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No designer works in isolation. Designers collaborate with colleagues in the &
development and production departments to plan the way forward. Design at
Mercedes includes concept, detail and then production.

The start of the design process—the emotional phase—involves a drawing. Designers

use either an old _ fashioned pencil on paper or a virtual drawing board to create

this image, but it’s a vital component as it brings the idea from the designer’s mind.

This allows others to critique it, to suggest modifications and to add their own ideas.

Teamwork
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Engine lathes are designed for various jobs. They can be used for turning
external cylindrical, tapered, and contour surfaces; boring cylindrical and taper
holes; machining face surfaces; cutting external and internal threads; drilling,
counterboring, countersinking, and reaming holes; spotfacing, cutting off, etc.
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All engine lathes have virtually the same arrangement of main units.
Its main units are the bed, the headstock(spindle head), which may accommodate
the speed gearbox, the carriage with the tool post and the apron, the feed gearbox,

and the tailstock.

The bed serves as the base on which all the main units of the lathe are mounted. The
most essential part of the bed is its guide ways, which may be of different shape,
such as flat ways, prismatic ways or combination thereof. The guide ways serve as

guides for the carriage and the tailstock.
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The headstock is mounted on the left side of the bed. It contains the speed gearbox
with its principal part, the spindle, which rotates in sliding or antifriction bearings. E
The spindle usually has a through hole, through which the bar stock being machined

can pass. On its external surface the spindle nose has the locating journals to mount

a chuck or a faceplate: inside, there is a taper hole to accommodate the shank of a
centre.
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Chucks are employed to clamp relatively short workpieces. They are divided
into self-centering and independent types. Independent chucks usually have four ﬁ
™

jaws, each jaw being capable of independent movement to clamp workpieces of
nonsymmetrical shape, Self — centering chucks commonly have three jaws, which
are expanded and drawn simultaneously.



R BB Y

Eoman dlge 5 il i coyia WYd (gl

il 25 g LS slaylpl g Slalad i 0 s

S Akl s glgil (A1

il o oz 1y Gl el oo 3 FIFY B Y e f s cyal )0 S doye STigas

D9 oo 0dual oY g8 o] s d ST ol duoy Y08 B 0/ s ol jo S duoye STV g8
S 2 )50 2 Sl 5 S g S wiile (6,500 polie Ly ol SYgE oles ssp ol
S (0 S

e gy e Hled a4 Sl 5l atws cpl s T Gl 5 auies)] i S (S g il 3l8
S Ll Canglin 1o lsl3 0,018 (s5lubonlsn alor 51 alisen oo ;3 b plSiinl 5 (339 (S

2 90 ol e ST 5 695 5 e 4 Ol o S i d SIS I 1S (ST e I3l 1
.b; o)l...’f:‘ C.!JJ

&5l a5 ook sblie cle @ an] oo Cawd @ plB s 51 LSl L aisle Slge ol i £ guae Slge
Al o> gyl el CLllB g ails Cais jo Slgl 3 ol

GIbly G ylpl i g1yl (@

oS odle o¥sd cul wloads axslo e cnl 51 s ,lo poslp sl Il o 5 Jglocie 1 g 5LIT 0¥ g8
Selln g SWTeS g5 90 g iloads SLIT LS 5 (adse qobly plydls pg)S aiile (6,508 Sl3ls Ly
a0 Foo 5L, slaoYed g ol 5 ile a0 Yoo 5 5LITLS (o5lu,lnl claoVed gl oo ppumnds
onl by me (HSS) 5o slaoVes ol 5LT, slao¥es auS o Laa> 1) 095 ‘5..7.“ 3,8 sl
iy gn g sia sloa Yoo Joho ;5 48558 b 5 Jubiine cqypn 5,5 blin 3 Yyana oo,

VAZY Sl



B il gy labid ol ¥ ladgy

U6 i il ale 508 50 155 51 Ldn aulS e boglis 511, Lol £oi sl scuioas ol 348
Olgise )l (pl )b Sluogas 1ol o adg cunzr (lsieds CILS 504 ol jon 4 pgs0lily 5 oudse
2,5 o lal ol ) il ax 0 o0 sloo U Ceoglin g yiolw 4y 0l Ceoglin by w4

