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¢ ABSTRACT ' ‘ ! - :
This cource, the second one to be publlsth 1;~ hat
is expected tc be a series of instructor's guides-'in the Slngol
v Skills Program, is expected to help meet the need fot trained '
. | operators in metalworking and is deszgned for use in the adult
‘aducation programs of school d1str1cts, in HMadpower Development and
Training Prograns, and in secondary schools. The general objective of
- the.course is to train men, in a colparatlvely short time, to be
placed as surface grznder operators. The guide consists of an (1),
, Introduction, (2) General Job'Content, (3) Job Sheets for Shop
- Projects, ang (4), Drawings for Shop Projects. fhe Gemeral Job Content
> section lists the content outline in the léft colum: and teachlng
points and techniques in the right column. The 17 shop projects aré
"Scriber, Drill stand, Arbor Press, Surface Gage, -Tod® Bit Grludlng RN g,
Gage, - ulcroneter/Borlng Head, lLathe Center, Grinding Vise, ‘Precision (
" . . Step Block, 1-2-3 Block, Precision Angle Plate, V-Block, Parallels,
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drawing nunber, perfornance objectives, operatlons, equipment, and
materials 'needed; t eselara followed by a ‘two-column section,  the
left coluln llstzng the prOJecf procedures and the right column
M contalnzng techniques and Trelated infornatlon. Ihe final section
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‘o . TEACHER| EVALUATION OF SURFACE’ GRINDER OPERATOR

The currlculum gU1de ontalnlng this form represents a new format The - i .
purpose of this evaluation is tp obtain your reaction to this format. This I
gulde is the second to|\be publiShed in the Slnﬁie Tool-Skills Program, a L
.series in which publication of several more guides is expected. (The first . .
- one, published in 1972\ was Engine Lathe Operator.). Additional “copies of :
* these curriculum guides may be obtained by school off1¢1als from the

Publlcatlons Dlstrlbutlon Unit. S _ e

AFTER COMPLETING. THIS FORM RETURN IT TO Bureau of Occupational Education
. Research, New York State Educatlon Department, Albany, New Yogk.12224.

'
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EVALUATE THE FOLLOWING COMPONEN’I‘S OF' THE ENCLOSED CURRICULUM |>-"=: aletfs o
GUIDE BY CHECKING ONE OF THE COLUMNS AT THE RIGHT FOR:EACH °§‘8 S8 §8
L. “ITEM. . A /i",‘
P 1. The aﬁnroach'as explained on pages iii and'iv. j; 1. 1 i
. ) ) .) . v . ' . - .
. 2. The total allotment of 96} hours (on page vii)
as suggested time and not a requirement. 2. |.
‘ 3 *he time shown for each JOb (pages vi and V11) as - !
r - -+ .- an-adequate- average., - 5 DR S T il A S I
3 4. The c1ar1ty of the Introductlbn on pages 2 and 3 4,
5., Inc1u51on of the content of the PROCEDURE column in It
each JOb (See pages '13-17, for example. ) 5.1 ¢
6. Inclusiom of the content of the TECHNIQUES- AND‘ !
2N RELATED INFO -column in each job. © 6.
7. The looseleaf tear-out binding method* 7.
8. The 1ndgpth treatment of shop jobs rather than ) | '
naving more shop jobs without detalls , o '8, ' .
2 ANSWER ‘THESE QUESTIONS: .. . ' LN *  YES NO
9. Are there serious flaws in the content of [the Introduction . s/,

.on pages 2 and 3? (If your anfwer is "Yes," exp1a1n in
the blank space on the next page.) /

. | .
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¥ 1710, 'Do" you feel that thektlme allotments on pages vi and vii b S
' are sufficient for hinimum training to insure ‘employa- L S -
" bility in the Jbarticular. skills are&? _(If “your answer is{: .. " ! -
"No," exp1a1n ) : : 5 i/lO. i

. 11. If you had a[group of men to train in operating a sgr- ?' o T ‘) ¢
) face gr1nderi would you find this pub11cation helpful?. -/ : .

to No. 11 is "Yes," mention the parts of thé publicat1on that

If the answg
" Would be post helpful (Use the ‘blank space below or a separate sheet of - .
paper.) “If ‘the aﬂswer is "No,’* ‘explain what is 1ack1ng 1n)th@ publjcatlon Lo
. -Also g1ve any other ‘explanation needed i e ;
A - \ ’ o ' - " . ‘;
T Y L L YES NO
/A T

. . l
- ) [ 4 E I t L
’ [ Cd ’ :®
[

12. Do you know someone who should have received this
 turriculum guide but has-not? (If so, give us his hame .
“ - and school mailing address: ) _ _ : } 1‘12, L

\

N :
I

P1ease use the space below to exp1a1n any items above that deed eiplanatlon
‘and to add ‘any other comments you have, Ident;fy each explanatiod and . :
coplyent, if possible, with the number of the item it appllej to. Be as’
spedific as p0551b1e ~Use an extra sheet of paper. if necesaary. ‘& - v
| [ :
CATEGORY OF EVALUATOR (Mark more than ‘one category in each 115t 1f appllcable )

Program Type - . " Your Fu11 Time E;ployment
Secondary school . ' —__ Teacher . S
Adult ‘program . , School adm1antrator o
-MDTA - . . ’ 'Machine shop{worker
Communlty college Other (Specify)

£ N 1. . [}

. N i T— - .
: ) . . ~ . N
3 ) X .
. ¢ .
. | ’
C

OPTIONAL /Name (please pr1nt)

T T m . "
Name/and address of the school where you teath a shop - couasé.(or“coursesj, -
halied > Pl -‘. — . - : - : ) R
n - Py > o
A/ R T o | '
] - M ~ ‘. . ‘l‘ N M i i - - .ﬂi\#’ .
. ' L.: c. ‘ . .t . - e g oL s . . ;
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The Surface é;;nder Opexjator course conrtained in tH{§~Book is intended -

. 'to help fill the heed for men] trained to operate machine tools. The back- .

- grounds of those who enter the. course will cover a broad range of qualifi-
cations, but it.is likely that many men with little education or experience
will be included. Completion of this course alone, obviously will not make *
-anyone ‘a full-fledged machinist. S o T

This course is' the second one to be published in what is expected to
be a series of instructor's guides in the Single-Tool Skills Program.” (The
first one,.Engine Lathe Operator, was published in 1972.) Although written
primarily as an adult course, the secondary level teacher can use the
content in a course he might develop for his students. 71t was produced as-

.a joint project of the two dﬁrriculumfbureaus named on the title page.
-5 P . i '

»
’

The Single-Tool Skills Program is one ‘of the programs in a broad plan
covering machine industries occupations. The original plan was. conceived
by Robert S. Hunter, former associate in the Bureau of Trade and Technical

. Education. A number of teachers were involved in the overall planning for
»'machine industries occupations, and also wrote material for the course
guides. They are Elek D. Csont,. Seneca Vocational High School, Buffalo;
Jack Grossman, Alexander Hamilton‘High‘Schooi, Brooklyn; Alfred Kagan,
Sewanhaka High School, Floral Park; Gilbert Pultz, -Jefferson Vocational .
' an@iTeghniqal'Centqr, Watertown; William G. Stewart, North Senior High-
rS@hOol, Binghamton; William F. Tiedemarnn, Central Technical High School,
Syracuse; *and -Joseph Waldinsperger, College of Continuing Edudation,
RochestersInsEitute'of Technology, Rochester. ’ ‘

4 4

n Other members of the State Education Department took part in the over-

- all planning, and. in the“further detailed planning which resulted in the”
-production. of  this publ¥cation. They are E. Noah Gould, associate in the -
Bureau of Continuing Curriéwlum; G. Earl Hay, super¥isor in the .Bureau of .

{;§9Condary Curricdlym; Edward Shattuck, former associate in the Bureau of

Trade and Techpiical Education; and Charles A. Stebbins}nagsociate»@n~thev :
1§st n_amed.,:b e‘au.. " . —~ : | L ‘ oo

Messrs. Kafan, Pultz, Stewart, and Tiedemann wrote the Surface Grinder:

Operator course contained in this booklet. Mr. Gould.directly supervised

the writing and edited the manuscript, and is in general charge of the

Single-Todl Skills series. . - : .

' : Y . . e ,
R S : - « . HERBERT BOTHAMLEY, chief

S o ’ . ' eau of Continuing Education
L ' . _ ‘ 1culum Development
4 K NS _ o

GORDON. VAN HOOFT, Director
Division of School Supervision
ﬂ "
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* This" Surfaae Grinder Operator ‘course is expected to ‘help meet the" need
for trained operators-in-metalworking. - The course is-suitable for use in-
the adult education programs of school dlstrlcts, in Manpower Development
and Tralning programs, and in secondary schools. !

Anyone who completes th1s-course successfully will be quallfied for
an entry-level job as operator of a surface grinder. - After completing the
.course some students may go on to\other single-tool courses and become -
qualified to operate more than one machine tool. ‘It is efen possible that
a student w?xh outstanding ab111ty,,by completlng the courses for severalA
machlne ‘tools, could -become a machlnlst . .

, The 17 shop projects in thls course are listed on pages vi and vii.
There is no requigfment that any- student complete 'all projects, or even_
all jobs w1th1n any project. The instructor may determine which prOJects
and jobs a glven student should complete, and may if he wishes,use others .
-, mot included in this book ; . , .

: The - teacher for this course would 1deally be a person with ot only
' - good training and éxperience in machinist. SklllS ‘but also several years
of tedching experience. - The best sources from whlch to draw teachers o
are the faculties of schools giving machine tool courses, and e ranks of /w
those employed as machml’sts and superv:.sqrs of machmzsts. s
k8

Adult education director 3 occupatlongl educatlon dlrectors s
teache‘s who.hgve any question§ or comments should direct-them: to either
the BuYeau of Trade and Technical Educat:.on or to one. of . the bureaus named’

.son t_he t]_tle page. -, - . I .;.’ S U e
. - - . B X - toe B % ‘
_ _ B CARL G. BENENATI,VC’hief
S Bureau of Trade and .
: = g  Technical Bducation -
‘ROBERT H. BIELEFELD, Director e IR
Division of Ococupational Education - . - "o oy
. | ‘ ) Y B ) . - s
. \\ . e
) - o el :
' . 3 N \ » . ) 2' ,
,; ) " v
o 7 L
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© ¢ " MACHINE INDUSTRIES OCCUPATIONS
. SINGLE-TOOL SKILLS PROGRAM. .
SURFACE GRINDER: OPERATOR COURSE

Projéct
No.

II.

ITI.

IV,

VI,

VII.

VIII.

IX.

b {4

. XI.

Seriber

.Job 1. Scriber

Drill Stand

Job 1. Drill Stand-

Arbor Press

- Job 1. Base
Job 2. Rack
Job 3. Column

Surface Gage
Job 1. Base

- SHOP PROJECTS

Job 2 Adjustment Bar /ﬂ .,

Tool Blt Grinding Gage

Job 1.  Tool Bit Grinding' Gage

M1crometer Borlng Head

“Job 1. Plate

3

—

» Job 2. Dovetail Blocks -

- Job 3. Dovetail Slide

Lathe Center .

‘Job 1. Hathé Center

Grinding Vise
Job 1. Basé

- Job 2, Sliding Jaw

Precision”Step Block ’
Job 1. Precision Step Block

1-2-3 Block )

Job 1., 1-2-3 Block

Precision Angle Plate *
Job 1. jij;ision Angle Plate

XII. / V-Block

. e

XIII.

Job 1. V-Block
Job 2. Clamp -

Parallels _
_#Job 1, Parallels

—s

vi

[

N .

v 0o

C1s;

20
21

22
24

25

£ 26
27
28

.29

-31

~ , 34 .

36
38

40

44

46



Project . , . . )
N No. - . P . - . .- . . ....>."

-XIV. Sharpen Thread Tap .
* Job 1 Sharpen Thread Tap

XV, Sharpen Thread Die
Job 1. Sharpen Thread Die

- XVI.- Grind a Form Tool

< Job. 1. Grind .Form. Tool for Screwdr1ver

Handle

XVII. Grinding Fixture for Thread Tool

Job 1. Grinding F1xture for Thread Tool .

‘)’ .
7;ota1 tlme for shop projects

]

4t

- .- \
. . . aﬁ» 7
Vs e .
v ° A
. F S
Sy - .10

S £ A |

10

6T hrs..

50.

52

54
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viii

T . SINGLE-TOOL SKILLS PROGRAM ~
. S SURFACE GRINDER OPERATOR COURSE
DRAINGS FOR.SHOP PROJECTS - .
= A . SURFACE
. : : GRINDER
DWG. - PROJ- JOBS
NO. ‘ - TITLE OF DRAWING A ECT COVEREQ;Pdge
. 22 M1crometer Boring Head: Assembly =~ = VI 1,2,8 59
"~ 22.1 Micrometer Boring Head: Plate E 1 60 '
22,2 Micrometer Boring Head: Dovetail Blocks ) : : 2 - 61,
23 Micrometer Boring Head®! Dial, Shank, and Stop Pin None 62
24 1 Micrometer Boring.Head: D&VBtail Sllde 3 - 63
25 Surface Gage: Assembly ‘ ‘ C o Iv 1,2 64
26 Surface Gage: Details ' ’ 1,2 65
27 Arbor Press: Assembly III, 1,28 66
28 Arbor Press: Gear Shaft, Rack Pad, and Rack 2, 67
29  Arbor Press: Table- None 68
30 = Arbor Press: Sleeve, Table Pin,.and COVer Plate None 69
31 Arbor Press: Handle and End None 70
32  Arbor Press: Column 3 71
33 Arbor Press: Base 1 72
35 Lathe Center, Morse Taper ' VII 1 73
86 Grinding Vise: Assembly vIII 1,2 74
.37 Grinding Vise: Lead Screw Nut ' None * 75
. 38 Grinding Vise:y Lead Screw and End Nut 7 None ,76
39 Grinding Vise: Base . ’ 1 77
40. Gr}ndlng Vise: Sliding Jaw o v 2 78
" 41 Scriber - - : : 11 79
- 42 Drill Stand C ' I 80
” 43, Tool Bit Grinding Gage L L v 1 81
44 : Preclslon Step Block ' . . “IX 1 82
45  1-2-3 Block e b T e e
46 Precision Angle Plate L . XI 1 84
47 V-Block: V-Block o XI1 1 85
48 V-Block: Clamp - ' 2 86
49 V-Block: Clamp Scréw None 87
50 Parallels XIII 1 88 .-
» 51" Sharpen Thread Tap o - . XIV 1 89
- 52 Sharpen Thread Die . : Lo XV 1 * 90
‘53  Form Tool for Screwdriver Handle XVl 1 91
54 Grinding Fixture for Thread Tool: Base XVII 1 92
§5 Grinding leture for Thread Tool: - Nut. ghd Bolt None 93
»
, ' .
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e pAS shbﬁn 1n the Conﬁg ts, th1s Surfhae Grbnden Operator cotrse con51sts '
ofthis Introduction, Geffexal Job Content’(whlch explains wngt the. operator's.,
job jnéludes), Shop ProJéctsv and- the draW1ng5 for."the proJects . The course

.covers the operathn,og the surface grlnder qn y.

