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TO THE STUDENT .

.

This book was prepared for the’ student who plans to enter the
Machine Shop field. The selected jobs provide you with the knowledge
and step-by-sten procedures for the operation of milling machines.

It is important for you to lay your work out quickly and accurately
in ‘'order to meet shop standards. A '

14 -~
ST )
5 _ i _
> ; _ i E



g . coom ' _SAFETY @
Safety is very important in Ehe Machine Shup. Safét§ glasses,
sheoes, and clothing should be worn at-.all times. If safety. rules
are not carried out, a worker could be’ injufgd in a. sacgné "This 7 a
Tist will help’ you, become a safe wgfkerg G .ot T :
* SAFETY PRECAUTIONS o -
. 1. Switch the machine to off when oiling it. o :
~ . 2. Never lean, against the machine.. , v : )
. 3. Do on't ”llbﬁ'aﬂycnexgé work or fgal around the mé&hina when
you: are oiling it. ) ' N .
o . . ‘ \
- B , 7 7 L SN
4. Wipe off oil which drips from the oil-cup after oiling.
. . T . \‘\' ii- )
. 5. Ne*e, walk away from the-machine while it is in motlnn.'\\ C
6. Avoid pushing in the- 5hap, . ‘ : e\ :
7. Always brush thps avay when the machlne 15 off. C T PN
. . : i
R .L\ R ‘
e [ N
, P \ ; B
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‘of pragress for each job. T
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Students need step=bv~step instructions and diSCUSSlén quest;an%,;

but -they. also need to’ know how' they are progressing.. The sample,

Progress Chart on the next two pages provides a record of: th jobs ~
perta:mad by each Student The teacher can provide a- check mark for
;Qmple ion, a.grade for qua;lty or some other symbol showing degree

@

This text is Drganized 80 that each job has an. Dbjectlva, taclg
needed step-by-step 1n5tructlcns, space for reference. This

’ Drganlzatlgn allows each student the opportunity to study the steps

and the progress quiz batare Starting work on a machine. --Space has
been left -for the teacher to 3551gn the references available in the
local classroom; this- text can be used with any number of diffetent’

references. The entlre organization lS deslgned to help the teacher

work efficiently -in teaching each individual student. Z : -
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HORIZONTAL MILLING MACHINE ) PRINCIPAL PARTS

2 ‘- | 1 2 : 3 48 5 -

— 6

.o
‘"
[
|

[Tn]

.24+ . 23 | 227 21 . 20 .. 19 18
 FiG.,10+1. Nomenclature of plain knee-and-column milling machine, front view,
(Cincinnati Milling Machine Co)) = A o - oo _
. 1. Table = .. .+ 15 Verlicil-teed handerank = © - 8
‘ ™ . 2. Arbor-loc spindle nose: © . 16. Feed change crank '
3 . 3, Outer arbor support. . 17. Feed change dial
. : 4, Startistop laver o 18, Knee
v, 5..Cverarm - ° ’ 19. Vertical-teed lever
6. Inner arbor support ; +20. ‘Knea oll filter T
7. Table trip plunger = - 21. Telescopic cutting-fiuld return -
8, Bldecklash eliminator knob 22, Base . '~ '
9. Table trip dogs ) , 23. Vertical trip dogs
_10. Saddle - . 24, Knee clamp ‘ }
, - 11.Table-feed lever -7 . .25. Column Co . \ .
R .7 12, Cross-feed lever - . - .~ 26 Table treverse:handwheel ’
713, Rapld traverse lever . 27. Speed change dial and crank
- 14, Cross-feed handwhesl * 28. Overarm posltioning erank

Aruitoxt provided by Eic:
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H
Staggered- laﬁth side milllng cutter. (Union
5 Twlat Drifl Ca) R
' - Farm lelmg wlth saven cutters. {The Cln- ’ . Slitting. saws with sge ¢hip clearance.
Elnﬁatl Milling Ma:hme Co.) (Ernwn 8. Sharpe Mfg. Co.) . B :
T e’mmmg cutter with inserted testh:
(Brown & Sh pe fg}a Cﬂ) & . )
3 . , -
£
A 4 ’
\ : . .
E . - =~ 1
’ £ E] - 2 = -
T . . - g 3 - L
- ! b i 4
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'HORIZONTAL MILLING MACHINE USE OF SELECTED CUTTERS
] : 7 = R ] .
- ] °

"5

= =

=

Face Hllllng Cutters -- Hay be used on Elther harizantal or
vertical machlnes

; Peripheral Milling Cupﬁ;rs -~ Commonly used for mac hlﬁiﬂg flati

surfaces, sawing, and grooving. - . \

?ﬂrmvcuttats‘s* Staﬂdard_and'availablepfrcm stééki Sﬁeciél
forms can be made ;@-guit:any particular jgb=fequiredé

g

AleE,Cutters -- Used to cut teeth in Iatchet wheels, for milllﬂg -

.davetails, etc. The straight side is provided with teeth to

“give a better finish with this side when cutting g%aavgs.
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s, '_;l*‘

o . 'Several -jglethgds are used in holding the work on the machine
" table. ,Befo §'m‘”lﬂg any setup, you must make sure the table”is
"clean with'n cHips 1y1ng arcund The mach;nlst must know the
- setup requlred to dc certaln jabs. x ' :

SRR P e e T

. N . ! . "L - - . . . .
/i DEVlCES Used in Mllllng Mach;n Setup‘k ' © e

K

ﬁ

1. Sw1331'V1se !!»yi bndy that tan be sw1veled to' any rEqul 7@
' .aﬁglei_a: S ] =

-2.1 PlalﬂPVlSE = Hounged Dn the table and 15 lawer thaﬂ the swivel

typeifl R : _ L . _ .
3. Taclmaker s Universal Vise —- ‘Use part 1Qul§:ly;suitea for
- taolraam work ‘ o ' B _ ,

};_,. 4, -Flanged Vise -~ Holds work. to. 7" Widé.aﬂd is the type used for
B - plain’ milling operations. Its low height &nd brcad base give
© it the rigidity needed fgrzheavy cuts.,
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" HORIZONTAL MILLING MACHINE PROJECT JOB NO. 14, 1By and 1C. 7~ "

,, '::-»«-;,_,_ - ;_» \ , . T . ‘xﬁ -' - . . T
f f"~-=wuu PLAIN MILLING ~ , . . L :

| g 5y - . = ’ rfa
:ff-_~ OBJECTIVE: - Ee able"to mill a plece of wark saﬂa%l 51des are parallél S L
[P - ‘to each other.. : I

. : = 2
H . - . . . oo '.

