-46 Hor I - C Vitrified
Bronze 36 or 46 H C "
Cast Iron 30 or 46 Iord C "
Copper - 30 or 36 Hor I C "
High-speed Steel 46 G or H A "
Mild steel 36 or 46 I, Jor K A "
Monel metal : 46 A "
Nitralloy 36 or 36 J "
(before n1tr1d1ng)
N1tra11oy 60 to 100 . H Aor C "
(after nitriding)
Stainless Steel 36 H ' c . "
(soft) : V
Tool steel 36 or 46 H A "
Tungsten carbide 60 or 80 . G or H C "
(roughing)

Tungsten carbide 80 or 100 ForG - C "
{(¥inishing) .

‘ | | 223
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DUfY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 210
TASK: Mount grinding wheels

STANDARD: Grinding wheel must be securely mounted for desired
. performance.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinding wheel
Job specifications
Surface grinder

PERFORMANCE GUIDE:

1. Sound the wheel for cracks. Hold the wheel by the bore and
tap it with a nonmetallic object. If the wheel is cracked
it will give a dull thud. '
2. Check to be sure the wheel has blotting paper washers on both
sides around the hole.
Inspect the wheel flanges to make sure they are safety f]anges
and of proper size.
Place the wheel on the spindle.
Place the safety flange on the spindle.
Place the spindle nut on securely.
Tighten wheel guards in place.

Turn the wheel over by hand to make sure that it clears the.
housing..

co~NOYO P w
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 211 -
TASK: Set trip dogs on grinder table

STANDARD: Trip dogs must be firmly seated to prevent overtravel.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Surface grinder
Workpiece

PERFORMANCE GUIDE:

1. Set depth of cut on surface grinder.
2. Set trip dogs on table so that work travels 1/2" to 3/4"

beyond work.
3. Set second trip don to recycle work table at beginning
of cycle.
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 212

TASK: Dress wheel to angles

STANDARD: Wheel angle must be dressed to the angle specified
in job specifications. : '

SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Cutting fluid
Surface grinder
Job specifications
Dressing tool
Grinding wheel

PERFORMANCE GUIDE:

1. True wheel. o

2. Attach adjustable dresser and set at angle specified in job
specifications and lock in.place.

3. Dress wheel to angle by placing the point of the dresser in
contact with the face of the wheel. 'Move at a rate of speed
that will produce the desired form or surface on the cutting
edge. _ ‘

4. Apply cutting fluid as necessary to keep wheelfrom overheating.

we P
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DUTY: SETTING UP SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 213

TASK: Dress wheel to a radiﬁs

STANDARD: Wheel must be dressed to within £ .015 radius

of job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dressing tool
Grinding wheel
Job specification
Cutting fluid
Surface grinder

PERFCRMANCE GUIDE:

1.
Z.

3.

Trus wieel. : _ A
Attach adjustable dresser and set radius dresser at radius
spacified in job specifications.

Dress wheel to radius by placing the point of the

dresser in contact with the face of the wheel. Move at a
raive of spesed that will produce the desired form or surface
on the cutting edge. ' ‘

Apply fluid as necessary to keep work from overheating.
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DUTY: SETTING UP INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 214
TASK: Set feed depth using wheelhead stops

STANDARD: Feed depth must be set using whee]head stops to within
.001" of job specifications. ‘

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job spec1f1cat1ons
Internal grinder with wheelhead stops

PERFORMANCE GUIDE: |
1. Set feed depth on table of internal grinder according to job

specifications.
2. Set wheelhead stops on sides of grinder and tighten.

3. Dry run grinded to check for accuracy.
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DUTY: SETTING UP INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 215

TASK: Set feed depth using workhead stops

STANDARD: Feed depth must be set using workhead stops according
to job specifications. ‘

SOURCE FOR STANDARD: . Writing toam of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Internal grinder with workhead stops
Job specifications

PERFORMANCE GUIDE:

1. Set feed depth on table of internal grinder according to job

specifications.

Set workhead stops to dimensions in job specifications.

2.
3. Dry run grinder to check for accuracy.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 216
TASK: Adjust workpiece with traverse reversing dogs

STANDARD:  Workpiece end must overlap basic ‘tolerance size.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications
Workpiece

PERFORMANCE GUIDE:

Loosen table -dogs on grinder.

Move and adjust reversing dogs to proper position.
Tighten reversing dogs.

Dry run grinder for accurate position of reversing dogs.

W N =
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE No. 217
TASK:  Adjust workpiece with wheelhead stops

STANDARD: Workpiece must be adjusted with wheelhead stops to
within + .005" of job specifications. .

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications

PERFORMANCE GUIDE:

Loosen wheelhead stops on sides of grinder.
Adjust workpiece to proper placement of length.

1.
2.
3. Set wheelhead stops and tighten.
4. Dry run grinder.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 218
TASK: Set rapid travel

STANDARD: Rapid travel table must be free to move for recycled
position.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications
Workpiece

PERFORMANCE GUIDE:

1. Set rapid travel dogs on external grinder to desired
distance.

2. Engage’clutch to clear workpiece.

3. Position rapid lever "on" to recycle.
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 219
TASK: Set cross feed automatically

STANDARD: Feed travel must be set to within 0.001" of job
specifications. 7

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

External grinder
Job specifications

PERFORMANCE GUIDE:

Start grinding wheel, coolant system and spindle.

Engage table traverse. ' o

Feed grinding wheel in to work until spark out.

. Move cross slide handwheel to advance the wheel to
depth of the first rough cut.

Stop work rotation and measure workpiece.

Determine final depth of reading on handwheel.

Set cross feed positive stop mechanism to permit feeding
to within 0.001. ’ : :

~NOoOyon 2w
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DUTY: SETTING UP EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 220
TASK: Dress wheel to ¢omp1ex profile

STANDARD: Dress wheel must be set at angles specified in.
job specifications. ‘

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE.OF TASK:

Lubricant

External grinder _

Job specifications or blueprints
Dressing tool

Grinding wheel

PERFORMANCE GUIDE:

1. True wheel. .

2. Attach adjustable dresser and set at angles specified in job
specifications. - :

3. Dress wheel to angles by placing the point of the dresser in

contact with the face of the wheel. Move at a rate of speed

that will produce the desired profile.

Apply lubricant as necessary to keep work from overheating.

Compare wheel to blueprint or profile for accuracy or dimensions.

[Sa =)
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DUTY: OPERATING SURFACE GRINDERS

PERORMANCE OBJECTIVE NO. 221

TASK: = Operate surface grinder manually

STANDARD: Grinder must be capable to grind to a 64 microinch
surface roughness. ‘

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Surface Grinder
Workpiece
Wrenches

PERFORMANCE GUIDE:

Select grinding wheel to suit the job and machine requirements.

Clean wheel spindle and grinding wheel bore.

Ring test wheel.

Mount wheel on spindle and replace wheel guards.

True/and dress wheel. - '

Wipe chuck face by rubbing palm of hand cn face.

Clean Deburr and place workpiece near center of chuck &

magnetize. '

A. Overlap work piece on magnetic poles.
B. Position workpiece to provide square directional lay.
8. Start the spindle, coolant system and hydraulic pump, if
wet grinding is done. .
9. Allow a minute or more for "Run In Time." :

10. Down feed grindwheel head until it touches (sparkout) the
high sopt. ,

11. Apply left hand to the cross feed wheel handle.

12. Apply right hand to the longitudal handle feed wheel.

13. Run entire stroke of the longtidual hand wheel to one end
of work piece. '

14. Advance in or out' (depending upon starting direction) the
cross feed hand wheel with an overlap of 1" to 3" of the
grinding wheel face. .= = - . . o .

15. Repeat steps 13 and 14 until all the entire surface: had been
passed over. , ' ’

16. Downfeed grinding-wheel head (.001 - .002) off of the work-

piece and repeat steps 10 through 14 until surface is ground

down to desired finish.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 222
TASK: Operate grinder using power feed

STANDARD: Grinding must be within *+ .001" of to]eranée and
finish specified in job specifications.

SOURCE FOR STANDARD: Writing team of inchmbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Surface grinder (and attachments)
Workpiece '

PERFORMANCE GUIDE:

Place workpiece on grinding chuck. '

Set table length to workpiece (overlap 1/2" each end) by adjusting
trip dog.

Set machine feed for overlapping work feed.

Bring grinding wheel into contact with .001-.002 depth of cut.
Engage automatic feed and machine.

N =
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 223

TASK: Grind parts

4

STANDARD: Partsmust be ground to + .001 of job specifications.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint
Micrometer
Surface grinder
Workpiece

PERFORMANCE GUIDE:

Micrometer part that has been finished from previous machining.
Decide which sides need grinding.

Grind that side taking measurement on the feed micrometer
wheel. .

Remove workpiece from chuck and measure.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 224
TASK: Grind an angle
STANDARD: Angle must be within + 15 seconds of job.specifications.
SOURCE FOR STANDARD: Writing teaﬁ'of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinding wheel (formed)
Job specifications

Part

Surface grinder

Work holding devices

PERFORMANCE GUIDE:

Dress the angle on the grinding wheel.

Place part on magnetic chuck, sine bar, vise or other work
holding device.

Touch wheel to part until it sparks.

Grind angle specified in job specifications.
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DUTY: OPERATING SURFACE GRINDERS

PERFORﬁANCE OBJECTIVE NO. 225
TASK: Grind a radius on surface grinder
STANDARD: Radius must be within + .010 of gage.
SOURCE FOR STANDARD: Writing team of incumbent workefs

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications
Gage (radius)
Grinding wheel

Part

Surface grinder
Work holding devices

PERFORMANCE GUIDE:

Dress the radius on the grinding wﬁée].

Place part on magnetic chuck, sine bar vise, or 6ther work
holding device.

Touch wheel to part until it sparks.
Grind a radius specified in job specifications.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 226
TASK: Grind to remove Warp

STANDARD: Warp must be to within £ .010 flat.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE. OF TASK:

Flat plate
Thin pieces of paper
Surface grinder
Cutting fluid

~ Workpiece with warp

PERFORMANCE GUIDE:

Place workpiece on a flat plate after checking the warp.
Slide a piece of paper under the center of workpiece.
Magnetize then make a light cut.

Turn the workpiece over and place a piece of paper under each
end. :
Magnetize then make a 1ight cut.

Apply fluid so work does not overheat.

Check workpiece for any signs of warp remaining.

If warp remains, repeat steps 1 through 7.

o~y £ W N =
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 227
TASK: Grind to a square shoulder
STANDARD: Grinding must be 64 ﬁicro inches or grea?erf
.SOURCE FOR STAMDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Dresser

Job specifications

Mating part A
Part with undercut shoulder
Surface grinder

PERFORMANCE GUIDE:

1. Square machined part on surface chuck with precision square.

2. Use #1 plans wheel and bring side of wheel to ‘side of 90°
shoulder with clearance.

3. Note cross feed micrometer setting and mark.

4. Back away and turn machine on, making very light cuts.

5. Advance only to the cross s11de setting until part is thorough]y
ground to desired finish. A

241




237

DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 228

TASK: Grind parallel surfaces

STANDARD: Surfaces must be ground to within * 0005" of job

specifications.

SOURCE FOR STANDARD: wr1t1ng team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Job specifications

Magnetic chuck

Surface grinder

Workpiece with parallel surfaces

PERFORMANCE GUIDE:

1.
2.

W

Set up surface grinder.

Place workpiece with parallel surfaces in magnetic chuck and
magnetize.

Grind first surface. ‘
Clean and remove workpiece and turn over and place on magnetic
chuck and magnetize.
Grind second surface.
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DUTY: OPERATING SURFACE GRINDERS

PERFORMANCE OBJECTIVE NO. 229

TASK: Grind square surfaces

STANDARD: Surface must be squaredto within £ .001 of job
specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Angle plate : Parallels (precision)
Job specifications Surface plate
Grinding wheel "C" clamps

Surface grinder
Workpiece with machined square surfaces

PERFORMANCE GUIDE:

Set up surface grinder.

Place workpiece on angle plate at 90° from surface plate and
tighten tightly. :

Set to touch the end, then grind wheel according to job
specifications. -

Remove workpiece and turn to the opposite side. Place workpiece
on angle plate and repeat steps 2 and 3.

Check workpiece for accuracy. ‘
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DUTY: OPERATING INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 230
TASK: Grind Internal tapers

STANDARD: Grind must be within a 64
microinch surface roughness..

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder: workpiece
Holding Fixture
Wrenches

PERFORMANCE GUIDE:

Check the wheel head to be sure it is set at 0°.

Check that the swivel table is set at zero position.
Loosen the clamping bolts on the headstock base.

Swivel the head stock to the required angle. Secure

head stock in position.

Determine spindle RPM required and set whee1 speed.

Dress & true wheel.

Mount workpiece in a suitable chucking device on spindle.
Calculate workpiece speed (RPM) and determine the rate of
table travel.

Desengage the power cross feed control lever.

Adjust table trip dogs.