()..\J’b) o.\?)b &85 J° [ A M_T oY ‘Jin\) Lb‘\’W-H =a-y J&m

55 oalr il ol S 5 IS elge sile 156 | Ll ke 5 osls JoS5
4> ,0 VYoo 6[.9& ( 9 Sl S u‘}l.‘? ).").’ Yo U O L)AA)LMJ JJLM 59 Lﬁx_iuo‘}w wsLM .MQGA

.m@ml)o?@a;&;u

+ Sy 5 sl bl 9 Tobaw

Sl kel sblss (Byxe 5 0355 55

I Vgare 6,505 o515, ooliiasl 3,50 sla 3!
pl & goas Lol o lall pl astis HSS >
35 Sy gy bl 5wt ool LB 2
5 sk Wb lnl 00,8 55 sl s IS eoll
S Il g ol T (s, (earie bl
Sl 4 oai; AalS 51l sl o aiel ge s 0ndy |

20,5 o oolaiul sl

0055 3 arg g Jud oudy VIV S




Stz

ool Colom g 15l yigs 3985 4 SaS o] (i g 998 oo dlowl 00i) (59, 4 Casl  xlan 108 3 e N
Sl axdad 5l ol las s o

S S el g Il yiae Sei5 4 SLS ] i g g oo ol ol (59, 45 el oo 1013T o
ol s oly] a5 Slaas 31 mhaw sl 0as; el IS &akad g 00s; o SISl

355 O ygodd bl (5,00 ool s g sl i ol3T e g 00l mhans (o S i Juad 1 ol S
u—" Ls 6)‘0).300‘).3 o 429 Sl ‘:LM olﬂ C.la.w 9 oolﬁ C.Ia.w ) ‘5)""‘“" J..aﬁ .‘;9)3 3..3J
(VY 2V 55) 0,5 & g0

e

0ol p s

sA

Sl ol bans

oy Zolaw =YYV o

1R Gt sbils s

oimles (L) Y By b g 068 o 00l &ygly 1y condy (LB xdas g 00l xlans o &gl 1000 A gl
g ga 03lo

il (1) 0 by g il 5T gl | o, b a5 B 95T s o Bl 9031
g g0 03lo

odls aled (L) B> b oS 0l ol 055 aysly i ol5T elaws g o0l rlas o gl 1098 Ayl
g




B il gy labid ol ¥ ladgy

OIS 0
Vo’ il Jio yo o] Jlode g ol 9 yomno Slaal 5 Lol 8055 &y dygl5 X ot Ay gl
.w\ﬂoo)’l):.oS‘f&l).‘;”)aa
ool Ao" 2V V07 T JlaEe g sl 00y o, 805 & g Lol 805 5 & (s Al i€ Lol y Ay gl
Lol il 51 55 o 4 ol 2 350 51l 381 e ol 52 20 gl A o B
Sgi oo Bl az 0 +F 5 JF 0 bled 4605 el saie bled 4905 D ygo ol jf 0 g i biles
Dy ge aid)S Sl Code g5 ES N o 5 dhie )5 i 5o hled &l

() € ol 4l

K ; LK i gl
(Y & bl agl;
o
YE_Y S

s oo, 19

i1

Conl 05" 3945 Gae
-
i o (ot (g5 8035 (@ ISO-) aistne yo 01559 655 (I

o 8 98 3o -
- 1S0-2 f




O o o) Ol o

1S0-3 |
Y

liomnn g (1 i 9 (il il 805 (9

ISO-Y olys o 805y (o

] 1

ool ez 0l ool sl 00y

ound yu (ol iz g ol el sudy (z

ISO-F (p4 oo B0 3 803, (5

1S0-5 f

ISO-8 il y Gl 505, (b

YO_Y Jsb



Hlodgy
.“u
5esly:
4 Olehad

JETIIEY

Sl b

(CoW]

N

1|||¥% ,%



Sepd ol py S (69, 1) (60015 80, el bl

e

M ol 595 it gy oy s [

Syl le )5 a8,k le> ﬁfoa})&iTNAO ool oiws ;0 098 o A ;S0 pb Ay Jiewd 0 0,
Ol Sl eogd atg ashad 3 6 0 s Wb oy 098 e colatul LSeus, ey 3l o, e sl p
b e LB slaly 6 2 5l 0o, el )] elass (6l g oolisial UK L illae 10,5 S8 50 STsi 51 S