) t

_ ﬁ for which the tralnee\would e qua11f1ed upon completlon of -
thlS cdﬁrsg is referred” to in the Dictio Ty, of Occupatlonal T1t1es (under
‘the codn nugber €93, 280) as grimder oper tor, surface, tool; grinder, handgg)
w“precl AP grinder,- gurface;, rotary-surface gr1nder, surface grlnder, surface *
-.-grrnder tool and Surface1gr1ndlng-mach1ne haﬁa=/ o . s e T, S
22 . -
.. /. The ggneral*ob;ectlve of -the course is to fraln men,.ln a comparatlvely
. _short t1me, to’be plaeed,as surfice grlnder operators. ‘The course is not
. intended ‘to ‘giye a broaﬁ training in metalwonklng, -but only the skill’ to - .
' . operate one kind of. metalworking machine.’ By ‘keeping the obJect1 e narrow, .
‘thg; trainjgg time is.kept.to a minimum, and the tra&nees are made- avalldble :
for’ Wﬁrk wi ogt aslong delay. LR B : '

JQ One ;mportant purpose_9f thlS course is tg‘help those w1th very little ° :
background.  Tie pferequisites ‘admission to an adult course ‘should be s
broad enough so none will be barted who cduld be made’ employable. Thev;
operating: authorities ‘for each pragram, sg¢hool, and school district ha
the respoh51b11&ty for determ1n1ng the prerequisites for such a course, ..
<and can adapt them to any spec1a1 local conditions. _ ..

The minimum prerequlsltes we suggest for a traine€ .(and they .are not
mandatory) are- tha& he have enough ability to understand.and follow the
. coutse . 1nstruct10ns (either written or oral), so he can pﬂoduce the simplest
workpiece included in the course. Such a train |, perhaps, be able to
qualify only,as a production machine operater, where all the machine setups
are made for him. Another trainee with more backgro will possible Qualify
for jobs requiring more skill, such as precision surtage grinder operator .

b
< job and moze than +
eﬁbugh shop projects are included for the trainee to weacN the generak
objective of the course.. All essential surface grinder ski}ls are uséd in
the shop projects a number of times. The schools may use everything in the
course, they may éeléﬁt‘qgiy some 6f the material, they mdy make changes A
in it, and they may use other material mpt conta1ned e. They may’also
determlne the length of the class periods, their frequency, and the total -
. amount of time to be spent in tra1n1ng For those that need a guide: A’
typical aduit night class runs 2 to 3 hours, either once or twice a week,

for 30 weeks.

T We believe that enough genera1 information about th

The drawings in thlis course are part of a ser1a11y numbered set beglnkqng
with No. 1, which appears in the Engine Lathe‘Operator course. The numbers
continue through the drawings of this course and will be continued further

“in other courses in the Single-Tool Skill Program to be published later.
-Drawings in this course which are also in -th Engine Lathe course are
reproduced here with the same drawing number Some draW1ngs appear in
this book which are not needed for the shop proJects of this course. They
are included here for the convenience of kefping togetherall the drawings
‘of an assembly. Those in this publication &un from 22 through 55 of the

sfries. o .
a : _ 3
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f‘ fNn the draw1ngs all d1men51ons are in" ipches unless otherw1se
<1nd1cated * As a shop project is asslgned to .a student, we*recommend tbat
" the instructor give him cepies of -th& job sheet .and appllcable draW1ngs
The pages of she book should be used as masters for making the copies
needed¢ but they must be kept clean and should not be,used .anyone &
worklng on a machine. - . { A '( m"','
_ Each ‘drawmg has 4our, blocks fog\lnformatlon af the bottom, mt‘h,the
. “qQne’ at the upper right blank. We suggest that- the instrugtor-hayve the
student write the numbers,of the prOJect and job foT which he is u51ng “the
- drawing in that blank Space. Each Job sheet has- the words Unit No. in the
upper-l 't corner; but no number is glvgn ‘ The 1nstructor may wish to write
" a aumb 1n.thls ‘space to f1t.1nvw1th his own methoﬁ of organizipg hlS
< classrogm and’ shcp Work S . }ﬂ \ ) R . %
T Drawlng 35 conta1ns tables g1V1ng several dlfferent sets of dimensions?
* for.the workpieces pictured. These tables permlt the 'instfuctor to salect '
* the set of dimensions which he_ finds best for -each student or for the N ~

condltlons under which his class operates

-

) Many of the workpleces on which surface gr1nd1ng is to be done.in this -
coyrse are those produced in other courses in the §1\g1e -Tool Skills ser1es,
such as those covering milllng, drilling, and Heat’ treating. (See pages 15
and 20, for example ) If a.given workp;ece is not available as the output
of anotger course in his shop¢”it is the instructor's responsibility to
obtain the workpiece. He can do this by making it himself op by obtaining

"it as” the output of courses given elsewherg.

The job sheets show two references which are especially recommended C e
. for the machine work. The bibliography gives the complete citations for
these two books and also contains ,additional references.

Follow1ng are the abbre01at10ns used in the text add”draw1ngs for this

course. ‘ P2 &%
ACT. ~actuate . H.sS. T hi gh-speed
ACTG. actuating A HT. . height
ALUM. ' aluminum . e .. LG long-
“ASSY. . assembly’ : + LGTH. ~ length A
CHAM. - chamfer P MATL. material
CBORE. counterboré  ° e, MED, medium
CRS. cold rolled steel - A PT. . part
CSK. - \_ counté 51nk o R or RAD. radius L
DIA. N\, diame ) Co “REQD. required
DP. \ deep. : . R.H. *  right-hand
DP diametral pitch "+ SCR. *. screw
DR. dril} ' . = soC. . socket -
CDR.OR . ROD - drillrod - - - R = SPEC. ~  specifications
EC. SP. equally spaced SPHER. ~ spherical
FAC finish all over STL, steel
HD ! head. sSq. sguate . )
HDL. - . handle S _ TYP. * typical .
HGT. - height ‘ W. .+ width
HEX. . hexajonal .
o s -
: N ‘
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CONTENT OUTLINE®  ~  TEAGHING pom'rs AND 'mcmuquss R
RN R
e In Types of Grinders Introduce ‘the various klnds of sqrface grinders:
\' g . : 1. vert1cal spindle, reciprocating table
e L 2, horlzontal spindle, rotary table . L
e TV 3, horizontal spindle, recipro t1ng table - -

r_..'(','..' \ - 7 /

o L Expla:.n that the above mach:.nes may use the

RN electrolyt1c grindlng systemw/ -

p . (3 ,‘. . . , l ]
Im. - Machine(;artsh. .~ Disclose that some types of sp1ndles\are .
' R oo . 1. sealéd cartridge, drrect drive ‘

R S . 2., sealed: cartrldge,l/elt dr1ve o .

Explaln that -the type;/of feed lbchanlsms used ¥
for'fhhﬁe, ransverse, and vertical movements aré
;gﬁher y &t l;c Q mechan1ca1 N ST
) 5 JURNE VR ! g |
. A " . 7 Note thatlthe lead ‘eTew dxals have differeint
' : "'graduatlons such §s 0001", .ooI", and ooos"

1
Point out where ‘locks are .located, such as-on the

\i‘\.splndle head and-ffie saddle.

Show the. location of the table tr1p 'dogs and stops,J
‘gnd how they -are regulated and set. -

»
LI

‘ A
Y Demonstrate “how hydraullc feeds.are4set and

-[ . e .~ regulated for cross feed, lppgitutional feed, and
7 o, - down feed. % IR
. . g : a7 =
ITI. Machine Accesso- .Explain that accessorles are ava1lable for surface
ries : grinders, such as. , ,

‘1. high speed grinding attachment
- 2. wheel balancing stands 7
3. radius and angle truing attachments

N

\,-

A. Toolholding Call attentlon to the value of 1nterchangeable
! ~ wheels -dnd quills, for example,in form'grinding
and grinding of work in confined areas.

Mention the use .of segmented wheel chucks and the
advantages of segmented wheels for vert1cal spindle
surface gr1nd1ng machines.

-B. Work holding Develop an understanding that vises of both plain

' : ~and universal design are available. Explain chucks
de51gned for flat ngnferrous metals

. : Pomt out that there are aux11ary tables avallable
- for mounting work. Such tables permit the gr1nd1ng
of pla1n or compound angles. e

s .\ .. " .
Mentlon that the tables referred to above are’
. 5
".v> B 16 ',:.
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CONTENT OUTLINE ' °  TEACHING POINTS AND TECHNIQ

: ’ f available with angufar graduations er sine table
' . “provisionms,: and”Qay be equipped. with magpetic
N B B chucks. S Do

Ce : Explain that there are other work holdrngtdevices'
‘e S ’ . available,such as- 1ndex1ng centers, fi ures,
< v ' " steel angle pla'tes! and V-blocks. » 2

, . Lo Point out that there are various. types of mqgneticl
~ o " chucks,such es pepmanent and e1ectromagnet1c, and .
» o that,they. are either’ rectangular or round., .

i Staté.that so e of the r1nd1ng whéel abras ves
: > diqmond alumlnum ox1de and s111con catbide.
L ae b
P01nt out” that. ‘there aYe standard shapes of ’
_ grinding wheels, for example. * N
.. " 1..type 7, wheel recessed on both. §1des D
<20 type 1, plain straight wheel e

- o v Further d1scuss the compos1t1on of gglnd1ng .
: . " wheels, including = = - - -

. , ‘1. grit size . .+ . " S

I St ' 2..bonding materials. R

S A A o 3. structure o

4. grade .- .* AL

F’, . . " Call attentlon to the fact that gr1nd1ngjiheels-
’ R .dre $ized by. hole diameter, width of face, and
oo eptside diameter. _

- Demonstrate the proper procedures- fbr mountlng
grinding wheels, such'as disk type- wheels, dia- .
. mond wheels, and plain wheels. . . -

Show_how large diameter wheels can,be balanced,
using a balancing stand. Indicate that some
‘grinding wheel spindles have a built-in balancing
system,

Emphasize that for wet grinding .you should allow
the coolant to flow on the wheel when dressing.
When grinding is done dry, the wheel must be

. dressed dry: Mention that manufdcturer's speci-
fications for dressing diamond wheels must be

, obserVed :

TSt eI T T et re T SSETE T oI CITIIT T TICTITTT T T T T ':-‘3"-'-’:;’—‘.;_’,;
Interpret the meanlng of dlamond wheel terns, suc\
as concentratlon, bond, and gr1t size,

Discuss the dlfferences in dressing, trulng, and
. shaping grinding wheels by- various methods.

117




CONTEN‘P OUTLINE , TEACHING POINTS AND TECHNIQUES - .

s

o leferwetween the: vafious types of wheel
r dressers, and(thelr app11cat10n Present as
' Lo : example
e 1. -abrasive wheels or sticks ST,
2. mechanical precision dressers oLt T
3. dlamond wheel brake dresgers /. T

'State the 1mportance' of trumg a Uragond grinding
< . - wheel w:.th an mdicator S o

Explam the princ1p1e of crush wheel dressfng

- when applie; toxform grmdmg Elaborate on some
: . related items such as. - . - -
- 1.  cxush wheel size and compos:.t:.on - _

g _ & 2. grinditig wheel types
o : .7 3. speeds and feeds for crushlng or. g‘nnd:]ng
. “{\""—*“ . iy
o . . *urmsh grmdmg wheel’ selectlon charts and show
€ héw they are applied in the. selection” ofa . -
: ". - grinding wheel fgr a partzcular grmdmg problem

\.‘.

S wn T
V. Measurement and _ List and exp1a1n the various types of me‘asurmg

_Inspecnon .+ tools. Suggest that these coeuld include- .
Co T _m1cromet8’rs (calibrated .in .0001"), . 1nd:|.cators,
, b e comparators, and profllometers o RE
L -* _  Call attent:.on to the faet that opt:.cal compara- ~
' o tors are available in wanous magnlflcatlons, for—
oo - example 10 power and S50 power._ E S
. - . ) ,)‘
vI. Blueprint Readmg Introduce and cover all necessa"}y blueprmt {jdmg.
A . For ximple
R .- 7 1. theory of orthograph:.c progectl.on ‘

Coe . . 2. language.of lines -
SR , 3.. sectional views: .
' ‘ P 4. tolerances '

T . 5. symbols , T
- VII. Speed.s‘ and Feeds ‘ Defme the mean1ng of sur speed in relatlon

- to grmdmg wheels. ﬁlscuss proper crossfeed
-~ rates for rough and flm.sh gnndmg.

/ Consider and compare the depth of cuts that may - -
be taken .on vertical spmd,le mac}hnes and’ horJ,- -
e wn s zontal spindle machmes - -

o Coa Contmue by- explénnmg how longltudmal or rotary .
Srmreme g wot@blesspesds Wil affeot—gnndmg«wheel ~wear, and,? -
' surfacé fnush . )

.-\DISCUSS the fact that the- amount of contact area -
+ on the workp:.ece determmes wheel compers:.t:.on '

3 . \(

o v 18 e
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CONTENT OUTLINE ‘ . - TEACHING POINTS AND TECHNIQUES ) R - »“,

Lo Co selections. This affects Eaa\e:ss, grit size, and
N - structure. . )

nt out thgt rotary: grmders have var1ab1e table
o ' .and in-feeds.

r .

\ VI}I. Trade Mathe- ‘ Introduce and cOver all nbcessary trdde mathematlcs,
J magics | such R
PR IR jx 1. s face speed fomulas R | _ :
: . i 2. r.p.m.” formulas - g : e
¢ ;, tr1gonanetr1c f\@tlons \ o
, ~. '3
“IX. Coolants S Pre&ent mformatlon def_ ing ‘the use: and kinds of

- .. ¢ cutting’ fluids and tho desired advantages of the
o cutting fluids, as  high, cuttipg speed,.i good
' -surface f1n1sh and longer tool 11fe.1. -

,Estab 1s that somey functmns of cuttmg flmds C\
% are ricatmgIn coolmg, and antlweldlng

R .’POlﬂt out where. the cpol_'t flow should be d1re5ed ‘
S " © oy, in relatlonwto the ‘work and ‘grinding wheel.' G
P . T - Continue by’ exp{?nmg thi “dirty coolant wil“]f -

: S \affect the surfave- fmish ‘y 1eavmg scratch marks,'
o . \ ,onthejotr ‘ e

/ | - ' vEpram the ratlo of water soluble 011 concen-
trate in mixmg soluble coo Ats . : S

L o _ Q , - »Tell about d1rect1ng coolant flow by sofie methods ~
. o ~ -such as spray m1st/ flush (flood), and ﬂu\‘o‘—ugh the;
- o, wh'eel o _ , : -
' ;'x. - _Care and’Mam- 'ProV1de some informat:.on concernmg the care and A%
- ‘tenance . maintenance of the type of ,surface grmder in use, o
T - cover ring . S
o ' ' 1.leaning of machme R R
: : . -2, cleaning of chucks o
. . I 4 3. mounting of wheel" sleeves \
‘ ' N 4. making machme ad;ustments
U PR : Utlhze the -standard operatlons and. repair’manual
. for maintenance information on the grinder<in use) ¥
9 o - It includes, for example, fubrication,land how o
] U the wheel. spmdle is removed. - o
' : . C . (
S , ‘,‘-'_\-State that the coolant fi 1ter ) must be kept clean. .
T e " ""to obtain gooé coolant| flow gnd good f1n1shes on
- _ + work surfaces. . 4
Cite the procedures or\ reswrfacmg a magnetic
_ chuck. Include the metHod of checking the chuck
” \

1 9 \
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'CONTENT OUTLINE - - TEACH.ING POINTS AND TECHNIQLUES _ ot fa

N for ac‘xraoy Wlth an 1nd1cator

R -~ ’
. Show how the guide rail fis ground parallel w1‘th
Ve S the work table and demonstrate how'-to~check it .
' _-\mth an’ indicator. - ~ A %y

2 . / Note that magnet1c ch cks not in usg shou d be >
: ' throughly cleaned an greased to piotect the o
mugnetic poles from dirt and ,mozstuze Mention . \
that ‘light burrs. on magnetic cks can be ra
: remqved by han, stonmg * ' )
XI: - Safety E : Introduce the following safe workmg practices for“
o . -operating grifiding machines: . e ',‘
e o 1. Wear close fitting clothes._f : .
e ' ‘2. Wear:safety: glasses.’\ - 2
3. Make sure all guards are uL,place.
4. Keep hands away from mov~1ng parts .