Position wheel partly into the revolving workpiece and bring
wheel into contact with the hole surface

PBwWwnN -~
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12. Feed workpiece so that the grinding wheel grinds toward
the back of the hole. (Note: steps 12 and 13 must be
completed simultaneously).

13. Withdraw the workpiece to clear the wheel at the end of the
cut. ,

14. Take repeated cuts until tapered hole is ground to 1ts

correct taper.
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DUTY: OPERATING INTERMAL GRINDER

PERFORMANCE OBJECTIVE NO. 231

TASK: Grind an internal radius

STANDARD: Grind  must meet 32 microinches of surface.roughness.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder

Workhead
Wrenches
Workpiece
Grinding spindle

PERFORMANCE GUIDE:

Mount workhead drive spindle to table.

Mount internal grinding spindle to internal cylindrical grinding
head.

Mount and dress to desired radius with radius dresser.

Mount workpiece to workhead holder (chuck) and "dial in."
Bring grinding wheel into position for radius grinding.

Feed cross slide into position, and longitudal travel to its
position by placing wheel in hole.

Lock Tongitudal travel nut.

Advance feed to the side wall gradually.

Spark out and examine for accuracy. @
Proceed to grind until depth of radius is cut by the d1stance
specified on the cross feed micrometer. ,
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DUTY: OPERATING INTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 232
T4
TASK: Grind an internal recess

STANDARD: Grinding must meet 32 microinches of surface roughness.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Workhead

~ Wrenches
Workpiece
Grinding spindle

PERFORMANCE GUIDE:

1. Mount workhead drive spindle to tabie. |

2. Mougt internal grinding spindle to internai cylindrical grinding

"~ head. ro

3. Mount and dress grinding wheel to the width of the desired recess.
4. Mount workpiece to workhead holder (chuck) and "dial in."

5. Bring grinding wheel into position for undercutting.

6. Feed cross slide into position, and logitudal travel to its

position by placing wheel in hole. ‘

7. Lock longitudal travel nut. .

8. Advance feed to the side wall gradually.

9, Spark out and examine for accuracy. : .
10. Proceed to grind until depth of recess is cut by the distance

specified on the cross feed micrometer.
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DUTY: QPERATING EXTERNAL GRINDER

PERFORMANCE OBJECTIVE NO. 233

TASK:  Grind an external taper

STANDARD: Taper must fit taper gage to within _.0005" of
job specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Grinder
Taper gage
Workpiece
Wrenches

PERFORMANCE GUIDE:

Release swivel table clamping bolts.

Swivel table to the required angle.

Tighten table clamping bolts to secure table. :
Select;grinding wheel. Mount ba1ance true, and dress the whee1
Mount workp1ece between centers.

Set headstock spindle RPM, rate of traverse, 1n feed rate, and
dwell time.

Adjustiflow rate of cutting fluid and secure’ sp]ash trays.

Run machine approx1mate1y one minute to Tubricate throughly.
Bring grinding wheel into position to take first cut. =

Set wheelhead positive stop mechan1sm to automat1c tr1p in
feed at required position.

Take several roughing cuts until taper is deve1oped

Use taper gage and adjust table for any variation. :

13. Set the feed rate o the fine feed dial for finish cut

14. Spark cut at the footstock and stop traverse and workp1ece

15. Remove and inspect workpiece.
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DUTY: INSPECTING PARTS

PERFORMANCE OBJECTIVE NO. 234

TASK: Identify surface finishes

STANDARD Surface finishes must be readily 1dent1f1ed by the surfac
texture, surface finish and surface roughness.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF -TASK:

“Comparator specimens
Profilometer
Test piece

PERFORMANCE GUIDE:

Hand Comparison C
1. Place test piece close to comparator and choose which surface
is similar to each other.
2. Hand feeling and visual checking must be done in appropriate
lighting conditions.

Machine .
1. Place test piece on surface plate.

2. Set up profilcieter.

set width cut off in mach1ne

set lay direction

place stylus on test piece

set (RMS) or (AA) reading

turn tracer head on and record microinches

D0 oo
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 235

TASK: Remove tools
STANDARD: Circular tool must be checked for regrinding.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Tool post
Circular tool
Tools

PERFORMANCE GUIDE:
1. Loosen hook bolt.

2. Loosen center bolt through circular tool.
3. Remove tool.



DUTY : CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 236 -
TASK: Inspect tools
STANDARD: Tool must be checked, and if found to be dull, it
is ‘ground.

SOURCE FOR STANDARD: -Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular tool
Eye lube

PERFORMANCE GUIDE:

Check for cratering holes on face of tooi.
Check for tool edge wear. .
Check tool number for hours of production run.
Determine if grinding is necessary.
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DUTY : CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 237

TASK: Replace and adjust tools

STANDARD: Tool must produce. an accurate part to within print toleranc
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular tool
Tool post
Wrenches
Locking bolts
Blueprint

PERFORMANCE GUIDE:

Replace tool in tool post with center bolt.

Rough adjust to center.

Tighten hook bolt.

Fine adjust to center.

Rough adjust slide to below size diameter.

Fine adjust to proper dimensional size, with fine tension
screw adjustment.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO., 238
TASK: Sharpen lathe tool

STANDARD: Tool must be sharp.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Tool 5/16 to 1/2 inch.
Surface grinder

Universal tool angle vise
Layout die

Protractor

Surface plate

Scribe

PERFORMANCE GUIDE:

Mount tool in vise on surface plate.

Measure the tool angle and coat with layout die.

Scribe angle with scribing tool.

Place vise on magnetic chuck and grind to the prescribed angle.
. Repeat steps 1 through 4 for other angles if needed.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 239
TASK: Adjust chasers to thread size

STANDARD: Thread must be adjusted to the basic size.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMAN™: OF TASK:

Adjustable self-opening die~head
One set of chasers
One set of ring gdiges

PERFORMANCE GUIDE:

1. Using 'a sample part, screw the part into the diehead for
rough sizing. ‘ _

2. Adjust Allen screws on the diehead, to correct size
for rough adjustment.

3. Line the diehead up using locking screws on the
diehead shank plate.
4. Machine thread."
5. Readjust size with Allen screw setting to ring gauge size.
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DUTY: CHANGING TOOLS

PERFORMANCE OBJECTIVE NO. 240

TASK: Sharpen drills
STANDARD: Drill must cut to its basic size.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Drill

Drill gage
Drill holder
Screw machine
Plug gage

PERFORMANCE GUIDE:

Check drill with drill gage for proper angle.
Set drill grinder and sharpen. ‘
Recheck with drill gage.

Place in tool holder and machine part.

Check with plug gage for hole size.
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DUTY: LOADING BAR STOCK

“PERFORMAMCE OBJECTIVE NO. 241
'TASK: Deburr stock

STANDARD: Stock must slide easily.into feed tube.
SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Pedestal grinder
12' bar

PERFORMANCE GUIDE:

1. Hold bar stock.in hand and place edge of end on grinding
wheel and rotate in a circular motjon until all burrs are
removed. : .

2. Check stock for any additional through-up burrs created
by grinding wheel.
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DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 242

TASK: Open chuck and install new bar
' STANDARD: Bar must be centered with correct overhang.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine
12' bar

PERFORMANCE GUIDE:

Stop machine in proper position with chuck open.

Remove collar over feed tube on bearing.

Install the bar in the feed tube and through the collet
with a pounding motion.

Replace collar over feed tube bearing.
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JUTY : LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 243

TASK: Index and position vam’ type turret

STANDARD: Bar end must be removed from previous bar.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine
Bar end stock

’ERFORMANCE GUIDE

1. Pos1t1on turret to the extreme right end of carr1age
by hand wheel.

2. Automatic index of the turret will advance to -
next station.
3. Repeat step number one.
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. DUTY: LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 244

| TASK: Start machinevand operate
STANDARD: Machine must run through complete cycle.
SOURCE FOR STANDARD: MWriting team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Screw machine

PERFORMANCE GUIDE:

1. Turn on main motor.
2. Engage clutch.
3. Machine spindle will turn.
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DUTY : LOADING BAR STOCK

PERFORMANCE OBJECTIVE NO. 245
TASK: Inspect first part
STANDARD: Part must be free of tool marks, burrs; and meet

blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Micrometeks
Blueprint
Inspection equipment

PERFORMANCE GUIDE:

Remove. part from tray.

Inspect for tool marks and burrs. .

Measure part according-to soecification sheet.
Readjust tooling if required. :
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO.‘246
TASK: Machine forms with circh]ar tbo]s

STANDARD: Parts must be manufactured within to]erance of * .010"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Circular form tool
Automatic screw machine
Circular tool posts
Wrenches

PERFORMANCE GUIDE

Set tool on center.

Adjust tool for rough cut.
Machine part and inspect.

. Readjust for fine finish tool.
Inspect part for finish and size.
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DUTY: PERFORMING PRODUCTION OPERATiONS

PERFORMANCE OBJECTIVE NO, 247

TASK: Turn diameters with rr:(er box‘turning tool -

STANDARD: Diameter md%t be machined within + .005"
' of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Automatic screw machine
Roller box tool

Tools

Blueprint

Bars (stock)

PERFORMANCE GUIDZ:

Set the box tool bit to rough diameter adjustment.
.~ Set the rollers for find adjustment, putting no more
than .002 pressure.

Check piece part for size and straightness.

Inspect according to blueprint specifications.
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DUTY: PERFORMING PRODUCTION OPERATIONS

2

PERFORMANCE OBJECTIVE NO. 248
TASK: Feed bar stock to turret stop

STANDARD: Bar stock must be fully positioned for part length.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Turret stop
Complete job setup
‘Bar stock
Blueprint

Tools

PERFORMANCE GUIDE:

- 1. Open cd]]et and position bar stock to stop.
2. Close collet and readjust if necessary.
3. Reposition turret for Final-inspection.
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 249
‘TASK: Thread a part using an opening die holder

STANDARD: Piece part must be inspected for proper thread length
and pitch diameter.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Adjustable diehead (collapsable)
Chasers

Complete job setup

Thread .gages

Tools

Cutting oil

PERFORMANCE GUIDE:

Adjust thread blank to proper major diameter.
Line diehead up. '
Select speed and feed. :

Start machine and thread part with cutt1ng oil.
Inspect pitch diameter.

.- Adjust pitch diameter, if necessary.

Reinspect.
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DUTY : PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 250

TASK: Rough turn parts with a balance turning tool

STANDARD: ParB must conform to blueprint rough diameter to within
_+ .010". '

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Balance turning tool
Blueprint- ,
Inspection equipment -
Complete job setup
Tools

Screw machine

PERFORMANCE GUIDE:

Feed bar stock out to proper length.

Adjust balance turning tool to proper size.
Run piece part.

Inspect diameter.

Readjust to proper size.
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DUTY: PERFORMING PRODUCTIONF OPERATIONS

PERFORMANCE OBJECTIVE NO. 251

TASK: Thread a part with an acorn die

STANDARD: Unthreaded part must have specification length.

SOURCE FOR STANDARD: Writing team of incumbent i;uiiors

CONDITIONS FOR PERFORMANCE OF TASK:

Acord diehead

Thread gages
Inspection equipment
Complete job setup
Blueprint

Tools

Lubricant

PERFORMANCE GUIDE:

DT WM =

. Adjustments are made, if necessary.

Part is made to thread major diameter.

Select speed and feed.

Acorn diehead is put on and off part.

Part is inspected with thread gages and inspection equipment.
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DUTY: PERFORMING PRODUCTION CPERATIONS

PERFORMANCE OBJECTIVE NO. 252

TASK: Form end of workpiece with a pointing tool and holder

STANDARD: Piece nart must be inspected with optical comparator for
lengtn and angle specified in blueprint specificatijons.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Pointing tool holder
Blueprint

Inspection equipment
Circular forming tool

PERFORMANCE GUIDE:

Set speed and feed.
Cut angle and part.
Complete job cycle.
Inspect part for measurements.

Ol -£WN =

266

Position part out to stock stop.

Complete job setup

Tools

Optical comparator
Master profile (temp]ate)
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 253

TASK: Cut off parts with a straight parting tool

t

STANDARD: _fart hmust be severed and checked to blueprint for
ength.

'SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Straight blade cut off holder
Inspection equipment

Tools

Complete job setup

Blueprint

PERFORMANCE GUIDE:

Complete job cycle to cut off position.

Set speed and feed.

Sever-part with cut off blade.

Adjust stock to proper length for next piece.
Inspect piece part.

O W N =
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 254

TASK: Turn a part using'a knee tool

STANDARD: Part must be roughed or chamfered to specification
diareter.

~

SOURCE FOR STANDARD: HWriting team of incumbent.workers

CONDITIONS FOR PERFORMANCE OF TASK:

Blueprint Cutter bits
Knee tool holder ' Screw machine
Complete job setup '

Tools

Inspection equipment

PERFORMANCE GUIDE:

Feed bar stock to proper length.

With knee tool in position, adjust to proper diameter.
Complete cycle. -
Inspect parts.