. STOCK: i,G.f. (cast iroh);'
o ) . . B ) ’ ’ . ) " L =

., TOOLS: -»,vlse (plain), scale, file, coarse tooth-cutter,-1/4" -~ . _

’ : cutter, 1" cutter, and dﬂuble end cutter.,i‘ : ST

o

. Cut f)ié;g 2-5/8" x 2-7/8":

2. Place in vise and mill to size as in'Draw;ng No. 1A. .

: P ’ 7‘ : Lo " . . . . . o .
© 3. Remove cutter and put 1/4"#cutter on arbor. R : A

_‘%—fA{V-Mill to size as in Dr%éing_ﬂa;'lﬁij' ~.? i‘; 1 ol e e

. w

: 5.l'Remav2 zutter and put l"ﬁ utt er on a:bof

6. Mill to size as ingrawing NQ-LIB;
‘7. Rémove cutter and put ‘1" cuttér on arbor. .° o SRR

fsf‘ Mill to size as in D:awing'$@; ic. . L ,?bl T
g*-fﬁa&ovexbhirs,\hndxhéye,instructqgkéheék iéb’
ERD;RE$57QUIZE ; -éff L ¥f R L
li"SEate the diffefence between’é!éqaﬁse’aﬁﬁﬁé?isﬁd a'pléinf‘ s
cutter. T : . ) § . H A St e . fié

2. State tha dlfferenca between a verticéljaﬁd*h@figgntal,sni e
miliing machlne. . o S ‘ e T

v
i .

3. state the difference between a plain' vise and a toolmaKers
‘vise. ’ L ' . . . N Ctet e

4. Why shou d a cutter bE placed on a wooden board when ngt

F T
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Sg‘ Why should a'miliing maéhinexcﬁtter be handled with a rag?
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HORIZONTAL MILLING MACHINE PROJECT' ~ , .~~~ JOB.NO.

- Co b , :
' OBJECTIVE: Be eble to use Q\Cide mllllng cutt efi R
=’SfQCK:

TDQLSi

3

F

PRDGRESS QUIZ P R o A A

1-

-eGlemp in viee."

SoMill to 1. 125 dimeﬁeien in 3 cuts == 1et .cut’
eut 145 deep, and- finieh cut DEZ" deep éf. -

"jeﬂlll
' euts

" Refiove work and file off burre; Iﬂepeet. RN
N ' ’ Ten "_ R . “ 5 oL

_,Explaln the difference between Lze pleln euteer end the elde
'!mllling eutter. - SR ;.aﬁ : _ 7 'jgi

©+  Se . SIDE MILLING .
v ..., (Step Milling)

=, . . - . . . “

k| - .
B ; p
B 4 . . 1

[ w(Ceet?iren}e : g ' G : .
Viee — 13" wide euzter. N -

1" side cutter. -
1" depth gage, file.
v LETETY T

EN

-

= : . ?
- - 4 * Fe-

o . Y 4

%‘;

145 deep, 2nd "

‘;Remeve eutter eﬁd feplece it wlth 1 wide eutter

£

4 " Reset’ werk in-vike so ' that the 4" dimeneicn rune parallel to
the milliﬁg erbo: end the euttef mille eereee the }#7/16" dimi o

x

Hill ;et etep to 1" wide x 250 deep ‘to 875 dim. dn i_egﬁe.

g‘s ! -

nd
nd

WD\M

7 H . . Cay .
: s s (-

st
1 finleh cut. ﬂf%§f, L S
S © . o

Hili.Brd step to' l"ﬁw1de X 250" deep teg.375 dim. in 4 feughiﬁg L

and .1 finish cut. Meeeure 5tepe with. depth micromeEer

£ E

1 MY

In milling\ﬁhe egepe, why wefe‘S egte ﬁeken=in
Wietjeefety-preeeﬁtieniweeTﬁeed in handling

L

the cutter?
g H T B

%

P

ep to l" wide % 250 aeeﬁ to .eee;dima';n 3 rough -

stead of 1.cut?"

[
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HORIZONTAL® MILLING MACHINE PROJECT S JOB NO.

o

: . C 'ANGLE MILLING

jo]

SJEG?IVE%VrBe“ablegtg;review.angleLmilling;'
STOCK: Cast Iron or maéhine*steelg?
e | TOOLS: Vise, ;ﬁgle V'c;:—:ut:t:er' (459), v_‘file,'arid protractor.
STEPS: . o
1. égtyoff 3)4? x 1" xvé=l/8" stock.
VE;-VHiIl off ends to 6" dia. Lo, T j ' :‘;,.f‘
?.,'Mill‘tha 453 aﬁglEzta*&imeﬂsiani - -

i b fMlll the v to dlmensicﬁs ‘the full length of Ehe piece

3. Remave burrs and 1nspegt. ,2 o -

. ' ' . . _{;ffx - % i
S " PROGRESS Quiz:

S S .1. What was the purpose of- uéiﬁg a daublEEaﬂgle cutter instead of
' ' a slngIEEangle ;utter? .

b

Whatrtypé of vise was used on this job?

.3 hWEéLfﬁygeraf'ﬁilliﬂg was done -- éDﬁVéntiOn_ér_Climb?‘ Give -
" ,; reasons for your answer.. _ . . ‘ o

Y

_ 4. What inSt?Pmeﬁt was used to check the vise for s raighz ESS

.5, ,Name 3 wayégaf.ghéckiﬁg the vise for!aceuragy.

¥
-~
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HORIZONTAL MILLING MACHINE PROJECT ..~ © " JOB NO. 4

M. &

PLAIN AND ANGLE MILLING

N e

i “ : .

OBJECTIVE: ,Be able to mill angle using a plain cutter.
STOCK: C.I. (Cast iron)
¢ " TOOLS: . V;se,;sgribér, bevel-p:atfgctgr; 1/8" saw 3" dia., 3/4" éuttar;
e T " dia. file, and 2" micrometer. * . ' -
_5. - L. ;ﬂ * -

STEPS: = = .. .

k4

H

1. Lay out the v on three: sides 5/16" from end.
. 2., Mill'V on 3 sides of the piece. . R
- o3, 'Mill 178" slots on 3 sides of. the piece.
4. Mill.slot to sizé on‘drawing. |,
5. ‘Rgmbve;al;.burrsfv f;;? - .

s =

. 6. Have iﬁéﬁfuctdt inspect pieéeiih

L SBnpmead =<=7 : , w - e
<% . °. PROGRESS/QUIZ: . s : T
o ‘L;..Exﬁléin wh& a piéiﬁJégttEf ﬁséfﬁsea ins;%ad of an aﬁgle zﬁttér{;
2, AWhatx;é the éﬁrpase éfsétéél‘iﬁk? . | %.; ! |
3. What do you mean Ey a:BQé ﬁuﬁﬁéf’aﬂdra 60° .cutter?
4. How Was‘tha'viseiiined,?ithuthé éacﬁipe?f} ,

¢ 5., Why should a wooden board be available around the machine?
. REFERENCES: -

. . . L . .
5 . . : ‘
¢ Y LT . . . ) : . 3
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HORIZONTAL MILLING MACHINE PROJECT - - JOB NO. 5

- KEYWAY MILLIKNG

OBJECTIVE: Be able to m;ll a standard keywa} and a Wagdruff keywaj
’ " aon a shaft,

£ STOCK: C.D.S.