the sur_face grinder, SUC
1. Make f-:_ure ~that the ;

3 vake sm‘e that the gx g
mounged ‘4nd ‘has no’. flaw 0
- 3. Never attempt to c1e ; St
~or moL 1t.OT Temove WO ?' anl
: - is. out! vof,_the way, i.! E
s, 4. Always'gbserve . the: ‘3‘ nding - and dress1ng

. - - . actions’, from ‘thel N ht-hand side of the
o /‘/< : - machiney sto ‘avoid. flyi .
“ 4 Ny 5. Know that’ the wheel ¢
A A star®ing:the grinde
A 6. Be sure that you know the safe 6perat1ng
~ speed of the wheel ybu\are usmg !
XII. _‘Trade Terms - Expla 11 terms Wthh are pertment thlS

amit of the course, such &s- sparking out,
.glazing,

XIII. Operations 5

A. Grinding flat " Show ow to properly p1ace material on the magnetic -
surfaces _ chuck to grmd a flat surface.

-Pomt out that Iong “thin- pieces of work are best
: - . set d1agonauy—‘across the _chuck,_and that alter-
¢ o nately turning the piece over and making light ~
o - cuts WII} reduce the chance of warpage due to heat.
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! CONTENT OUTEINE w - TEACHING POINTS TECHNIQUES |

. - [ )
» N ot Demonstrate how to usq gnet1c parallels on a .
g \ . .’(n.se when gr1nd1ng wo p1ece of - unusual shape

: . B. P,ara lel ‘sur- _“xyém that work ca:n be ground parallel by
BRI *  face grinding . ious methods, such as

“

1. holding d1rec on the magnet1c chuck
. 2. holding 'in a'grinding vise : T
/ O, i 3. clamping t®. an anjle plate‘ Ce e
£ '_‘4. using doub }}fac m"ﬁsklng tape -

w,'

: Mentlon the use of magnet1c parallelSathat are
: R . “set on the magnetic chuck, ground parallel; and’
T~ . < . 4 then used as: the surface for mount:.ng work..
 C. Grinding ol Tell about the p ogedure’ for @quary(g re&\tanguﬁr
. square . piecéds of work ng - ‘precision’ gr1nd1ng vlses,
» ST . angle plates' and squarlﬁ- fixtw

L ’ A T Cautlon the students to remove all burrs bpfore .
' T e making the’ next sett1ng o the haldmg*dev:.ce.

: o \. ‘Qg:é/mn the ‘use. of a V-block .for.'grindl the’ end . _
o - A\ a round EJ{,ece of work sqpare o n\ L

" . . D.'Angular ‘- Suggest ;hat ‘the  fc “ung holdlng devices may be
o r

‘grinding . .. used to grind angulay surface® - fixture, tool% . '»
: maker s vise, magnetlc s1ne e, and ang_le .

o .' plate. . v R e (

: _ - Explalh that compot d angles are, ground ’by the.
\ o .2 . 'use of a compound gﬂ’é’"bar table equlpped wm'h a
- o magnetlc chuck
.E. Form grinding - DlSCUS eV1ces for form dressmg ‘a grindlng wheel
. o such ~as\J ' s .- : e
)' ‘ 1. radjus- and angle wheel dresser
2. template form dresser :. %
.3. optical form dresser '
'4 crush- form dresser '

A

R

Contmue by stat1n2¢that there are two .types of
template form dressers:: those mounted on the - .
sp1ndle and those: mounted on ‘the table.,

n,

+ -—-—F, -Side grinding Demonstrate _how" side walls _can be ground by under- ’
. cuttmg the sides of the grinding wheel.

'“’;"""""f"i""“":T’":“’*G"?‘*:Cﬁfoff:'gi"i"nd‘- ""”State that" hardened steer“parts are-usually” tut

ing Co off by usmg a resonoid-or rubber wheel.
H. Cylmdrical rd Point out that it is poSS1ble to do cyllndrlcal
grinding . grinding operations by mount_mg an attachment

10

-t ' . ) o s ' ' )
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i




b

CONTENT OUTLINE ~ - TEACHING POINYS AND TECHNIQUES )
R \V’ﬂ, ' designed for th1s type of work L e
_ . . __
I. Inzernal r_"’ ‘Discuss various operatlons that ‘:an be performed
N grlﬂdmg - 1nterna11y by the use of ‘the hig speed surface '
i grinding attachment. These include ) :
! o~ - 1. grinding slots and surfaces yhich .do not ‘
v, ‘ ! —permit the use of a wlarge whtel '
Y e - R 2.. grinding 1nterna1 radu ' _
. ' 3. blending radn to an angular or‘*"strmght )
’ ‘plane o i , N\
oo _. L 8how 4how the flxture, qullls, and gr1nd1ng
' \ . are mounted, e R SV y

J. Cutter - - '_«Stqte that cutter gr1nd1ng 15 done on the surface L
. grinding -*". grinder.. . Mention the follow:l.ng exampleS' TR e
x ~ .1, form grindifig. 1athe’ tools :. v et
S . 2. grinding_tools for turret I&i 'e"'ﬁw B R
R N S : 3 g\{mdmg m1111ng cutters (mth a‘ttachment) S

s . ® - .
\\_ i SR ;’? o Cont1nue by show1ng that tools such as taps, ,

?,4’:_. o

“reamers, and form cutters can be ground us1ng L .
index centers.. L S Ty o

. .. . . .. . pin . ‘ ‘2

- 7 " W
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Unit No. Operator'a Job Title: Surface Grinder Operator :
L —— ? 2
Fwoﬁect 1 Proaect Name: Scrlbeql ~c\\\ :
Job No. 1 ( Jol? Jame: Scriber \ <. D.0.T. No. 6&3 28
'ML“ — : _Time; .3 hours,
Performance Obaec'nves. \ - Opérations: -
Using only the equipment, materials, and =~ 1. Wheel dressing o
operations listed here, the student will be able 2. Parallel grinding
. to produce the piece shown\on ‘the draw1ng in 3. Grinding squar; _
. accordance with the time and" accuracy require- 4. Angular grlndlng . RN
- ments specified. After completlng this job the L
‘student will be able to complete simi{dr jobs ’ ' TN
. With like speciflcatlons. \ e , ; - - ¥
| \ S ;‘ <« . A : .
Equipment: _ \: K3 Materials: \\3 I
Surface grinder ~ Protractor. . ... High speedtool bit 7
+ Grinding wheel - Micrometer - &n " x 28n’
_.Diamond wheel ‘dresser Oilstone ' A
" Angle plate l{f”’g ' Parallel clanps o
Surface gage P T 4
‘jIndicator» . - i\ . ‘
. . i ,
. Selected references:* v S s
Krar. & Oswald, Grinding Ibchnalogy - e
McCarthy & Smlth Ma‘chzne Tool Teahnology, 3d edltlon o
: . . S & - TN . N
' 1;ZSeJect 'stock and deburr. ‘ : ' R
2. Mount and dress gr1nd1ng whe. sharp 2..Use shop practlce for, dressmg
v and true. = / 3 wheel. Suggested wheel is -’ ‘
_ ' EH ., Ad6-18v. Lo
.3 Locate part on chuck,: contact w1th 3. Use 11ghtrd6nnfeed ‘maximum
g wheel.and grind to clean up. surface.’ " .. of .001'" per cut, to prevent.
: ‘overheating part.
4. Reverse part and grind opp051te side = - 4. Take ‘a reference’ cut across\
to .245" .dimension. second side, remove part, and
check with micrometer to hold
- finished size. Have wheel ,
: o - : " - out of the way. - ' Q'(—
5. Obtain angle plate and parallel 5. Use surface gage and 1nd1cato
clamp and set up so unground side ' on surface plate to make
protrudes above tpp of angle. . v . part level for grinding. = - ..
6." Grind third sjide to clean up. o 6. Set wheel to spark contact ‘
' and use light cuts. )
7. Locate piece on magnet on third 7. Spark contact and ‘take a ref-
*‘*tsurface»and*grrndsfourth*51de~ e —tmgrence-grindi——Remove —from-— == =
to .185"dimension, : . chuck and check size with microm-

eter to hold finished dimension.
Have wheel out of the way.

*Full reference citations are given in the bibliography.
RS e T
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< ‘.1‘ _PROCEDUFE. IECHNIQUEé AND M’LATE’D INFO.

9 -

8/ Obtan{ angle Pplate and. clamp, then - 8. Block the work w1th parallel
set up workpiece to gr:uﬁd sharp = blocks to hold securely, and
.edge to a 65° angle. . . " use very light finish to . .

- 7 grmd sharp edge at 65°‘ang1e.

9. gRemove burrs with stone.and submit , ] -

for inspection and grade. o

) / ‘,. I ‘ ' -, ) . ‘\'??)\\ : .
. . . : . . s , N
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Unit No.~ . Operator'e ‘Job I%tZe. Surface Grinder Operator ‘
. : 0 . v g
Project 11 Praaeat Name Drlll Stand" _ _
- . v x )
Job No. 1 2 Jbb Nhnn Dr111 Stand o B . D.0. T. No. 603 %EO -
. ) . _ . o ' S
Wo, 42 L - i Em, 4 hburs L
T R as ' s . —
Performance. ObJectwea. Coe ' " Operat‘wna IR S T
Usiﬁ% only ‘the equipient, mater:als, and 1. Surface grinding T
operations ‘listed here, the student will be' able - 2. Angle grinding =~ .-

, %0 produce the piece shown on the drawing’ in: - R
accordance with the time and aécuragy require- . .o . BT S
‘,ments specified " After complet1ng ‘this job the, = g A

stident will beaﬂéle to cOmplefe similar Job§ S o
,mmlﬁewwﬁuam@ e : _e.f

0 .‘ ’

p’qmpment. S

. Surface: grinder il R
"G§§¥dlng wheel = = - Sted¥fRrule <, .. ‘f"; 7. CAURE o
- “TI®ing vise - e _~-j SR, h,w“’_,'wor iece “from millrhg R

Diamond wheel dresser S, e ‘;"3j*~“fu;{and drilling operat1ons fjg .

,Square o . U R S

. Ly TN 2 *”‘j .;
._Selected refhrences. l?;
d

- Krar & Oswald, Grinding fbchnalogy e T
..-_McCarthy & Sn@th. Maahme Taoz Technalogy,g:. & editi
\ e < 28 '-:"ll"'.-' S

1. Mount straight whgel. ~ " 1. 3% x 7" No. 37C24- KVK wh el is-
v Lo T ST S recommended :
, ) y y ”ﬁ,ﬁ L o »
eez;vﬂnress wheel,gﬁgv o . - e
‘3. Set up to gr1nd the bottom ‘ .3, Place the workp1ece in: the V1se
. surface of the workp1ece . B with the bottom surface up.
3 Tk g s - ..~ Place the vige on the magnetic
‘ S chuck to grénd the workpiece
‘lengthwise.
4. Grind_the bottom surface. =~ 4. Grind to ‘clean up w1th a good
- . o ' ) ~ finish.
5. Set up'_~ i ;'nd-one adfagent side. l 5._Leave the vise in the same po-
T . sition as in the previous oper-
' AN ) ation. . Place. the workpiece ‘in
o - | e tﬁ§§ylse with the bottom fin-

: . ished, surface against the solid 4
,:‘:‘z.—t—_*,-'::::?—::.:.":;- LTI IR IIION L ST T 1 :7_3'8 ‘""w «-a Sheet - ,_—*_paper be- e ]
' " tween to prevent scratching the"
f1n1shed surface.
v .. 26  *

S T 1




.il' ; . ’%ﬁ?;;jgﬂpsgggaﬂp-:f o , TEQHNIQE§§ ANQ REEATED INFU.
' e R on alllsetup operat1ons th
T T R e s RS T 1 oW, place. a sheet of paper

. o ¢ between jeach finished surfaqe ,
o e ~ of the workplece and the v1se. %uj

6.’Grihévthe adzacent s1de. o _,'. 6. Gr1nd ‘to cLean uP Wlth a good S
/ B T , : f1n1sh e

7 Set up to grlndfone end. O 7,‘Leave the v1se31n the same po-f-'
: . sition as in the previous oper--.

... ation. ‘'Place the. workpiec om: -,
*  end.with the.finished bottom ;'
- : - .~ . surface against the" solid jaw,.
A : _ R . and .the. f;n;shed side surface '’
' : o ' ~  at right angles to the: surface L
& of the magnetic chuck...;.:,‘,""”

" 8. Grind the end. ' "8.fGr1nd.to cleaﬁ uP'w1th a good
. ) _4_/’v R ' . v . o ‘-». . .. flnlSh

"9a Set up”to grind the -other end. . : __9..Leave the v15e in:same po-i}-, _{3;
S , o 7,7, sition asin the’ revious -oper-

- ation." Rlace theufinished -end- .
" of the. workpiece ‘down. in* tﬁe';~u

‘yise:with the:bottom of the R
.-workplece against ‘the, 011__Jaw. “4

0. Grind the end. o “IOf'Grlnd_to the “ov ength of -
P ) o s 76" Dress ‘the. wheel?when'nec-..v. :
s . ,essary to obta1n a good*flnlsh
xll.-Set up to. grlnd the. unf1n1shed 11, Leave the vise in the same po--:f
side surface.‘. S _-'ﬁ ' '\sition as ‘above.: Place the -
- - " . == < - g~ \bottom of the workpiece against
- e . " ‘the solid jaw with the. f1n1shed R

- gide down 1n the v1se.;;,»

T

12, Grind the side. ',i. v_m ; _;" 'f12 Gr’nd to a w1dth of . 3"‘v

.
13, Sex up- to gr1nd the tOp sugface. 13. Leave the vise in the same po-
: ¥ T N ‘ " sition.as above. .Place the.
’ " side. of -the workpiece against
n the solid jaw w1th the ‘top sur-
_ ~ ace up. g
14, Grind the tbp surface. _ o 14, {ind td an’ overall height of
‘ . ,L}v : v . ‘- .12" i e *
15. Set up ‘to gr1nd one long beveled . 15 Leave the workp1ece in the same
edge.,' , . ~ position as in the preceding step.
' T . Tilt the vise to an angle of 45°.




Pw

16 Grind }the " x 45° bevel

““17. Set up to grind the’ second long |

beveled pdge.

JECHNI S D HELaTED T9E0.