WD =
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 255
bTASK: Recess parts using swing recessing tool

STANDARD:  Part must be chamfered to 1/16 width
of blueprint snecifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Complete job setup
Blueprint

Swing recess tool
Tool bits

Inspection equipment
_Screw machine

PERFORMANCE GUIDE:

1. Adjust piece part with hole already drilled.. .

2. Set swing recess tool to proper depth and chamfer size.
3. Inspect severed part for proper chamfer and lack of burr.
4., Readjust, if necessary.

263
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DIffYt PERFORMING PRODUCTION OPERATIONS

— e,

PERFORMANCE OBJECTIVE NO. 256
TASK: Cut off parts using vertical sli.. attachmeht

STANDARD: Piece parts must be within + .015"
of blueprint specifications.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

“Vertical cut off blade Vertical slide
Blueprint Tools
Inspection equipment Complete job setup-

PERFORMANCE GUIDE:

Adjust piece part prior to cut off position.

Set blade to proper center and depth.

Set speed and feed.

Sever part and check with blueprint for proper size.
Use minimun turn overhand from slide adjustment.

W N =
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DUTY: PERFORMING PRODUCTION OPERATIONS

PERFORMANCE OBJECTIVE NO. 257

TASK: Drill1 parts with bottoming drills

STANDARD: Bottoming holes must be perpend1cu1ar to + .010°
of inside diam ter.

SOURCE FOR STANDARD: .i1. .1y toam of incumbent workers

CONDITIONS FORVPERFORMANCE OF TASK:

Drill tool holder Complete job setup
Blueprint Tools
Measuring instruments, 1nc1ud1ng _

depth micrometer

PERFORMANCE GUIDE:

1. Obtain a piece part with a hole prior to bottoming cycle.
2. Set bottoming drill for concentricity and depth.
3. Bottom out hole with bottoming drill.
a. use minimum overhang of drill
b. select cutting speed and feed rate
4. Inspect for hole depth and size.
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 258

TASK: Machine mild steel

STANDARD: Parts must be machined at machinability ratings as
identifiedin the Too! Engineering Handbook.

‘SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Mild steel’ ' =
Tool machine

Carbide insert and holder

Workpiece

Cutting speed 300 feet per minute

Tool engineer:s handbook

PERFORMANCE GUIDE:

Set RPM of spindle to match cutting speed of material.

Place tool, tool holder in tool post in center line of machine.
Set feed rate according to required c¢epth of cut.

Machine part. .

Inspect finish of part.

O mwro =
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 259
TASK: Machine aluminum

STANDARD: Parts must be machined at the machinability ratings. as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Aluminum
Machine
Wrenches
Tool holder
Tool bit

PERFORMANCE GUIDE:

Place machine at speed and feed for a1Um1num
Place tool holder on lathe.

Select depth of cut.

Machine part.

Inspect for proper finish and tool life.

Q1 W N =
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 260

TASK: Machine brass
STANDARD: Parts must be machined at the machinability ratings as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Brass
Machine Tool

PERFORMANCE GUIDE:

Place machine at speed and feed for brass.
Place tool bit and holder on lathe.

Select depth of cut.

Machine part.

Inspect for proper finish and too] life.

U1 WM
s s s s s
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DUTY: MACHINING VARIOUS MATERIALS -

PERFORMANCE OBJECTIVE NO. 261 ,
TASK: Machine plastics

STANDARD: Parts must be machined at madhinabi]ity‘ratings as
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Plastics workpiece
Machine tool and accessories

PERFORMANCE GUIDE:
Set up required too]ing.
Set speed and feed.

1

2.

3. Machine part.

4. Inspect for proper f1n1sh

275
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DUTY: MACHINING VARIOUS MATERIALS

PERFORMANCE OBJECTIVE NO. 262

TASK; Machine stainless steels

STANDARD:'Parts must be machined at machinability ratings as—==~
identified in the Tool Engineering Handbook.

SOURCE FOR STANDARD: * Writing team of incumbent workers

CONDITIONS FOR PERFORMANCE OF TASK:

Stainless steel
Machine tool

PERFORMANCE GUIDE

1. Set up required tooling.

2. Set speed and feeds.

2. telect depth of cut.

4. Machine part.

5. Inspect for finish and tool 1ife.
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 APPENDIX A |
Cross Reference Table of Duties and Tasks

Machine Tool Operations
DOT: 603.280-018
Tool Grinder Operator

DOT: 604.685-026
ProductionALathe Operator

DOT: 604.685-034
Prodyction Screw Machine Operator

Respondents: n = 50

: Task/rPage Percent
DUTY/TASK - Number Performing

GRI LAT SCR .
A. Performing Supervisory Functions |

01 (A-2, A-3) Determine availability of
| éupp]ies and materia]s' - 1710 17.61 41.2 | 42.
02 (see A-1) Maintain fj]es -- 11.8} 23.5 | 11.
03 (see A-1) Order and receive stock - — 17.6| 29.4 | 11.
04 Follow up on end product quality 7
control standards | ‘ 2/11 17.6] 35.3 | 11.

05 Supervise machine use and operation 3/12 - | 11.8| 35.3 | 11.

06 (A-7, A-8) Supervise maintenance of

shop safety equipment | a3 | 118|412 | 1.
07 (see A-6) SuperVise’safe operations -- 11.8 47.1 | 11.
08 (see A-6) Supervise setup of machinery - 11.8] 41.2 ;ll.
09 Inventory supplies and materials ' 5/14 11;8 41.2 | 11.
B. Performing Méthematica] Calculations |
01 Perform basic mathematical calculations 6/15 " 29.4| 64.7 | 4a.
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DUTY/TASK Task/Page Percent
Number Performing
Gri | Lat]| Scr
02 Ca]cU]éte amount of material to be
removed to obtain correct limits
for rework - - 7/16 23.5|58.8| 22.2
03 Calculate change qearing for
threading - 11.8{35.3(11.1
04 Calculate conversion of revolutions
pef minute (RPM) to surface feet per
minute (SFPM) 3/17  |17.6|52.9/22.2
05 Calculate dimensions of slots and
arooves on special setups 9/18 17.6!52.9 aa.4
06 Calculate qear blank specifications
for indexing | 10719 | 11.8{17.6 11.1
07 Calculate machine speeds:énd feeds |
by formula | | 11/20 | 17.6| 52.9 22.2
08 Calculate stock utilization in | “
machine work 1271 17.647.1] 22.2
09 Calculate tolerances or allowances
for proper fits 3/2 23.5 52.9 33.3
10 Convert to metrié‘meaSurehéhfwfm S| 14/23 17.6l 41.2 11;1'
11 Determine c1earanée ﬁ;e]iéf, and
rake 6% cutting tools | | - 5/4 | 29.4| 47.1 33.3
12 Detérmine'materia1kstrennth accord- o o
"”janto standardvraw stock sizes’ 6/5 11.8 35.3‘22.211
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DUTY/TASK Task/Page Percent
Number Performing
Gri | Lat| Scr

13 Take micromater readings to deter-
mine shaft diameter 17/26 23.5|64.7144.4

C. Designing and Planning Machine Work
01 Make sketches of parts to be machined | 13/27 23.5[47.1]22.2

02 Perform layout for precision machine
work using layout instruments 19/28 41.2152.9[11.1

03 Locate holes from edge of work piecé
using milling machine | 20/29 | 41.2{47.1) 111

04 (E-4) Inspect, remove, and replace

part(s) for repair or machine work 21/30 52.9| 64.7| 33.3

05 Test for hardness 22/31 47.1123.5 11.1

D. Performing Metalwork Cperations

01 (C-5) Clamp work in holding device 23/32 | 88.2|88.2(44.4
02 Cut metal stock 24/33 | 88.2\94.1/44.4
03 Fabricate special cutting tools 25/34 7  88.2 70;6 33.3 -
04 Heat treat metal | 26/35 | 82:4(52.911.1
05 (G-7) Operate cylindrical grinder '27/36 | 82.4|41.2 22:2.

06 (E-5) Operate hone to apply proper ,

“surface in acylinder 28/37 | 76.5(52.9 22.2
07 Perform bench cross filing 20/33 | 94.1|82.4 55.6
08 Polish metal : 30/39 | 82.476.555.6

09 Meqsure with dep’h gaaes in borfnq

and millina processes | 31740 { 88.2|64.7 44.4

J;E{i(; o - 280
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- Percent

281

DUTY/TASK Task/Page
Number Performing
Gri | Lat] Scr
10 Measure concentricity with dial test
indjcator 32/41 88.270.6|33.3
11 (D-12, D-13) Check layout with gage
blocks -- , 82.4170.6(22.2
12 (see D-11) Determine accurécy of
precision measurement instruments with
~gage blocks | -~ |e8.2|64.7|33.3
13 (see D-11) Measure with height gages T
using gage blocks }33/42 82.4{58.8 33;3
14 Measure with sine bar using gage I N
blocks /45 |82.4/47.1| 110
. Performing Benchlwork
01 (E-2) Cut materials with hand hacksawy 35/44 | 82.4]70.6]22.2
. 02 (E-1) Cut threads with hand taps - 82.4|76.5/33.3
03 Cut_ threads with dies - 36/45 | 82.4/76.5/33.3
04 (see C-4) Disassemb1e‘§nd assemble o T
parts -- 88.2 76.5 33.3
05 (see D-6) Hone and lap surfaces -- 82.4/58.8 0
06 Hand sharpen cutting tools with
abrasive stones 37/46 | 88.2|70.6/33.3
07 (F-6) Ream holes with hand reamers 38/47 | 82.4{70.6/33.3
08  Remove and rép1ace he1iééi coil wire
screw thread insert (STI) 39/48 | 76.5/52.9 0
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DUTY/TASK Task/Page Percent
Number Performing
Gri | Lat| Scr

09 Remove damaged screws and other non- _ '

hardened threaded hardware 40/49 88.2/58.8 11.1
10 Work and shape metal 41/50 82.4/52.9 11.1.

. Operating Drill Presses

01 Center punch hole location 42/51 88.2] 70.4 22.2
02 Counterbore to deoth specified in |

blueprint | 43/52 | 88.270.6 44.4
03 Countersink hole to drawing requife- 3

ments 44/53 88.2|64.7|55.6
04 (F-9) Drill hole to size 45/54 88.2]76.5 55.6\
05 Mount and sécure work in proper

holding device 46/55 88.2170.6} 44.4
06 (see E-7) Ream hole to size -- 88;2 6&.7 55.6
07 (F-5) Sharpen drill using grindina '7 |

wheel and fixture 47/56 82.4] 70.6 44.4

.-08 Sharpen drill bit free hand acainst
grindinq wheel and chéck'for 7
. sharnness 48/57 82.4 58.4 33.3

09 (see E-4) Select and secure tool or |

cutter for'dri11?bress‘operation -- 82.4|58.8! 33.3
10 Set'dfi11 press for proper feed rate , | A )

" and RPM of spindle | ~a9/53 | 52.4/58.833.3

11 Spot-free workpiece - 50/59 " | 76.547.1| 22.2
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DUTY/TASK Task/Pagé Percent
Number Performing
Gri |.Lat| Scr
12 Hand tap hole to blueprint | -
specifications 51/60 76.5/ 64.7 33.3
13 Adjust automatic feed on drill press 52/61 82.4 35.3 11.1
. Operating Grinding Machines |
01 Attach and align materials for
grindina operations 53/62 100 [ 29.4 ]]'1:>
02 Balance grinding wheel 54/63 100 |29.4111.1
03 Cut off part with grinding machines 55/64  |94.1[35.3] 0
04 (D-5) Dress and true arinding wheels -56/65 100 47.1 22-27'v
05 Inspect arinding wheels 57/66 100 |41.2 Il-j,
06 Measure, inspect, and rework work- , .
piecé on grinding machines 58/67 94.1/35.3|22.2
07 (see D-5) Perform grinding machine - 1 |
| operations as per setup -~ 100 2§Z4 11,i |
08 Polish with arinding machine s0/68 |88.2[17.6] 0
09 (B-11, B-12) Select and set speeds
and feeds of power feed grinders 60/69 88;2 29.4 1.1
10 Set up and perform surface grinding ol
operations | | 61770 {100 |41.2 ]];]
11 (C-4) Set up grindek and sharpen N
plain millina cutters 62/71 | 94.1] 5.9) 0
12 Set up, arind, and sharpen preshaped ‘-‘> |
lathe tools e 63/72 | 88.2(4.12|11.1
13 Set up grinder and'shaéeféhise1s' | 64773 | 82.4]35.3 0
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DUTY/TASK Task/Page Percent
Number Performing
‘ Gri | Lat| Scr
14 Set up grinder to run worknijece
between centers 65/74 94.1117.6{ 11.1
15 Set up surface grinder to run on
méghetic chuck 66/75 88.2|35.31 11.1
H. Operating Lathes -
01 Align lathe centers using approximatg
method 67/76 23.5/52.9] 22.2
02 Alian lathe centefs‘uéjng accurate
measurement 68/77 17.6164.7111.1
03 (D-5) Bore holes with Tathe 60/78 | 23.5|76.5|a4.0
04 (D-10) Counterbore holes with lathe 70/79 23.5176.5144.4
05 Countersink holes using lathe 71/80 | 25.5(76.5]44.4
06 (C-7) Usina taper attachment cut
long external tapered surfaces 72/81 17.6152.9] 0
07 Using éompound rest, cut short ' |
 external taperéd surfaces 73/32 | 11.858.8]11.1
08 Cut internal threads with lathe 74/83 17.6(70.6{11.1
- 09 (D-7) Cut external threads with lathe| 75/84 17.6(70.6|22.2
10 (D-18) Cut internal tapered surfaces 76/85 |17.6|58.8| 0
11 Die cut threads with lathe, hand
threadina | 77/36 | 23.570.6|22.2
:;ﬂlé" Die cut threads with Tathe using die _
heads | o 73/37 |23.5(76.5(44.4
13 Drill holes with Tathe T roms |23.5|76.50ad.a
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DUTY/TASK _ Task/Page Percent
Number Performing