D oo oolaiwl S3U ladd g

B

iy o) b bz el 005, i) s 5 1090 il (ygm S0y olE4sS a5 o) 5l Jobo
0055 55 Jleizl o2 G olsS D505 5 918 g2 00 Sl 5 (B Jletl @05l a9 5
2,18 3529 S o olBlws b pllaidns 4y 1 Fous,



B il gy labid ol ¥ ladgy

D&) ,-hMH ) —YV—Y . L&M’A

Ty T e jLiS Sl Gl g 0,5 S ] o) (55 slag Wb o, el e Sl e
o 5 905 S 2S0di; 5l 99 JBlaz 5 0,5 S8 (] (55 dond 4S5 G Wl w09l 00dy (Sl
09 (oS b 51 (635 0 i o 0590 welal gy 4o pSoni; ol 18

S b gl ponlyy g il 1) (a8ly poolie (Lol sl g a1 Aalad L 55 jape o) axilir
VIRV PESIEH PO

oX) oy 5o (Jleixl colas

oy 5 g Satahan




' plaiaw (91599 IR [yt ——

L}i’ﬁ Cn.c)w ‘) 6)‘0ﬁco‘ﬁ Q:.D-)o swo);faow)a)lfa.\]aﬁg;'a‘m CA.C)M: :Vc L}»J)J CA:).w
asS 0
el 00,91 ol yory LS o oo Joaz 10 Il iz g S5 dxhad i e b Gy e

VooV, ) . .
Ohyge olaws dlasly oS a4y 5 e s Hlade nd 5 e

n=
Aoy g0 olaxi N

mmin s » < Vo

MM v danlad Llas d

Sged malais lgv so |y o (55, S92 90 590 Slawi (TGO g0 olaw dwle 3l

Sl o alys 005 jee malS g0, (sauS el sddidwle Hlade 3l s 90 dlaws sl 1SS
lgs o0y g S el Loy 5,15 ool o tal3dl caely coniimlins oo 5l 2aS 550 olows

)m HSS ety u....:-)‘ Lglo..\j)lg).’;.o&,,.a\"o ).L:S Q dlubé 6)&‘2‘)3 6‘)4. WL;.A)Q\) Slaws ) JLM)

oo LS Jgax 5 V. =Yom/min

Y ooo\
e ) xXYe _wvyrse
nd Y/VExYe min

n=

205 iz 5l gloasy b pgaiogd] i 5l Fomm s o glankad o 1Kol 5 (sl conlio j90 oloes
Sl ,ui> HSS

o PPl Sldos plow!
il ol 8 e 59 5l i 0008 o0 8 pllaians I (yg s oS axkad 5| Jsbo oS dxkad oy I
foﬁww‘aﬁb‘y@‘wb‘ﬁ:ox)w

o 9 03505 Suop ashd 4 Job Opew &S > L Il il is e b o pllas o5 Jb o B
D35 599 )1 Sli I oS, e g8 50 &5 > b led 6,18

a0 plwl |y (Jsb (2o p3Y jlade 4y Jsbo & pygu dlsgas B3

Sles (Jgoo wlolp) oadpelass Slogil (69,0 S 2 L L (s &5 2 b (850 O g g BB
o2 pll 1) Lol gaas



B il gy labid ol ¥ ladgy

(o6 Slakad i g ) S g wkes et [N
Sg g ookl IS daksd Ll 48,5 oS (gly Slles oyl
Solopodln Joo S5 Aslad joome iz 3 25 > Lon; g
g Sl il 3 Sling Al )15 dadad s 020 o plxl |
Alr gl il g o plliian 5l (Job axils
S yo ol (59, 45 (G0 S e jlnl ol askad Hlad
2,5 ool dehad 090w olFAST laieds ol ool aius
S5y 5o el (GB35l wiile 5 plyes Slass
|, oSt sl 4xdls S daksd ) _colie dlols 3
|y 0y s 5 a1y S8y |y pllaians 5 0057 (g,