17 Tu;.'n the workpi?‘ée in: the vise
. 180° so that the second long -
beveled edge 1s in positmn for

: grmd:mg iy : o
. 18. Grind the second. long. heveled S S
edge to -!5" x 45°, . - : ,
19. Set up to grind the bevel on One 19 Wlth the vise in the same pos:.tmn
© end. _ , .~ as in step 15, set the workpiece
' o on end in the v1se.
20. Grind the %E" X 45°.fbeve‘1 | R | T L N
21. Set up to gnnd the bevel on they* 1. Leave. the vise in the same position
opposite end. = -as in step 19. Set the workpiece
“ _in the vise w1th the fmished
‘ » ' »_.‘end down in the vise.
22. Grind the L" x 45° bevel. . :
23. Remove all sharp edges and submit
for -inspection and grade. .
- ’ H .
L. T . y
[ . \ -~ X
§ ' -
% P
)
’c-‘ ; - . » . . " | \
- 28 o
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Selected referencea. -
Krar, & Oswald, Grinding Technology

‘Unit No. Operator's Job Title: Surface Grinder Operatbr
‘ . ! v .
Project II1 Project Name: Arbor Press .. '
: - , _ . _ -
~-Job -Now—-'1~ -~ - -Job Name:--Base- - - --————-. --D:0. s~ No. 603.280 - —
ing N 27, 33 } &E '3 °hours
Performance ObJectzvea. o . aperutzana- -
Using only- the equipment, materials,-and 1. Flat’surface grinding
- - operations- listed here, -the-student-will be able -2.- Side- gr1nd1ng»a- Eiraase
to produce the piece shown on the drauing in 3. Wheel dressing .
- accordance with the time and accuracy require- 4. Fitting for assembly
ments specified. After completing this job the 5. Angular grindifg ~
student will be able to complate similar jobs ™~ 6. Angular wheel dressing
with 11ke spec1f1cat10ns. : oL
Eqmpmﬁ / % laterials: ‘
urface grinder Dial indicator . »© . CRS €C1020, 1" 'x 3" x 3%n
hinding wheel Mill file “~ ' I ‘
ond wheel dresser Sine bar . .
Angle plate Gage blocks . : \
Parallel\;lamps = Angle wheel dresser
Surface gage " parallel R
Steel rule *

McCarthy & Smith, Machine Tool Teahnology, 3d edltlon'

1. Select part and remove all-burrs,
2. Select.and mount grinding wheel.

. \""

3. Use shop procedure to dress and
. true -grinding wheel. :

4. Clean magnetic chuck, locate
large flat surface of the )
workpiece flat in center area, 1
and turn on the magnet.

5. Set table stops to correct p051t10ns
and set crossfeed for medium feed.

6. Start the grinding wheel and lower
the wheel head until the wheel just
sparks the work.

7. Start the table travel and feed the
.entire width of the work.

‘8. Grind to clean up; take off 001" per
cut.

9. Stop the table travel and move the
wheel out of the way. ;.

10.Release magnet, remove work and
‘cleah chuck.

. 0'.
TEEEEI@E@E‘ZED EELZQEE“INFo;
[ 4
2. Suggested wheel is 2§A46-J C
8VBE.

Be sure chuck is clean and

has no nicks or burrs on the
surface. Check magnet for
holding power.

Wheel travel should be about

1" beyond the ends of the .
work.

Have wheel revolV1ng when it .
comes close to the workpiece; -
make contact at the high point.
This checks for high spots.

Never try to handle work
close to the grinding wheel.

‘4,‘ 29 -

18
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TECHNI UES AND RELAﬂED FO.'.

12, Remjve e part from chuck and débur'm? o

sh edges. : ' ‘ o A o
13. Set up to grind the 51des of the 1" 15.'Use parallels 1f necessary o
slot as follows: Place the workpiece . - to elevate .the 1" slot. above .
on the surfacé plate and. clamp. to a. . . - the top of the- angle plate. .~
- suitable angle'plate with two clamps. =~ .
14. Use shop pract1ce to undercut the f,14,1Use hand held wheel dresser
_ grindlng wheel for s1de grlng1ng. , . .- Qr one located on. magnetic R
' . - chuck to. undercut side of
R T '»v? - . . vheel. (No. 12"dish. wheel T
: o L L ;53may be substituted.)" Av01da;;
‘ ' ' o ﬁ.,;f.ﬁf1y1ng part1c1es./d¢_ e,'
. 15.'Locate t e angle plate oh the o ~ 15, Usethe back rail. of the _
* ‘magneti¢~chuck and grind. 010" on . . . magnetic. ehuck for proper
* . one side of*the 1" slot. . R, alinement - R
16. Reverse the angle plate on the R PN » .
magnetic chuck and.grind the other S 5* ’_;-j;jﬁ‘.[;v_ e
d side of the §lot: ﬁ‘gflt the mat1ng e @'g-v”f 'f'”“:i,J 'v‘f
o ,part.}, : ' '
© 17. Remove workp1ece from the angle 17. Clean magnet1c chnck and
plate and deburr sharp edges: - angle plate. - .~
18. Set up sine bar to 37°. Position =~ 18. Check: alinement carefully .
33" side on sine bar and clamp to ~ ° ,when- clamping work.to angle >
-angle plate.. e T plate._ VO _ R
19..  Grind the angular surface to t" o Co R
. 'x 1" dimensions. - o 4 oo A S
20.,Reverse part, position other side L e e
on sine bar, and clanp to angle PR T T
) plate. 4 o B
-21,: Grind second angular surface to. -J' o L . ’ R
. . "x I dimensions.- . - Lo o
'22. Remove.part and deburr sharp edges. ool il
723, Set up angular wheel dresser and - " . e e
~ dréss wheel to 45° angle. = L S
24. Locate part on magnetlc -chuck wrth -24. Use parallel:to aline work-
o oa parallel against the back rail - ‘7 -edge ‘for each chamfer. - -
, and grind the 45° chamfer on. top o Voo e
. edges. R o - o -
25. Remove all sharp edg and submit
- for 1nspect10n and ‘grade. I o D
a »
ES
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Operator 's Job mtleg,v Surface Grmder Operator

Using only the equipment; materials, agld

it No.

-~ Project 111"~ .~ Project Name @Arbor' Press~. ":"f”"":_é""“:“ e
' Job No. 2 Job Namef Ra‘ck i - : ngo T. No. 603.280 -
Bepting Boss Z128 et f;,_...t (e lhow

PerfamuerbJecmwa -“L‘r“ i Opera'biona. DA

1. Wheel dressnig'

operations ‘listed here,: the,gtudent will pe“able 2. G;inding parallel
¢ to produc$ the piece s}id\m on the drawmg in '
~ accordange with the timeé and sccura - require-. “df
ments specified. After completing this job the =7 R
student:Will be ‘able to complete sidlar jobs - , .
with ll.fpe specificatzons. o 3 S =
Eqmpment P Materiale: N
Surface’ grinder- 1020, 22 x 5," x 4-" R
Grinding wheel piece: f’rom m:.lling machme
Diamond wheel dresser operation ' I

1" micrometer -

Mill file - ‘
Selaected fenences o
Krar & Oswald, Gmndzng Technology

McCarthy & Smi, Maah't.ne Tooz Technolagy, 3d edition e

ik
(_\/—\ - &

Select part and remove sharp edges. e
Dress gnndmg wheel. sharp and true

Locate part o iaghetic chuck aixd -

grind first side to clean up.n_

dimension.

Locate ground. surface. on magnetlc
chuck and take a reference grind.

Grihd part to L. " dimension.

Remove sharp edges and submit for
inspection and grade.

Wheel 23A46-J8VBE is recommended. ‘

" Use shop practlce for dressmg

31

20

_wheel.

Check ma'g"netic chuck for nicks™ <
or burrs.- e

.4Check slze Hlth mierometer to .

. finish

esfabj/lsh amount "to gnnd for

This gart w111 be used ds a .
gage to finish grind the’ column
slot for assembly. ' :

-

7

P |
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Unit No.  Operator's Job.“Title:
Project 111 ' Projeot Name: -Arbor Press

M' ing Nog, zz. 32

Surface Grinder Operator -

‘“”*ZEZKﬂfMNbim603:280fifwm

o

+ 2 hours:

1

‘Phrfbrmanae Objeattves. . QQ'
Using only the equipment, matdlia

to produce the piece shown on the drawing in

accordance with the time,and accuracy require-

. ‘ménts specified. After cOmplet1ng this job the-
student will be able to_ complete similar JObS

. with like spec1f1cat1ons.

, E@utpment.
Surface grinder
Grinding wheel

. Diamond wheel’ dresser

1" Micrometer.
‘Parallel
Mill file

Selected. refbrenbe; '
Krar & Oswald, Grinding Technology

McCarthy & Smith, Abahine Tool Tbchnolagy, 3d ed1t1on

1?!%2&%&!&

1. Select part and remove sharp edges.

2. Dress gr1nd1ng wheel for s1de gr1nd-
ing in a —-" slot. : ,

'Opérattons.
1. Wheel dress1ng
2, S1de gr1nd1ng

hutertaZs. - .

CRS €1020, 1" x 34 x 6"
piece from milling machine

operation

No. 23A46-J8VBE~wheel recom-
mended. Wheel must be extra
narrow to clear L slot. -

"Use a dish wheel or specially

Clean magmet1c chuck, locate parallel

. .against back rail, and umount workp1ece "

.~ against parallel.. .

4. Grind one side of slot to .281" wall 4,
thickness, .625" deep. :

5. Reverse ﬁart?on/chuck ‘locate parallel, 5.

- and grind other side to sliding fmt
with mating part.

‘Remove sharp edges and submit for
inspection and grade.

32

.dressed. dowp stra1ght wheel.,
Part must” e parallel to table
: traVel.~ &

~jChecR 31ze'w1tn'm1crometer
and redress wheel if necessary..

Side grinding requires light
cuts and spark1ng out for

. accuracy. .
Use mating rack to gage f1n1sh
size of slot.



. my

@

y Unit No. . OPO’GtOP'G Job ritle: Surface Grinder)Operator £3~1'

L
3!

Prbject v Project Name: Surface Gage b J' '

»~Jbb -No.--1- e~ Jbb~Name:mmBase~~afm-w_¥£_~;~~»~~m . O»Te-Na.r603;280\\—f
Drawying Nos. 25, 26 = 5 Timg: '3 hours
Pbrfbrmance Obaecttvea. f o - ) 'L0perattana.".‘4$*f

v Using only the equipment, materzals, and 1. Wheel dressing

- operations  listed here, the student will be able " 2.7 Wheel mounting = e
to produchthe piece shown on the drauing in 3. Grinding parallel v
accordance with the time and accuracy require- 4, Grinding square -
ments specified. After completing this job the 5. side grinding -

. student* will be able to complate similar jobs "6.'Angular grinding
with like: speciflcatlons} S P
Equipment: | RN ' B Materiale: - '

* Surface grinder " Parallel clamps . - SAE 1020.piece from m1111ng
fGr1nd1ng wheels ~ - Surface plate S machlne operation . ‘
Diamond wheel dresser Surface gage : : A o

L »1" micrometer caliper Indicator. - _ v _
Angle plate _ Protractor - o e ’

Y Steel rule

Selected references:
." Krar & Oswald, Grinding Technology N ' g
McCarthy & Smith, Machine Tool Technology;. 3d ed1t10n

D - /7,7 AT m:ﬁurﬁsEuEL TED INFO. -

1. Select part and remove all sharp L Use‘part frpm}mllllng‘machlne.

edges. o . .
2. Dress gx1nd1ng wheel sharp and true. 2. No. ,23A46-J8VBE wheel recommended.
3. Locate part on magnetic chuck 3. Clean magnetic chuck before

~on side surface and grind to clean: - setting up work; remove any burrs

wp. . - " or ‘nicks. v ;

4. Locate part on ground side and
grind opposite side to 1.000".

5. Mount part on angle plate with 5. Level surface w1tﬁ 1nd1cator and
. bottom surface above the top of = clamp securely without dlstortlng
the angle plate. . the milled slot. °
6. Grind bottom surface to clean up ’
‘to a good finish’ - ! 4
7. Remove from angle plat locate on - ‘ .

- magnetic chuck, and grimd top sur-
face to..940" dimension. : ‘ -

-8. Locate on .angle plate at 15° 8. Use a protractor to set part at
angle and grind first angular correct angle and clamp securely
surface to 1'"/dimension from end. - without distorting slot.

9. Relocate p on angle plate at '
~ 15° angle and grind second angular
surface until -a 440" dimension -
is attained.

33 o
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LI ‘' ".\\ - :

wp®

) PROCEDURE _ I __TECHNSQUES AND. R‘ELATED INFO,
. v * )

10. Remove a11 sharp edges and locate .,,.;{,10. Use parallel to locate

part on magnetxc chuck in 11ne ' work toward center of
v~ with-back rail. e m,,..,; -¢huck.” - :
11. Mount and dress grindlng wheel 11. Use a-No.. 12.dish wheel
for side grindine. P or reduce the width of a
3 stra®it wheel and

. undercut the sidés.
' ‘ Wheel 23A46-J8VBB 15
12. Grind one side of slot to .270" - "~ recommended. '
dimension .680" deep. ‘ ' o
13. Reverse part on magnetic chuck;
finish grind second side of slot
ta .460" dimension to fit mating
)part.
14. Remove all’ shanp edges and submit - p
for inspection and grade. - &

- ' - . . ¢ -
- (:‘ v » . .

i:-%j‘:

N\

g -

( . | e
R ' ' . N
¢ 7
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. ..d_v us// v ] ) . ‘ '
Unit N6 Operdtor'a Job TitZé. Su;face Grinder Operator
..) ‘ \ L v
Progect v , froaect Name Surface Gage '; BN '~¢«
 Job Wouw. 2 ob Nare: Adjustment Bar - - D“b 7. Yo. 603, 280
: W I - ' ' '&m; 2_hours
LY ) — . ‘;S R
Performance Objeotives: / Operatw '
~——-.Using only. the equipment, materials;. amd_ - . 1. Wheel dressing
operations;listed here, the student will be able 2. Grinding parallel
to. produce“the piece shown on the drawing in = - 3. Grinding square o

accordance’w1th the  time and accuracy. require- . 4. Step grinding .
ments speclfled.. fter completing this job the .
student will be able to complate s1mi1ar jobs —  u
with 11&9 spec1f1cat1ons. - e

E@utpment. L T Mutcrzals
‘Surface grinder o Surface gage . ' SAE 1020, .460".x 480"
. Grinding wheel ~ Indicator ' o x 2.820" piece from mill-
. Diamond' wheel dresser 1" micrometer ca11per - ing 'machine and hqgs treat

Grlnding vise Oilstone : . operatlons
Surface plate : '

Selected refbnences - - i , , B
Krar & Oswald, Grinding Teechnology RTINS E
McCarthy & Smith. thhzne Tool Technology, 3d edition

—— . : i S S A

1. Selekt part and remove a11 sharp s

- edges. o .
" 2. Dress gr1nding wheel sharp and true. _ 2. Wheel 32A60 K8VBE is recom-
Co ) - mended.

3. Locate part in grnnd1ng vise, S 3.’Set up work in§V1se on surface’
‘indicate top surface level at each R plate and ‘eheck with 1nd1cafor.d
end, and grind off .010". - . ‘

4. Locate part on magnet1c chuck on :
ground surface, gnd grind opposite e o :
side parallel $o 440" dimension. = - WL _{:

5. Set up part in grinding vise, leével . = . - : f
side surface, and grind off .010". - R

6. Mount on magnetic-chuck and grind — - ‘6. -Fit to mating part, if possible.
opposite side to .460" dimension. ' : S : -

7. Hold part in grinding vise and : .7. Use the grinding vise for-:

.grind step to .220" dimension. - securely holding the part.

"’)*

8. Remove sharp edges ‘and submit for
inspection and grade.

. »
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Unit No. ~ Operator's Job Title: Surface Grinder Operator

Project V . . Project Name: Tool Bit Grinding Gage -

. JobNo. 1. Job Name: Tool Bit Grinding Gage _ D.0.T. No: 603.280.. .
 Draving No,43 — Tine; 2 hours )
~ Performance Objectives: LI : ~ Operations:

Using only the equipment, materials, and ' © +‘k. ‘Wheel dressing . .
operations listed here, the student will be able 2. Angular wheel dressing -
to produce the piece shown: on the drawing in 3. Parallel grinding =
accordance. with the tinﬂL .accuracy require- 4. Angular grinding

ments specified. After. somplet1ng this job the 5. Plunge gr1qding
-student will be able to complete s1milar Jobs
with 11ke spec1f1cat1ons.

Equipment: R R . Materiglg:
Surface grinder Angle wheel dresser Tool,;_”'l gage stock .
Grinding wheels Grinding vise 2" x“2 :c ziJ' from band-

Diamond wheel dresser ‘ Protractor '
6" steel rule

’ . !