‘TOOLS: Vise (swivel), 1/4" Euttéf Wcadruff cutter, depth micrnﬁetar
and square -file. ' : :

STEPS:

'Vise must be straight.

-
-

T . 2, .Scribe 4 lines 90° apart on féée of shaft. = -,
- 3. Mill kéyway (straight) 1/4" x 1/8" aégp¢zﬁ laﬁgi

4. Remove cutter and arbor from machine,

5:" Insert wagdrﬁff zut;er'in'gdaﬁter.g

- 6. quﬁ-shaft 1809 to .mill Woodruff keyway.

o i 7. Mill keyway.
8. . Filé burr and have shaft iﬁspacﬁéd by.instructor.

A‘ - . L @ N

T 1. When is a standard kéyway'used?
E.kTWhéﬁfiS a Woodruff keyway used?

3. Why do we scribe.4 lines on :the face cf-tﬁglghgft?
* 4. How is the centerof the shaft located?
] 5. -State the accurate way of Eiﬁding thg center of the shaft.

- B c ‘i" "- ‘_7 .\ - ‘fi

8" ) ,,f . .

]




5

& = V i! ! '
T HOW TO SET UP THE CUTTER
7 ' '
’ B LQCATIQN OF THE EUTTEE in relation to the EEﬂ‘EI‘ of raund wgrk
a ) ‘piece can be established by elther of these methods N
L E ! ) = " 5
* - " N ‘ ‘ - .
a . . - . . . -
* ' PR .
) ) : ! ’ -
i ; - '
. ) . s ‘ l .
EEE o= 19 - ;,

O

ERIC

Aruitoxt provided by Eic:



MACHINE OPERL\TIONS
HORIZONTAL M!LL!NG

| d@B N05
'|' o KEYWAY MILLING
--|=><45 CHAMFER
éWIDEXIIEDEEP o ';'THR;EA'DS (14 PER INCH)
“UNDERCUT: . - NATIONAL EORM
‘# I .

. 4 NORSE TARER K—wmg Xk § - DEEP XZLDNG

'—lsnzmA KEYWAY :__;.;_rxooeolA

e el SEATFDRWODDRUFF R

: | | KEY NDSOB

z }:_;;;. o




'HORIZONTAL MILLING MACHINE PROJECT | . JOB NO. 6
STRADDLE MILLING ﬁ

OBJECTIVE: Be.able to ise two cutters at the same time. - : 4

STOCK: “C.R.S5.

TDGL%: Vise (plain),’ l -2" m;cfawatér, gside milling cutters, 4" .D. (2,
depth mlzrcmeter. and file. k .

STEPS: T ’
i1+ Cut piece on saw as. per drawing.

2. Mill piece to size with plain cutter.

M
s
.
|
§
i

3. Remove cutter.
4. Straddle mill 1" size. . . S -
EE-FSFraddie mill 1/2" size. . o . A B
6. Refiove burr with file. o | o
L 7. Have jgb;chézked bY%iﬁSEfUQEGrg

PROGRESS QUIZ:
1. Why should the two cu;ters be the same size (0.D.)?

2. Why should side mllling cucters be used?

3. What'safety precautions shauld be taken when usiﬁg two - EUEEEfS Y~ -
; at the same time? : ; : o ; :

~4." Why should ﬁhé cutters rotate in the same.direéti@n?=”‘~ e ? :f

s too 15 when maklng mllling

P

=5, How should the machinist car& for hi
; »machlﬂe setups? - . o , “ ER Vo

REFERENCES !
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HORIZONTAL MILLING MACHINE PROJECT .. =+ JOB NO. 7

GANGfﬁILLiNG,'

éEjéCTIVE: Sé,gbié to use thr ree-or more cgﬁters at the same#t;me ;
stock: cil | .
TéDiS Vise, side ;illlng :utters, plain mlll;ng cutter, aapth - i
miEfDmEter micrometer, and flle.” ] o
STEPS:
*1?i Cut piéée,és in dtawing ;Ziﬁwing for l/;" Gversizag B
Vz;g Hill plece to si:e as in drawing u51ng plain mlliiﬂg :utt
-éiﬂ Remgve 13 in mill;ng Qutter Ftom arbor. . !
ié:a SEE side m;lllng cutte% én ;rbar to mill _job-as 1Q dga;irg, )
.ot : R R - .
i SEIEIake first cut on Sﬁrap piecg inpéta%: .
EP[IEemé,ve scrap piece, ‘é,ﬂg’l start milling \::{1: regul\ar )
?zl Da¥ﬂa§1atte%pt to mill job iﬁ @;e‘éut; .
8. !Remavéiﬁufrsg ) | * L
f9; Remcve;WDrk and .have instrué&ér inspect JDb . ,
PROGRESS, quiz: o L R ! :
. l: State the difference bétgéen str -addle ‘and gang milllng ?
XE.y»Is gang mlliiﬂg thé $4me as fo:m milIIﬁg? _ ' ' L : R
iBi ;Doé; éaﬁgl,ill,ng require more setup time than straddle milli;g?
4. To ;hat degrée of aﬁggracy can the milling méah;ne ;se be ,
’ al;gned? oLt B T . 7 -
5. Explain'whaE iS mgant-by the feeéékénd SPQEdSiES
6. Explain -the Qutglﬁg aﬁtlcn of a’mllling machine cutter
REFERENCESX S B 1 o .';’- [,
: 7 T o
ER - 23 - i

=






TGOLS,
STEPS'

V’1,'

i_;u

3.

;‘. si

e

““HORIZONTAL ‘MILLING MACHINE

" OBJECTIVE:

STDCK!

SaWEzné‘piegeﬁ

cp - : .
! File burrs off edgas. : C SN S

 PROGRESS QUIZ lff e

,j,_i

/Is it proper tn use the sllttlng saw fDr cutting slots zn Eha .

ERE:

TAl  PROJECT . | JOB NO. 84 and 8B~ -

~ . L c e, . 7_.\

SAW HILLING 1
Be able to'use a Slitti“g saw with ‘the’ work being clamped
to the milling maaﬁine table.; : ' , -

,- ﬁg - = . L . . .y N ) - » .