Gri | Lat| Scr

14 Set up lathe and face workpiece held |
in.chuéks | 80/89 17.6170.6(33.3
15 Perform centour, angular, or radii
cuts with lathe , 81/90 17.6(64.7122.2
16 Perform}1qthe filing 82/91 23.5[70.6( 44.4
17 (D-27) Perform lathe filing to deburr
part " | "83/92 | 23.5/82.4] 44.4
18 Perform spinning operation using'. |

forming tool 84/93 11.8(35.3|11.1

19 (C-2) Ream holes with lathe 85/94  [17.6]82.4|44.4

20 Rechase threads on lathe 86/95 17.6]76.5}33.3
21 (D-2) Rouah cut and finish cut with - B
lathe © | 87 |17.6]88.2{33.3

22 (D-16) Knurl parts with lathe - 83/97 | 17.6]64.7]22.2

23 Secure tool holder, fixtures, or

~attachments - 39/98. | 23.5(70.6|22.2
24 Se]éét and se; sneeds and feeds 90/99 17.6 70.6 33.3
25 Set up enqine lathe | 91/100 | 17.6{70.6{11.1 "
26 Set up turret lathe for operations 92/101 17.6{58.8{11.1
27 Tap threads with Tathe 93/102 | 23.5|76.5[33.3
28 Set up tool post grindérl o 94/103 [11.8(58.8| 0

1. Operating Milling Machines

01 Align milling machine fixtures 95/104 | 11.8(35.3|22.2

02 Align milling machine attachments ~ |  96/105 | 17.6|35.322.2




DUTY/TASK | Task/Page Percent
Number Performing
: Gri | Lat| Scr
03 Assemble completed mill work 97/106 11.8 35;3 22.2
04 Bore holes withlmi11inﬂ mathines, 98/107 11.8]35.3]|22.2
05 Bore for a finish bushing fit 99/108 11.8{35.3/11.1
06 Bore to remove bushings 100/109 | 5.9[35.3[ 0
07 Cut external keyway 101/110 | 11.8|35.3| 22.2
08 Drill holes with m111%nq machine 102/111 | 17.6{35.333.3
09 Duplicate on the profile milling
machine . ' - 11.8[11.8 ©
10 Inspect completed mill work 103/112 | 11.8|35.3[22.2
11 Mill an anqle 104/113 | 17.6{35:3}22.2
12 Mill an extefna1 radius ' 105/114 | 11.8 29:4 11.1
13 Mill cylindrical work piece . 106/115 {11.8{29.4] 0
14 Mill spur qears 107/116 | 5.9]11.8] ©
15 Mill dnternal slots using slotter and |
attachments | 108m17 | s.9f 5.9 111
16 Perform end milling 109/118 {17.6{29.4] 33.3
17 Perform flycutting operations | | 110/119 | 171.8{35.322.2
18 Perform form milling : == |11.8]23.5] 0
19 Perform indexing operations 111/120 5.9/35.3] 22.2
20 Perform reaming operations 7 B 112/121 1 17.6 4.2 44,4‘
21 Perform cuttinq-off operations ‘ 112,122 |17.8135.31 0
22 . Perform straddle milling operatiohs : o
“on the horiionta1 mill 114/123 11.8/29.4{ 11.1
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. Operating Power Saws

01

02

03
04

05

06

Cut and weld bandsaw blades to insert
for contour sawing

Measure materijal and cut off-matéria1
with power hacksaw |

Remove and replace saw blades

Saw with a metal band saw to scribed
1ines

Select and set sneeds and feeds for
saWing operations

Select and install appropriate blades

. Operating Presses

01
02

.03

04

Set up and punch materials with press
Select accessories and aftachments“
for press workr v

Set up press and assemble parts with

presses c

jSet up press and dﬁsagsemb]e parts

with presses

- 287

118/127

119/128
120/129

121/130

122/131
123/132

124/133
125/134
126/135

127/136

29.4 47,1

23.5(52.9
29.4|52.9

DUTY/TASK "Task/Page Percent
Number Performing
Gri | Lat| Scr
23 Select and set speeds and feéds for
milling work 115/124 11.8]23.5} 33.3
24 Square workniece using dividing head 116/125 5:9 23.5| 0
25 Square workpiece using table ‘vise 117/126 | 17.6|35.3| 44.4

22.2

29.4164.7)33.3
29.4(58.8{44.4

29.4152.9/44.4

22.2
33.3

58.8/41.2 11.1

64.7,41.2 O
64.7,35.3 0
64.7{29.4 0
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DUTY/TASK Task/Page |  Percent

Number |  Performing
. | Gri | Lat| Ser

05 Straighten miscellaneous parts With‘ .
presses |y |eagjagna

06 Set up, remove. and replace parts . .
with presses 129/138 | 64.7/35.3/ 11.1

L. Operatina Shapers |
01 Align shaner attachment, workpieée, B
and cutting tool . : | 130139 | 52.9017.4 0

02 Select and set speeds énd feeds of | |
shapers | 1317160 | 52.917.4 0

03 ASe]ect, shape, and sharpen cutting _‘ | | | |
tools for shaper operation | 132/141 |s2.9/17.6] 0

M. Performing Production Machinist Line Work

01’ Remove and install pins. 133/142 | 70.6(64.7|22.2
02 (see ) Remove defective spiinés, 7 - |

and renlace with new sp]ines, o ‘_ - 70.§ 35.3[11.1

03 Remove frozen or seized parts | 134/142. | 70-6152.9|33.3

N. Maintainina Machines and Tools

01 1Insnect and chahge drive pulleys or
belts " | 135/144 |88.2|58.8)33.3

02 C1ean‘qu?store hand tools, cutters; | A'\ » 1
fixtures, jigs, or attachments :, 1 136/145« 88.2/64.7 4.4

03 Insta]i, level, and fasten downfv IR B

04 ‘Rep]ace and adjust machine parts',1 ‘ : ;133/id§  82;4 58(8‘11;1




IR e

_DUTY/TASK . | R Task/Page a Perééﬁt‘
S . _Number | _- Performing =
- Gri | Lat] Scr
05 Inspect and rEmove, replace, -or adjust| o RS
mach ine quards | o 1307148 88.2 70.6|44.4
_dGJ.chape and pa1nt machines ) '_140/149 f é%.s 29.4{44.4 Fﬁ
‘1671 Inspect and repair. hand tools 141/150': '82.464.7|11.1
08',Store gr1nd1nq whee1s 149/151; '82.4 a1, 2 22;2v«
. 09 Store Drec1s1on too1s . ,.143/1b2 | 88.2|58.8| 11.1
S 10:;Perform ma1ntenance on lathe | 1ean5s | a1.2|58.8)22.2
ii;-Perform ma1ntenance on m1111na mach1ne-, 145/154Yh'35.3 52.9 11.1
12 Perform ma1ntenance on drill press , | 146[155- '52.9‘58.8 22}2 A
13 Pérfbrm maintenance on grinder "147/156‘5 88.2 47.1 2222
" 14 perform ma'intenance on'bandsaw | 148/157 41.2 5239J£2,2
15 Se1ect coo1ants, cutt1ng o11s, or , f |
’ :compounds for mach1n1ngwoperat1on o "149/158 76:5 52.9 22;5 -
16 cTean‘érbor presses o ;  150/159° 76. 5 29;4"6 ";
. 17';Lubr1cate arbor press | 151/160 fi76 5 23,5_11;1v;{é
18 Clean hydrau11c press. ?152/161,; 7045;29;9'0‘ e
"19 Lubr1cate hydrau11c presses ] : 153/162 :jo;6‘29;4 1T.Ti7if
20._.Inspect arbor.presses for.safe_ 7 , ‘ | _"; i
o operationa]scphditionvv | 154/163 w76;5.29}4rtc
21 insbect hydkauTic bress for safe’ :M_   f : ' 7
operat1ona1 cond1t1on | | *fﬁ155/364g;'7q;6 23t§_:;ff
. 22,f1nspect work area for safe work1nq i? jf_;‘ | ’ ' | .-:.:'. ,
B \env1ronment~ f35156716§‘ 82L4;41;2é2;2f€i




DUTY/TASK | Task/Page:| Percent’
2 : P | Number .- Performing .~

Gri | Lat| Scr
0. Maintaining Shob"Fé¢i1ities and Work Areas - R
01 (H-Z)‘Diseose of scrap meta1,:chips or o | |

shavings and trash or wasteimeteria1s _ 157/166'” 94.1(70.6(55.6"

02 (see 0- 3) Perform Cdstodial tasks: | --  |58.8 58.8/55.6
.03 '(H 5)’ C]ean and ma1nta1n work areas. a ;v153/167 _A-94;T Sﬁfj 55.6 e

' | :‘904.'(see 0-3) Pa1nt fac111t1es "f _“,,; _fl; ?*;”ﬂe 1°29.4 47.1 55.6.

) 05_ (see 0 3) Sweep and c1ean shon fac111ty *f“;-; _sff{47,1 5§38 55;611

'PRODUCTION LATHE‘OPERATOR';«
~ A. Read and Intnroret B1uepr1nts L ) P
. w01_ (A-1) rnternret metr1c b1uepr1nts ;' “ 15§/168 e129.4 B5.3 . :
02 (A-2) 1nterpret qeometr1c b1uenr1nts _160/169 ’2375'%7flfﬂl.1. ‘Ww

03 (A-3) Read information blocks - - 161/170 - [17.6 F8.8 p2.2

) ,B.'Perform1ng Mathemat1ca1 Ca]cu]at1ons ‘ o - oo
) o (see B-1) Ca]cuTate stock used foerob S ‘1j;e_47:1 zg}zsggii
’f'"ee ;[:f02 (see B-l).Add and subtract.who1e numbers$ - ‘i2;§‘54£f;445f iJ%e
'-=£';J' 'eos (see;B-lj‘hqjiip1y”andeiviqe waole S ~ﬂ,~#5.ﬁ;j;i
' ,":.f -"nembers, o - PR 7;.,"is | --l  '1"17-6'53;§v4;:§i:ﬁp2
o (seerB¥i§ Add and subtract fractions S 52;9v44.4;4é;§:‘kgi
05 (see B-1) Multiply and divide fractions| - 17.6 52.9 33.3
06 (see B-l)fFihevthe lowest-common . _ . | 1 _V, ‘_:'_
| ‘denominetor | R ‘f | [;. 11.8153;8‘33;35xf11
L 07 (see B- 1) Add and subtract m1xed “ ' ~ L : “‘v‘tw 
,’ R numbers Co e ; ‘ i7~ o v':i4-' | 11;§v58;8_44}477ﬁ;
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 DUTY/TASK o “Tcsk/Pagé“ "Percent”
. Number - __Performing
: Gri | Lat| Scr
08 (see‘Bfl)kMultip1y and divide mixed. | - -
numbers | - n.sle.sss.3
09 Cchvert fractions and metrics to N | | v"
decimals ; - +162/171 1.8 58.8-44,4;'c
':10 Convert,dec1mals to dr111 s1zes us1ng _ V‘A-_ _y |
| "a convers1on chart o "163/1?2_: 17:6 64f7 44;4«‘>
. Us1ng WOrkhold1nq Dev1ces o h"f;i' : R ‘»~
-017‘ﬂ:ee C 4). Check part for defects 7' -- : gé;% 70.6 33.3
02. (see‘H—19) Mach1ne partsvbctweeh,.: ,,,,, - hA
o _centers i(. _ o e 23.5 58.811.1
"93' Mach%ne Dartc-using center dhivers | _ ;164/i73 ’ 2§§5 47.1 11;1
. 04: Insta]] work p1ece in 3- Jaw chuck '165/174- '23.5'8254 44?4
05 Tnstall work piece in 4-jaw chuck 166/175. |23.5[64.7(44.4
:06>'Mach1ne narts using a1r chucks _'° 1677/1‘_'/'6"~ 17.6_4.12 33.3
07 (see H-6)"Cut taper with taper f1xture_ | ‘r;- -&L. 7.1
103 ‘Mach1ne parts us1ng co]]et chucks : V168/177.;
OQViInstall work piece ‘on. facep]ate f'169/173ﬂ?
' }OivMach1ne parts W1th maqnet1c chucksv“ . 170/1797‘ 1
.{;erform1ng Production Operations : I .
- 01 (see C-4) Load work piece - 23.5 {76.5 |33.
| 02 (see H- °1) Turn parts *_ﬁ _j",}ii 23:Sﬂ :‘ ﬁ"{“
.03l:(G 6)AdJust coo]ant system 'fi?i7180;1 23:5 :Au&}{iF 
, 04; Drill ho]es w1th jacobs chuck 2172/181ff 23.5:Ti¢ 4.1
'_057;(see H 3) Bore parts ] P




’ . 'V 28.7 . v_:. .