Selected references:
Krar & Oswald, Grinding Technology - - o ‘
McCarthy & Smith. thhzne Tool TechnoZogy, 3d. edltlﬂh Sy

— E&@w@ I'E_——____gm g@gag@}gmmw,

1. Burr piecé.. ' o '
2. Locate part in gr1nd1ng vise and grlnd 2. Stralght wheel 32A60-K8VBE

_one of the parallel stralght edges to is recommended. Part should
2 clean up. be flat after heat treatment.
3 " Reverse part and grlnd opp051te edge ' : “;4. e -
~parallel. *
THUSet” up ‘and " 1evel “the 51de W1tH ‘the 10%— '4‘““U5e protractor or*Taynnt~~f—~~
. ‘angle and grind to clean up surface. . line on part to-level edge.
5. Set up and level.the side with the 15° : IR ‘
- angle and grind-to clean up. ST e T
6. Replace straight grinding wheel with 6. Use available-type angle
wheel used for angle grinding, and ' dresser. following shop
‘dress wheel with angle dresser to de- “practice. Diamond must
sired. angle. : L be on center.
7. Positiom part in grinding vise and
©  grind ome angular notch. to size and N
location.

8. Redress wheel to second angle and
grind second angle to finish size. , : .
9. Remove any sharp edges and submit for R
inspection and grade. : - o




. Unitﬁ No. Operator's Jobi Title: Surface' Grinder Operator

Project vi “Projact Name: . Mlcrometer Bormg Head
JobMo. 1 JoblName: Plate ' . D0 No. 603.280
Tie. 32 22 S o Zime; 1 hour
Performnce Objectives: - ' - Operations: |
Using only the equipment, materials, and ~v. 1. Wheel dressing .
operations listed here, the student will be able 2. Grinding flat T
to produce the piece shown on the drmng in-- 3. Grinding-parallel

accordance with the time and accuracy require- L
ments specified, After completing this job the T
- student will be able to complate similar jobs . o S

,%hke speclficatlons. ' . N
‘Equipment: D : : ' Materials: )
Surface grinder . . CRS SAE 1020, 1" x 2" x 2"
Grinding wheel . . = - workplece from ﬁilllng ‘
Diamond wheel. dresser S - . machine operation
1" mlcrameter caliper a ' o I

-

Selected references.
Krar & Oswald, Grinding Technology
McCarthy & Smith, Machine Tool rea@ozcgy,

| MQUE &

3d edition

1. Select stock and remove sharp edges.

: 2. Dress wheel sharp and true. - 2., Straight wheel 32A46 J8VBE
oL : is recommended.
"..3. Locate part on magnetic chuck and 3. gse spark contact and .001"
: ownfeed for good grotnd

‘grind to clean up one side.
: finish.

-.4,.--Be-sure chuck is. clean and
‘ that no chips or burrs inter-
fere with flatness. _.

-4 “Reverse- part-end-grind- opposlte si
. to 3" dimension.. it

[N

5. . Remove sharp edges and submit for
mspectmn and grade. :

37
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Unit No. """ Operator's job title: Surface Grinder'dperator

* v
. Projeot vI  Project Name: Micrometer Bor1ng Head

_JobNo, 2 Job riame: ,f,Dp_vap_a,llm..TB_lp.c_ks. .. .. D.o. T. No.. 603.280..

Drquing Nos, 22, 22,2 _ Time: 3hours

Performance Objectives: .

. Using only the equipment, niaterials, and Operations:
.. operations- listed here, the student will be able 1. Wheel dressing
"' to produce the piece shown on the drawing in , 2. Flat grinding

accordance with the time and accuracy require- 3+ -Paraitet—grxndingr“*‘“
ments. specified. After completing this job the 4. Angular grinding .-
student will be able to complete similar jobs " B I
with like Specificatlons

E’qutpmen_t:_ . o Matemale : '
‘Surface grinder Surface gage SAE 1020 piece from m1111ng
"Grinding wheel . Indicator . machine’ and drill press
- Angle plate =~ Angle vise , ' operat1ons:'. A
Clamps - Parallels ' L, o S
Surface plate : ’ : i,' %ﬂ’ I é

L. ' -

Selected refbrenaes. : ‘ . SR

~ Krar & Oswald, Grinding T@chnology S S

McCarthy & Smith, Machine Tool Tbchnology, 3d edition . _
TE

PRUCEDURE t .
1. Select part and burr sharp edges. 1. Use part from m1111ng.maeh1ne
- B ' d dri Tress,- -
2. Dress grinding wheel sharp. o 2. Straight’ wheel 32A46-J8VBE
3. Set bottom surface on magnetic chuck 46 recommended J'-
. and grind top surface to clean up. ' . R -
. 4. Reverse part and grlnd bottom to .-+ 4, Hold 1.000" size fchassembly.
1" dimension, " to mating parts.
5. Mount part on angle plate and clamp: « 5. Use surface plate’ and T
... securely with back 51de leveled for -__““-Mf-lndlcator on..s ce*gage
‘grinding square,  * ' to 1eve1 part 3ﬁ§?
6. Grind back surface to clean up squarg
" -. to top and bottom. . _ ' N
7.. Remove all sharp edges, mount part 7.7 Check fbr 1eve1 ‘and angle
in angle vise on para11els and set up with indicator on surface
8° angle surface. plate. -
8. Grind 8° angle to clean up entire 8. Match angle’ to assembly
surface, requlrements.
9. Remove all sharp edges and submit for
irispection and grade. ) : R

¥

L)
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ﬂrgnit.No; i Operator's Job tttle. Surface Grinder Operator _

s éonéct vi - Rroject Name:- Micrometer Boring Head , K?
Jbb No. 3 ‘ Job name. Dovetail Slide‘ D 0 T. No. §03 280
Pbrfbrmance Obaecttves. . T v’.b;erattone- .

Using only the equipment, materials, and
anperations listed here, the student will be able © 2.. Grinding square.
-  to produce the piece shown on the drawing in e 3' Gr1nd1ng qgall 1
- accordange. with--the .time and. accuracy. require-. ’_”4' “An Ia g p; i O e
ments specified, After completing this job the gular gr nding’ o
student will be able to .complete 51md1ar jobs o
with like specifications.' ' . .

1. Wheel dressing

‘Equipment: o v ‘ Materiqls: "-ﬂﬁ
Surﬁzce grinder Indicator % CRS part from. mllling '
Grinding wheel ) Angle plate *  machine Operatlon T 7,
‘Diamond wheel dresser. - Parallel clamps ‘ . , :
_ Grinding vise - "Angle vise : i . L ‘€§¢‘ )

, Surface plate Precision square " . 4 “
Surface gaif 1" micrometer calipers R

Selected references: .
Krar & Oswald, Grinding Technology )
McCarthy & Smith, Machine Tool Tephnolo 3d editi

ogy; 3d edition =~
PﬁOCEQURE I ﬂECHN QUES AND RELATED INFU.

1. Select part and remove all sharp edges.

2. Dress. gr1nd1ng whee¥ sharp and true. -~ 2. Wheel 32A46 J8VBE is )
. recommended : L
3. Locate part on magnetic chuck on one 3. Block with para11e1 for '
end and grind other end to c1ean up secure hold. :
.., tool marks, ‘ ' ' '
4. Reverse part and grlnd other end to
1 " dimension. - »”» » R
-5. Clamp ground end surface to angle plate T . A
~-and level the straight bottom surface . - oo o C}i:%;ﬂ :

with an indicator..

6. Locate angle plate on magnetic .chuck
and grind bottom surface square to ends
with good finish, .

7. Mount bottom surface on magnetlc chuck;

: grind tog paralle] to the bottom
"with good finish, to 1.000"- dimension. -

8. Locate part in angle vise set to 8°
and grind¥one angular side. Check

~ angular setting to match mating part.
9. Reverse part in vise and grind opposite 9, Use surface plate and

& angular side. Hold hole locations on. — ~-indicator to check hole *
centerline by checking and regrindlng - location on center of part.
opposite side if necessary. :

10. Remove all sharp edges and submit for - . -
1nspect10n and grade., . o ' ,rj"
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‘Uhtt'No. B v0perat9r'a.Jbb Iitlé: ;Snrface>Grindqrv0pefntor
. : : i “ . . ) I

Emojeot VII v Project Name: Lathe'benter , . o

Jbb No. 1 ' Job Ndna Lathe Center, MorsewTaper D 0 T Nb 603 280 e
| Do Mo is AR gm,,l hour

5 . , ". .. ‘ b -. . . . “ . . . :

Parfomoe 0bj¢atwea. - S 0peratwns. W

Using only the equipment, materials,’ and 1. Mounting wheel

operations listed here, ‘the Student will be able 2. Dressing wheel ¢

- to produce the piece shown on the drawing.in _3 Cuttingloff

~Taccordance with the time and ac:uracy ‘requite- -

nents specified. After conpleting* this job the
dent will be able to complete similar jobs

wi . 1ike specifications.

S -, PR B -
B‘qutpment. o S : ‘Materials. .
- Surface grinder . ’ Tool steel, hardened and
‘Grinding wheel : T drawn, Dimensions to be
» V-block and clamp : o _ selected from table on’
6" steel rule L ~ drawing. Workpiece from A
Square . ' T )‘ e . : >cy11ndr1ea1 grinder operatlan
| ’Me 2 o 3
balected refbrenoea {}&ﬁfl

Krar & Oswald, Grinding Tbchnology T R
Mccarthy & Smith. huahtne Tool Teahnology, 3d edition )

‘1. Mount cutoff wheel. : " 1. Recommended wheel is’ ?g"fx 6"
‘ L S dia., No. A60M-6R50.  This
~ cutoff wheel is fraglle,_gy
. ’ . . e hand}e with care.
2, True and dress wheel’ ' - 2. Use extreme cautlon.. Do'not
‘ ‘ ~ : ' i stand - ‘directly in line with
‘ ) the plane of the wheel..
3. “Mount work in V-block and o 3. Workpiece has, been hardened, .
~ clamp securely o -0 Y7 thus maKing” it necessary to
St - cut the excess metal off the
- ‘end ‘by means- of a cutoff
N .. wheel. e-;" dia. ‘end of .
' the piece) should protrude :
from the W-block so the wheel

ST guard will'miss the V-block ‘
. ‘.. . . and clamp - . )
4. Aline V-block on the magnetic - = - 4. Check alinement of the V block
chuck so the axis of the lathe by placing one edge of the
center is parallel with the : - ‘'square against the side of
spindle of the grinder, and " the magnetic chuck” ‘and the
the end that is to be cut pff o other edpe along the side of
is away fram the operator.’ / C .the V-block
s ' ‘ T ' :
.29 . . . N
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R PROCEDURE §'mc'mvlrguz«:s AND REgTED m?o,

5. ‘Position cutoff ‘wheel in relation- ~ 5. Place the cutoff wheel over
ship to the end of the _workpiece. the workpiece and measureg%#
. _ (- from the end of the work. to
L i the side of the cutoff wheel.
6. Cut off by using longitudinal. - 6. DO NOT USE TRANSVERSE TABgﬁ

© table travel, . ’ TRAVEL.
- T Feed wheel slowly 1nto work-

piece.

CAUTION:
Do not stand dlrectly in line

with the cutoff wheel, Use
coolant to avoid overheating.

-

7. After end has been cut off, sub- .
.~ mit for 1nspect10n and grade. »

: .41 | _. |
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8 owr Na, . Opevator's 'J&' mzu Snrfnct Bﬁmhr Opiﬁ’m
#s« __Pro:iaot VIII Proaect Nam Grmding v1se B Tﬁrté‘- ﬂ
Y To. 1 yob wame: Base b‘ohmeoszw

L

_ Pcrfbm wiaahvea. S T Opaatones
#.  Using only the equipment;. uttrhh. and 1, Wheel dPessing
‘operations listed here, the student will be able 2. G iﬂi para¥ el

to:produce the piece: ‘shown ‘o ‘the. draving in 8 Grinding squﬁa ~
accordance with the timd and ‘dccuracy tequires . . 4, Siottifg Al
~ ‘ments specified.  After conﬁlo“ting ‘this Job. the - ,5; s;aa gﬂ,’ﬁdi poe
" ‘student will be eble to cwlote smnu 3obs AN
o with like spocifications._ o -

‘ ‘} . ', < e - : ‘ ) " - '

Surface grinder Pnrallel clamps s BAE 1620 i“ ¥ 2" X 4{3

_Grinding- wheels; urface plate. . . rkpieu £rom milli il
- Angle plate . . “Indicater . . aellldng,. ahd hta% feat
. Grinding vise =~ I and 2v nicroietérs - opéﬁtiéﬁs T
~ Precision square Vernier talipers o SRR

' Magnetic V-block Maghetic pavaileis = SR TR

Depth micrometer manonﬂ ‘Wheel dressér B

 Selected mfemnces. R R et R

© -Krar. & Oswald, Gnndinz Mhno
- McCarthy & Smith, Machine Tool ﬂ'echnozogy, Sd eaitioh
. 3;7'3:??}’]}}7; .
1. Removoallburrs co ,
2. Mount cutoff wheel, SR Reeomehded’ sizé is '}7" % 6"
' _ g dia., No. ABO=M6R: - '
3. Grind ¥ x Tl'" clearande slot. 3, ‘Loeate workpleée on & magnétic
" V-bleek, backed Up with -
o parailels of angie plate tb
, 1 . hold the workpi%ce sdéurely,
Cut the slag FiFrst to redmove
strains in Phe metal #esult-
ing from heaf treatment. .
Use extrelie caatioh with cutz
‘ , . off wheel. It bi-eaks very
~ : L ) 9‘511}'5 l
~A. Mount straight grinding wheel, ' 4. dr x g" dia:; Nos “32A60= KSVBB
‘ is recomended.

AN

S. Dress and true the wheel. ~
6. Gnind one side of base. 6. Clamp the workpiece in a
: ‘ grinding vise with the
bottom surface of the work=
piece against the solid jaw.
Review basi¢ procedure fof
. grindifig hardened parts in
* : T 42 - ordet to remove the warp.
: _ Grind this first 31de to
' " . _ clean up. '
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E—— ) Y- base.

PROCEE

7.

9.

Grind thg opposite side of the
workpiece.' : ‘

Grind thevbottoh.surface'of the base.

.\-‘

base. .
o

10. Grind the other end of the V1se

11.

base.

-Grind the top surface of the solid
jaw.

12, Grind the bottom ins1de surface

13 Dress the,outer ‘side of the wheel.

-14. Grind the ‘inside vertical surface

of the salid’Jaw. '

?,.’»‘—

| “'-,__zls.?iigtmt {-’" s'traiéht wheel.

16; True and dréss the face ‘and both
.. sides of the wheel. o

X “

v .

17. Grind the botton and sides of one

of the slots on the side of the
" base. - _

43
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Grind the solid jaw end of the vise

- 16.

12:5;

14.

15.

\}surface on the ma

. the ‘back raili’
'.'drawing specifications, 1.970".

- in step 11.

X AND RFLAZED INFU. :
- the finishe ground
letic chuck.
~Grind to clean up Redress
“the wheel ‘and . remove material
. from .either or both sides as
needed to center.the .750""

 slot and to hring the. width ‘e_

of the. base 'to 1,970", ..

~ Clamp. the side of the’ base
~ to a pregision, angle plate’ 4;r i

© and indicate to bring both .
: ends level.,

Grind to clean

up. _,
. Clamp the bottom of the vise .
. ‘base to a precision angle -
. platey;
- .tosquareup. the ‘finished
- .'side of the vise bage
© - '’ to tleéan up. s
10. .
- . surface;on-the’ magnetic. chuck.

‘Use.a $solid: square..

‘Place the" reviously.” ground

"Grind ‘to. draw1ng specifications._

°7 - “The overall length is 4,360, -
- 11,

Place the: base. onthe magnetic
chuck with the low ‘'end against . -
16rind to the

The: workpiece is to remain-u:

iin-the- sane~position~as—ex-~-~—

plained in: stgp 11.. Grind
to drawing: specifications,

1.000".