EC.I, = ‘, ’ : o ’ . ST » . 3 ;

€F

L=

Slitting ‘saw, mlchmEtEf strapﬁiﬁé ciamgsg’bolté and nuts,
'scale, file, and:plain milllng cutter. y e T

13

Cut pieze on saw allowing 1/8" on length and width L

o E'
i

Mill JDb to siza as in drEWing uslﬂg plain m;lliﬁg zuzter
Strap ij to table. o s

erj

L 2 ) . . .
Remove cuttér ffDm arbor and place saw on arbor.

[
first,piece to size -- 1.916".

gg same .size as above.

Remove piece ffoﬁ:table: .

1 1

',i'

-Have Instruétsf inspect,jobg'

1

e - ot N =N

Why is climb mllllng 1mpnrt3nt when u51ng tha slltting saw?

‘Why shguld the slltting saw be 1ocated over :the I=slat of - Lhe
.table? R . . Lo L

g @

>iDaas the sllttlﬁg saw came w1th EldE chlp clearance, and why
‘er why ﬁGE§ :

Ty

B P oiE

rL,Why_is the ﬂutter.thinﬁar at thé'cénter~thaﬂ:at ‘the Edge?

z

heads of screws?'

NCES: -
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- HORIZONTAL MILLING. MACHINE PROJECT. =~ ... .  .JOB NO. 9A
.H [ y ,

S

¥ , | G
EEE SR L BFLATN“HiLLINé S

".éBJEciiVE: BE able ED use plain iﬁdexing

$TOCK: C.R.S. 3? dta. x 2? long.

- ’ ) e ] . E : ’ .
.:IDDng Piain milling cutter, index head, file, and micrometer.

n

o : - © FE

Zi.;TSet d1v1d1ng head ¢ on table and faatstack ﬁanalg carefully.
: Prevent 1n3uries : o “ :

=

20 ’Geniér dfill béth eends and check centers f@r'alignment_”

. -

rlght size cutter accardlng to the- wark ycu are glven
l, g D ) .

L™
7]

Eléc

rr
o]
Ib—" wl"l‘w:

4. - Check" with 1nstfuctor fDr 1nfarmaticn and seléct pfcpar’
' ”spaclng on Index Plate

LT . 5. Mill 13rges;'sqqate on a 3" dia. of stock.x 2" 'stock.-

4 be . E . =

" "4 . 1. oWhat is the largest size square ft@mfanS",raund;stgck?é

2. What was the-formula féf-indéxingré q uare?

v . -3, How much-stcck;waé;milged from each side? =~ -

L

; w
i o

¥

m\

mw
[

afe to use a dull cutter? ._Explain your answer. .’

3

n
AN
v ]
=

n._m
n..
\r1r
1]

\D-
‘Iﬂﬂ‘

b be do

\W
o .
[

this’ .in g vise? Explain your answer.

N =3I>REFERENCES:’LEA

wa



.'-"MACHINE OPERATIONS -
HGRIZONTAL MILLING |

JDB NC) 9A"
F’LAIN MILLING

e 2azt —= — 1000 |-

~
. oJ
- : _f(% S e V I F ¥

S0 scaAlErE"




HORIZONTAL MILLING MACHINE PROJECT o . JOB NO.--9B
. o J!". 3 » . . .‘ . . 4 - : f
. . PLATN { MILLING

E é;DEJECTiVE;; Be able to use- plain indeéi;ggp_v

STOCK: C.R.S. =- 3" dia‘,,_zv-lang,

JDDLS:‘fPla milllng cutter, Andex head filé; and micrometer. -
| STEPS:'. T . o Ie

™+ 1. Center driil both ends. .

fooe C o LR
*+ 2. Check centers for alignment.
13, Use same cutter from Job*QA;

4. Check’ with Instructor for’ 1nfarmatian, and Saleat pfaper spac;ng
on i ex Plate. ‘ » - :

5. Mlll l argest hexagon on a pigéé'gf stock 3" dia. x 2" long, and
u . : : : . -

T . . remove b,r rSs.

6. .Have JOb checkeéﬁby yaur 1nstruztér. .

©f . . PROGRESS QUIZ: A RTINS

«. 1. What is the'lafg25£.ﬁaxaégn1§rém a 3"‘rcuﬂdfsﬁagk?
* 2. 'What was the formula for indexing a hexagon? '

";9 , A 3. How much stéck was milled frﬁm_éacﬁﬂsid%?

4. What was the R_E;M;'of the cutter? y
et S T ) . fs'

5. Why was conventiondl milling used instead Gf‘climbgmilliﬁg?

fE

. REFERENCES: L s

e
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 PLAIN MILLING . -
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. HORIZONTAL ‘MILLING MACHINE PROJECT -~ ° . . - JOB'NO. 9C

b AL MILI gy FRRRE . G N
. v B . b . . e, F [ LR i B R R R .
- . ) L = N - -
. s . . S . oo SR . - C.

PLAIN MILLING [

S DBEEéTiVE=3 Bé abie'Ea uSE'plain index;ng s B e
*sTOCK:  C. R. s_ G dia.. x 2" ang i ;L",{Z.
_TOOLS: Plain mill@ng cutter, index head, file, and mig:émeteg;,

"sTEES;’Eaﬂ_._ S ‘7*1: B A TC T .
1. Genter dril; bath ends.v - e T
g%:f"E-' Check ceﬂters fcr alignment.» =

l

3. Use same cutter fgam Jab Ng. QB.:A ! oo

4, :Check wiﬁh Instructor fcr infarmatian, aﬁ';sé}gééfprgpsﬁ.
i-spacing on index. platé., S

SER: ' iég,gﬂill 1argest octagcn on' a. piece of stack 3" dia. X 2" lcng.

6. -RémQVEébuIESL A
Y ., : T, s = 4 i ’ ) . L ‘7

7. ”Have'jabécﬁeckéd‘byzyéur iﬁstfﬁééct?

f PRDGRLSS QUIZ - Tf Sy e v-;ﬁjw

:;;} Whﬁt is the largest Gctagan ‘on a 3" d,a round Stock?%*

= "

21. Whag was the fcrmula for indexing an Qctagan? RN S . .
’lﬁ " ; - _ . 3_v.How much Stozk was mllled ficm Eachlslde?'

4. Was steel ink used to léy out’ thls ng? -l_{ﬁ' R b
e 5. Flnd Ehg numbgt-af turn f the ‘¢rank for . index ng fivé_divisiéns.ife
P - i {Ae-., . ) . . - {E [ R

“ . .. - REFERENCES: -

L = L k: - . R )
. g - 2 \
e = K
. N e #
- . .
.3 g R .
.= = F ]
P a
i

T :
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+ . +HORIZONTAL MILLING MACHINE PROJECT ~ ° JOBNOTLO ™. . & '