DUTY/TASK

s

‘ Task/Page .
| Number ..~

" Percent -
Performing

07 (see H- 9) S1nq1e point thread oartsh

- 16 (see H-22) Knurl parts

._06 (see H- 19) Ream parts

08 (E-7) Thread pants,us1nq taps

°09 (E-6) Thread parts usind dies

»

10 (see H-4)_Counterbore'parts;.

11 Face'bakts :

12 ‘Tufh,siock to,p%ecisione1enqth_"
13 Adjust stops .

14 Adjust m1crometer co11ars o .

e

15 (see. C-4 ) Load bar feed

17 (E-15) Turn .tapers

7713 7 (see H=10) Form-angles-———< ...

.19 Machine a radius

20 ﬁéenter dki11 parts

21 Spot face oarts

1°2 (F ‘19) Insta11 a steady rest
.,23 (F 18) Use a fo11ower rest

24 (see H- 10) Bore a taper

25 Recess a oart o

26 Cut of f parts‘~ "_ ,
27 (M- 17, E<23) DeBurr parts

"°8 AdJUSt manua] feed 1everf:‘

L9 AdJUSt power feed

~_(;3£?;5, o

-

174/183

175184
1767185,
177/186
178/i87(;'

~ | 179/188. |17.6(64.7(11.1

180/189

© 181190

| 1seno
| ; 183/192

' 184/193

-

- 185/194 .

186/195
187/196
188/197

. 17.6[64.7[11.1
S 173/182°

117.6 47.1 22 2

23.5 [64.7 |44.4

23.5[52.9/33.3 .

|23.5 |58.8|a4.4

17.658.8|44.4

tJ7(5 64’7'44;4:‘L7T
j716‘58.8:44;4“».;,
17.5‘53.8 1.4 Ef
17.6 4731.33.3{ ,sf
11.8 35.3 22;2’

17.6 |41.233.3.

17.6/76.5/48.4 -
17.6 pe.s 111
|23.5 2.4 j4a.a

17.6 |64.7 [22.2

7.6 pa.7fe2.2 ~
Nn.s2.911.1

17.6 4.7 111 -
17.ée7Q;6’2252""“
17.6 71036 44 4

225 fr6.5 |40

17.6 [47.1 33 3.

Gri{ Lat| Ser




e e

ourymAsk | Task/Page | percent.
. B o . Number | __Performing
Gri | Lat] Ser
E Mach1n1nq Various Materiols - P . T .‘ -
0l ‘(see F-2) Mach1ne mild stee] - ‘,' | 5' i . |23.5(76.5 44,4 | _
02 - (see F-5) Machine plastics . | == = [17.6]70:6(a4.4.
103 (see F-3) Machine aluminum - |17 fo.sjese
04 (see F-4) Machine brass  ~ | - |17.6[70.6 .4
" 05 Machine castings - | - - |17.6 60.7/33.3
06 ‘Machine foraings | = 17.6 52;9‘33'3ﬂ'
07 (see F-2) Mach{né tool steel - | == 17.6 |58.8(22.2
653 (see F- -6) Mach1ne sta1n]ess stee] :; - {ﬂ_ 17.6 76.5 44;4"

F.:Chanq1ng Lathe Too]s . . 1 «
01 Inspect ]athe tools I .| 1897198 i 23}5'33-2 33.3 -
02 (F- 3) Remove and rep]ace too]s - i§0/199\ 23.5 83;2 33;3‘: -

‘03 (see F 2) Rep]ace too]s '—.*_f : - :_-:4- S 23,5 88;2 33.3:;
; di'~AdJust tooling [;-1;_- S 'f '191/2no'F'17;6 B2.4 44;43, -
) FF05 ‘(see F 7) Sharpen dr11]s S R - f]§6 7615 44.4
T 06~i(F 7, F 8) Sharpen turn1nq too]s::v, - 152/201 17:6 76.5133.3
07 {see.F 6) Sharpen form tools . . - ";' -= |17.6[58.833.3
.08 \(see F-6) Charpen bor1ng bars ;Tv 'VF o --ii [17.6 [70.6 33.3
.7 09 Change carbidé inserts - | 1es202 17.6 fe2.4 {110
10 (see C-6) die chasers - ‘;" ol e e 4271 33,3‘}¢?
.11 _(see F-8) Set tool to center height - [17.6 52:9 44,4
T G; Inspect1na Parts - o f SN B | Q, | h
f 01 Ca]1brate m1crometers ‘;; | A;’, .i' ; 1531203 ]7;6 64;7 11:T;af

02 (K-15),Measure w1th m1crometers S :§19572d4 17.6(88.2 44.4*fi
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~DUTY/TASK | Task/page | - Percent
' ‘ ,  Numoer ‘Performing.
_ v Gri | Lat]| Scr
03 Measure with dial calipers 196/205 | 17.6|76.5{44.4

04 (87, 4-9) Me;suré with Fixed gaces | 197/206 | 17.6{70.6|22.2 !
05 Measure with rule 198/207  |17.6/82.4]4a.4
06 (K-14) Meésure;out arbund;ugﬁng'éia1“’ , | . 'q: _

- indicators” :j B | 1997208 |17.6 70;6‘3353'_}
0?',(see H-4) Measure w1th p]ua qaqes N -- 7',]7;6 70.6 3§:$
03 (K~ 13) Measure d1ameter and taper w1th o | | i;.;v.
©bore wages 200209 [ 11.8]76.522.27
09 (6-4) Medsure with snap gades - 11.8(35.3) 0
10 (K-16) Measure with an optical | T T -

| 'cpmparator:'. o - Zdi/éio' 117.6/52.9]33.3
llfiMegsure.inside diameters using . » j v.,-»  7_ 4"‘ "  | .
| | ,te]escon1na aaqe' o ' ',;”202/211 Q»i7F5 58}8 22.22L
iif12f“Measure w1th radius aaqeé | '._203/212   1?f6 58{8'22}2 ]
‘:'13 Inspect threads | ‘~20§[§13 ::?]7'6;64f7 33;3fA
','Ma1nta1n1ng WOrk Area ;‘? .“; TW VV :f N IR ’« :

01 - (H0-4) Change coo]ant | ' 205/214 23.5[70.6 {44.4
_027f(seg 0-1) Remove chips Colln. o 23.5 82.4 44.4;;
:03' (see:D;3) 61ean'work area | - 23-5 82.4144.4

04 '(see H-1) Add coo]ant when necessary. . - . ?3.5 76.5 44.4

'_05  Ch°ck and ma1nta1n 011 lTevel in E : "

- z-fbase of machine '_ | : 7'#;,v )

v“ ~‘f06'5Lubr1cate mach1né in a\r'eas—~ :;]# | W
»02‘ Check ‘and- ma1nta1n 011 1eve1 in  V" | h
automat1c o11er reservo1r o # .




_DUTY/TASK- | Task/Page | ‘Percent
. ~+|" Number ‘,»Perform1ng

Gri | Lat| Scr

"o

TOOL GRINDER OPERATOR
A. Interpret1ng B]uepr1nts ’
01 (see A-1) Internret metiic b]uepr1nts « -~ - ' 82.4 17.6 11;1 -
02 ,(see,A-Z).Interpret qeometric | | o | ilVA“u |
blueprints -  ,.' I "  1 - 88.2 29.4/0:
103. (see A-3) Read information blocks ; - 88-2 29.4 0
. B. Penf?rmﬁng'Mathematigal'Ca]culations. N o
'Cl‘ (éee B-l),Add‘and subtract whole |
"~ numbers- R o - .771' \. T 94.0(35.3 22i2f1
| A02 (see B-1) Mu1t1p1y and divide whele . - ] | _ 7“ 

| numbers - , ) o ean 29ﬂ4 22.2°
03- (see B-1) Add:and'sybtractlfractjons J.oo-= 94.1(29.4 Z?ﬁz‘if
04 (see B-1) Mump]y-and divide fractionf S fes1fee.af222
a 05 ‘(see B- 1) F1nd ‘the lowest common . - | | ,VH 'm_wﬁ .':;“»
denom1nator - -fi ;7 '; "',TZ R ‘82.4f2§.4 TT;T_,
'06,,(see B- 1) Add and subtract m1xed ' - :'??; N
numbers ,i: R SR | ”:45_ -|82.4 29.4'22,2.'
.07 '(see B-1) Mu1t1p1y and d1v1de m1xed ? " ' | ”le
©onumbers oy = |ss.2|e9.4j22.2
- 08 ?(see B 1) Convert fract1ons anid e | | ) :

' 1: metr1cs to dec1ma1s ﬁ"" 5 f;ﬁ. - ’,74 __'u88.2 23.5 22,2
,,l_. "£;oQ‘;(see B- ]) Convert dec1ma1> to dr111 B | | R

}s1zes 3?1"9 a convers1on chart | -- |s8.2|n.8 22;2>”i

'10‘ (see F-17) Calculate tapers ~ Y (SRR VIR | R iT.J7>
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DUTY/TASK - ° . Task/Page Pereent |
‘ . ' - Number - Performing
_ _ _ : Gri| Lat| Scr
11 (see G-9) Calculate grinding speeds - 176.5] 5.9 1.1,
(see G-9) calculate ar1nd1nq feeds x -- 82.4 75¥9.1(E1,
13 Ca1cu1ate rework dimensions -- 94.175.9] 0
. Us1ng Norkho1d1ng Dev1ces . » e
01 (see C- 10) Install workp1ece in - e fﬁ4
'magnet1c chucks ( | cee ?hij '5.9[11.1
* 02 (see c- 4) Insta11 workp1ece 1n.3 -jaw o t. f; (Tifk
~ chucks o - ;;} 94.ﬁ.23;5 22 1;
, 03 (see Cc- 5) Insfa]] workp1ece in 4 Jaw ' B ‘ ,..>i;—7.';
chucks |82 gé;s 22.2
b4. {se2 C-9) AdJust facep]ate ” - _Sé-4 ?3:5 ]3-1 !e
. 05. (see D-1) Insta11 workp1ece in vises “ e- o Iob"ﬂ]7#5 ??~2'_;
*06:;Insta11 workp1ece on maunet1c parallel : 206/215 ) 94,1:(5}9 jD},v;;_
':'07 vInsta11 workp1ece in vacuum chuck 207/216 75j5 0 -|11.1
08 (see C- 9) Grind parts between centers SR ‘88-% 'b‘v.11-1
;’.;09 (seeAC-8) Grind parts using fixtures - 88.2 '5:9 11}1
. Séttihg Up Suk(eee Grinders . 1 | L
01 (see G- 10) Plan sequence of operat1ons - ]82.4123.5 11;j_ 8
3202: (E 2) Se1ect workno1d1ng dev1ce . L 208/217',>82-4 29.4[11.1-
03 }(E 3) Se]ect arindira whee1s QQ | - 2097218 |88.2 29.4 22-2J.
,‘04 \(E 4) Mounm qr1nd1ng whee1s ‘ 210/219”~:88.2 35.3 22.2.1'7
- 05 .(see E-5) True and dress gr1ﬂd1ng R _ E ( ,
:'.whee1s | . | - 88.2 55.3 22.2;;('
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~ DUTY/TASK

'Task/Page

Peteent -
Namber - LPerformingd
. S _ ) Gri | Lat| Ser
06 (see E-6) Select feed rates -- 1 76.5|29.4] 22.2
o7 (see E-7) Select arinding speeds -- 76.5|23.5( 22.2 *
_08: (see E-8) Ca]cunate depth of cut -- 76.5 35?3-22'2
09 (E- 9) Set tr1p dogs on gr1nder tab]e 21}/220 176.5 35.3~11.T p
0 (E-10, F-10) Dress wheel to anales . | 212/221" [88.217.6 1.1
11 (E-11, F-1) Dress wheel to a radius | f213/222’f 88.2 [11.8 [11.1
| 12 _(see E- 12) Set up tracer attachment - ~176.5 5.9! Q “
: Sett1nq Up Internal Gr1nder | : 1 -
'_ﬂoi' (see D- 1) Plan seauence of operations -- 70.6 {0 0.
.02 (see D-”) Seleét workho]d1nq dev1ce -- 70.6(0 0
03 ‘(see D-3) Se]ect grinding wheel. -- 70.610 10
;04_’(sgqu-4)-Mount gr1nd1pg;whee1 and _ |
' .replace cuard - . - -- 70.6(0 |0
'OS_ (see D- 5) True and dress gr1nd1ng o o o
| wheel ' -- 70.6{ 0 | 0-
ttbé " (see D-6)° Se]ect feed rates - 705/ 0 |0
| 07f (see D- 7) Se]ect gr1nd1nq speeds 1; -- | 70f6 (O ﬁo'
'082.(see.D-8) Calpulatewdepth;of cut - f@:? 0.0
09 .(see'D;g) Setvdepth of cut usdhq'ta516~‘ R
( stop } Lo R = 70:6 0|0,
."(10 ,Set feed denth using whee]head stops 214/223 | 58.8| O ( QF
: 11:iSet feed depth using workhead stops | 2157224 64-% 0;» 6)t
g2 '(séé?o-i?) Set dP'tracer'attechment | S 58.8/ 0 | O