The workpiece isx!o remain in
the same position as stated
Grind .to draw-
ing specifications, .875".
Wheel No. 32A46-K8VBE 1s :
recommended.

Width must be lessythan dn
‘when dressed. The s1des are
to be relieved back 3” from

7 the face edge of the wheel.
17. °

Place the workpiece on its.
side with the bottom against
the back rail of the magnetic
chuck. Grind the bottom of
the slot to a depth of .130",
and the sides to a width of

o+250". The bottom side of
the slot must be .860" from
the bottom of the base.

W



-

PROCEDURE ' : ‘ 1ECHNIQUES AND RELATED INFO

: 18. Gr1nd the siot on the other ' " “Turp the workpiece over and
’ side. - .' ~ place the bottom against -
o ' o the back rail. Grind to the
> drawing. specifications, ;130"

“o.

o - deep and .250" wide. The
' o bottom side of the ‘slot must-
e . ’ -  be .860" from the’ ‘bottom of
- ! ’ = the base. . Py
19. Grind the slot in the bottom 19.  Locate the workpiece on
of the base. . . magnetic parallels or -in a

precision grinding vise with
the bottom-side up. Indicate
the side of the workpiece
. so that it will be parallel: = =
_ : to the longztudinal table = -
: : ’ : “travel. . Grind. the bottom of
) - the slot 125" deep. Grind
T the ‘sides to a.width.of .750".
o ;When. grlndrng the sides, re-
"move enough. metal. to keep h
! : § .- the slot centered. % -
20, Remove.all burrs and sharp - 20. Use an oilstones .
: edges. .
21. Submit for inspection antl grade.

e

S
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 }:ﬁjUh£t No. :i “  .;'0ﬁeraﬁ6j)if:i  .
_{_ipm;;eat Vm - Projéot Hare: fdrmding Vua-
.Z"{jarab Wo. 2 i a‘f&b‘,ﬁaﬁé: slidiﬁg Jaw

| & omly nﬁteniIS. and .0 1
'-,oﬁdratiaﬁs listéd here; the student will be. ﬁbld,'vff
‘o prodice thé piece showii oh the drawing in . . 3,
| éccorﬂdﬁce with the tise and acéurdcy iuquiié-"*"'”
iments specified. Afte¥ completing this job the

~ stideiit wxn te abie to vewlste smm jobs G
-witﬁ ni&s §péci£iclﬁ.6ﬁ£ E _ S T

Fabe krinder Sixrfacé._"'ld‘éé
-", idifig whésl Surface gag& ’ ,
*cﬁédtf whéel  Diaménd:wheél R
- Indieate¥ =~ Breeision §€[ﬁé’r€ ST LT ope
© orinding Vise 1 afhd 20 ﬁ1efoﬁéters f3 ]
- Ahglé plate f-‘f,Angib wheei drés§er L
- Pardiiel clamps - R

Silactcd ?Ufhrbneus

L RRAR K 0w 14y m»&tw-- dhﬁoia Ll
'Tj;;ﬂeﬁiftﬂy l Sm;fﬁg ., éhine 1@02 fgghno;Qgé{_ 3d ‘edit

______ . §e18¢t part dnd stome foréweve.. . . oo e o
e ,;-,qiii burts and sharp edgess . ‘ : ST
3. ‘locats part if grinding vise ith 7 Ciéaﬁ surface plate for
front surface againgt soiid jaw and setting up o
‘sidé surfdcé up. Chbek suiface SR _ ‘
i with ‘afi indicater. tb level. . - . B BRI
3: Diess: grinding wheel ‘§harp and ' 3, Wheel 32A4§¢K8VBEfis ‘
o tiue: . ‘ récommended.
4: Locdte vise o cléaii magﬂefic : L
- chuck and grind ¢ side to
_ cledn up. o
.-5. Relgcidte part én ﬁagﬁetic éhﬁck »
 ahd grind other Sida patdiiel .

. to clean up. o ‘ . _
6. Clamp to angle plate oh side _ 6. Redress wheel when necessary

surface with froit -sufface up, for good finish and accuracy.
and level: Grind to 1.495" _ " - L
 dimefision with fineé finish. ‘ ‘ ‘ }'
7. Set up piece face dowii on ' ‘
magniétic ehuck and finish grind
bdck sidé to 1.480" dimensioﬁ
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5

Claqp front or face’ Surface to:angle
plate with side surface perpend;cular,

~and grind top surface.to 1,110" dimension,

10.

fine finish.
Relocate front surface on angle plate

. with one side up and the ground top
. surface square,  Regrind first side to

a fine finish, holding the hdles on

. center of the final dimension.

Set the finished side of the part on
magnetic syrface and grind the second

. Side to 1.966" dimension, with the-

11.

12,
13.

14,
15.

gy
. 16,
17.

18.
19,
20,
" a1
22.

23,

through hole and countérbore on center,
Locate top surface on magnetic chucK, =
with the side surface against the
precision ground back rail. - - = |
Grind :the two .128" flats to attain _
the 1.095" dimension, - :
Grind the sliding surface to .125" depth
between the tyo edges, without grlndlng
the sides,

Change grinding wheel to f;" W1de cutoff
wheel. Locate Part in magnetic V-block
and grind the L' x L " undercut at 459
.angle on one 513e.

Reverse part in V-block and grlnd ‘under-
+GUt o second tside. W%

Dress grinding wheel for side grlndlng.
Relocate part on magnetic chuck with side
surface against back rail and bottom
surface up. Grind the inside surface

-of one edge to ,128" dimension.

Reverse part against back rail and.

finish grind other side to fit the

vise base.

Select and mount wheel to grind 90°

;V—grooves ‘4n front face of jaw,

Set up the. angle wheel- dresser and dress
the wheel at a 45° angle on each side
to get a 90° included angle. :
Locate part on magnetic chuck and finish
grind: V-grooves.to ,125" deep.

Relocate part at 90° and grind the
vertical V-groove to 3 wide. :
Remove all sharp edges and submit for
inspection and grade.

”
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B. Use preelslpn square qr .
‘ 1nd1cate with angle plate
.1y1ng on its s;de, :

r

9, Use p;%clggo gquare or
indicate

“lying on 1ts'51§e

the work,

14, Use blocks to support

part for géod hold i
‘magnetic V-block, m%ss
. one side of the cutoff
wheel to. a 45° angle.
16 Change to stra;ght wheel
Ar use dish wheel,

“angle: plate -

e

11, Clean the chuck and buper

17, CAUTION: Locate carefully

~ to hold necessary™
parallelism.

L

19,, Use recommended harder
. wheel with finer grit for
form grinding, if avail-
able.

| ~

g

“21. *he §0°“V-ér°°ve formula

is depth = 2 width,



g'Operator 8 gob tztle.

Surface Gr1nder Operator R

nit Nb _
 Project Ix\fg,a-' Proaect Nume Prec151on Step Block
' © .
 Job Nb.ﬂ,l 'Jbb name Prec151on Ssip Blodk

.LGuina;.£h444

D 0 T Nb. 603 280

Pbrfbnnance ObJecttvee.
" Using .only the equipment, mater1als and

operations. listed here, the ‘student will be: ablevf

- to produce the piece ‘shoin on the draw1ng in

-accordance with the time ‘and accuracy require- - .
.After ‘Completing this job the -

ments specified.
student will be, able. to complete s1m11ar JObS
with like spec1f1cat10ns. S ; :
-EQuzpment .
~'Surface. ‘grinder -
Grinding wheel

: : . ;.011stone
- Angle. plate

: -:“Surface gage’.

_ Parallel clamps . Indicator ¢
- Precision 'square ' Gage blocks .
Dial Aindicator : " SR

T
= .
& 1

Selected J’ferences. e . ., |
" Krar & Oswald, Grinding Tbchnology

,McCarthy & Smfth. Maching ‘Tool Tbahnology, Sd edition oL
' — R ‘ﬁlllﬁﬁlYV RELATE

 PROCEDURE

ral

A L e '; %h{MuterzaZ84
o« Diamon@ wheel dresser [”i”ﬂ“‘“fl 530" 2

2. Grlnding square e
.'3. Grindin, parallel A
‘4,:Step. grxnding

5

5. Prec151on 1nspect10n 7f'u

530" %1, sso"}Ef,
; eel, piece from =~ . -
,m111§pg machine and heat;gAf
trea operatlons s

1. Obtain the workplece and remove all

. burrs. S

2. Dress the gr1nd1ng wheel L o --2. Wheel 32A60-J8VBB~1s rec-
: ommended.. -

ROTET Steps 3 through 11 are -to be fbllowed twicé, The first t1me, Just )

enough stock will be removeéd to clean up the surfaces.
all surfaces will be brought -dewn to the finish si:

3. Set up. the wer workplece to gr1nd5;grface A. 3.

B
g

4. Grind-surface A, -. = s,

5.- Set up to grind surfacé B. .- s,
s 6. Grind surface B.
:‘ﬁ'

The ‘second time

s and to ‘final finish, "
Clamp surface C to an angle
plate with surface A .
protruding above the plate.
Level ‘surface A with an "
indicator.

Remove just enough 'stock

to clean up.. Be sure to
usé a stone to remove the
burrs from the ground
surface before setting up
to grind the next surface.
Clamp surface A to an angle
plate with surface B -
protruding above the angle
plate. Level surface B.
with.an indicator.’

".Grlnd Just enough to clean up.



;%'f7;:fSet‘upate~g¢ind.3urface=c;?»

*_T‘.,Q'

,3;: Gr:nd surface C. -,@'"{

_9;efGrind surface D.;-

1'e10.ﬂGrind surface E. and- the three
"a-;,;sxeps that are»parallel_to E

’;gfilf'Grind su:face F'a

?Ji;Z;epreszthe ﬁhee_,

ﬂ;fl},fkegfiﬁd’a1i'su?f§ce§fi’f°: S

a .

" the .37 _ iise: gage -
" . "blocks and dial” 1ndicator v
L to check the dzstance.._ a,f_. H”

14. Remove a11 sharp edges thh a ol

.~ stone and submit the Step block . ,

. for. 1nspection and grade. Lo
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/ , . : - A
Unit No. ' Opcnator'a J?P tthe. Surface Grinder Operator

Project X . Ppoject Numef 1 2-3 Blocks \‘ ’
Job No, 1 - Job name: :; -2-3 Blocks 4 D.0I, No. 603,280
 Objeotives: S ' S T OPeratwona .
Using the equgpment macerxalé and . . . 1. Wheel dressing
operations liSted here, the student - e 2, -Grinding parallel -
. will be able to produce the T piece o . .3, Grinding square .,
“shown on the drawij g in. accordance v 4 Pr.cisian inapecting _
with .the time and .ccurae! requlrements . ‘ e
:speelfled.‘r' S T S g . o ‘
. - Equipments -~ ~~’$-—— S R mtemta ERSRERCI
« Surface grlnder ﬂSﬂ?fﬁ?‘ gage B .07 Gase: hgxdeﬂed ateel R
- Grinding wheel ?Dzanond ‘wheel dresser . 2'pleces 1.020% x 2. 020f:5§
Indicator ¢Pgrallel clamps = .. . .07 x 5.020% from milling,
~ Angle plate 219, 2, and 3" mxeromeggg leipgra ‘deilling, and heat treat:;C:
‘Grinding vise § Ghge/blocks - qparatiqn; I
Surfdce plate Pteg&s;on square | R
~ Seleated nefbrenceg e "

Krar & Oswald, Grzndhng Teohnology ' ' '
McCarthy & Smith, mahme TooZ Teahnology, 3d Qdition

T umm o

PROCE' hL»ﬂv -
I PO Obta;n two- blocks and remove all SRR ¥ Uso parts fron milling,
N-.ﬂ.i._burrsww1th~an~o;lstone1 : -w<.~wdxilling,ﬁand-hoat LTORt o
2, Dress grln‘%pg wheel sharp and true. 2‘ ‘No.. 32A46-J8VBE is recommended
- 3. Locate firs€sblock in a grinding vise ~ Check for levelness with the
with the‘Z% , X 3" face above the vige . indicator and the wvise on a.
3 Jaws, and Jevel the: surface fbr : surface plate. Ends pust -
' grinding, % " v - be leveled to the same reading.
g‘A £ . ' Check vise for good holdlng
be ‘ po#br.
4. - Mount v1se§on magnetlc chuck and grind 4, Clean chuck and vise base
" first -surface to clean up. . - . when setting up. Contact

i i o .. highest point with grinding
. i vheel and use .001" cuts.
5. : Repeat operatlons 3 and 4 w1th second , ‘

>,

block. .
6. Place both blodks with their ground 6, These hlocks must be a = .
. surfaces on the magnetic chuck and matching pair.

. grind the opposite sides parallel.
- Check 'size and leave .002" oversize. o :
‘7. . Locate first block on a precision - 7, Check and level the surface with

angle plate with the 1" x 3" surface . an indicator on the surface
~projecting above the angle pjate, plate,
: . and clamp securely. v _ ,
8, \Mount angle plate on magnetig¢ chuck = 8, Contact highest point with
> and grind surface to clean up. ) wheel and use ,001" depth
L ‘of cut.
' 38
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P o_ v}w

9. Repeat operatlons 7 and'8 on second R . :.‘.‘j -v,-;-{ ’-g o
"~ block. - S - CU .

’ 10. Locate both blocks on the magnetlc S 10 Inspect parts for squareness».-'
- chuck with. the 1'" x 3" ground surface ,_'and parallellsm on the surface
on the chuck. ' Grind para11e1 to LT tjff T sharp
2.002" dimension., = . - © 7 ‘edges'with an oilstone.. .
11. Lay the precision’ angle’ plate on 1ts . 1l. Use. parallels if needed and
.-side.  Clamp the first block with -~ . check the alinement. of the
the 1" x 2" surface projecting.above . j\’ground .edge with an indicator.
_*the top of the angle p1ate._:»-:[; ® "0 Adjust .until level W1th1n
SRR ?'~l.0001" Doli Sala el
12. Mount angle plate on the magnetlc - : '”’};-Q",”, R
~ chutk” in upright pos1t10n -and gr1nd
the 1" x.2" ‘'surface’to clean up. : - -
13. Repeat operatlons 11 ‘and’ 12 ‘on. second' ' ‘f
.. block,. T o T el
. 14, 'Locate both blocks on the magnet : *;14;;Block the p1eces for~support
‘ Chuck w1th the 1" x 2" ground sur ace-wi*}* _Wlth Parallels. , o
. on the 'chuck, and grind: parallel o L T i L S, ?-.171 .
Lo 3.002¢ d1men51on.~ffug RIS ‘fﬁu. T I
15, Remove all sharp edges with an 011-
& stone, ;Check:sizes and squareness .on
the surface plate w1th gage blocks,.
an indicator, and ‘a preclslon square.",“, oo 2 :
16. Dress: grlndlng Wheel carefully, and - “16.'Check fbr burrs and remove
-~ thoroughly clean: the magnetic chuck, =~ . “‘with: ‘o¥lstone’ if necessary.
17, Locate both blocks on 2'* x 3" surface 17, Use ~0005". or léss foﬂ .
and finish grind.to 1. 0002" ’ — ‘ depth of cut. . ‘The .0002""

~~18 Locate both blocks™ on‘l"’X“3"*surfaCE“*“““‘ over51ze 1S”1ett for 1app1ng
and finish grind to 2.0002". ' .
19, Locate both blocks on 1" x 2" surface 19, Block p1eces for safety.
and finish .grind to 3.0002". ’ . , .
20. Remove all 'sharp edges with an 011stone
and submit for 1nspect10n and grade.




. . . -
A\ a

tht Nb.' s Operatoﬁ'a gob tztle. Surfhce Gr1nder Operator i.fﬁ. .

Ewoaeot XI , ’f‘ vaaeat Numet Precisxon Angle Plate R ‘
R - o

Jbb NO-‘IZ . Jdob nane: Prec151on Angle Plate " op o.r No. 603 280.;_3.

m; fﬂjb-45 V:7¥ufsz*; 't“f*‘7-” :;VT£ 6hmms+'w'

\ . Performnce Obaectzvee._&,lf"" RO ‘ "_g,_e“-
Using only the equipment,’ mater;.als » and Ope‘-'v;gttgng SEREE
- operations. listed here, the:student will’ be able ; s °°di reéssing
‘to produce ‘the piece shown:on the drawing in :* - 27 Grinding:square

-3, Grinding’ paral{el

accordance with the time and- ‘accuracy require-J» 4,?Prec1s1on measuri gf‘

ments specified After completing this “job ithe
. 'student will be able~to<complete simnlar JOhS o
_with: like- spcclfications. R ,

“Evuwpment"”-‘ ve?:; P ‘”":u;%ypixea
- . Surface. grinder ;Z~ Indlcator P By
‘- Grinding. wheel ‘.2" micrometer:

_ Precision angle - plate
' Parallel clamps
.» Surfhce plate
_ Surface gage

:Gage blocks SE i 3
e ¢ . fhiek. from;drsgllng and
' ;ﬁﬂﬁmilllng operat1ons

'quZected reférenaes
,;‘Krar & Oswald, Grin

PﬁUCEDURE

. 1,'{Se1ect stock and remove burrst- _;?Efaf*
2. ’Mount and dress- grindlng whéel.,_,'”

3, 'Clamp workplece to preclslon angle
', . plate on surface plate,with surface A o ' o
. positioned for grlndlng square to- i;“precls1on angle and*Workp1e e .
'“u~SUrfaces G~and B. : .- ' on edge,while’clamping: work .
' : P . to it. Check for:alinement
‘with indicator-and mark high -
- point on surface to be grbund. |

£.4

4. Mount the precision angle plate on 4, Be sure’ chuck is clean and -
- the magnetic chuck and grind surface A, free from nlcks or burrs.’.
to good finish, - , . Check ‘magnet. for ‘holding power._
S. Relocate the ground surface of the " 5. Clean. the work and the pre- ..
part against the precision angle - cision. angle plate, ‘wipe off -
plate, with surface G up and surface - the surface plate, and Clamp -
B vertical. - : ~ the workpiece with the ground °

surface on the surface plate. -

Check and mark the high po1nt

. . for wheel contact. -

6. Mount on magnetic chuck and grind S
.surface G to good finish holding -
3.010" dlmen51on. ' :

51 11¥,. <
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Se; up_ 1th precis1on angle
plate on. edge, ground. face
. against angle pla:e, and . PR
”ground edge on. surface plate.,..yv ﬁf

© T
j;;;ifangle plate to grznd surface #
'Uf:square to end‘ and fhcg A*;;

ood surface finnsh IR
€ : Locate”‘”%5 ;f‘ . e .gnetlc s
;5GAqn.magneté; chuck “?;;"dhuck fbr 'etter‘hold1ng A

1aTR edge54and,set up;part
B Grind’surface Cfto
, msdomy Lt
12 Locate workplece agaznst back ra11 ,
d ] ic chuck ‘and contact. the‘”4”ﬁg
‘-inner’ su;face»F. “Grind . th1s surface
\&. to 500" dlmen51on. el
13. Relqcate part to grlnd surface E to Z_ A
;u‘; «500" dlmen51on.bj i PR v
ot -« S R

. : ] _ind;ng from\ﬁ§77
 33the rlght-hand.‘ide -of. the Vo
14 Remove all sharp edges and submlt
for insPect1on and-grade. - - T

a.



5" sine bar Gage blocks

Unit lo. , " -Operator'e job»titlé Surface Grlnder Operator ’

Using only the equipment, materlals ‘and

operatibns listed here, the student will be able,if
* to produce the pYece shown .on the drawing in-

accordance with the time and acduracy require-

student will be able to complete similar" }ObS
with 11ke Spec1f1catlons.-

EQutpment;
Surface grinder Surface plate
Grinding wheel  Surface gage

‘ Indicator ~ . - Diamond wheel dresser

Grinding vise - Precision square :
Angle plate ‘1M, 2", and 4" micrometer

Parallel clamps ‘"Grlndlng ‘fixture

Selected refézences -
Krar & Oswald, Grinding fbchnotogy

. ‘McCarthy. & Smlth Machine Tool Teahﬁology, 3d editiongu?1:9ﬂ"f.;

-r:MhterzaZa.vzg "‘7 ' o
..+ SAE 1020, 133" x 13" .

: 'milling,-dfilling, and .
 heat treat. operdtions '

Progec } xn  Project.Name: V-Block | |

Job Ho. '1» .  Job n‘qrﬁ.e‘::‘V-Block,, D"b,‘f,[inibl 603280
MNO | .'Mwﬁ ﬁhours
Perfbrmance ObJectzves o ; Operatzone. L

"1, Wheel dressing.

2. Grinding para11e1 e
3. Grinding square '

4. Grinding V-groove
ments specified. After compleéting this job the . - 't Tl .

I

x 33" woxkplece from

1. Select part and remove all sharp edges '

and burrs with a stone. 5
2. Set up in gr1nd1ng vise with surface 2,
A up, and indicate level at each end.

3. Dress gr;ndlag wheel sharp and true. 3.

4, Locate vise on magnetlc chuck and gr1nd

' top surface A to clean up.

5.  Locate ground base A on magnetic chuck

and grind top surface B to 137" dimension.

6. With workpiece on same location grlnd
surface € to 2" dimension. ,

7. Locate base Atag%tnst angle plate and 7.
clamp secyrely.
to 1.890'"Weaving .015" over the 17

8. Locate ground side D on magnetic'chuck
and grlnd surface E parallel and down -
to 13" dlmen51op

9. Clamp base A to angle. plate with end

F up and sides square. Grind end F,
-to 3.640" dimension.

10. Locate on ground end F and grind end 10.

G to 3§" dimension. Finish grind
~surface H to the 2" dlmen51on on same

‘setup.

42 £

evel side D and §r1nd P

Clean surface plate'every,

time; check part for warpage.
No. 32A46-J8VBE is recommended
Clean magnetic chuck after .
dressing wheel.

R

Dress gr1nd1ng wheel as

needed -

+

Back up part.with paraliels
on the magnetic chuck. '

L,



.

PROCEDURE TECHNIQUES ' AND RELATED INFO.

11. Locate part_in V-block grlnglng : 11. With block in grlndlng fixture .
fixture and'_ ind low side J of on surfage plate, indicate
V-groove to clean up. Record the both sides of V-groove to
number on downfeéed handwheel. - . . . find low side.- -

12. Locate on opposite side in fixture : .

and grind side K of V-groove to the
marked number on downfeed handwheel: : : SR
13. Check both sides of V-groove with 13. Bottom and sides must be -

] »

indicator on surface plate. Regrind, ‘square and parallel to develop
if necessary, to exact center - .a correctly ground V-groove.;’
location. : ‘

14, Locate part on end in flxture, or

bolt to angle plate, and set with.a
.sine bar. Grind side L of small
V-groove; reverse part and grind
side M.

15. Check for center location and regrind :
required amount to bring V-groove on ‘
center.

16. Remové all sharp edges and submit for -

‘inspection and grade.

o e e 2 s S e m mn Ll il i g e mtee e weamnas e e B T U U PSS S
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. Unit No,

P

Operatorﬁgcfob .’l'ttZe. Surface‘mdei‘ ;Oz)jerator

T Project| XIT "~ " Projéct Name: V- Block . :) ,
Job Hb;$ 2 ‘Job Name: .Clamp D. 0 7. No. 603, 2801

: 5&!&&5&ﬂ£¥h.ﬁ§ : — . 44412ﬂ£L~7 hours i
Pe’fotnae Ob.yectwes. o R Opemtwna -
Using™only the equipment,. matenals. and 1. Attaching high speed
roperat1ons listed here, 'the student will be able spindle attachment -
to prodjice thé piece shown on the drawing in . 2. Wheel mounting = =
accordance with the time and accuracy. require- - 3, Wheel dressing . = .
ments sﬁec;fled After- completzng this ‘job the 4. Flat. surface grinding - '
‘student Will be fble to complete 31mllar ‘jobs - 5.-Para11e1 surface grindlng

-Lrjtg,llke spec1f1cat10ns._ R N le grinding .

L S fj ¢¥~ .. 7. Side- grlnd1ng o :
-Equipment: - - L ‘8. Step. grinding - -

‘Surface' grinder
- Grinding wheels
Vise Telescoplng gages, 1" to- |
-~ ‘Square ©o1dn capacity = e,
“;_'l” X i’ parallels Un1versa1 bevel protractor

~ Selected references:
Krar & Oswald, Grindi
McCarthy & Smith,

I@chnoZOgy

" .. surfaces .

1. Remove all burrs. - T
2. Grind surface A by placing in, vise 2.
on parallels. .Grind to glean uwp. -« ,
3, Grind sidé B by p1ac1ng surface A .3.
on magnet.
¢
. ! . ’ '
4. . Remove burrs. . o
5. Grind surface X, , . 5.
° rd
¢ v 55
4 44

H1gh speed sp1nd1e attachment
1" and 2" microméter- ca11pers¢

9. Internal gr1nd1ng

‘Materiale:
SAE 1020 workp1ece from lathe,

‘mflling, drill1ng,and
. band sawmg operat ions

chine Tool Tbahnolgzy 3d edition

TEEEEIQQES AED ﬁ@!ﬂgﬂp INTQ' .

Recommended wheel is 23A46-
J8VBE. Place IT—" open1ng
against solid jaw of v1s§
Grind sides so as to keep'
boss centrally located.
Surface finish on all

is to be "betyeen
8 and 16 m1cro1nches.

Use paper betwaen ‘surface -
A and the magnet to avoid

. scratching the .finish on

the workpiece.

Place f1n15hed surfaces A and .B
against vise jaws. Square -
piece from surface D,

on which the boss is located,

- since this’surface has already

been finished in the lathe.

Place paper between work-
-'plece and vise jaws,

Grind
equally from both sides so

as to keep the boss centrally
located

o



PROCEDURE

_.6,. ..,

8.
9.
10.

11.

12.

13.
‘14,
15.
16.

17.
18.

and placing surface'X on magnet. .
Grind surface E. ~

Grind surface F.

Remove burrs. .

Grind surface C to obtaln the 15"
dlmen51on.

Mount the high-speed spindle
attachment and mounted ‘wheel.

Grind side G of the 1¢x" opening.
Surface should be tangent to bored

hole at the time that the r%"

"dimension is reached.

Grind: side J of the 1 14" opening
until a 3" step is 3%ta1ned

Grind sig: H of the 14" opening-
until correct size is neached

Grind side X of thgb " o enlng.
Side grind inside §;th of the j A
steps until the lr—" opening is

T%" thick. -
Remove burrs and all sharp ei’!ﬁ. '
Submit for 1nspect10n and gra

45

7“.

g.

10.

11.

13.

16.

eam ST
TS

-Grind"Surface'Y«bytturﬁing~piece'overmmm~”~~“w3“~m~"~~»“4*~w~4~-"-~-ﬂ A

Place piede in vise as in
_step 5 but tilted to‘a 45°

angle. Check angle setting

- by placingvthe protractor
~against the base of the vise

and surface x. Grind surface’
until " distance is obtained -
as shown on the drawing.
Repeat the abage procedure.
Use mill file. - .:

Place in vise with surfaces
A and B against the jaws and
surface C protruding above
the vise jaws. Square the
workplece from side X.

1" x 1 ", No. 23A46-MJVBE is
recommended Dress wheel.
Place woréglece in vise with

- the surfates A and B against

vise jaws and the open end
protruding from the side of
the vise at least 1'". Place
3" block at the opposite end
of vise so as to keep jaws

‘parallel.

Workpiece is“tb remain ,in
the same p051t10n as in step 12.
Workpiece is to remain in
the same p051t10n asﬁln step 12.

Dress 1nsiJB facefand undercut
the side of the*founted wheel.



U)‘l‘it IVOA y ‘. ‘Oparator.'a’ Josz—tZe. ‘ Surface Grlnder Opergtor

Pro;]eat XIII Progeat Name ‘ Par@llels
S ann s Ao e N e
Job No. 1 Job Name Parallels RO ‘-z"n.-o.r.’wo. 603.280 -
Ma_ﬂ_) so . Em 6hours B

Performance abaectwea. (R ’.: o Opemtwna. |
Using only the equipment,’ materials, and 1. Wheel’.dressing |
: operations listed - here,- the _Student will be able 2. Grinding para11e1
* to produce the piece shown on the drawing - in . 3. Grinding square
accordance with the time and,accuracy req e
‘ments 3pecified.. After conpleting this job’ the s
student will be able to complete similar JObS o S
with like Speciflcations._;‘w__“_ C , ‘c-ﬂ* ol
_Ebuzpmentt ‘ _7f.‘“‘ S - ; terwala. , :
_Surface grinder  Surface: plate' - ) S SAB 1020,v§%" x. 575" x 61
“Grinding%wheel- ~ Surface gage = o 'vworkplece from milling,
Grinding vise - Indicator - ‘ . % drilling,and heat-treat
Angle plate . ”m m1crometer callpers T operations, 2 p1eces

Parallel clamps Anxiliary. top plate = BT requ1r

E

Selected references: . ' ‘".;Ttﬁ '

~* Krar & Oswald, Grinding Technology RS o l;' ‘é
McCarthy & Smlth Mach'me Tool TechnoZogy Sd ed1t10n

' —PIDCEQORE mm WIQUES AND FELATED IWFO,

1. Obta1n parts, remove burrs, and * 1) Parallels ‘should always be
Sheck for warp. : P ‘ground in pairs. ‘
2. Dress grinding wheel sharp and true. . 2. No.;i2A60-J8VBE recommended.
- 3. Locate first piece in grinding wvise ‘3. Level the ends of the part
with ' side up, and clamp level. = . to the same indicator read-

ing. Check aga1n after

o isf ,tlghtenlng vise jaws.
Warpage in workpiece should ,
be compensated for by~ shlmming
. with paper or shim stock
N _ : = . ‘' to avoid’ distortion.
4. Set up grinding vise on magnetic 4. Rough grind all surfaees
chuck. Contact highest point with » to relieve strains and
grinding wheel and grind surface to eliminate warpage.

+ clean up.
5. Repeat setup and grlndnsecond part to
clean up one side. : , , ,
6. Locate ground surfaces of both parts R .
on magnetic chuck and grind other '
sides to clean up paradlel.

7. Check the depth of the %” X 3” cut - 7. CAUTION: One part may hare‘
on each .side of both p1eces. Rough . more warp than the other.
- grind to clean up, keeping Ly “web , ~ Grind finish sizes together.
) centrally located ' ’ ‘ .. :
46
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dne edge'-g" above" top of . piate.
Level ends with an. 1nd1cato ;and
grind to clean. up,- o
.. -Repeat. operation 8.on ecand;pie_
'ﬁzLocate~both parts- on . magnd ]

‘ ’_$gr1nd the par
 the 3 an w1de un

- located. e ' SRR

“ 12. ‘Set up and dreSS~§" wi e wheel.