D% J_? - ?ANéﬁLAAJINﬁE3£ﬁGEik1,' i :;f S .‘ﬂgéé‘é
];;f?ﬁﬁéCTIvEé Be %bié ta da angle index milling‘ R - :,f‘ i . {; ;
) 5Si§cxé C.D.R. 3 x 3" long ?'4 o ‘3“§_.f EE = L
LiéGLS: I/éﬁ milliﬁg EUttEr: file, scale, and prctiactat. - -
- ; Lo ,

STEPS! : ;L,A% B t,'f‘ o

i

i‘l. Canﬁér drlll both Enﬁs of the stork é', L A

'\

2. lPlace;ngAon gtéekf \;i;:};‘ D ; ~7 B ; T:Li L
3. Pl;égﬁ@étwaaniiﬁdéﬁ(léadiéﬁdufbpé stock. | “ |
4. ELéiége'céﬁtér of sﬁoéij';— = H;f;;‘i;":*fﬂ s

A R B T R Y :
5. ‘Mill i;fséigfégve anﬁjggntihué;téfgil; the otﬁef 5 ;§36§é5___“

6. Remove burrs.

5“1‘7_' Remove job, and héﬁébjab%chegkéd7by'instt§étarl"aﬂ

5

[

- B , . ERDGRESS QUIZ :

T e _lgﬁ Dezermlne the iﬁdexing fcr the fa;;ow1ng Equally spaced divisinﬁs.'
Lo 99,18 367, 459, ~and. 540 _

C e

. t’ o i'iz. ‘Hnw;ﬁéay;degreeékaré in a tirclé?: '__g_‘g

T3 uch maﬁy dagrees ‘does® one camplete turn of the 1ndex crank
. fevalve the wark? o . Coe

=

4., How many mlnutes are 1n a dagraa¢ R A by

il - } . S X - -, E .

) §ns How many degr ees doés one complete revolution of the-spindle o
z:f fevalvajﬁhe wa k?-' - : B - :

- . . PN

I
3

REFERENCES* - X S SDUR

= i %

. Wt ) . ] . s A
P 5 : e — .
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HORIZONTAL MILLINGvMACHINE PROJECT : JQE'ND.-ll
S - ' PLAIN INDEXING
ok - 'DEJEGIIVE; Be able to cut a spur géafvié pitch gear).
N R T o

. STOCK: Cast Iron (C.I.) ‘

. .
reamer, mandrel, No. 4 gear

1

TOOLS: Casting as per drawing, drill,
o and index head.

1. Press gear blank on mandrel u31ng an arbcr press.

2. Mount index centers on milling;machiné table. .
: . o v - A . . . : . -
ﬁSQ_AHaunt milling cuttéi,lé gitch Ec; 4, on machine arbor. ' '

fa o ;

= 1—1/3 turns
D

. 1/3'x ;g =10 .7 R .
: .10 3D I A T

Index 1 turn and lO hales on a BD—hcla clrcle. -

Place.dcg»@n 1arga "end of mandrel,  and. mount mandfel and job .
between centers with dog taward the head - stoﬁk Co

6. Clamp tail Df dcg insslmtng dag will not force out~of position.

- 7. Centralize the cutter with the gear blank.
- 8. Ruﬂ'thEVWGfk under the’ cutter, and raise the table Sligﬁtlyi

" 9. 'Move job clear of cutter. ’ R

. iOi Rdugh uut the- first t@ath ﬁd ccntinué to cut cﬁher teeth. . T »
.11. . The f@lla@lng 1nformat1an fElatES to. the. gear that-you are aﬁ;
' abaut to Cut:
Pitch - 6% Dedendum - .1928" |
- " Qutside Dia- = 5. 3335" _  Clearance - .0261" _ Lo .

Pitch Dia. 5.000"

Working Depth. - .3334"

\ﬁﬁmbét-@f;Teeth‘éréﬁ Tooth Form - 1440 .
Whole Depth ~--.3595" . - o
.Circular. Pitch =" .5236" ' B Lo :
Addendum - .166" o . . S o ‘s

b




S ~ PROGRESS QUIZ: -
A ST 1. Why must the index centers be'iﬂiiine? iij,

¥ L 2. How will you arrange the sector?

a 3!_'Ha§“much stock da you-laavg_faf a finish cut?
4, &EWhy was a No. 4 gfé cutter used?
5. VWhy Sfé Screws pro vidad to clamp ﬁhe tail of the dag7
6 Wfité an Dperatlcn Sheet fo .an 8§pitch Eé—tDaLh gear (spur)
- REFERENCES: ' T - B
i T
7
&, AN

~ - i H ‘.‘
. ? Loeey - 7
( Y i
N : e
N ¥ € .
= - L




© MACHNE OPERATIONS
© HORIZONTAL MILLING - -

S uswon
~ SPURGEAR MILLING

o éWIDEXLDEEE: o
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HORIZONTAL MILLING MACHINE PROJECT - B o ' JoB NO. 12
RA&K GEAR'- .7
OBJECTIVE: Be;ab;é'ﬁa.eué a‘raik:gea:g
STOCK:* Cast Iron (C.I.)
"TDDLS:!.SQ, A geafzcgtter,‘caéting 6" long i-lg" wide, and plain vise.
STEPS: | |
E " 1. Use :same cutter as”iﬁ¥previ§ué job. : 5
| 2.7 -Set casting in vise. ' -
3.- Rough Dut first EDDth by gaing iﬁ with the table to the zequired
measuzemem: . .ok .
:Ail Tak; four g@ughiﬁgi;ﬁts-andil'finigh cug’ta thétréqui:éd-deéth.
?5; Qhéﬁ;jgb isséémp;eteg have-the‘lﬁstzuctcr check it. ' “
'PROGRESS Quiz: E' o
1. State the diiference getween a rack gear and a Epur géaf,‘- :
2. The 1inéaz pitgh of a racklgear is the same as a: e
=pit:t:h of a spu: -gear. .

. '35_ What is the functi&n of a rack gear? | ;
53 :4!’ Where isrtheArack gear 1ccatéd on éﬂs 4 h Bend 1g§he,; H
; 5. Write an.@peratign Shgétian éyﬁting a ra;k geér (B pi;ch).
REFERENCES: | o

\ i
59 -
/ .
) - 39 - ?
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. VERTICAL MILLING MACHINE o INTRODUCT ION

=

‘On Vertical machines, the spindle is located vertically, parallel
to the column face, and is mounted in a sliding head that can be fed
up and down by hand or. power. Some machines are designed so the

entire head can also be swiveled to permit working on angular surfaces.
These machlnas do not have overarms or hraces, but. DtherwiSE are \

Slmllaf in operation to horizontal machiﬁes.