* %




T . 293 -, :
— - o
Loy . . - I o R
' " DUTY/TASK - .+ | Task/Page | Percent .
S o L Nnmber. | Performing
. _ _ ' 1 -Gri-| Lat| Scr
'F.’Setting’Up External Grinder e e - '( )
01 (see D) Plan sequence of operatnonso’“- - {70.6 0 1.1
02 (see D- 2) Se]ect workho]d1ng dev1ce R v 70.6' 0 L]].]“
03¢ (see D-3) Select gr1nd1ng wheel . , - ]0.6’ 0;‘;]].1 ”
T Qﬁ (see D 4) Mount qr1nd1ng whee] and - .' 1 e
) replace guard A _‘.' BRI 70.6} 0 ]]zjt
' -05: (se:'D -5) True and dress qr1nd1ng-_ : o ’ o ;:,}
o whee{ /"tg‘ - _' o ~',"L. - -.'t 70 6 (Of ]iiﬁ B
XY _os (see D-6) Select feed rates o _'"_f--_ | 70.6 o:,-’nf'.‘][ E
- 07 (see D- 7) Se]ect qr1nd1ng speeds ,;”f. e 70;6 0 -,]1;1
‘08 (see D-8).Calculate depth of ar |- -, |eer] o fna
. ,09 AdJust workp1ece with: tab]e stops B 21§£§2§I“;ZQ,é,;er~1ﬂ?qgﬂy
" 10 AdJust workp1ece w1tn whee]head stoos,:ﬂf;;;/gzsf_ 58 8 d, 1.1
211 Set rapid travel - | o ;:}21872?7 | s8: 8 0 {0 :
12 set feed t'?av’e'l G 2‘19/225';} 70.6) 0 | 0
3 (see.D-10) Dress wheel te anéieéf”' ; .{74},' r%cié 0 -[11.1
T .14 -(see D-ll)-Dress whee( to kadiqu A'_va-'lj- iO,G LO 1110
15 Dress whee] to comp]ex profile. - -, 220/225( 70.6{ 0 | O '
A16 (see D 12) Set up tracer attachment 1o ‘e-<‘:g c§4.7 VO : 0 .
17 (see BrlO),Set up a taper o N . 70.6{ 0. | 0 -
(see D-23) Set" up a fo]]ower rest | :'" - o :58,8' 0; 0
o 1s (see 0-22) Set~up a steady vest. | - |eai oo
"G:HOperat1nq Surface Grinders N _tt"*53(° | | B
i 01 (see H- 1) Check part o "-.»-( B - - |.88:2 }315 jig](,e




- C 2047
" |  DUTY/TASK Task/Page | - Percent .
g LT . . Number + Performing
X Gri |'Lat]| Scr
02 (see G—lB) Install workp1ece in | ?
holding. d°v1ee -- §8.2 29.4 11.1
' 03 (see 6-15) Toich off part - 82.423.911.1°
04 -Operate grﬂnder manually 221/23@ ‘88§2 é3.5§11.1
.05 ’Operate gr1nder using power feed 222/231 ~82.4‘]1.E 0
06 (see D-3) Adjust feed rate of coo1ant - | 82.4723.5" 0o
.07 (H- 9) Gr1nd parts to size éh3/232, 88.2 [23.5 Tif] v‘f
08 (H-7) Gr1nd an angle | . "2é4/é33,1 88.2 17.6 11:1
" 09 (6-10) Gr1nd a radius on" “surface - S, : | i
Crgrinder e ’225/2:‘3:4_» 88.2[11.8 na
10 (see G-9)-Grind complex brofi1es - ‘52;4:1];8 0
'JJMWMgEE_ Grind to remove warp | % '226/235 88Q2723;S .0
. 12 . (H-12) Grind to a shoulder ] 227/236 |88.2 22.5(11.1
13 Grind parallel’ §urfaﬂcesﬂ ‘-:228/23‘7,1 88.2(23.5(11.1
114 Grind square surfaces - 229/233 |88.2(23.5/11.1
O, 0pet‘eting Interina1,Gf‘iﬁder S ] . | v
01" (see_G-l)‘Cﬁeck part. . ;‘. e - . ?6.5 _O'? 0 ‘:
.02"(§ee G-2) Ihsta11.workpieee in | | N
| Wdrkho]dfnq devite . ". ol -, 76.5 0 | d -
03 - (see 6-3) Touch off part | - |70 0] o
: 04 (see G- 4) Operate qr1nder manua11y . .; ;¢' lﬂ 76.5 _(,)'~ 0
. | ;65. (see_G-s).Operate grjnder u51ng : - | |
T : :'power feede R L j . ':, ’-«"3; g 76.5] 0 0
06"(see.D—3)vAdjest feed rate of coolant : - “176.5| 0 0. °
- . ] . )
ERIC - ol sk SR
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© DUTY/TASK Task/Page | . Perzent
K e ‘Number B - Performing
P Gri | Lat| Scr
: 107 (see G 7) Gr1nd throuqh parts - "‘76.5 40 0
j 08 (see G- 8) Gr1nd b1ind ho1es o .- 70;6
" 09 (6-9) @rind parts to size - , i o= '76.5| 0 | O
;710 (see;’H-ig.Grfnd intéena1 tapers- 230/239{1 75{5 ;o,j 0
.11 (see 1;15)7ﬁé¢e'grind | o - 76.5| 0 | 0
< 12 (see G-lé)‘Grind to a shou1der ’ b .- (6;5 0-10
. P , N B
. ] Gr1nd an 1nterna1 ragjusw//,f'Jw;f‘“fi‘ 231/240. | 70.6] 0 | O
14 Gr1nd an:1nterne1f;ecess.r‘iﬂ K 2327241 70.6| 0 | O
15 (see H-1‘0) Gri'ﬁd an internal angle - 76.5[0 |0
I. Operetinq Externa1 Grinder ' < | |
'01’-(see G- 1) Check part - | 7§.57 0 -{11.1
02 - (see G-2) Insta11 workpiece in | ’,
_ho1d1ng device -- 76.5| 0 |11.1
03 (see 6-3) Touch off part * - J70.6f0 |13
04 (see G- 4) Operate gr1nder manua11y ' - 76.5 ‘Q- '1];3_
05 (see G-5) Operate grlnder us1ng powe“ ‘ "' o '1“' )
feed = - " -~ 7|70.6 0o |o.
06 (see G-6) Adjust feed rate of coolant e |76 9‘°f11;1
0/ (see G-7) Grind.partslto.siie | | .- 76.5| 0 11;(“
© 08 (see 6-8) Grind an angle’ | = 7650 11O
' '09« (see G- 9)'Griﬁd anadiusr | . 1765 0. JJu]f‘e
10 (see G- 10) Grind complex profiles | = .=- 70.6 .b;; “67 |
ilL Grind a taper : ; | B 233/542 1776.5~ 0 ‘ iiaj”gf
12 (see G-12) Frind to a shoulder - o |76.5] 8 1

‘i*;k;u-»hvifse?ﬁi~fve,fﬁfifziflfj*fffgé,:fﬁef:etrfifi~f?fﬂ(:ﬁ




{0
DUTY/TASK Task/Page Percent .

Number = 7|

" Performing

Lat

‘13 (see D-23) Install and adjust -

'fo11ower rest T

Ty

. 14 (see D- 22) Insta]] add adJust a steady o

.

rest a
15 (see H- 11) Face: qrmd a part o
16 _(see H-11) Face qr1nd a part o
17v:(see H-14) Grind a- recess |
. Gr1nd1nq‘Var1ous Mater1als ;
| (see G-7) Gr1nd q11d~stee1

"704 .(see G-7) Grind hardened stee1

(see G= 7) Gr:nd—non ferrous mater1aﬂs

04 °Grind plasj‘;s B .
.‘Inspeét1ng Parts -~".“ L i 3

. Ol (see G- 1) Ca11brate m1crometers R o

02 (see G- 2) Measure W1th mrsrometers =

s it ..n_,i _‘;\'

‘;Lf ,63t.(599 G= 3) Measure W1th ca11pers

-~ lea.7{0 | o

- 76.5] 0 |11

-- 82.4| 5.9/11.1

= < l76.5] 5,911

-- 176.5(35.3 i] i

- 82.4(35.3|11.1

- [16:5 17.6 fi1.1

=~ Po-.P3.5 |0

- fezaapraa -
f?r,sénw1311¢;“~
- ,]6 5 11;§'112T?;7§3

. 'h5;(see G 4) Measure w1th f1xed gages . i, Qﬁ?f-

Gri

‘Ser
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DUTY/TASK . ~| Task/Page | - Percent -
e e SRR _f._.m-____-._._.v.,"'{h _;Number e —~PEY'«fOYTH’iM——:-_——

- — _ B - Gri | Lat| Ser
10 Ident1fy surface f1n1shes }"5;,';,. 2387243 |76:5[11.8/11.1

s

11 (see G~ lfy.Measure w1th rad1us gages B ;mtfis, ' 82.4-1].8 17.1 - g
iz (see‘D 14) Perform angu]ar measurement "}'--(,,A 82:; ]1;5 iiiiAman
13 (see 6-8) Measure tapers. ;: R ::flt. ;Zﬁ;s 11.8 ]i.J i
14 (see G-6) Measure using indicating .(T_; ' R
° m1crometers o k;"_';;‘i:, - .ix ,;f 17-1:, : 76,5'1118 11.1f3 o
o157 (see G-2) Measure using V- anV11 o ;*;Y‘ S (< ij | f;nf}j
micrometers S ‘;.,r‘ )u,‘;:.,( | 76.5{11.8 1.1

16 -(see,G-IO) Cohpare machined bart witnf - B B o I

 templates o | e | 768|118

17 (see H-1) Inspect parts | - | 70.6] 5.8

L ﬁaintaining'Shep'and Work Area - . " ‘: 1

..Oiﬁe(see'H-4) AddfcooTant‘whenvnecessary | il - 82.4 559'1j11f.?

T 02 /(seEIH-i)LQhange coo]ant>v,; S T Qli -- 82;4"5;9 Ji;igf?;
‘ jOS:Q(see Héé)'C]eanfwork Akea'iﬁ; e -- 8214"5;9 ]lsi;ft

ig;;f, - SR N

k *PRODUCTION SCREW MACHINE OPERATORv'
- A. -Reading and Interpréting Blueprints

: OL ;(see‘A-l) Interpret metr1c b]uepr1nts : "'t 111.8 0

:‘QZ (see A-2) Interpret geometr1c - : Ts: - B | ';fi“
b]uepr1nts - ';" zf’;‘e;{}.{t';5.9 0. ((;(

B. Perform1nq Mathemat1ca] Calculations - ‘;ffilfg,; ";f;;jgi;' |

(see B- 2) Add and subtract whole - |

_numbers ;»‘vfff =
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DUTY/TASK ~ .| _Task/Page | Percent .-
‘ ¥ : " Number - - Performing
" | Gri] Lat] Ser

=

02 (see B-3) Multiply and divide whole
numbers - ; ,j;_‘. [ R B '0}. 38.9;‘

.03 (see,B-4) Add and subtract fractions |  -- | .5:9| 0 [88.9

172}
1
1
(3,
w ‘,
o

88.9

. L 04‘:(seé’B-5) Multiply. and divfdé‘fractioh
‘05 (SEe‘BfG) thdithe lowest cémmon'A ' |
| denominator , o } ff-" | o {o 1'f7.8“‘
06 (sée.B-Z)'AddYand subtract mixed | -

numbers o - . . : : ) —_— 0

07 (see B-8).Multiply and divide mixed | |
'*L"Umbérs R , | AN 88.9 .
08 (see B-9) Convert fraCtibné‘to. ':' ' |
T e P
99;‘(seé B-10) Convert dééima]; to drill | R  t‘ |
© 1 §ize using a~§6hv¢rsionféhart - 'j .;;:‘A; o 117.6l77.8 0 -

' C. Changing Tools =~ .. | L RO b : lff? ﬁﬁffl

11.877.8,

01 . Remove too1s~q":'v - 7- S 235/24ﬁ,
2: 02 Inspect tools - ST ;236/245f,
03 Replace andiédjust quls,v" | 2377246

05 Sharpen lathe tool . ,’ | ?38/247;

0

0

0.