':13 “Locate both. ‘parts agalnst back’ ra11

. of" magnet1c chiick ‘end 'to.end, ‘and -

S grind- g"’umdercut' ® Clean up. -

' ‘14, Turn parts over- d g:1nd other

. .."side of slot to: cleaﬁ ups e

15. Grind one end.to clean up.,;

16. Grind other end to 6"'”.dvj,me;'iis_ibn'.7 i

17. Flnlsh grlnd all four maln surfages
~ on each piece by placing on-an"
 aux111ary top plate. PR

_ R _"1n flnish grzndlng parallels, ;" 
¢ - .. . to.gvoid overheating, whlch AR
' ' ' ~wou1d result in more,warpage.'{gfj;v

' 18. ‘Remove all sharp e&gé§ with a T C
: '_stone and submlt for 1n5pect10n IR ' 8 oo .
N e o : —
. ¥ :
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.~ Surface” grinder

Operator'a Jbb Title Surface Grinder Operator L
Projeat the. Sharpen Thread Tap . T

v o zn,nv._sos*zso

- 1 Jbb Nume Sharpen Thread Tap
'Perfbrmunce Obgeatzvea.' ' :,Opematians

- Using only the equipment, naterials, and
operations listed here, the studeént W111 .

“* be ‘able to correctly sharpen the: thread .

~ ‘tap 'shown on the drawing in accordance ',

 with the time and accuracy’ requirements’ o
specified After comple ting. this job the

student will be able" toga

- with 1like- specifications. A

‘Equtpment. , 'f

*Grinding wheel - »
Index head and tail ‘center
Radius dresser S

]f dog
" radius gage

. SeZeated refbrenaes
‘Krar & Oswald, Grinding Tbchnolo

McCarthy & Smith. ‘Machine TooZ Teahnaiogy, 3d

omplete similar: ‘jobs

' ~§" x4 wheel 32A46 L7VG 1s
‘recommended s _
- The' operatpr s side of the

" hand "tap will"
- side of the wheel R
. . ‘Make sure that. the’ diamond

G .. 14" Wheel - mpunting

2l Dréssing a’ fbrm wheel
.3, Form grinding R
: ,4 Cutter grinding

v . . .
L e - Yo
\ S Lo

-Abwertal'n

".th;gh-speed steel thread
tap - L :
edition ;

wheel is’ trued because the
'cutting edges

is set on center so. as to
obtain the. required . ius
that corresponds to. the set-”
ting of the radius-dresser

'~ and to the radius that forms

zumiﬁ’ﬁﬁﬁf
1. Mount'straight wheel.:« ' -fi.
2. True,operatprfside ofvthe‘wheel. -2,
3. Dress wheel to a 1%” convex radius. 3
4. Mount index head and center. 4,

e

the flute in the " tap. -
Make sure that the radius
dressed on the wheel comes-
tangent to the operator's
side ‘of the wheel.

-Make sure‘that the table and

+ > upottom of the index head and

ctdil center are clean. Mount .
index head on right end of the L

" table and_secureeyith T-bolts.



7. Grind flutes..

-0005",, for
each fl

) cuttmg*wheel and 0 obtamx ?
. gurface’ f:tmsh"__z 8" to 16 )
A mICfOﬂfChes"" T e

-.,«s»_ i q.

.

' .Sub/nh!"l.‘,zI . i.ri?pectiqn a%nd .grad.e. >

‘v
=~ -_‘;
5
“x’ v

.

,-‘g§ ?’




-

chnit ﬁo. 0penator'a Jbb Tttle'< Surfhce Gr1nder Operator

Pro.yect XV Pro.yect IVame' Sharpen Thread D1e

Job No. 1 ., Job Name: ™ harpen‘Threangre‘ ‘ D.0.T. No. 603.280
Drawtgg No. 52 Time: 23 hours
Perfbnmance Obaectzvea I Operations: "
Using only the equipment,’ materlals, and 1. Wheel mounting
"operations ‘listed here, the student will be - 2. Wheel dressing’
able to correctly sharpen the thread die - 3. Form grinding
" shown on the drawing in accordance with 4. Cptter grinding
the time and accuracy requirements specified. .
After completing this job the student will
be able to complete similar JObS with like
. specifications.
Equipmént: : ' o Mhtertal
Surface grinder ' Square 31 thread die- (round spilt)
Grinding wheel ' Surface gage
High-speed spindle attachment .
Diamond wheel dresser ! ‘ YN
Index head and chuck . : . . ‘ ' ‘
Selected references. *
Krar & Oswald, Grinding Technology -
McCarthy & Smlth Machine Tool Technology, 3d edition
PROCEDURE A . TECANIQUES AND RELATE INFO.
d. Mount high-speed attachmené\and S 3" dia. wheel, 23A46-M5VBE is
wheel. ' ] recommended.
2. Dress wheel. p 2. Dress wheel until the dlameter
‘ y . is slightly smaller than the
: circular opening that forms
f &, : ' : the cutting edge of the die.
' (For example, dress the wheel
to 1;" dia. for an 11" die
' opening,) -
3. Place the thread die in the - 3. The lead face of the die should
. chuck which is mounted on the L " be fac1ng out, .
index head. '
4. Aline the index head on the - 4. Square the edge of the index
. magnetic chuck. - . head with the edge of the
> ; A , magnetic chuck so that the |

axis of the die is parallel
with the axis of the gr1nd1ng
wheel.

61
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pgocz'nvm S

Aline thread d1e.‘ _ , X 1
E L 80 tWo opppsite cutting edges
".', . of the d1eiare horlzontal

L e

‘ QL 'Then, wh1le.
. ‘place. the ‘grindin
. -the left-hand flu

’ ¢v7,‘_:fﬁithe cutting edget: 1a
by lowering th wheel

6. “‘Grind flutes. o G- 6. After @ pass: through'the:flutes;p
' N "o indexito. the next.fluteand: :. .-y
ST o ”.t”_'-repeat"(Make the: passes. throughi'.jT
L T -~ “the flutes by- mov:ng the table IR
' R transversely ) R

B3

'Repeat unt11 each cutt1ng edge P
is sharp, emoving the same - :?ﬁ}

O o I " . anount of material from each- .. i
: o ‘flute; The finish is to be’ B
. . . S approx1mate1y 16 m1cr01nches.‘

.'7.' Remove the die and submit it for
1nspect10n and grade.

62
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' Operatar rg Job Tq,tZe.

Uhtt No. Surface Grinder Operator S
'Proaeat XVI Irvaect Nume.. Grind a Form Tool « 0
Job No. 1 ,;'_ .0, :z'. No. 603 280

-accuracy requirements. spec1fied

'&wmeblft#

‘j‘uGrinding wheel
. Angle plate .
" ‘Parallel clamp-

<l

LRSY

} Job Nume. Grind Porm Tool for
i Screwdriver Handle ,

P@rfbrmanoe objectzves... S
Using only the equipment, materials and
operations listed here, ‘the student will .

be able to. correct1y~form ‘the tool. :shown . on-
the drawing in 9ccordance with the time. and
After—
completing thisijob.the student will be- 1
ablé to complete s1m11ar J0b§“with like ,
specifications. Lol ‘ . ,

Surface grinder Radius gage G—-") *

' Surface plate’ 52

5:

Diamond radius dresser :

‘n”6" steel rule -
‘Ben¢h grinder R

Sbleated references: ~ R

“Krar & Oswald, Grinding Ybahnology 1

McCarthy & _S_mith. Machine Tool Techrfology, 3d

PRO@EDU

.

1. Mount wheel.
2. True wheel,
3. Surface grind top flat of
. tool bit. -
4. True operator side of wheel. - ,
5. Dress the 1I" concave radius - S.
on the wheel.
P
6. Rough grind the radius. 6.

‘s'z

Universal bevel protractor

Izgg; 2 hgurg A
Operatzans '.," -“f"
.1, Wheel" mounting e
. /2.-Flat ‘surface’ grinding
" 3. Form- dressing it
4 Cutter grinding

' Materuzl R
5" high-speed tool blt

edition

x 7, No. 32A60-K8VBE wheel

18 recommended

-~

" With the dresser set for a
42" radius, set swivel on zero
and the centerline of the -

diamond in line with the trued
side of the wheel. Move the
table away from the operator
22 as shown on the drawing,
ich will locate the diamond
for dressing the radius.
Dress the wheel until the
radius meets the trued side
of the wheel. :
By rough grinding the radius
on a bench grinder freehand,
you will not need to redress
the wheel for a finish grind.

.

* .

- 'Check radius with radius gage?l



- W :.,..._ mwm H P _T._“.A...‘_‘[ . T e g . o
”f“777”53f up fooI“bit on on angle { ﬁla e."“”'.~~ 72“‘W1th the upright fhce of
' o . ; .- 'the dngle plate toward’ you,
'}*itlamp and sadjust the tool .
o bit.on this face so. theaend
, to be finish~formed’ isn,ro- S
' ' S . truding: above. the. ‘top.: surface,‘bt,j
~ - . - of the angle:plate.. The - PR
' - N flat groumd surfhce should

. ' R S e R S . . now be on’ thié. right and g

R T e S = should form an angle of- 75°.“,:‘;.;
' - ’ o “between. the, ground face and .= ..’
. : -~ the surface plate on.which- - - .
S S o " . the angle plate-is. resting..f‘A.*n‘
. 8. Aline angle plate and workp1ece on the 8.- Place the back edge of" the f
magnetic chuck. N ..~ . .angle plate against. the i '®
. : o 7 “back rail on the: magnetic

chuck. 'Aline-the ‘edge of- ﬁ~;'f~if
the tool bit with: the trued

‘ , R o v ‘side of the griﬁding wheel. 'ﬁifml
. .9. . Form-grind the radius.. , - 9. Use flood of coolant to: " . :
S - : : . —yuwoid burning the tool b;t. '

- 'Grind by mOV1ng the table SRR
Do o ~ back and forth- longtitudinallyf'g‘x
T R o and’ at the same: time lower o
' ‘the wheel’ approtimately
- .001" per pass until ‘the " .
.- S _ s . o full radius has been obtained
S ' R o - Check with rad1us gage. SR
o - Finish should be within 16 ~~_
o _ N microinches. : -
10. Remove tool bit and submit for inspec- : :
tion and grade.
,
w
‘ »64
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dpera,tbr 's Job Title:

Sufface Grindei Opegpator

" Unit No..
- Project-XVI1 - - Projeo b Wane: Grinding Fixtire foi Thicad Tool
*Job No. 1 Job Name: Grinding Fixture for DZO.Z'ENO..603.280
- ~ Thread Tool ‘ _
‘ Drﬁwing Nes. 54, 55 ’ : ' Zime:.io hours
ozm.zna.e Objectibvea: | . Operations:.

- Using only the equipment, materials, and
operations listed here, the student will be able
to grind the grinding fixture shown on the

- 1ng in accordance with the time and accuracy

requirements specified. - After‘éompletlng this

job the student will bggable to complete -

51m113r jobs with like pec1f1cat10ns.
Equipment:

Surface grinder . -Sine bar \
Grinding wheels Indicator

.Diamond wheel dresser
Parallel clamps
Square 5

Steel rule

Surface plate

Gage blocks

Surface gage

Tilting vise
[N

Selected refarences:
Krar & Oswald, Grinding Technology

.1, Wheel dressing

2. Parallel grinding
3. Side grinding
4, Angular grinding

A Y

Materials:

SAE 1020, 1¢y" x 153" x
23!" workplece from the .
milling, drilling, and-
heat treat operations

‘McCarthy & Smlth, Machine Tool Technology; 3d edition

PROCEDURE ZECHNIQUES AND RELATED INFU
1. Mount straight wheel: , 1. 3" x 7" No. 23A46-MSVBE is
' : g recommended. )
2. Dress wheel. :
3. Grind surface E to clean up.. 3.  Place on magnetic chuck.
‘ » Surface finish on all sur-
-2 faces to be no coarser than
: 16 microinches.
4, Grind surface F. 4. To 1.000" as specified on
drawing.
5. Motnt wheel of ‘15" thickness. © 5. " X 7" wheel 23A46-MSVBE
> . o 1S recommended
6. Dress face and sides of wheel,
7. Aline f%" slot parallel with 7. A11ne by 1nd1cat1ng the
‘longtitudinal table travel. 5 of the siot

8. Grind the bottom of the f%" slot. di
9. Grind sides of slot. 9. Keep'slot centered with

. : relation to the bolt hole

‘ Make slot f%" wide,

10. Redress sides of the =" wheel to fit

in the ;" slot on the block.
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Pﬁgggggﬁﬁl,','f”»ﬁ.;yg’évr.huﬁ;
'11 AHne ‘the- é‘*~slot-~--- e ——-—-11,~p1,;¢e the’“fixture With- fﬁe--w-f..»lm..
T T "1%" slot down, surface E
A e , B tool bit protruding from the
. R - . fixture. IndiCatQ the- 51de Z;j e

L ' ° " of the tool bit £1) ‘the slot
. P .+ will be parnllel wi@& :
‘ L S ‘longtltudmal table. mbvement.
- (The §" slot, when ground,
. ‘ . will be*parallel with ‘the:
' o R s“ slot.) == A
12. Grind the bottom.of the L' slot ' 12 Mike its depth 1" e
13. Grind the sides of.the siot o 13. Make its width 3", Gr1nd ,
o .~ from.each side in turn to - /
5 SO © * keep this_ slot centered :
. R ' with relatlon to the %"
o ' . slot. Use a square on the
R S magnet and against a 3"
' : : . tool bit to check the center’
< . . location of the.}" slot

r

14. Remount ' wheel. C
15. Dress ané true the wheel. ‘ o o o
16. Set up the fixture to grind surface A. . 16. Place the fixture in the
v « S tilting vise with surface -
- o : F against the solid jaw
' ' ' of the vise. Tilt the
fixture in the vise so the
sl " slot makes a 30° ang
' B ' with the base ‘of  thé’ g
plate. ‘Use a sine bal
obtain the- 30° angle. .

N Tilt the t11t1ng'V1se‘7°.30"by
lowering the side of the .
fixture contalnlng thé

L ) —Fi. slot.
17. Grind surface A~ : 17 Grind enough to keep the

. - ' : ‘ "slot centered.
18. Set up the fixture to grind surface B. 18. Place the fixture 1n\¥he :
: ' T ) ' © tilting Vise with surface
F agalnst the sol:d Jaw

Tilt the fixture in the tilt vise
: , so the rg" slot is at 30° S
) . - N - " angle from the surface '
< ' . . " plate on which the vise is
- ‘ resting. Tilt the vige 7°

30' by lowering that slde of
- _ 66 the fixture containin the 200
o slot




)

19, Grinn.surface B.. __um_"'mmmJ.““._n?iAM

20. Set up the flxture to grind surface C.

w2

21. Grind surface C.

22. Set up fixture to grind surface,D.

23, Grind surfade‘D.

24. Remove all sharp edges and submlt
for 1nspect10n and grade. '

L‘ k)
g3

56 .

--19.- Grind -enough--to-keep-the—- - -

slot centered.

20. Place the fixture-in the tilt.
vise with surface E.
against the splid jaw.

Tilt the fixture in the t11t
,vise so .the §'' slot makes
.“a 30° angle with the sur-

face ,plate. - Tilt the vise
10° by lowering the side
. of the fixture contalning
“the 3" slot. .

21, Gr1n3 enough to keep slot
centered. . '

22, Place the fixture in the tilt
vise-with surface E against
the solid jaw. Tilt the
block: in the vise so the
3" slot makes 30° angle
with the surface plate.
Use sine bar to obtaln the
30° angle. , . '

T11t the v1se 10° by

v lowering the side 'of the

fixture: contalnlng the
in s1ot. '

123, arlnd enough to keep the
slot centered.
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Ander:son. James & Tatro, Earl E Shop theory; 5th ed New York, N.Y, -
McGraw-H111 1968. - o ' A oo

Krar. Stephen & Oswald, william. Grinding;teéhno’iogy. .A"lbany;vN.Y.
Delmar Publishers 1973 j ‘ ‘ A

McCarthy. N111ard J. & Smith Robert E. thhzne tool. technology;*sd ed.
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