. Vertical milling attazhmenﬁ which may be .mounted on the face
of the column of the overarm enables a plain or- un1versal mlillng
machine to be used as a vertlcal milling machine

- A vertical atgtachment enables the hcrlzontal mllling machine, to
be used’ for such operations as faﬁe mllllng, end milling, drlll;ng,

barlng, and T=slot- mllllng.

2 T
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"+ VERTICAL MILLING MACHINE - . CUTTERS

Two- lippgd Igpan}d shank end mill. {Union
Twlst Dritl Gn)

) Straightssha'ﬂk apiral end mill. (Unlon Twist
~ Drill Co.)

L

T
. .. Mllllng mzchine 5l§ndard tapered shank Sh?" a!ndx mill. (Union T‘_"lst Driii Co.)
end mill, (Ernwn & Shsrpe Mig. Co.) '
s - R

Spiral ‘end mﬂl with En:wn & Sharpe tapared
ahank (Emwa & Sharpe Mfg Go)

-

! Spiral double-end mill.. (Union Twist Drill

3

S e 1 End Hilaling;(:utter -- Have straight or helical teeth on the
T , circumference, andsstraight teeth on ene end. ‘Serve for milling :‘
slots and facing or ptafi],:.ng narrow surfaces, - 4 '

2. TWD—LlppEd Emi Mill -~ Also k.nmm as slatting mills., Have only
two tecth on the circumference, and the end teeth are cut to center.,

ge =
1

Aruitoxt provided by Eic:



st

- milling cutters are over 6" in‘diameter and have Iﬂserted teeth

;:r3221ves the head of a T-bolt. . . v a

'.SD angles

Sheéll End Mill —- Made in larger sizes than plain end mills. = -
Recessed on the face to receive a screw or nut for mounting.g -

~On a separate shank or stub arbar driven. by keys on the spin dl

HOSE

1lling cutfers are larger than
Face

Face Mill =~ Face

Face mills are used fur milling" large flat areas.

end mllls.
held in place by a wedging device.

T-Slot Cutter -- Similar -to keyway cuttersy but made w1th staggered
teeth and side Cuttlﬂg faces. Specifically for forming T=slats.
After a straight slot-has been cit in the work with a Slde mill,
the cutter shank enters ‘to mill thaz part of a standard T-slot that

I

WGDdfuff Keyyay Cutter == Have prgfile~taeth, and made in both
shank and arbor types. Used for cutting semi-circular keyways
in shaft. ' I S

Dﬂvetall Cutter -~ Similar to a 51ﬂgle angle milllﬂg cuttaz W1th an
,,,,,,, “Used to form the sides of a dovetail after the *.

tangue or -the ngGVE has ‘been machined with,anather suitable

cutter. DDVEEall Qutters may be Dbtalnedjwith 43 5D 55° ; OT

_Flygutter’—- Single pointed cutting tool with' Ehe cutgiﬁg ‘ehd ;
'!grcund to a desired shape.
_one tool,

K Since all the cutting is’ dane with
a five feed must be: used . V. L Lo

Lo

g2
W
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| VERTICAL MILLING MACHINE ‘ ~  PRINCIPAL PARTS

_~SPINDLE
"~ COLUMN
"FACE

_ELEVATING = .

‘ I "SCREW
LMOTOR' . "“-BASE: . i ¥ B X
- COMPARTMENT -~ =~ RS Sy
. FIG. Main elements of the vertical knee-and-column type milling machine. (The Cincinnati Milling'Machine
Co.) . C o : . . -
R




VERTICAL MILLING MACHINE PROJECT ... ..JoBNO. 1
KEYWAY MILLING

OBJECTIVE: Be able to use an 'end mill$

STOCK: C:R.S. (Cold Roll-Steel) : R
. TOOLS: Vise, 3/16" end mill cutter, scale, depth gage, and file.
STEPS: S . 4. . N . g ’ . ; R ® ’ ‘ ;"

1. .Set 3/15"igutter (end mill) in machine.

I

' 1lne , . -
= 3. Place object in vise: and éxtend aver visa 0 square can be
planed, e ’

4. Flnd center of shaft.

a . . T -
= H . .

5.. Follow instruction of blueprint, and start Ea mill."

6. D ngt:remave too much stock at one ti@a, because of thin end

=]
Hl

VETQ':Remave project, and have Instructor check for size.

. | s ‘ KPR = 'XZ-
5 ) ] 7 W / .
. PROGRESS _QUIZ:

-

1. What is the difference between a 2-11p and %-4—11;’%ﬁd2m111? %

2. How was the center of éhé-shafﬁiléééﬁed§ E- { o
3. Name two, §QYS used ﬁo square % vise. .-

7 S pé.f Explaln the differ31ce between a straighﬁ and a gépér Sgank Enﬁ

' mill, _ s }

=

S 5. Name fDuf different kinds of ‘steel. fro which an end mill is
: made : : e

REFERENCES :
) ’ o e

Lay out ernE w1§h steel inL and 1ay out vertigal andfhg%izéntal

i
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MACH!N‘E OPERATIONS

] VERTICAL MILLING
S ouBNol
- KEYWAY M!LLING__

o T
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, T;SLDT.MILLING’ R Y
Be able ta use a 1 slat cutter

,  §T0CK:...C.D.S. (cha Drawn Steel)
. ¥ * i w7 - E
T ' i o o ToE R B a ) . ) ] T

o TDQLS: VlSE, T- slot cutter, 3/4" end mill, SgaLé,.and file.

e

5 Set plECE\ln vlse.-'

rv.i‘f' .. 2.. Use 3/4" and mlll to mlll opening

3.0 Rémgvgfajé":énd mill;wandiatta;hkifsla§ ;g§tefy ) ;?ﬂ; S i}g_fb;,;;

N égjiﬁémove stock with f;slét'égttgrfasainEd:awiﬂgi_i

Remove small amount of metal because gfféutﬁaf;:,

File burrs. - - . oo

‘}, LT 7-(VRem§VE'p£ojéCt; apd check witE-InstructD:.uxrg‘

R o PRQGRESS QUV ; f”'" e 'e\";'l' ';" T ~j3 " TR T ‘i =

1.'1Why was the 3/4":end millgised flrst? :f . ;f;" R L

§ - - = &

;;ifDnﬁwhat zype gf machiﬂes are, Isslots found in the shap?

" .0 3. What . 15 ' the. purpcse of a T- slot? ”'i"j _ . Lrif !Vf'“ - "!f~'f; Pt
4 ﬁéés'a T-slot  cuttéer- have sida milling teath?- T __;,.;?:

. \'f . REFERENCES:

e _ . = . - .