[y 5L Gos p3Y laie a4y e S 7,5 kel Coly Cons ool olad axlad sl maw b ol la

g oo led axkad Glig @ |y ood; eyl (Jsb &g 08 > b g i (o000 Sipges 5 ool L

NS Sho gy ek oS> A s

s this oo Syl 5 o ol SIS sbots o Eps (s 5 o b il o ] 5

A dslol ) (gl ool ol o GLS (o 7 000 Jou wlal 5

oligS clabad (6,500l 5 VALY 5o

s | SS
s 3 Bl e > el ST

S (g lo0g5 IS Anlad sy Sl ey el e (o3l 3L I

S (5,105 Cawd b ool 0,5 el

S e Slacand 4 Djge g Cwwd 505 Seo5 5l g Sl (69,0 e e 5o ik
S (5,005 IS dalad g pllaidns Logase

D250 S 5 ) b, elSiws

sloial, 65815 alKin b ail 095 (slalzlaps sloial, 5 ypm (Sl SBgd & g dtoran B
SS 3)95 p pllaia 4 lalad po

el e gustul (Gl I il

£0,S ool cawlin b 5 5

DS (5,005 oiws a4y yols 4SS

A 3 IS daksd g 05, Izl o€ (50,8 e §1 B L bl 4o

sal 03, 1y 5ol Sl il (528,55 18550 5 ol ol o aiejl sty ol 315,
.0)’

=



The tailstock serves to support the workpiece being turned between the centres, = “=~

and also hold tools for machining holes(such as drill , counterbores ,and reamers)
and for cutting threads( such as taps and dies). The tailstock can slide along the
corresponding ways of bed.
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Milling is performed with a cutting tool called the milling cutter.The cutting teeth
may be located on both a cylindrical surface and on periphery. Each tooth of the
cutter is a simplest tool, I, e. The milling cutter, as a rule, is a multi-tooth tool.
Sometimes single-tooth cutters are used.

The cutting edges of the cutters are made of tool carbon steels, high-speed tool
steels,carbide and ceramic alloys
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Horizontal Milling Machines feature the horizontal position of the spindle and three
relatively perpendicular motions-longitudinal, cross and vertical. Plain horizontal
and universal horiztal machines are of this type of milling machines. In universal
knee-type milling machines, the work table, in addition to the above motions, can
be swiveled about its vertical axis through an angle up to Y& to each side. To set the
table to a required angle, in respect to the spindle, use is made of the swivel plate
positioned between the saddle and the work table. The plate is provided is provided
with divisions in begrees.
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Cutting fluids, or coolants, are utilized primarily for removal of heat from the cutting
tool. They help reduce the temperature in the cutting zone and thus improve the
tool durability and surlace finish, and also protect the tool and workpiece against
corrosion.

The cutting fluids should meet the following requirements: high cooling and
lubricating abilithy, anticorrosive properties, and they must be harmless for personnel.
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Cylindrical(plain) cutters are applied in plane machining. The plain cutter teeth are
positioned along a helix with a definite inclination angle(angle of flute helix), plain
cutters are made solid of high-speed steel with fine or coarse teeth, and also with
inserted blades of high-speed steel or carbide tips. Application of plain cutters with
inserted blades(teeth) contributes to saving expensive tool materials.

The principal dimensions of plain cutters are its length, diameter, hole diameter, and
number of teeth.
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Face cutters are designed for machining the planes on vertical and horizontal milling
machines. As distinct from the plain cutters the face cutters have teeth located on
the cylindrical surface and on the end face. They may be shell-type face milling
cutters with fine and coarse teeth and sheel-type inserted tooth milling cutters made

of high-speed steel or with carbide tips.

The basic dimensions of the face cutters are diameter, cutter length, hole diameter

and the number of teeth
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The shoulder is a recess confined by two mutually perpendicular planes
forming a step. A machine part may have one, two and more shoulders . The EI'
slot or groove is a recess in a part restricted by planes or contured surfaces.

The slots are classed, according to the shape, into rectangular ,T_shaped, and,
contoured ones .The slots of any profile may be through,open or with an outlet,

and closed .
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Dividing Heads for Direct Indexing. In many milling operations associated with
indexing, the use of the heads for direct indexing proved to be more efficient. In the
dividing head the angle of spindle rotation is read off the plate having ) Y divisions
and hence permitting the division into ¥ ,¥ ,¥ ;7 and Y equal parts. The spindle
with driver chuck at the end rotates in housing. Center is installed in the spindle, the
left-hand end mounts disk which has VY slots. Nut serves to adjust the clearance in
the spindle bearings, The spindle is rotated with hand lever and is clamped by disk
which is set to the required position by locking lever /.
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