04 (see 6-11) Sharpen circular tools oL o

| 0

06 (F-10) Adjpstychasers‘fof'thread\size : 12391248“ i0f 
0

07 sharpen drills . .| 240/249




i :,,._i,DUT,Y/.TAs K-ﬂw* —Task/Page “"*.PEFE&\"E PEE
c c : | Number ‘Performing -
o - _Gri| lat] Ser
D. Loadina Bar Stock : o - _' ‘f ; _. o ‘v
01 Deburr stock | L '.,.24‘1./259 1076 77.8
02 Open chuck and 1nsta11 new bar - f‘242/2§i | o h7.6|77.8
03"Index_and_p051t1gn turret o 243/252;"d0 : 1]{8;88;9f
|04 Start machine and operate e | 2s47253 | o [17.6/77.8
h 05‘ Ihspecﬁ f{reiﬁpart I B . _.24.5/25._41j 0 Td;8 77,8dl
',06_ Lded‘and adjdst part usinglelectric ' ) | ) | VJA"
feutomat1c rod magazine. i { <v' - 'fvg [ R 55.6 .
'07 Load and adJust part us1nq a ro]]er | B -
Cfeed T e oo s
‘ 081?L01d ;nd adjust part usind"a meéheni-; . o
o cal automat1c rod magazine Col - - 0 | 5.9 55.6
) 09 AdJust feed f1nger to proper tens1on #7 |
L'10 AdJust co]]ect tens1on o S ‘# o )

E. Perform1ng Product1on 0perat1ons | | }ﬂ | I
01”‘Mach1ne-forms with circular tools "l246/255e' 0. ‘5;9 77f87;?}ﬂ
02"Cut of f -parts. W1th c1rcu1ar1tools o .- -0 5.9 66;1 |
03 Turn d1ameters W1th roiler box v | O | .
| turn1nq too]s i o A» T "l247/é56_ '0‘ ‘5}5 8879i*‘5j

: 'vOQ- Feed parts tola}s;inq‘stopo"'. : t» - 0 |0 *'65

i 05ijeed pert5~td a tu:;ee-etOp“’, d. ’ .f248/257] 0 | i]°é:88 9

é ; 06 i(eee D-9) Thread eidert using a die e 0 1]38’88.9,

- ‘_07b((see D 8) Thread a part us1nq a tapf,- - 0 fj:g'ég;éf
.08 Thread a part us1nq an open1nq die | ‘_7;17 . f%ﬁ : Wi




PO

g

— T P .
DUTY/TASK- (0 | Task/age | Percent .
' . N Number . Perform1ng_
‘ Gri | Lat]| Scr
09 undh turn parts‘nith a Be1ance Lo . Ne_'
. turning tool. N zso/zs‘gl' 0 |5.9077.8
" 10 (see D- 4) Center and dr111 pant\\//) - 0 11.8 8849
11 (see D-6): Ream parts - | 0 11.8>88f9:;_.~,
E 12 Support a. part w1th a back rest'e' - 0 {0° 65.7T,.r'
13 Thread a part with an acorn die 251/260 | 0 | 5.9 77'.8"'
14 Tunn’and_fonm wjth a swing tool - 0 | 5.9 66 7
15 (see D-17) Turn a taper o - 0 |s5.0066.7
16 '(see D-16). Knur] a part) -- :0(“ ‘5;9 88 9
17 Form the end of workpiece’ w1th a o | - ;
| po1nt1nq tool T | 252/261: 0 ‘0;; 66,7i
18 “Cut Gff parts w1th a stra1ght cut o | {7 |
Coffetool | 253/262 | 0 [11.8(88.9
; 19 Turn a part us1nq a knee too] . 254/263 6‘ 535 77.8
-,20?'Recess parts w1th a. recess1ng too] - ‘.255/264 ’.'d‘ 579 88.9
21(,Cut off partsVW1th a vert1ca1.slfde S | | | j_ |
“A'attachment :7 B e Q_ ‘( :256/2655 “‘Olm (1.8 éé;é“fff;
22 Dr111 parts W1th bottom1ng dr111s ”ﬁ<é52;566t 0"J]1,8.éé:9;3§ff
.23 (see H- 17) Deburr parts ' R 0 | 3J;8(8§297?"ﬁ;
E 1?:'Mach1n1ng Var1ous Mater1a1s :"' O O
) (see A- 7) Inspect safety areas of 1
f machine ( . A B 1] 11 8'{::
02 (E 1) Mach1ne m11d stee] . ? 258/267: :(0_ 17. 6: -
0§ (E 3) Mach1ne a]um1num | ké vf;.259/268; ili}‘((‘).'}'ljﬁ 8879




BT I L

_ NSNSt s

. __,______________.« i_._;_../",*.‘7_»_.\—.7-,-,_,..ji..:..._,__v i

DUTY/TA:.K ©© | Task/Page |  Percent -
R ' “Number - | Penfdrmjngf”-
- |eri | Lat]-Ser

' o S A 2 e
04 (E-4) Machine brass o .| . 260/269 | © 17.6 88.9° .

-1

05 (E 2) Mach1ne D1ast1cs R ‘7': '261/270( ‘756f77€?‘,”“ ‘

06 (F 2) Mach1ne sta1n1ess steels :v 262/271 f:_ 7,6k§é,9,:'?= ‘

G. InspectlngiParts A
h7.6p8.9
hrsfs
11.877.8

01 . (see 6-2) Measure With'm}cfometers . T
0?2 (see G-3)xMeesuke'with ca1ipers;. ] o
'03e seeAG-4) Meesure With‘fixédfgages' | “vf,__
he6feso
7.6 77.8 b

.sjrris

05: see G- 6) Measure us1nq dial indicator]

. wn
1
[ ]
.0 o o o o.

06

(

( |
04 (see'G-S) Measure W1th sca1es . 'f"li f:-aivl'

(

(see G-8) Measure-with bore gages : ee --

(

07 see G-10) Measure using'ah optiqa(

) :

: comparator , o - ! I 74.7?” ¢ |s.9s8

08 (see G-11) Measure w1th te1escop1nq

',gaqes‘,‘i,f’f,ﬂ:-)rm"i,e,;z,]sl:“,fs”¢jsue?fwﬁ;l, 0.("5i9 77.8

09 (see G- 1) Ca11brate m1crometers S ?llﬁ‘Q; .o jo 55.6 e

'«  10 (see G 13) Inspect parts , 3]‘ o s'.._l:f;e:;’“ 0 17.6{88.9

H. Ma1nta1n1ng WOrk Area "ie (( o : | ( | N ; I
ol ~(see 'H-3) C1ean work area | S f.-~;'31¥-7?v b(f'17.6 88;9} 3:(

| 02 (see H 1) Change coo1ant B ",_( .! i o 0 |1.8 Sé;ék;(?ei
‘03 (see H 4) Add coo1ant when nece sséry_ ST e ; A'o 11.8 88.9"'”5'

- v

2 , . . ) . . St
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'APPENDIX B

Too]s/Equ1pm°nt/Nork A1ds by Percent Incumbents Us1ng

384)

S

B
AN

Too]s[Egufbment/Nork Aids

1ke drum machine
hammers

allen head wrenqh

© . . Wrenches

~adjustable wrench
pliers
ball peen hamme}"
files | o

.v1se grip

V hand gr1nder

scale

screw drivers - - 7

wvises

drille

" micrometer, external

,ioo]vholdér :

7,kchuck .

‘ ;:depth m1crometer ‘ 
drilT press, bench

hand dril

v
\'_i
l\_. oS :
°e <
~
Q

Y

Perceﬁt\U§1ng;"

Sl 94 |
92 '

- g

-84 -

90

90
88

88
eg

.84

<

Voo

o
_‘84
‘ 82,,-"

B 8211-1:9:;

;'32,’3_

: ;80‘ ?‘.€{
‘ ‘80'VL:NA
80 .
80 -




Tools/Equipment/Work Aids

micrometer: depth

®

 micrometer: outside

‘six-inch rule . .~ N

R stfaightvedge
chfse]s‘f',"°'
_qomb{patioh square
countersink
dial indicatqr.
graduated‘scalé
Soéket wrench -
calipers
éeﬁiefﬁpuncheg»i‘
~i¢ouhterbore ;
l,h;nd reamer -
steé143quare, :(;;;
threading dies -
ﬁboffhg'bar*hdeer‘-" )
bdfjng‘tdbl o
magnetic?dja] indicétph’base
_micr?ometér,siﬁterna‘_] o
| tappjnﬁ héad.‘
. ;apg_f L

feeler gage

~grinder, bench

- Perééht Usigg
| .80
80
T
° 80
78

| 78

78

78

- 78
76,
.
76

) ??; o .75,ﬁ

7
76 :
: 74  o
78

74

o

BTL

o2
72

7SR
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Tools/Equipment/Work Aids " Percent Using -

micrometer: inside , | R - "; 72 - B
protractokl . . 7' ‘ | . ; ; ' 72
.tap wrench _h. o :l ( : | S R .72
toQiE)St : l . ) - \ o
drill gage e ' - 707
dri]]lpress, floor typg. . -] 0
grinding wheels . . ' : S 70
_height gage . | P vk 70
plug'gage, plain e | . i | 70
tool makers vise - . LT SRR 70
wing divider o : ' ,._; ] 70
ané]é-p]ate R '  ” N 68
bbrjng head - : - B | ’ . 68
cnter .o e
collet | - _';f’:f ,;ff;% - ..u._. . 68
drill grinq{ng_attachmgnt ; ;”}:;; R | !,’;£8 ' .
.'.'haCkSéng! (’ 5:7] ? - ) f : . =~ ‘ ]f*fij_' 68 -
A anvil micrometer R :;?,,V e Q,jrf" - 66
.érc.w:1der, ‘ :': ;7 A '51; ‘":' , "'  ';;'fiff ;-:isﬁ'f’kﬂ

. carbide tipped tool bits  + - . | 66

) key‘type‘chucks'i7  _;f“_  ;; SO . ..66
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Too]s/qu1pment/Work A1ds k_ : i_l . Percent Using

screw & tap extractors o 66
- surface p]ate\' . - g 66 _
center drills , o . ,:; S
dial caliper . . y ? ?fﬁ : A64
‘heigﬁt setting gage_‘ o "' Vv' T . 64
. master square. - I | o ‘64
micromeier: .blade of;s]ot,' - B B e
5 quick change chucks SRS ‘};h o T S
As1ng]e po1nt bor1ng tool. ; . ; R  4 64‘
surfacc gadb o .7; . "‘b_lf'\- N | . k'é4“
: ‘1-V«blocksJ R ~'.1:: - - "x”' _ 64
vernier calipers S T B | 1_64 - ,
) work holding jaws ~ - TP R e
Centérs : o o .4 €2 '
c]amp “t-slot, B ) '_‘-/ } o e f:;ﬂ'tﬁ o _62; v
cut of f wheel (gé?nder) o R Lo "62,

diamond dresser e v o R | 62 S

-x:.;i, .

"edge finder ‘:; o f,“ N . 62
l_'9r00ve m1crometer o ‘,‘ - '.4 R ,_5,;‘ 62
“steady rest o ' _ ; Tae - 62
“angular 51ock§" . ;"fA S o A .‘A:. ,‘v 60 T
‘benchibldgks | R ‘:.'_‘ R | oe0 T ‘L"jfff
_ ééicu]ator . ;'}« B o e : -7 60 | T

ca]iper fu1e ' '“_.  B S . 60

~clamp: “universal i o o : S '.. ‘60




o 306-f

Tools/Equipment/Work Aids

collapsible die head

compatrators, mechanical

.magnetié.biocks‘

_maénetié chucks

micrometer: thread
parallel clamps
parallels

screw extractor

‘sma]T hole gage

¢

: c]amps,fu

' f111ng mach1ne

steel tape

" t-square

%hkead"thasek

co]]et 1ndex f1xture5~~‘

. go- no go gage
lock’ gr1p p11ers
,:'surfaue gr1nder dry
lﬁsw1ve1 vise " .
r~vte1es§oping gage
' thre?d micrometér '

.- threading stop

too] post grindér; '

4

ﬂggclamps and étraps

w"d1a1 depth m1crometer B

Percent Usihg_¢ L

60
60
60
60
60
60
60

60

. 60
60

60
58>

‘Tss

58

58

&

T
58)
58,

56

.




1307

»

-grinder, surface
‘master precision level
taper gége |
' c]amp:' screw head
"Edmparatdrs, alectronic -
"direct reading dial vernier
fly Cptiérs“
" follower steady rest
gfinder,:cutter:’ .
 gfinder,ﬂpedestq1
' hard;éss tester B
‘miégémgygr:. disk type

" scriber .

sduare'b19pks

center gage v o

~clamp: Q—clamp N,
L'dgburrjhg tdo]§

drive bin punéhés
ho]e gages, l‘
microbore.bars.ahd'tdo1s~'

micrometer: v-anvil A
.

numerical controlled machine

pin punches

planer gage -

Too]s/EqujpﬁenE/wdrk_Aids~‘

’ stkaighijshaﬁk féameﬁsﬁ fk, :

, 56
56

54
54
54 .
54
54_ .
54 '
54

54
54 -
B
s
52
- 52
52 |
52
52
52

L s

56 -

~ Percent Using -

. _52- ;3V wT1A3




I

. Too]s/qu1pment/WOrk Aids 1.7_;'5 };?.M  o j‘“ﬁﬁéréént Using
’ taperer attachment . s ; A ) .'T>, , '527
itelescopeAgauges _'-_ B ‘: - | | <M;, ) 52v;
'agthreaa késtdref- oL | ;; o :viA‘ | ¥3‘ ;  . ,52;:
~bevel protracbor _:: B ”.: 1 7‘.7'5\-‘ E f T 50 L
- lcarb1de gr1nd1ng burrs . o : t . ‘ 50;
?T,\' carr1age stop - ,;’f . | o 50°
:sﬁ%'centers with d1v1d1ng head | l_ .- v ;f*””a‘{, 50l -
B counterweight feed '  ;7 AN ’ 't, _;) . fSQ’
- die hooké . AR \ S g
; Jog"';f' .-f*a N T ) T~r,': T s
dressing attachment’ - . - | . 80 .
- | . drill press, radial .1 - _i o o ; f ;;350
| ,indexihd'éeniérs t l'- ,- S '3 ) ' e 7v"f50 .-: y
‘,;indexing.head-"“: _ i : f.’ o) P ; 50
live center . -.;,." - ‘;,-i .v t>ﬁu ?vl o . Sd'
/ m1crometer boiﬁtfx‘-f  _ ' 3?7 i”j;, ' :"  t ‘50;_ o
- %ine bar S “  §_ R L ';' . 50
.stra1ght o _ | | 50"

.;7 adgustab]e para]le]s'ﬁ "48 '
arbor ' ’ 48
arbor.press : . _ 18 ]

*"———‘4"ce;£ér’sé6pe—~' | ;~" -; 48
| center w1gg]er | ’ T rma | ' 48? |
1c1amp doub]e.f1nger '; - _ l» B  3 A5:' *-:48.._f Ea

- cy11nder bor1ng bar :;f, DU ' . TR 4§~1 L




" “hand router.

1

Tod]S/Equipment/wOrk~Aihs

f fdiamqnd\gcinder”-
' grihdec,'carbide
hoﬁes '

scrabek o

set up b]ocks | : _7' .

. ,snap gage, p1a1n

. taper attachmept f; i '7¥‘ .
”'gvewnier ca]ipecf‘ |
'.center Finder ?;C_ n-~~'
'i_comb carb1de scraber & mag ret
‘comb stee] step. b]ock c]amp

’.drjll.press, gang*~

:‘<g_keyway'cutter%”5"’
magnetic parajie1s '

' pin vase ~ - . co

'ﬂ:rad1us gage ' S
| tap. and reamer a11gner :
tracer - . ¢
’adJacent para]]e]s
c]amp goose neck >
co11et b]ock chuck

cutter gr1nd1ng attachment

PR N

Peicent Using

48

B

a8

43f :
a8

48 't;f
8

46

' 5“;545; .

'dr1ft p1ns‘“‘

4'_emery-c]gth

48—

PR
.

PR

46

46

86

(4

46 -
46



T
Y

‘ Tbols/Equpmeht/Work’Aidé : o Vi‘fiff.f'PéFCEnt Using.

eyebolts -, - | a

.

facing head N 7

ngrindjpg’attachment e EE !
.hermapﬁrodité caiibers_- :ﬂ;'” ‘,}Q_“v Nl ‘:‘ - 44
honing héad' .u L 7_  » "> B B '44‘
'hdnihg hachine T - _'f!‘ f‘: o _  ‘ '?44ﬂ'
one-two-three blocks :  - L n ik‘: :‘44‘
tool shapes & gtihderﬁ.gr;;"  ,* - R i,44_
tracér'attachmgnt | :.;;v i‘ t"_'gif‘ o o

‘ tubing micrometer ’ }fijf R ' to44

vacuqmlchuéks ) R ";l,f, o o _A, . 44
'gﬁﬁygié-,f _Weldihg,éttachment e " N l S 44
bench sander . . .

contour ‘dresser S R

;"agvgrinding'éttdch .  f42'4¢f

',hydfégi c7pk§§si; ff;;*%3" 

indicator square. . -

measuring wir

_fsnép”gagg ~thread

¢ “hree jaw chuck




3

. ~‘vform cutter,_s1ng]erf1ute Lo

g ,s]ot‘ter

Too]s/Equ;pment/Work A1ds

-riser block ,-:; 3

.'comparator air-

form cutter, mu1t1p1e f]ute

- gear qytting machine

grinder, 0D - o

hold-downs
hydrau1ic'feed

indeking unitgﬁ' |
1nterlock1ng cutners ‘71
jacks |
1athe. too]room

'mechan1ca1 d1V1d1ng head v

<, -

<«

=—v*too] post turret

ﬁb@]t sander

~ cylindrical square '

d1V1der ;;;
gr1nder cy11ndr1ca1 _'
gr1nd1ng attachment E

011 stone hammer

l;:;f;orb1ta1 sander*'”u

SRS P

"ﬂ7f7? rotary tab]e

:};r1ng gage p]a1n

‘Percent Using

e

40

38

38.

38?5

B

R

s
38

‘ T‘38’;

38
38

' f'38: V.

38

36




Cae

::“L ba]] bear1ng

Too1s[49y1pment/Work A1ds

transfer screws & punche<
vacuum form ' | f
bandsaw, vert1ca1 rutoff
dri1]1press,'sensitive
'rkey,slotter |
lathe; bench
‘llihe'bqring‘barég.ﬁ
"magnifyfng gias;

' s]iding«protractor

“universal head

- bandsaw,'horizonta}.cutoffr“~3

diamond‘wheels‘
gr1nder, I D

319*’

jig.bqrer

number & ]etterihg stambs
opt1ca1 d1v1d1ng head
p]ast1c t1pped hammer

s]ot gr1nder_

:;”spott1ng-too1;'

tapered s]eeves

t11t1ng tab]e

centerlessf

‘Percent Using
®

=

3
o
3
TS
“
-32?-
32
32
x
32

32

32




Toolg/EQuipmeht/wdfk"Aid$ 

opt1ca1 f]ats & mono 11ght 3

spade dr1lls
.spot fagers

str;ﬁ.wrénch 
fémplate.gagé

~-auto collimator

“F}band'saWaﬁeldEf

7f¢hankshaft gkihder"
end mill
gfixtufef

.gr{nder; jig-

. hor1zonta1 p]aner

| 1nverted tooth cutters
jig borer, hqrizontﬁ1
;1athe, éngine_“ -
'magﬁetic U~blo¢k$ \‘.;‘ff
6Vérhedd ;Bptéf~'
rack‘cytting>attaéhment.
anhidé mé11ét‘hémmer
o rofary hédd -
l,ru]e ho]der
5iscrew p1tch gage‘ﬁffér“

Vs

_hor1zonta1

R

ﬁ-‘Percént Using"°

30

30

"
- 28;.71“'
8.

s
B
28

.(‘28 S
;. 2@3'
28

.28

28
28
'ﬂ-,;zé;U:A;

".Zgg f;;l'.,“




314

'Too]s/EqUipmeht/WOkk Aids'i‘!:

* shaping attachment

s]eeves:v f". o
turret ta1lstop

| carbide: m111'cutters

duplicating head

"electrié farge haﬁmer

| flexowritér 

gas welder |

hbrizohtéi head .
miT]ing:cutters
milling machjne,’horizgnté]

"phhéh‘from'gkinding fixture .

't.-S]Ot bO]t

wiggler

cavitron (ultrasonic grinder)

‘érahkshaft'siraightenerv
lathe, turret” o
' m1111ng mach1ne vert1ca1
.prof1]ometer
radial am s
.scréw bif&ﬂ*gage  A

t s]ot cutters

M;va]ve fac1ng mach1ne

| "t;fflush p1n gage ;f&¥' * -

Percent Using
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‘52673}f
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26
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%
26
n
26
4, f26 7"*"‘
; 24
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sa..
24
R
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Ta

o 22




Coas

o Too]s/Egy1pment/Nork A1ds

1athe madrels

1oupe |
morse taper s]eeves
bor1ng m111, vert1ca1
rad1us dresser
| rwght ang]e head
screw kac]n_

ﬁbandSaw; eOhtOUr'E .
u.boking mili ;hOrizohtalf"
| c]amps and straps
face m111

she]Ivm111 g :
tebTe’saw B
,.edeetriclwerfhg* |
mi]]ind ettachment‘
“Pe-nu-threads inseffs:v,_,
right hadd' |
slitting;eaﬁ -
mfcroéedpe
 $ cha1n p1pe wrench ;-"n o
engrav1ng cutter gr1nder
gas cutt1ng o
h1gh speed head

Jeweler s,saw'

oz

°~fff Percent Using
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Too]s/Equ1pment/Nork A1ds B * Percent Using ;f ;ﬂ

Cn .

1athe vertical turret f‘  A 171’.,12;‘. 
' 1eaf gage - (T o B ,  _ IR 7‘§;;_12 '
milling machihe, univérsa1f_ R f-f,.f‘_12
'radius ﬁurniné attachment , B .7 f “ 12
screw feed attachment | 1 fifl f}: 12
s]idé mii]ihg cutters | | o .,,'3i -vi.;‘12>,
ta11st0p attachment o v - R ll ’;12;*
lathe, tracer - | ; . o y - 10, | ‘
- mitering attachment;' R _i‘f | o ;7 BT R

turnamatic lathe

F,
e

brqéching_machines
internéT‘spindie
qu111 head

shell reamers

;51§b cutters U

' sweépingitdol

cét,head;

!
o o ® o m o o ®

-lapping machine n", e ;.'«' (“ f -

slab mill  ° e

()]

tﬁirty angle guide -
trammé] |

cherry1ng hpad

d1amond charged mandres] ;

‘e]ec%r1c furnace '

B Y -, Nh - I

=f,jigooseneck,spr1ng
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hypérdermic syfiﬁgé‘ o T :
_’mj]ling:machihe, p}ofile. .
‘N,C.;tape‘sp]icéf ~ | | |
panel saw E | . N 5
panel saw-push button | |
}ip'fénzé S ‘A

seat facing machine.

¢

spring thumb 1oqk3
whee]'ckushing attachment
-wing‘dividér‘ |
- eiectrical‘djsgharge machine
| gas forge o |

spring’thumb Tock roller.

vemco drafting machine

2
2
2
2
2
2
| :
spring making attﬁghmeht | | - | B j' 2- -
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,
2
0
0
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0
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Anderson James and Tatro, Earl E. SthrTbeory,

Company, New York 1974

-
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.
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N e
TN

iMCGrawaTTTEBookl-ilt'

.- Brandau, George C. The Deve]opment of Ind1v1dua11zed Instruct1on An -

B December 1970

10.

BRLP

13.

S

'was110ff Tom Mach1ne Shop Safegy McGraw-
1',‘;Gregg/Commun1ty Co]]ege D1v1s1on, New York

.

Day, GeraTd F. and Herschbach Denn1s K Resource‘Gu1de for Per~

“Vocational Education. w1111ngboro Pub11c Schoo] D1str1ct New Jersey;'

formance Based Machine Shop Instruction. Department of Industr1a| .f:b"

Educat1on, Un1vers1ty of Mary]and Co11ege Pa

rk MA 1977

Department of the Air Force Handboék for Des1gners of Instruct1ona1T

Systems. Air Training Command Nash1ngton D.C. July, 1973

o Department of the Air Force. Instructional System Deve]opment

* Training Command wash1ngton D.C.. December

Kibbe," hTChqu R K Nee]y, .John E s Meyer, Ro]
?arren T.” Mdch:ne Tool Practices. N11ey & S
97¢. ,

. [d N )

Mach1ne Too k**41work1gg Gregg/McGraw H111

> 1970

;Aif[‘

and 0., and wh1te, R

ons, Inc , New York

New York

Soec1f1cat1ons snid Model Format: for Curr1cu1um Products in Vocat1ona1

Education.. Illinois State Board of Education

s 1977..

Command Lack1und Air Force Base, Texas September, 1970

uU.S. Department of Labor, Emp]oyment and Tra1
- Dictionary of :Occupational. T1t1es 4th Ed1t1on wash1ngton U S

Government Pr1nt1ng fozce, 1977

u. S r\epartment of Labor 0ccupat1ona1 OutTook Handbook ]989,]

n1ng Adm1n1strat1

Edition.: wash1ngton u.s.. Covernmen+ Pr1nt1ng 0ff1ce, 1977

;--U S. Department of Lahor Occupat1ona1 OutTOok ggartergy, Fa11

‘Vocat1ona1 Mach1ne Shop, Instruct1ona1 Mater1a1s Laborafory, Un1ver-‘pf
‘ s1ty of M1ssour1, CoTumb1a, ‘MO. 1979 S . i

1974

. Unateo‘States Air Force. United States Air Force Job Inventory:
~ Machinist Career Ladder. Occupational Survey. Branch, Air Training

982

1982

H1T1 Book Company, 37;;.JJQ
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