_ Z - = £ = o e e e S .
u:




-‘j"'._MACHINE OPERATIONS.ﬁ s
| VERTICAL MILLING* ,

, TﬁSLOT MILLING

B S I L R

SCALE!fsl- = ' . e




" VERTICAL MILLING PROJECT = - . . . . “35@“55*‘3 Tl

. :"

PR

. CSHELL END-MILLING ¢ . . .- © . e

.+, OBJECTIVE: Be able to- §a a shell end mi1d cutge:.*f S

sT0CK: Cast Iron (C.I.)'

T ————TQOLST Vise, micrometer,. steel imk, square, szaLe and tlia

fa

S0 sTERS: oo ‘\\- L a“’j N
T T S N T

';1.;’Biuéiink'f:én§ @f"bar,fggﬂklaf out horizontal and vertical
© lines. - ' . v R o, \ -

2 ot

¥ . ’ . .t Toa i

a .
# B . i L

T e S gy Ah s ziiem =

: ' ‘ : ' 3 :
4, fLine hafiggntal line pafallel,with square head;

Y i . LR T * . : 4 -

. i ’ : . i - lif ) - -
5. Remove metal on one,side of .squars. =~ . X

3

6. _antinua épératign-untii square is™milled.

VAR SESTER- N Have ‘Instructor chégk pfgje;£; S LA -

T

- PROGRES!

'i'i..fWhat-fsrmula was used to find the square to be.milled?
. ) . o ’, - : B 5 : o

2. State “the difféfén'e be wéen a twc—lip enﬂ mllllanduaigﬁgzl
End mlll . PR . e

j r - 3 5 R
3. . What is-.the’ lafgest Squafe tc be mllled fram 2" diamaﬁez,stg;k? o S

. Fae 5 e % oo e, S e

» 4;,'What way is mafe acﬂutaie ‘to do -this Db in*a vise or index: - 7 - 5o

' head¢’ ' R - ’ o

m | . H

!55 What ‘was the purpuse of puttlng blue ink in front Df the stack?

REFERENCES -»_-f‘ S . - | L
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VERTICAL MILLlNG

JOB N03
SHELL END MILLING

"._ P R
[N 4 : N
S ST
. o
L] ! ; 3.8
A
’.
i
f

: Aruitoxt provided by Eic:
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" VERTICAL MILLING MACHINE PROJECT - - TadB NO: 4

T :fﬁbVETATL'HILL;HGf*r; T

* : . -

,lSTDCK:“ C:I-,(Gast Iron). }v;fﬂm; L W,,:”._,_.ﬁgﬁgﬁ'f e

TOOLS ¢ Vise, pratrazgcr, scale, 60° dcvecail cutter, file, miarameter,
" depth ﬁicrameter, end mill cutter and layout. ink..

SVW . STEPS: - RO . , I C

1. Indicate vise f _gquareness. R

Ceos 20 ﬁS’t-Wka 1ﬁ vise; '

3. Use end mill cutter to make l%' apening, aﬁ& mill gA 540

4. Remove cutter; and pla:e &D dovetall cutter in splndle

5. Mlll angia tD Eéqgiredfdepth ! . : o

6. File all sharp edges.. " _'?,' S T

7. Remove stock, and have Instructor ghegk'asApéf‘biﬁgprigt.

= . ) ‘. ‘ - ,r‘ ‘,’{»";‘ . !.';ig

PRGGRESS QUIE. : ]

'g," A Name the fgur aﬁgles that may be abtalnéd w;th a dovetall cutﬁa; ‘FL

- :7

2.k Daas a dcvetail cutter hava any side teeth9 h

)

éétte and ‘the’ dovetail cutEE,’th 'amE?A EgplaianyA

=5

. 'y3. Are the T451
7 . ‘ yauf .answer. %L

o = [ ;” ‘ C . - : i
o 421_Why is it impa:tant fa ‘your vise to square when cutting a :
e ) dovetall? , ' A e
5. Name one part-af a-lathe where a dovétail is used, ‘

a

5

" 'REFERENCES: . .

|
o,
=t

[}
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MACHWE OPERAHONS

VERT!CAL MILLING
JOBNOG

l;éLi.’IEDQVEFNLﬁMu4JNG“”aA.

T a 5. o =




=
.

- .-

cws

]

' 17i. Remove p

REFERENCES:

) = : ! * B¢ . - c Lo _' s E
= : ’ . - X A . : . .- Lo
= . H ! . ' . e ) . A

LT AL Bow
= : ! s : B
s b

VERTiCAL MILLING HACHINE PRDJEGT - . . J0BNO. 5 .

- DRILLING - =
QBJECIsze To_drill with fhe-stock being in-a vise instead of.in an;
iﬂdex head L . . : VR S '

'_;_‘s-:gcgg Aldmipum e T o L

TGOLSE Vise, 1/2" drill dividers, steal iﬁk cgﬂterﬁuﬂﬂh,:lg<j .
: hammer, and dril; chuck ' o i ,

&

T

N 1:\\iay aut’péajéet as in draﬁing." e

Efi CEﬁtéf punﬁh where holea are to be drilled..

L

3 Set drill in dr;ll chuck ,f S ",_ o ' i o -

: li_ Centég\drill hale C
o : e R P L
5. Remove EEDLE:'dflllx,aﬂdgplace 1/2' drill in drill.
.\ E 3 o | o L o
6. Dri l,hgle‘ﬁdiréqgi%ag depth. -, ' N 7

PR rd .

& b

t from vise. . - . B

. 8!'=Havg Instru&tar check project. e

PRDGRESS Q Z 'Li"i“f .'X\ S oo
L. e BN 2 S STl
1. Why is a unlversal vise used instead Df a plain ise? :

R i 5 -

.E.L}State the - fnfmula for findiﬂg the clrcumferaﬁce af a Eircle
3. What is- the advan;age of using a: drill chuck instead of-a collet
faz mcunting ‘a drill in the vertical milling machina.~ ) ¢

r‘éi!?Is a straight shank or a taper shank drill held in a drlll :
‘ChUEkV I :
¢ . T " mlll

W

Explaln your answer_

& . +

78

'.—iEB - a N
S L af"\f

~1s it more pra:tltal to . do this Jab with -an indéx heai;cr .a- %isé?

& . N - I . & A s
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VERTICAL WilNg
bos NO5

" MACHINE OPERATIONS SR

B000RILL - =
- 6HOLES
'EQUALLY, SPACED

— %G

§
P ; w4
H i ) i *
. Vo ey

}

A . i L) e . i
A t i == ' 1 *
: . 5 : R . :
. ! i 5 . : . .t e i
. . . - b}
P ! D ’ i . : : ) T : o . .
: : B ' # : . by : . : B T ' ! .
. + Ty : . : h ' R . ' '
fee : ' W P ©os i ) . [
L] = H i : . T . 8 . -
: . 5 T T O R
. :

e ,1“ " & L s
., . . . ; - g b=
e : : . ) o : ' . . i : S )
. . : 1 L _ . i | I

9
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VERTICAL MILLING MACHINE PROJEC

]

r

(=]
e
@]
e
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2 : o = : . = 2

- R . it

L S o ’, ; -, o
A U L E BORING -+ e Lt T
OBJECTIVE: Be able to_bqfe Dd the vertical milling machine. ' o

sTock: @.I. (Cast, Irén) 2' I.D A Y ST

Tw ol .~ TOOLS: Vlse, Bcrlng tool (adjustable), taal bit, 1n$idé‘mic:ometef,
5cale, and file.” T e e ] 7 T

&

. smEes: 'ﬁ:; S e
1. éléce obgect 1n ;152, énd center abgect; ::' )AjA, - L s

'AAZiK Ela:e boring tegl in splndle N [ - )  ‘ | | |

3. :Bore fo 2.125 . ‘Sif i ) _ N L . , 1

v 4. Bore to 2;25@ TR ‘

.. 5. Bore to 2. 375 S AR R
6. Bore ga_z 500 et S B e s RN

. 7. Bore to.2.625 . -

r

0/ 2.7508, CoT e

ta, L

8 . Bore

9. Instructor .is to check each ‘opération. AR C e

- N " . ’ o - U SRS

- N = 3 . LI

- ’ - = . .‘," £ ] H
PRGGRESS Qulz T ‘%;x O B

. . - . < =

s ' *-\‘”’1,-65hould the rmughlng taol bit ba used for- the finlshlng cut?

[ON—

2., Explaln the Qpafatlan of borlng. T )'f _ o % . ‘

5 4. Statgfthe dlffezenga between' Feaming and bcrlgg!‘ .
REFERENCES

SRR . . L o . - Pnrl!% of an adjustable Boring iiu;ug;i (. f?rn)‘*/f:v Manufacturing .+

s . ) v ) fnmmmv)
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VERTICAL MILLING

JOB NO 6

BOR!NG

SCALE
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REVIEW OF MILLING MACHINES

[
o

—

CARE OF MILLING MACHINE

i

The following steps musé,be taken in order for the machines to
~last-a long time. o

L.

fios ]

-

"
s a

ERIC

Aruitoxt provided by Eic:

Machines must be kept clean at all Eimes.
Machines need proper oiling.

Care must be taken of tools." -

Always place a wooden board on table so that tools can be
kept sharp.

When starting the machine, make sure you don't hear unusual
noises. - = - : :

Use proper guards when operating the machine.

Remove all burrs, chips, and dirt from the surface of thé
table. ' : -

Insert the key to prevent cutter slippage.

- Always usgfazmailetﬁinsteaa.oiﬂathaimez,wheﬁmhitﬁiﬁgwiS@appligﬁjSﬂwuﬂm;;;mg

il



= The following i_l strations show three ways of aligning the
vise with the milling machine.

1T - N /  column OF MACHINE \

—

l_— SOUARE l ’ | PARALLEL
- - e — ——— — — — PARALLEL =
2301 77——777 = conemm
e ""-f-" - . —— - s -
-ALIGNING VISE WITH INDICATOR ALIGNING VISE WITH E;QUARE— ALiGNING VISE WITH F’AHALLELS
-~ g

o
»

e T e e e e

Aruitoxt provided by Eic:



" REVIEW OF MILLING MACHINE

.;} [#x]

Instructions. The vatious paris of the Brown & Eha‘ri:e universal milling machine are numbered in the
illustration shown. Yau are IG write the number of each part Iﬁted in the space allowed. Not all numbers
shown are used iri the te:

/) Machine start and stop‘lever .
)_Vertical-adjustment ] handwheel

(

(

() Table—clamp lever

( ) Overarms'

( ) Longitudinal- adjustment handwh.;el

() Overarm‘clamp lgver '

( ) Saddle-clamp lever . .

( ) Transverse-adjustment handwhgel

() Lcng'tudmal -feed contro} levgr

() Table- swivel clamp screw .

() Vertical-feed control lever ’ J
(" ) Feed-selector-lever and dial =/
( ) Knee-clamp lever -~ s
( ) Coolant-reservoir cover plates” T
(¢ ):Speed-selector lever aﬂc;l dial
( ) Spindle-motor reversing switch
( ) Outer-arbor yoke
() Coolant distributor
( ) Spindle. . _ S
( ) Indexhead..” - .

P

i';x i T “ - . - . \‘ . ,% . S - ] g

e

Q0
(97
ot




i . . ) g , ) ) .

Shown below are nine milling-machine attach-
ments. Each is numbered. You are {o write the
number of each attachment in the space
.allowed next to its name. '
¢« () Circular-milling attachment
*) Universal-milling attachment
) Rack-milling attachment
Index-head and-footstock
Raisingblock————"—
Tilting table )
Vertical-milling attachment
Slotting attachment ‘
High-speed milling attachment -

(
(
(
K
(
(
(
(
(

L R N T N M

pRIC T e

Aruitoxt provided by Eic:



T EAR‘I‘S 7}: st
= v (!? . 3
Usmg the- lllustrauan match the numbers - .
4+

" on the pictare with their names. Write the

number of each part in the space allowed —7
: next to its name,: .
C o ( ) Spindle-feed handwheel o

() Spmdle -sleeve clamp lever -

. © () Adjustable dial

R G Vertiéalfal{gnméﬁf]é\}ar
+ () Clamp bolts
( ) Spindle stops

( ) Scale
L] * 5
. .
B B
N %
1 "a
i
N 3
£
-
=
. b
5 .
; v . .
N e
. ‘.
. . ]
H - E
= - ty
t i
| -
/- ' :
=1 -
¥ £ =
. i
3
. ¢
. % E
X 5 -
= &
5 ’ : .
B N ,
= : /
1Y ; N B
- 61 =
) e
. .

Aruitoxt provided by Eic:



REVIEW OF MILLING MACHINES o ~ CUTTERS TEST

4

Wiy

Test

© Match the names of the, cutters shown by
~ writing the number of each cutter in the space
allowed before its name.
() Face mill .
( ) Helical-arbor mill - : -, .
: () Inserted-tooth mill e
e (=) -Helical-milling cutter— - —mme s i
() Carbide tipped, shell end mill
’=( ) Wczodruﬁ' _ ‘

£

=1

L 2
1

3
i . ( ' .
ﬁ - 62 -

g . A ' :

a

\)‘ :.;‘,’ Cos -i--;_ o i o i,rg -_'_'- = » | - Ev i :,, B {‘ ;

Aruitoxt provided by Eic:



