


T SR FIFIRIS 39S 205 PFFRE (UF @i (coremm)
TR (o) RFFeR 79w ¢ win @fg Aresact RdiRe

I BT SATCN-5

Machine Tools Operation-1

2% 8 RS 7
W 8 Wi e

T, QLI JE9W 7] Al

NET G Fo1 8 IS

TSI AT 8 #0758 F (TS, IFT F9 eFife



WS P @ AT I

Ys—90, TSR ffeTs G, TIFI-doo0
T e

| erie Fge FETY Ao |

AT I ¢ TOORA, 00V

SR PIE: 2009
AfRRfere s : G, w0

e ,205%
ey
TWO Y ¢ ASTFes [16

TSR IR FPR T Ry Rroqeas &




et

AT T 8 gfad e fcr Mema &y acree JHfFs-ws qma 7w | Fifeifa e
e Pt 7% a1 T SEE, Aifimy R, FERgR g3 Sefeae 2 @@ E T00
YT o ST AR | IREFNTCHT Noo! Sgaeiter (el A 8 o Freiw g
AR (Al RFg @2 | O Tarifeasaae wdRifea Fx @t ¢ Koo Ffeify frew fifrs
e G sifar i T e Ao @ e arEmom FifeEft e Q@6 39 geanaty
(COTTRIIET) 8 MIRET (CSITIAIET) VIR FrFierT SCSCKT AN FF JCATITAT F4T FACR |

iy S @I «RRIRE efFn fmffe fimome wieie affe urEeTR
Afegeie sifgne «ifkwefFre qiaAt (oA ¢ Wik (eiEaE) i SgEEee
it TERe R fer 7% @ N e WERY W | wepear 8 IRFm
TR A B GR AGFORZC SO RETFR T A oW J(T | T T
Q0% TP TS s ¢ af¥ifre 3 fBRGE e et wrmr S=ifte |

TGS H I FIFT 00s FFRE 2re TeRER ANoyEs Rary fwdfow wog
Row T ISR Faie a2 FER | @FRs Fediom we SR, ez 8 ST
MfEe B (T OF F@ oA, WRE, WiRkE (S ¢ AGHART (STFEE SER
ARTIBITZ 517 06 BFe 307 w7, G2 @ RAey o wa TR Soapt aze I
Tt 3B ST et | A S i @6 6 7w ©rmET SEF GT ATIEFTR
A FATed (@ffere Wre FFerT 8 AITIET @6 2039 PR (AT e @ ot
T T AP SR T | BN IS 6 BT T08K ABRn A A ATV &P T A |

AT (A FS! FRHITT T Tepe TR AT Gl T e AT S | 05 T
NPT ©F @ TS AT GaR B Aegare, Rarem Fa HeFqe F41 A | AMTLBIBA
A8 AR & @ @I AT 8 IS o ewered A [afbe 7w Frwdioan
T AANe I3 (R (ST & (I I& Fro FA0o M R Fo-RPe (ItF @ #/1F |
FFTS MFA 2B TS T, el 8 FOYG AT (BB FAT I | [T 2B I6A1, FHHAeAT,
AT IR WSRFST (V4 ¢ &Y ey TREAifrer Fae oivng |k efde «F<m |
NS Frediar SIwa X A6 FAR G ST (4T @ Wl I AT 0T S Ff |

AT
O FHFierT @ AIOT2BF (IS, AT



Ffora

IR Rzt ot e Rt B
W aif, oI wet o e, SR st
A [P ————— 8 S | sl SOOI AIF | Sh-08
N Jur—— P ] SAREHTAT THAITA SBE-dY
. o | eI T o S5-35
© SR HSF OIS TAF! SO-3¢ 8 p—— 200-300
8 | At e JOI (419 6 Wg) | SU-3 ¢ | om i Rfog WeE T |:08-339
¢ |F™ 399 v | o 3t 238-3>9
v | = vifere 7@ ©8-05 9 | &R iR hEE -
q | sffewiete 7 1 (Ve BT | 80-88 v | TR 66 R33-338
U S S— 8081 5 | @i wfE e
Yo |SiffarR fRrea @ifng= B0}
> Gifers @-es at |iFe 8b—ae
sy | Fre B wiffam s 09-398
so | siffma Fpfasint GY-b) 2 |ow 20C—395
5y | WELHRBR bR-93 N 80383
3| wITEHIRE NiReEH DR -9V 8 |f&B 389-38¢
3o | (B WG qa-to se | BeeEH 38Y-38Y
8 | Reee cemiee 1o Sy | e iR 385-3¢o
e | v Bt sa | o f5Ba IO
S | STTEES FFR 49 2E8-2¢9
3o | iRfER aferan pY-300 s | RTRES Q-3
s | I Al Sod-dov Y WI—390
b | ohhew e 309-533 LGl 295-348
W | @e S5R-33¢ R | 497 TR i elfirmieact R9¢-29Y
0 | R ssu-sxe | | R0 | TREFr Gt 35-3b0
» | EEfe su_sey| | 8 |Bratt aff| Qb d-We
X | Bfeig soo—sse| Lom I, s o
by SR Z2B (VS IR TS TE | -
SRR 38U-3¢Q ~
R | (e IR WHO! O | rd-d
T i, JIRFEE et © | e AR URE TS T | 53-358
N T W g T8 SGO-3¢h 8 | 3iRu WRGHBR TaRE el U | 35—
Y| TR afere qigE U et | den-dvo| | ¢ | IRET GIb IR TES! WEH | k350
© qrore A5 FifeR SY8-dUbr Y (Bo1d MZLHADHE T2 Tl T [Wo0-903
8 qreTy G- SUS—-39% q ifar faven @fiHe I9QR Tl W |wow-vot
R R ———— - saosa| 2 iR B oiffaie I9RIE Wl 96 | wob-volr
> G (I FIZE THFS! TET | 0op—90dd
b | e e A e I | 3930 S0 | IEH I (IYE THFS! TG [033-938
A | o Byt few «ew R WIS T | Sw8-3r | [Ty e ot ko ¢ e e S | ode—0str
b | 1S TR Agd T s | sub-dns R | IRFIT TS et S [wsh-9%0




SIR-d
TR Gt AT G

(Machine Tools Operation Trade)

3.5 R Bt St @ iffofs

e ¢ &g Tow o WER ¢ T 411 S RS T2 T ST QLI <A S
GFR] *efE g3 O &Y ool ifera Wiy | ITowq o [eai ¢ eyfes 3ot | wiyfs
S FifEe Tepor Iaie T4 A AT | T @ o &Ffe ews f[fey Some At 4g
e FACS FHTAE @32 @ IS N LAREAIT I8 (S T O NG I G A
GIRGR IRY ARG (BT WP PR, AFOATF O (AL W@ fFgas ool smisfel
weace | ey Team Wik w1 wm ¢ eyfe g 74t =mm w0z | @ o e s
agfere 7o @M Tye ¢ (e ©w @ wIeMAE 9 SIS, AMES ¢ AeafeFeg
sjfR3Ice wifysre; e T3 SR | AT MOre T Qe M G A0 QTR S
If* e TS #I1ta | TR f{eed 8 eyfeq o7 Rea e 2 etz @ | @9 ~fisa I
T BoRT 4 AETF @ 2ITAIF AR OIS, FATHE, THFHAN, GRGRS, G, 33,
Jes, FR FFAe o, Fem Ty, [fey s wiyfe e wikew eefe @i
fog tofd a1 13 =0l 71 | o, WIS @ FTepelx T (¥ ¢ T@Hiifon oSl 473 wwgsl
@ SRR | IS g ¢ T FRAAR A4 SRl 70Tl 7 Geeoldy, TR 0o e @ fow
(PO A TR JEH T S e e w6ice 16+ | 7geiife ¢ Fivmien @i [Rpyfe v
I TGS 8 FAafoq T IS (F@ THPA |

FESH TG A TFILCHAR TN T (I 02 o7 20 *IfS 263 I ARG FI T2
TN T O & AT A I & | For 2eetl e Jfal 7wfers @ o= T i
T ] AR FC FIBIAECE CAE S < i =i, Wgfe @3z wyeer ey
W @A Ge OIfGE 8 JIRRS FHrFETe T I ForT TR I9RR TE AN G
TS 1 AR QIR (I, ool '@ FIGMICER AN Tod 994 &<, T 8 (I Cofd T
WSl S[G F41 TR, SItE (T $oT S GT I T | A0 Ja AW IO S
CHE L @R ¢ Tol RE FA0O W | SRR G5 (T @Fife oAl T8
TS ZCS A | (@q- @36 W (Wt BifFfe, @whie, Mfefe, @u-wifbe, Gle, @ifae Tenf
[ O B A £ e b R | [ T ARG (o e 6 (o B G B e | IS IR E
FAEALTEE @R, R (g @ §emt-ua o s S metEs @R |
(U BT AT AT e g | @i W8 (=i & (T semi Ccofd wece
7 g e @ Gert-ua ST oG F0e S 97 TR Af*Rel Wi A0S 204 |
TEeTOr MY Al &R (0T qver effreendl 99 sTReeE AR ol a1 Jfarss o Sererc
TG RO @Rel TS A | (W et S Gre ey e i Frens e
CoMit fRETCR @el TR SATIM ¢ MG (OTTR &y Af¥=el @i T4 =3 |

-y , (T BT SATC=-3 , ST-do @fer



Q

R BerT SATTEIT-3

effrwe Feire @IF i (Knowledge), w#e! (Skill) 8 wtre” (Attitude)-a3 SFae
I | A BorT s Ge St i FeT Wt <1 =7 | (iR Ber woliiEta 2@
qwF qF cifaq FIfReR TR SO W WA W et T B st @ farge $e
Tesivie it o e T8 1 THI Seome 0o AN =F |

3] IR B WAICAbER &) SIS el
AFG (NN B AACBCRR ey faey eifgs Selw A e -

®
Q)
Q)
@
(®)
(®)
®
(=)
()

¥ =2 BT & Qe AR e,
TTH @ W,

sifaaist &fzet @ wAfawet eI,
PIfTTIE QfiR-aq {8 giael,

R *Toi Glifers fat=rar [{fY,

TS THATTHA,

A RCeTe SIGIHTNS 8 SHIFETIS FIRICE THol,
Ao eI o 172N,

315 Brea o1, «ig FBR 1w 8 = |

() o1 @R @ =eeffae @

©

R B, T @ e |

3.9 IR B SAIRDER &) JIRIRS et 8
aFes @ fe Go [Em Ta affrsaidt a1 usew @FE §5 Sttt Mo e
RS TFS! A AT

*®
Q)

Q)
®
(®
(®)
®

(=)
S

T @99 AR 8 TR SqEidl (F-S1es 8 NifFe F919 vt |

TIOR8 S Fif=e-93 AW &7 TeAma I #Afawrs qoEFae
el |

rifaere Bt RTS A ¢ e gl $90e < vt |

e (R BT UGS @ SHFEPIRS I IR WFol |

T (e feeizs Afds B AFeId 4Te & |

R oS, Bt @ e wwet |

e PIeT 4rge «f SR @3 AR 1wl St Al Sife 5ot oo wa=
el ¢ Fifoe a1 AfSerm e 1w wwet

B Gemes Al @ Afde ieteitet Benareiea= A 4t |

1L FIC AT I TH9 |

() Sifbe ©ibt 4o @ Efbe-@ 7w |

)
®)
©®)

TR AT T FTF |
f¥eiterm Giifere fNatorat [y AAfeeas srep |
Taw Qow fFfre -7 et sl e, TgsifSs 8 &R meig Ferwee v, onf |

0RO



00

R BerT SATIT-3 ©

3.8 IR [T SARGAR TR FACHa 8

GFe N GErT ST @E S affrwadl a1 (e Gt Sl e wiF 8 wwerg
I BT 51T FRIF (I SIAg FACS AT Mg SR (g 17 St feat #iieq |
o/ T ¥ (v e ity e Time s e 3@ | Ry e B SRR
FACHEA [RSq A 719 (rea Zei-

() s,
() BFfiE A EwE,
(®) AT,

(8) fufsienw 3t fers,

(¢) aZomR A aidfor (RN weAEsT,
(©) T @RE S94itsy,

(2) (I AANEDS,

() gEa GIHPE,

() Tifimm GefRtmE, Senif |

ATIFSR A9 (R B AATIBRoA (NI *MeTeTice et ¢ofee Aieas-
(3)  WPBR GIWFEN
(R) (FRGEAAROREH |

oRE S e wfives ot T FRgE ¢ dffrwd R Sk @i §E
FARGA NS it et (oiTs wAia | i

(5) DN SIS,

(R) ORI,

(9) TIEG TG,

(8) Ty wiws SwEIET, Toiifv |



R BerT SATTEIT-3

-

S wefird oy 3

¢ R ® 6 LYy

306 1 ot i

@R 5 Ge Bae affrmanditaacs I <@t 232

@™ T AATEEACE FLTCA It I 22

ifor Ifit @ TfE & 01 ©Its I 9 22

e e @ of e @ ©its i 79 12

AT AT GTE (TR FoT WA (I (I #IT7 FI& (T ;P2

e e 3

¢ R ® 6 LY

R ForT S G @10 Ft ([@RI?
if¥rre FoT0e U [IATH?

TR BT SIoICRBATRE IMUIRIs R AW DIg 702

Pt I AW GG @ G TAIGER AAHTS 272

qe (R G wAthead ¢fb eifgs witTe f[awa Soad 39 |
GG (AR Fo AAGET ¢fb IR wwer faew Traw +9 |

TP &Y 8

S RV g

R §& St GE I9ce I ([@RIE 367 79 |

I BT ARG TER el a0 759

GG (R [l A (@I @1 A oifge Sl 1! e of 364 39 |
GG (R [T AAGE (@I @ e [T vl Al e of 364 39 |
G (R Fo WA Ty Fewepnyead Rieg «om a @ |

RORO



R0R0

-2
= *% (Machine Shop)
2.5 cif¥i #9- @7 #fAf6f® (Introduction to Machine Shop) 3

IR o T G T, @ RF SRS P, WFS G WSy FioT 77 43R
@f¥F It TFI CofiT T ISTANS TS 41 T | SIS Ie7 ¥, (¥ o ZeeTt v
G oA @I PRET @77 [fog afermt 3 S g 7917 o) [feg asie @t
e At | @- m iR, ffer o, fiferr arfie, cfeir ciffs, atigfer anfie, wrafeer
i epife | reife @ Sy Taie toft sa o «iex I8 araemn Afasee @fEe
I =W | qoiR s @fm 3t T@ietefe eers It AERrFeid TqEd (06 AP &) AT
ey AN CofTe I9Z© N | (AT = Zeel FFa (ifrie SeAmeTa I+ o8 |

FITER 77 G Tevive woln B AT Iwa (e =i o1 oieet eivt =t T
(® =<9 (Job shop)
(¥)  Hifire SeAwa #% (Limited production shop)
(") S TesAma ¥ (Mass production shop)

(¥) =1+t (Job shop) 3

TR *9 e 9P GRER (R o TSN T &I (WA G (YRS @rieae ARA
IR MR) R I @R PAfeere @R @RI AYRTe [y wqe [fog ga@ A Aeus
TEIR A & i w1 = | femiRy el fewmiznge weat wikwiaee Tuike T
TAMTY & *I91 AT ST | IBHOIG A1 Reera wipfen Hfre sAfanet Fmies tofd sace
AYETS &1 A 97 =X | JfovEs el efesieTn [y afFT =P ¢ o/ =]
*9 &1 BL |

(%) FAfire Tesme % (Limited production shop) 3

R *9 IR AT TRAW =TT NS SLAWH ST iy (N *o4ts e Tesiwe =it
TN W IET Poid 28 G2 I7W @t toff Ao 3@ e 71 =1 1 | e
*7RIYE WA (Repetitive Operations) TR &= Mfae BeAme *tsa ¥ 51 oferes
TRIHE, GF EHHI (/TF T GOSN “Afiqeq T4 W | TEAE & #9 8 Hf¥e Teotwa
*oafe whicabs 8 AewfRan® (Numerical) G “wfere fafae ciffe 5= qez@
TR | Ao forem 2516, [RB1w (BITAC), @9f® fifie Seame *itsi wevs |

() AT et =%t (Mass production shop) 3

IS TeAMS *TA T TRUF TEIA (Of a1 T | AL GBS 8 Nerwfanet segr
sfafore fafare @f¥a Gl f wwor T7ge ™ | @fFHF Faef [ g SHitew o
e fosiy Fifle §e 7R G Il 77 | ARE Hifaere Sl AR SHHH Foiv @
TR FIoT I T | FGL GG AATIOR NS (L I (A #AfBIT] FACS #H1eF |



Y A ot AT -5

@ TSy *ret ey FRSwre FThie safe, @i tofiw IFHToR «ar (Gt tofa et
T | -3, JioH SiET=h-geen, 9i.@.9% (Rafa tofam s, [FogRE-
T QTS T TeoAme *o TS |

R.R IR *ITot TBATGR IS TSt wiwie

G T = IR T WP, WP IR TSR F& T FaCS JF | (W *1T @
Frerafe oM Fare ISy it o TR T | WHFod IR IR FIE $Pg (I
TR R =T AHADR JIZS eretena 71 ey Srad 1 Feel-

(@) s 71 (Machine Tools) 3

¥ §o1 <#1Ce *if& Sifere (Power Driven) Fifd@ 9% 31 Sesimwaeiat 7ace L3017 | (R
TACR AR FFBR A AR, B TR WA (@ IR (IOF IELE II6I IR O (AT
wfefe (BIe 91 4o weisTie 31 & |

I3 #Tot IS i o X 8
@517 1t 3fém &M (Center or Engine Lathe)
B1ta6 &M (Turret Lathe)
519 7 (Capstan Lathe)
cmiibe fifer oif# (Sensitive drilling machine)
o1l f&fere ¥ (Upright drilling machine)
@fear fgfee i (Radial drilling machine)
C213 z@ierse fafere ¥ (Plain horizontal milling machine)
BefqermeTe 2ffersie (9 (Universal horizontal milling machine)
wifbre e if# [féR (Vertical milling machine milling)
. e I (¢xt#i1%)- Shaping machine (shaper)
ceifie (I (¢29)- Planing machine (Planer)
FCE AR F (Surface grinding machine)
fferfg@ra afgfee @ (Cylindrical grinding machine)
. %% wi1e 361 @i?e™ (Tool and Cutter grinder)
difee I (Boring Machine)
@ @9 (Honing machine)
@%-7 (Bend saw)
/s YF-7 (Power hacksaw)
fmifa @1 (Shearing Press)
. @ &if¥= 3t @ @@ (Bending Machine or Press Brake)

¥ ¥ L2 6/ 2 6 Ly

V7 VN VN VR VI VO VA VR VN P Ve
¥ T o éR DG LY

0RO



RORO

R ot A= q

(%) e §7=1 (Hand Tools) 3
=3 Sifere qate Yie Godt 0 | AlETs s vifere at Tt AfeR o[ @ e ggeiife
TR I IS MRS W, SiFfe 8 e i /0 ERTEte Yo For 61 27 |

TR Tt I8 JIR© QYI© REPriR T 8

5)
R)
)
8)
@)
Y)
q)

v)

FefS 31 K (Hammer)

-Gzl (Screw-driver)

@2 91 =719 (Wrench or Spanner)
ARt (Pliers)

©I39 (Vice)

#fiee (Punch)

R (Anvil)

e (26 (Surface plate)

FRCHCR HLRe G2 IR @ (@ T8 IS FiB2 FooT @R *itet Jags 27 S 7 ey
T 91 ]@E-

>)
Q)
©)
8)
@)
v)
)

v)

w2 (File)

ZF-A (Hack-Saw)
fore=t (Chisel)

F1919 (Scrapper)

Giief (Tap)

12 (Die)

@9 (Reamer)

*12% 35 (Pipe Cutter)

(%) cr=ifae 377 (Measuring Tools) 3

IR *itot (@1e1 oot eofs Face Seamea fifeg «1€ta B Mt (6T etares =1 | W9
(TSR &) AR A & (@ T TGAS 1 G I7ze =27 B enifHe ferr e |
PR *To HAEABH JIF© (ViR RePPTgead % Jeetl-

>)
R)
)

SifE@ A=t (Vernier Calipers)
iteH{o (Micrometer)

e 2f%ceee (Dial Indicator)

fJre= @iGnss (Bevel Protractor)

Gi2 %419 (Tri-Square)

GfcEif e (Teliscopic Gauge)
fFeTar 9w (Feeler Gauge)

% 15 & (Screw Pitch Gauge)

SifE@ 212 ¢\ (Vernier Height Gauge)

o) ST &6 (Combination Set)



17 R BerT SATTEIT-3

R0 G #9i-q Ffare RSy Tfema et s

REPRRE @AW @R WA IR ERE 2R T@efe Sedime S T« STy
TEHRE T IIFANE TG @ 20T IO IS FAE [(AfOF AW @32 (MR @R
KT MG O3 TS RO T57 I G - | *M 9 Mg @ TR fofere e =t
e Gfetm it oy Suae +91 z@-

e @ffse (General Machinist) 3 @@ iwa @5 g @ @fde we Fiftse
R, oot e, fifeie GifE, coei, @i (i Sepin)-wtett faEe T Seomes Fite
ffoq @ 3@ 31 TEI tofd e 7w I AR | O dFF wE Jifasied R[fey ewiwa
IR FATETR I TSt G5 391, FERE G5 IR 8 AT WS- fFism
TR T Toni [Etw 4= sirmier MRE A | SRSl Seriifre Rrara ¢dss Ti9 @)
FfsFe! BT T, FRAB 2T, e il e FAS!, FTATE T 7ot «e JHE B
TRt 97 T ¢ WS ST T AT |

cmEigee ifffs (Specialized Machinist) ¢ crengee @06 2= SeoimeTR
Fitw e PR v Fiftee I Faem S saneer Jke ¥ 3 9ifds s
AR R (@H- 2R, @ifbe, =R, @fF, @T [fer, @T ai3fr, @i =es aigfey,
3t fifere, caeie &3, fimm aidfee, st aizfe Tosif) aega o Tt e e
Wit fAfeq e gl toft sats o7y |

%% (Machinist) 3 &7 75 RFSRAFT TFHAITE THAITHA SIS T CHR ABH
(Spare Parts) 3t Y51 qEiet tofd TR Sweey TSR AR @R @HA- 7w, (A,
aigerR, fifer i Tonfn A =7 93 Bfifie @i Gomt 3a2R <03 wrox Taie tofd Fam
T (IS JE @3 @ffaw wE S e I 2 | agiet el SedmaEe SRt
SR (@RITH 4 &FE T $orT I9RIS A 4S9 {37 i IFI T 1 =7 | SeAmeae
FIALR e AF (N ForoT (I ¥ &5 (@ i we Il e Al = oS
T W @S | RS 2 a3 eifts W Sifte T SefRSTRte 7@ et s
2 (AN o1 Sl @ eEs S GR STENN CF TRA-THN 8 (RIS I Y
FEFTS T AN TR [ 219 I@ I T@I TeAWMT A0S AT I A | e
RS T @3 eifer W iR I I 0 TF@IT oS AR 3R wifSEE | ST
meeR fig S RAEST S 2E @R 9 JAReRwiEd [ g3z g v
FIRNER ToITF | O3 WS Py AT RS @Rt iflg e IR A |

% @@iia (Machinist Helper) 3 Gf*{a95 (o @i =itet (ifHR051 g
e Fie T I A | 9 FoF A TSR @R&T blee Fa0e A 5t [
EFHATER SR (AT [y T8 T AW | ST (v (RREET e SeifEre v
IR B @3 f3fog o G5 Wie FotTe aeifse seefs Facs it | S st
e ARS AFye ffog e e fom, Fifbe o, crenfae Bem, cocem, s @if¥iea

0R0



G BT SATGE- ®

eq% @R fTeids TR, fsier faaim eefen e ¢ IRT @R W TI(F @i ¢
wFe! g TF | 93 (R S GG YRS (@ AT AAfNE FEefe TS AN |

@ I+1taBa (Machine Operator) § G SI2E60E3 A<Re L 2 (T 51T
ARG I (FICAI OFGH JRAN @ 93 e @FE sy o9 8w IR @
TR SATCEEF I 2T | (qF-FW S2AE5F, (<1 oA, ffere (ufde sieiitesa, arzfee
¥ AT TR | (W SACEE (i @6 [iwe (if*ieea 1w, ifey s v, [y
@B 3R SIBIHEG AR AR, T& @I FIeE I 77ge [y a7 it
ToT1, T GEPT @R (VETifRie BET 9929, (TR FICSE AT TR Giae 2% G 2o7e!
G O egfer ToR MR WiN WY ' | (IR SEER (RE TS wEReR R
SN @ e T @G siee ¢ fFrad $ta 99 ST G T @
(RIS FAPTR TRHYS T AN I3 [y o[ I8 T TG ST FACS TN QIR
AR |

@R @ 9 (Machine Setup Man) 38 (¥ @IE=#l X319 201 936w efwreicd
wfow @S | fog v @0, 9 91 geie =it eowa W ReTd Fie $6@ | am
P ZEET @FHTETE TAWER & GIoSNA @32 AT I TS G 7F Fifo91e F2e2
T @f* vl T Aoy &9 3@ A1 TFILT TAMS FACS AR | GRS @ GBS I
FIEH FrOIF FICO T(F ©f G ALHAE @RTT (7 @32 7B Sy i IR 37 |

@t i (Layout Man) 8 (FTSIISE piF 20 OF6 Sfo® ({00 | &1 I dCe=H
77! f5g v (WD, @ETEs W RO SIS I | QW I (e SAMER & 2we Giie
31 gfers SRS i e ™ etremz ST (eifae @ Wi Gert I2E F03 I 789 O $o[
@ G W IR AR @ A T A0 (T I AT QTSN oA
T FACS AR |

sfiwfe (Inspector) ¢ 3 %@ Seonfire R At 2R wolors I fFgas @3e Mot A5
Mg I S [0 & FIENE (AT TLE I G guE e e s e
AR QTS 27 | ST 3T wdied ¢ A5 sAfameem g g9 Sesifre =1 2w, Sey
R Y TR 70 @32 (@l TGRS @30 ©f @2 (@197 764 71 | (7 &) 88l RLAI T 8
o AFFeR T AR eraes | fig SR A @ @ Tk @3 s st
TSR AL M IR SId JoT1 27 2w Tl 30139 | «Fem Afms glerb fafe
N STIfFe Gl @F Tow wfose T@w G9e (NG [FEEa ©oF LB @Y 8 Weld SIEFat
0 | IR TV (@ (@ TFA Wi @ (552 IF AW W TR I/QE 21@fS, WA
afeq, @ fefa, Twda®d efefs T>iF qen Afme Y98 Sfow 20w | g=IG GFe
A 55 @32 fF6 @ 2Tl T791(F W @ WFe! =g T |

e@igs (Mill-Write) 3 «3sw fERiEs @fFE =t (I IF2H TG @2 FIATE
IS I3 | FERiEsae (g s@red fofe o, (e 132 AEEEE (FE Sifew S

FA[-Q, (IR GoT A=, 5F-do™ /et



So R BerT SATTEIT-3

Ton fofe toft Fare oy «ae A | a=el @ affd Fifeesd @fE *to [fog aee
TR THI (AT IR AT AL T4, ATHGRT (G [T QW o7 (A2
e, Rt oo 2ofore wftw R AR T AT | WA (T A @RITS 9
THAIH IO G S A ATE G2 92 I TR & I3 oo @i ol
RO (I e G FICAHTRN AT |

$%1 wuie ©i%e=a (Tool and Diemaker) 38 (I3 *itat e 76a SRR 70 571 =o1©
TiR (I FIe AfgFod TR @3 @Fgd | 5o w1 TR (e (R (e s
age f[ifegy em i Gom, ot ¥R frabia tofd 303 e | uriehs BiRm@Red wifd,
e, @SR, B (@TH-27Te B, i gz, B8 gy, emrw g Terif), ©if Fifte @
25 @ifEe-9 TS iR (ot IEH | GFEH TR G G MR @ @I @R
YTAGNT IS T (316 FACS AR FIS AW AT 8 NfSTe 2 ATF | GG qFG
TREET IR ST, e G W R [(fSy AR g §om, i G, Wik Ger,
CTSAIEG Bo, @i wel Al eIoTn ¢ STaeiy o] M@ FIRT TS S0 |

Q% G Tt @2 FBiw (Bench Mechanics or Bench Fitter) § «3ew @% @i H
T IS N G (026 TR TS BT IR 0 Teeifre 7y It e e e
e | (@ I 31 FRGRst 3B 1 e 53R Aere AE e [y a7 @ ead
-TiRfeR, @R, oiifde, Biifér, o aefere W qar Al zo A |

@517 3% (Store Keeper) 3 G« *to7 f3fRee a5t sywa aqeiy ffbet, ifée @ 7@,
JeTE, eefe (@ (T e EFEFS TR Tgo AT G} AifAg AR [E= A i
G5 Reoiia | RFPTR STgiere gt giaw T4 A0 | S5T e 4K @S Fafie eI
WA R TS W GTR IS O R 7 (7S I o e = | Jems R efewid
AT #Tot GBI B RIS TFATS @ FGIE FIRANZ G (FFS & I AE | ARy
TN (@ A WS (R *A GBI AR AT FAT G T @O AR A |
TFIA COR A7, FHIR FATR TR FBIF FAER MR R SIS R TGS A1
fra ewgad ol «iFm 307 | Jfevee fret afebit R =it [Rfeg e I1fes
R P SIS T AE | ift elfirerae SiftM S o5 il e fRawe [
S T TS TS @ I AR I A G 490, TS 78 geq
T Teat TS sUnft @I T AR | @R 2o G TR P ST AW T
PR RS ISR, IMIHT 93 AT CFLa Tt SifEwiog Coff Fare 2 | G @3
e O fFARE T AN =5 (FIGHT NG AN G &) A8 Giema ey
FACS T | AN SFEF CF@ GBI BT G FITEFTR A% TRe afiess, exidist
HAANABACTS I S IS qaR AfSH @y @NF-S45, JARAGATS €7 = «ag
0T 22t SR FISE T F00 I | GBI AE o TR 8 (T I @RS FeRHe SR
T Jfca Tew, T8 16T, Sk G, ITE T e eYfS ATe IS &y GBI AR
JFEreeR A AT | GRS FOIF [FARCE FHIER AT @FF6Hd nifgele S/ saide
NG ACTT q GHPA IAGIE 47 AV q SAFR IR AACS T |

0RO



00

TR BT SeATCEia-3 3N

TEB TR I WF AT (Craft Instructor or Skill Bearer) 8 Jfewss a1 wifRaf
it afSditra aifie =it IR Fe [ifey sw afrsadiom, cifte afiweee @3 Gor
A AR F T TTFIF0F A T ARSI I | (A 0o TSI Tietsrier (e
41, e 8 TFATS THe-@H T, W TS Ao J2b Fage 1, *oR Wy T
2w 1R oA IW AR G FHe STRIA A WH ARLIA WG IR FEET TS |

effs 3t G (Instructor or Trainer) 3 Rfog atms Tfee Sieg Tox affrsd
R FAIF &) (I *7ot Fafge (PR IS viiigee 7 o T aff s 3t G391 | e
Fie 7S 3B e 2w, Izfie Fitem [Rfey W Boiw aegifae o e,
PICR PN Y S 341 @3 f{reem e wwet Tita 91 Fieeia F1& =i
F41 weife gfirwaidion e @ @ wFe! T I& Ffce TN I (OFT e A rwea
24 7Y qR T | SFFNATR TeTEE AT NS B T, Tow = sifie
fafo® ol | TE0N G S-ICHE TR I &S cFea fFrFaaid emgsid Sfiet Ao 36 |
@R *To7 &w Bifdmee tof, @ffiN ¢ IS Tame @ THATwS, AdS Wewe A
fafbe T2t a9fs v effrraid st ooR Rl IRIY 36 | &fedH I 39
PR ey Fw AT effrreald [Rfoqeia eomes = 3 A |

x4 ARG/ exi$=et 1 (Workshop Superintendent/Workshop Incharge)
STFHA FARTEICS I GAFAA IS T AIFAT A P TG TS e
Vifgeie FFe! | OIF FAFS! (AT =ToF O (TG AH I 9. COF S0 o
PSR B SR A6 TRMIL FACS T | A9 JARAGACTS I GTE*1% SA6IS Toroe
FEATHA IR TP A I 9 effSBIeT ET Fiw ¢ 1S *eeett Tl ewged
SRSl Aot weaw | fofn St @ ¢ e, e @ Tgeife sieete =@ e, o
Qfea e, TR 26T eyl Ranele TR onied! T 43 AT CF TR FGATHA
7es @7 Renefim s waRMiR e 2@ | fofy gore g3 sErFeiR affrsa edrs
T, FEHER frorf 77, AT ¢ Tg-ifen qp g3k faerre 39z a9fs Faad s@
AT | @R *o (GG TFeTo! SRR JARAGACED = Tpied wiflg ¢ I6h
AR AFETOIF BT A1 {63 3 |

aurHe B It A (Workshop Peon or Khalashi) 8 Gif¥i *Itoiq Sty GBited
R e g qfwe Rfey @i, 7= ¢ Jivm egfe g 3 pft e @iy w4,
A5t Tt 8 @ #et (AT &g o, Sy T@im aEeRT sRHE (o e, Saw
¥ sAfscaeera =ed 77 ¢ v A s e o9 (0w R) e gves B At
JERTE SeN &y Wilg ¥R IO | G4 FRm It AEE, eqEHet FANRTGCTS 8
ST IAHI, CBIF o, JART FIod affrse 77 ice fAwaiftre afires, are
I P& YOI FHAMR S TSI TR TR | SAFot FATAGACGS I SqFiot
ZAGIE TSGR S fHEs a1 AEsiee Siwd wiftg «3e I W IR
T |



53

R BerT SATTEIT-3

oS Fefire @ 3

¥ 26 R ®O6 LY

do

e F=ce @R

I =5t TSI Sl T4 T2

QIR *otS AGFre FAO IR St F1 T2

FIRA (@ e fere

R FoTCe eiyinog S Ol a1 7

@EBIEE MIRtg @ TS ATIA ©IF A I N2

IR *to MRS SgRYW R 3@ Si9 +ma i 5y
(5N (S GACIR Jeri?

IR #eoA= gaers Wi @I et gt ffoe v =a?
FICEfiR G *To (IR 1w 91 =82

e oy

¥I 06/ ®®»O6 LY

v
o

I *tof FETCS B QA2

IR =ToF o *E FIw @9 |

¢fo i Boror @3 A e

R #ieot gazs ¢f reifae Ber @q JIv @14 |
e (% it qE?

I SRR ICS I @RIT?

Brfie @3 3e 3| 39

I GBS SRR IS B2

6 ITPGIFET IS 991 9 |

@PBIR IR IS e

LT & &

L E R ®O6 LY

IR *iof IoCe Bt @RIT? (T = @ @ €5 =R It a7 79 |

AR =1 SR 6 vy 36T 37 |

o e T 8 ey I 79 |

ofB T Ber7 @3 AT (14! |

@EAIEE @RS @3 CoHTEIREe @RS FIT ItT? 9T FIEE ¢Fg 94 39 |
T *TAR I TF IS GIR THIBER Iicew Ay IR wve |

SR FATRAGACECOR PG 0Fg G ARY 367 <9 |

RORO



R0R0

-9
ST HSFSIFS 3T

(Safety Precautions on Workshop)

9.3 SHTe oot R Az araremizet © oy 3

3% TEB Bl [EerS, ANfET @ Wy A ey wewe 7 @Ry TwEnE I 2 |
oA Ffere e Wi A Az 2rs g | Wzs It fizs ufew «fiar wfeaw 3 | a3
(@ O TR G0 T @A T @S A W GG 7TF I 97S i 7w
@ o, |ifS ¢+ wioas 2x | Toak FE R AW @ T qo1 Zre e T
T T QTEIF FIIAER ool e 41 BH® | enikeiea v Fifasg uae Taiifs Teng
TR 77 | Siferal ToFor A G [atem [Rfey cfFapE s 3 Aeems g
I TFI BeAMT FACI ABIR I | ST TSP GIF TSI THOAGTS FIACT FHIA RS
FAHO 8 (WRAARER FAF© FAOGHS GeAMER FRY =, b1 won I 77| [feqy
AR ST ToFOR ANY FIe FACT TLOA! GOIH] eI =X | O [Reeaeeated e,
firmt afSSIT v Toger 8 RAIGIET NATSR qIR WHAT FAGIA TR aAfowfrs 27 |
q oy frEt efedie sTeet Rz Spiles 4t Bftw | okl AR 29 I | 9F
FTAFT ! T IS FT IIRICE GHOFE 2 % | THoA! 6 QG e 08 S 1 | @ &)
7oA @Iaeg Tode! (Y AR eftare FR |

Ay eaRTst ool [JfY AeTg ermemiTe! S 41 ZEl-
> ST TS GIWORTTI TR A6 &y |
> GIRFETmR =R [fog o deem Fares & |
> GAPHTH Jage §oT @ Fifed fatere &y |
> SR JIZS IIGINE 8 AN WGEe e AT 79T @ A6
A T
> AR Y IR [ive =4t |
> Tow o AR I @ PR I ARG 399 T |

0.} GHRITAT B AreAIY st RPTR ¢

SFHTH Fge g (S e 78 I (T Z0e e A<19 qHo1 @ o1t St s |
fifeg eor (Y siem 3@ « T8 [I9W 3 70 Z0o [E AF 76T |

i i A oo R St 3t <=-
& T @ PR S T T |
& IS FAF T THTR AL G I T |
& I T TReE! [RE aofd I I ALt
% 3F (File), &=19 (Scraper) 8 F-Gi2o” (Screw-driver) Tejifn 0q Sg&
Tree AN e T4 |



38

¢ 494 oo

-8

AT ToPT e TEr-)

TR g o R fierst wiog $ 71 owed et |

“sif=* (Grinding) TR 7w AT Tt T T |

T AR REHRRR AR T G e T

owt wrmt g, e, S, BB, e Tenf AR SR e W v A
cotrts et wptaatte =i < i |

F® F E WM, T, =l TEnt e A gt |

wiff =M1 A BT i ST AT =

I, I WATE I WS e w1 5 9 | G I W &R
T T HOW S TR T A |

aurbeTe efieRi S Wi T ersiter ¢ YRTe vy W s
et |

R s PRIV oI '@ SRR =i o

ERENTe! FTO FAT T (7 I RO AGITTR WG TGRSR o e e smamfiy
iy = R | gy Iy foRiw e 6 SRamiRE wiivvs! oret -

Freter ool '@ ST ¢

.
X, OB cAfT,

cHibt =5+ 4t e teft wnieiE,

wivwitew Cols ie-gie,

. CTHf A,
. e s

. VIV OO e et RS wel,
. i T, Eenft

L F R DG

(a)
()
Bar-a.3 ¢ Fater ot @ "=

0%



RORO

TR BT SeATCEia-3 0

wfeweEre o ¢

oA I ?

FNF NI =M T o1te (ot wiftg 319 2

oA (TP TH! AR Ty 2TOIF IR I} S[eTw F41 8o 2
JICER AN (G514 T A9 & 1 GIRA $41 8 2

IR ISR TN (@A ot A4 741 8w 2

fraeter &y e Friars F e =

¢RrR®O LY

e & 3

I TR 74641 9617 6 TR @12 |
fRatoraiffy = ce ¥ @RIT? A F9

¢fb SreFerpEe YR T 79 |

e o R ¢fS w98l Bwgd 99

it sresel fAfY offes Tt (@1 et Sgd ¥4 |

W (AT ICS Ft AR ? BHIRRTR @2 |

iR Raem (i Q3R TRETM @ IR 9 TG TE I9 |

L &R ®OLY

TS 2
oA Fi? PO 7O GO Tw 36T 79 |

f*airet sresel fAfY e AreETst S 44 |

IR AT dofb et Rfv @1 |

T Remems s=Rgi% 3@ <1 |

fomyE FerT e It @RI 2 36 79

IR i @R Faem Teef sfqgiw 91 Soe 2 3dq 39

PRI IS AT AN P TS R T4 Qraee, ©f I8 79

B T@eNfe e efera 36 79

ST Foqb [veme gl Trad 9 @R @ IR (SINE I W 34671 39 |

¥ I L2 ER®OLY



8.5

Y-8
fTITe IRZS I (419 '€ YD)
TR *Tot ITHATT TIZS YT '8 TGRS I 2

T TGRS (@ T8 g JIZS W BT 136 @fare [ow ot 719 | @w-

5)
R)

eTzers 4 (Ferrous Metals)
wERErs 41g (Non-Ferrous Metals)

@hzEs 41w (Ferrous Metals) 3 (3 3731 4199 045 G RATHIN A GROTANS ELETS
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2) i et (Cuiting Tools)

w)  cqwiiEe e (Measuring Tools)

8) wiEafie wis et (Related Hand Tools)

@) % *m (Machine Tools)

c¢o iy ovim P wem 2

ARk oY P (Marking or Layout Tools) 1

Fie g T o weat wivew s BR T oty e el o e o vt Tk
= o A W @5 BF mrewl w of il wR anw W W@, PR R iR 1
crf38 Jery vt g | e Bt SRTIeT i B B 11 Tt e i w1
Y IERTES T T | Tivivew T ot T v oF e caifRretor s e o et
T i At (renel o] TR 0T AR 0O I WD I i Wit wer
Tt = ww | (W i, S it eni, i ovea coTeR SRl s e v
(TRISE wHf 43R wergf it A T

iy apwiar wiftie ot T ST Prrveent wpei-
3) %+ (Dot Punch) 2
point angle-60°

dot punch

o0



edo

VT T et

%) PSR W (Centre Punch) ¢

L1
Ce—

W —

€) YRyeD w1t (Hermafrodite Calipers) 1

&L



%) Tis Wi (Inside Calipers) t

N TR T Wt

Rowo



G BT SATE-5 N

®) AR & (Surface Gauge) 8

o) AR (26 (Surface Plate) 3

T8, (T T HATC-3 , 5F-307 Elfer



33) G- (Tri-Square) ¢

yo) SRTMM &f (Combination Set) &

»8) w3 (Steel Rule) ¢

TR T et 3

3¢) e B (Parallel Clamp) s

RO



- {-~0

N (e w3 "

e §#Pr (Cutting Tools) ¢ o7 579§ WRIT 41E0E Fi61 0 3 IR 67 591 o
e 7T 1 & |

ATA-
3) wiew (File) &

wSESEaaEEE v

3) WMl (Chisel) 2

A

©) G (Hack-Saw)

8) Bt (Tap)

Ao A A AR AR AR RN AR .
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i Borr e
P 3

@) vt
@ W RS (Die and
Die Holder
) 2

q) ifite
wibE
(Pipe Cutter) ¢

(a1

v) B
% (Drill Bit) 3

o0
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T et Wt A1

») oW RS (Lathe Tool Bif) 3

Tool bit —>

o) o i 8 (Shaper Tool Bit) &

3) %ok Prfie it (Counter Sinking Drill) ¢
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A BT e -

vo) FREEE EroW Pr (Combination Centre Drill)

ol TP 8 ¢ 31 GeRT T sl S, Wit Wi, e WY o e e TR W o
v e orwfte B 31 o SGertot It w1 ot Bt uw Ty on e e
TS T A0 FAR FR TIGH I T TS WAMISIT GEOR Jas 91 T | c4w-
L-wul, sRer i, R ity GRED aw, P o Tunifr | et Boer @ o
ox Few Jor] vuf T wivem Sopnd # , Swm i ewivned it w0 Wit # A
Fonif e R oFma el IR 00 YIES T, (7 59 (e Tomiess o 31 & |
- 2 o, TR O, vt 1, RIEET o, YeTalbe @ i, -6 ofw, R ofw,

Ex i d

Ty e crenie Forreomt wp-

(3)
(R
(e)
(8)
(e)
(%)
(%)
(¥
(»)

5% 3 (Steel Rule)

&iitw Tt (Inside calipers)

WIS %% FHPeif (Outside Calipers)

wiffiE il (Vernier Calipers)

TEEAsE (Micrometre)

wiffaiT Rrew wilpt¥ (Vernier Bevel Protractor)
%A TW (Sine Bar)

GRTHHw ofw (Teliscopic Gauge)

% owem (Spirit Level)
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PRI BT SATCEI-S )

(30) 2frlie @ ¢\ (Indicating Hole Gauge)

(33) T3t o1& 9t 1w 39 (Slip Gauge or Gauge Block)
(5%) @@ & (Thread Gauge)

(>o) e 264 (Dial Indicator)

(38) ®iffaa 2f2B 7% (Vernier Height Gauge)

(3¢) ©rom ofw (Centre Gauge)

(3%) €W coter (Wire Gauge), 29717 |

wiaie e ot (Related Hand Tools) 3 Giféeitst 2t b Reistz et ice et
) BT R TRRI TF AR (@ 3 B RS T SIS SIAHS Gorot I = | (-
oG, AT, Ok, @, F-GIIOE, 5717 @, TR 53, G 519, 515-, T4 e, @R
“ffes, F CFIGIBA, 5717 GFIGIBA, TS oI, P oI, FI-Hwb, e F7r=, Tonifa |

i o1 (Machine Tools) ¢ Gif*F oo == =& sifere aifas a9y T <R fow
RN S (A fdife sifamid g weivfae ot Qriaa e, Wigfe ¢ el
ST PIZS T | @ATH- @M G, cdsiia @fm, oo, e arfém, fffe i, af3fe
oI, @ifae cife, @fve aifs, sitemm -1, @8- e5ifi |

.8 e O Toigw Bt R ¢
Bt oo i T e W, FTET Wghe, g oMy qfas e, s
et w3 fgfafe st gre wfs FRres @i *TeR I e G W4 @40 3 |

3) w2+ (File)

3) fowem (Chisel)

©)  ZYF-F (Hack-Saw)

8) ¥ef% (Hammer)

¢) &% (Wrench)

v) #-YiZe[ (Screw Driver)

q) ot (Pliers)

v) 12 (Vice)

») &R FWR (Tri-square)

s0) EPIRE Fife7T (Inside Calipers)

33) wEEHIEE Fferef (Outside Calipers)
3R) siffata Fyife=if (Vernier Calipers)
so) %5+ %= (Steel Rule)

38) WIEHGR (Micrometer)

s¢) FfcTs WM (Combination Square)
y) fIte= @Gnds (Bevel Protractor)
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5q) B1l (Tape)

>r) ©i% (Die)

») & ofw (Drill Gauge)

R0) AR (26 (Surface Plate)
RY) WIS (26 (Angle Plate)

}R) JAREER o (Surface Gauge)
o) wifFe 3@ (Marking Block)
38) faw (Reamer)

3¢) #it#e (Punch)

JY) HI&4¥ (Scriber)

Rq) @& (Scraper)

) o3& (V-Block)

) T @if¥ (drilling Machine)
wo) &f&f¥e f* (Grinding Machine)
vy) w (¥ (Lathe Machine)
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4.5 ¥ vire T (Hand Tool) 3
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%, 9% WiTE (Soft Hammer)
o, Tivefi am (Riveting Hammer)
8. G AW (Sledge Hammer)
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sfamte 77 It cTenfae e (Measuring Tools)

Q.3 crene B s

@ 7 Bt It QST 9 (I I8, TR I SREBITTE A, 27, T, ASiel, B, 6,
SIS, Bi=1, ©1=t, o7 Mot A SITwATE AL Gt At Wi TF 9 2 | GHEHAA 1 IR
T eleffell IFeed Wy (eifae P ea Wi eibiaey | @b g3l eer we Wit 37 | 4y,
15 T TG ea Tl T 3R AT e 16 @ WS {8 2 A | crenfa fraw et
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v) &3 ¥4 (Hook Rule)
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A% @ “faxread (Inspection and Measurement)

v.d “Afwd e AR 3

A=t (Inspection) ¢ IIE IRI T =7 MRS Moo= AR ot TS ARy 30T |
- A9 SR AR @I Bwga T 28w 4| 2RAHER A IS Qe
F T4 SR B A S G I |

sAffeieast (Measurement) 3 (I FIEIEI A SAFHICR G, &4F, I, Swoof
oS! (Eifae Fre ARG THER (A @entE Affiead @@ @ | @e- sifg
FrifAR-93 A2 @3 e ke w1 [ A Afead g9 a7 |

r.} FHAGA IS ANH ¢ AR TR
(3)  ERE WEHGR (Outside Micrometer)
(k) TPRe WEERGR (Inside Micrometer)
(9)  ceed MEeHfGE (Depth Micrometer)
(8) wifsa FfF=Rf (Vernier Calipers)
(¢) ©fffam 2B e (Vernier Height Gauge)
(v)  f3%# % (Steel Rule)
(2) Zwiiks Fiferanf (Inside Calipers)
()  wMEERe Fifererf (Outside Calipers)
(»)  cfeeFifs ciw (Teliscopic Gauge)
(0) T ¢of@ (Filler Gauge)
(3) e fiveet @G89 (Vernier Bevel Protractor)
(3R) GRR-%¥¥R (Tri-Square)
(>9) IfwE &% (Combination Set)
(%8) =9 ®© (Square Head)
(3¢) @™ @ (Center Head)
(dv) et ¢ (Plug Gauge)
(>v) % 1= (Slip Gauge)
(>2) F-Pi5 & (Screw-Pitch Gauge)
(%) e 3f%r6a (Dial Indicator)
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Tap Drill Size

Hole drilled to correct tap — A —
dnll size =t}
Leave proper amount of i |

material for tap to cut N, i/,
thread (75%) Z g

1 U A — ”
TDS=D-— /Aﬁbody size
N Z B =tap drill size
C = minor diameter

AR

Find tap drill size for a
7/8 in. -9NC tap

tps=_.1 TDS = tap drill size
D = major diameter of tap
=.875—.111 =.7641n. N = number of threads per inch
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T.P.I = &S 3ftsrs @@ 727t (Thread Per Inch)
SRS 517 fga Wikw e oo fd =% 9%9 <71 27 | 39-

Tap drill bit size table:
Imperial Tap & drill bit size table Metric Tap & drill bit size table
Ta Fractional | Number I_].)e:itﬁr Tap Metric Drill Ing:iﬁal
P | DrinBit | Drill Bit :
Bit ||3mmx0.5| 2.5mm -
0-80 3/64 - - 4mmx0.7| 3.4mm -
1-64 - 33 - Smmx0.8| 4.3mm -
2-56 ; 50 ; 6mmx1.0| 52mm -
3-48 - 47 - 7mmx 10| 61mm | 15/64
4-40 3/32 43 - R
= - 59 - S 6.9 mm 17/64
6-32 7/64 36 - S§mmx1.0( 7.1 mm -
8-32 - 29 - 10 mm x
8.7 mm -
10-24 5/32 25 - 1.5
1032 | 532 21 - 0mmx 1 ggmm | 11/32
12-24 11/64 16 - 125
1/4-20 13/64 7 - 10 in(‘)n *1 91mm -
1/4-28 7132 3 - -
12 mm x
5/16-18 | 17/64 - F 1.75 10.5 mm -
5/16-24 - - I 12 mm x
37816 | 5/16 - - 15 10.7mm | 27/64
3/8-24 21/64 - Q l4mmx | o, ]
7/16-14 | 23/64 - U 2.0
7/16-20 | 25/64 - - ldmmx | o5 12
1/2-13 | 27/64 : : 15
1220 | 29/64 - - 16 Jo% | 142mm | 3564
9/16-12 31/64 - - :
16 mm x
9/16-18 | 33/64 - - 15 | 47w -
5/8-11 17/32 - - Drill sizes are for 75% depth of thread.
5/8-18 37/64 R -
3/4-10 21/32 - -
3/4-16 11/16 - -
Drill sizes are for 75% depth of thread.
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BRITISH STD MODEL ENGINEER THREADS
CYCLE (CEI) (BA + ME + BSB)
BSCy (60°) DIA BA (47.1/2° DIA ME (55°) BSB (55°)
Sizes TPI Drill Sizes Dia | Pitch | TPI Drill Sizes TPI Drill TPI Drill
187 | 40 | 265 0 |60 [10][254]5.1 187 | 40 | 2.55
Z ié ;; zf 1 |53 (0928245 |[5B27 | 32 | 32
| e | se 2 | 47 |081|314 |40 ||5B27 | 40 | 33
e x| o 3 | 41 |073]|34.8 |34 ||3167 | 32 | 40
e | 26 87 4 | 36 [066[385]30 ||316° | 40 | 4.0
R > | 103 5 |32 ]059]|43.0 2065|7327 | 32
7 | 2% | 119 6 | 28 |053|479 |23 || 7327 | 40 | 48
9/16” | 20 | 13.1 7 | 25 |048[529 (205 || 147 | 32 | 55 26 5.3
916" [ 26 | 135 8 | 22 [043]59.1] 1.8 14> | 40 | 55
587 | 20 | 145 9 | 1.9 [039]651 155|932 | 32 | 6.1 26 6.1
- 26 | 150 10 | 1.7 [035]726 | 1.4 | [ 9327 | 40
JaT| 20 | 178 11 | 1.5 [031[81.9 ] 1.2 [[516° | 32 | 7.0 26 5.8
347 | 26 [ 182
12 | 1.3 [028]90.9 |1.05(|516° | 40 | 7.3
13 | 1.2 [025(1020[098 [ | 3/8 | 32 | 86 26 8.4
14 | 1.0 [023]1099/080 [ | 38" | 40 | 89
15 | 09 [021]1205]0.70 | | 716" | 32 | 103 26 10
16 | 0.79 [0.19[133.3]0.60 | [ 77167 | 40 | 105
120 | 32 | 119 26 | 115
9/16” 26 13.1
5/8” 26 14.7
3/4” 26 | 178
AMERICAN NATIONAL FORM THREADS (60° angle)
DIA. UNC UNF NPT & NPS UNS DIA UNC UNF
Sizes TPI Drill TPI Drill TPI Drill TPI Drill Size No| TPI Drill TPI | Drill
1/16” 27 6.3 64 1.2 0 80 [1.25
3/32” 48 1.85 1 64 [1.55] 72 |1.55
1/8” 27 8.7 40 2.6 2 56 [1.85]| 64 |19
5/32” 32&40 | 3.2&3.3 3 48 | 2.1 | 56 |2.15
3/16” 32&40 | 4.0& 4.0 4 40 |2.35| 48 |24
7/32” 24 & 32| 45&4.8 5 40 |2.65 | 44 | 2.7
1/4” | 20 | 5.1 28 55 18 | 11.1 |24 & 32 [530&5.6| 6 32 |2.85] 40 [2.95
5/16” | 18 6.6 | 24 6.9 20& 32| 6.7&7.2 8 32 | 35|36 |35
3/8” 16 8.0 | 24 8.5 18 | 14.5 20 8.30 10 | 24 | 39 | 32 |4.1
7/16” | 14 | 94 | 20 9.9 24 10.0 12 | 24 | 45 | 28 |4.70

FA-db, T T SATEE-5 , 5F-doF @/fe
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AMERICAN NATIONAL FORM THREADS (60° angle)

DIA. | UNC UNF  [NPT & NPS UNS DIA| UNC UNF
Sizes TPI Drill TPI Drill TPI Drill TPI Drill Size No| TPI Drill TPI | Drll
122 | 13 [108[20 [11.5 [ 14 [ 180 [12&24 [105& 11.5

9/16” | 12 | 122 ] 18 | 129

5/8” | 11 [135] 18 | 145 12 139
11/16” 11& 16 |[150& 15.9

347 | 10 [165 | 16 | 175 | 14 |2325| 12 16.7

78" | 9 |195] 14 | 204 12 20.2

17 | 8 [2225] 12 [2325[115] 290 | 14 235

1.1/87 | 7 | 250 12 | 265

1.1/47| 7 | 280 12 [ 295 |11.5] 380

1.3/8° | 6 |30.75 12 [32.75

L1227 6 |340] 12 | 36.0

1347 5 [395

METRIC FORM THREADS (60° angle) " METRIC FORM THREADS

MM Coarse Fine-special . (60° angle)

Sizes | Pitch Drill Pitch Drill MM Coarse Fine-special
0.8 .19 0.6 (=16BA) 0.6 Sizes [Pitch | Drill | Pitch Drill
09 | 21 | 07 | (EISBA) 0.7 20 |25 [17.5]1, 15| 190, 18.5
1 | 25 | 08 | (=14BA) 0.8

2 25 | 10 22 |2.5[19.5]1.5,2| 20.5, 20.0
137 28 | 105 | (=12BA) 1.05 24 | 3 21.0[1.5,2| 22.5,22.0
14 | 3 1.1

15| 3 | 12 | =11BA) 12 - 15,2 23.5,23.0
16 | 35 | 1.25 27 | 3 pao| 2 25.0
Li| 35 | 135 | (=10BA) 14 30 (3.5 26.51.5, 2| 28.5,28.0
1.8 | 35 | 145

1.9 | 39 | 155 | (=9BA) 1.55 32 |3.530.5| 1.5 30.5
2 | 4 | 160 45 1.55 33 |3.5129.51.5,2| 31.5,31.0
) 45 175

23 7 1o 36 | 4 32.0| 1.5 34.5
25 | 45 | 205 | 35, 4 2.15,2.1 30| 4 Bs.0| 1.5 375
26 45 2.15

3 5 25 | 35,45 | 265,255 40 1.5 38.5
35 | 6 2.9 35,6 3.15,2.9 1 450575 15 405
4 7 33 5,75 35,325

45 75 37 5 4.0 45 14.5140.5| 1.5 43.5
5 8 42 |.5,.75,.9 | 45,4.25,4.1 48 | 5 43.0 1.5 465
6 1 5.0 5,75 5.5,5.25

i) 1 6.0 75 6.25

0RO
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METRIC FORM THREADS (60 ° angle) METRIC FORM THREADS
MM Coarse | Fine-special (60° angle)
Sizes | Pitch I Drill Pitch | Drill MM | Coarse Fine-special
| 8 1.25 6.8 75,1 72,70 Sizes [Pitch | Drill | | Pitch Drill
9 1.25 1.75 1 8.0
10 | 15 | 85 1,125 9,8.75 50 15| 485
[ 11 1.5 9.5 1 10.0 52 |5 47.0/| 1.5 50.5
12 1.75 10.2 1,1.25,1.5] 11,10.75,10.5 56 |5.550.5
14 2 12.0 1,1.25,1.5| 13,12.75,12.5 60 |5.545.5
16 2 14.0 1,1.5 15.0,14.5 Spark plug taps = 10x1, 12x1.25,
18 2.5 15.5 1.0,1.5 17.0, 16.5 14x1.25, 18x1.5
Conduit taps = 16x1.5, 20x1.5,
25x1.5, 32x1.5, 50x1.5
BRITISH STANDARD WHITWORTH FORM THRCEADS (55 ° angle)
DIA. BSW BSF BSB BSP & BSPT ME/WHITFORM BSCon
Dril WIDTH=36>
Sizes | TPL | Drill |TPI | Drt |TPI |Drl | TPI Drill TPI Drill TPL "
|
737 | 32 | 40 32,40 | 4.0,4.0
7327 | 24 | 4.5 |28 | 46 40 48
| 1/4” | 20 | 51 |26 |53 |26(53 19 11.8 24,28,32,40| 5.3,5.4,5.5,5.5
[9/32”7 | 20 | 58 |26 | 6.0 |26 |5.8 32 6.1
|5/16” | 18 | 6.5 |22 | 6.8 [26 (5.8 24, 32,40 6.75,7.0,7.3
(38> [ 16 [79 [20]83 [26]84] 19 | 1525 [24,32,40 | 84,86,89
17167 | 14 |1 93 |18 | 9.7 |26 [10.0 20,24,32,40 | 9.8,10,10.3,10.5
L1227 [ 12 |105(16 [11.1]26 [11.5] 14 19.0 20,24,32,40(11.5,11.9,11.9,12 | 18 11.5
(9/16” | 12 [12.1 |16 |12.7]26 |13.1 20 13.1
[ 5/87 | 11 |135|14 | 14 |26 |14.7| 14 21.0 20 14.5 18 14.2
T1/167| 11 [15.1 | 14 |15.5] 26 [16.5 20 16.2
[ 34" | 10 |16.25]| 12 |16.75| 26 |17.8| 14 24.5 14,20 17.1,17.8 16 17.5
718" 9 [19.25]| 11 |19.75] 26 |21.0| 14 28.25 14,16,20 | 20.2,20.6,21.0 | 16 20.6
15/16”| 9 |[20.6 |11 |21.5
| 17 8 |[22.0]10 |22.75(26 (24.2] 11 30.75 12,20 23.0,24.0 16 23.8
|1.1/8”| 7 |24.75| 9 [25.5(26 (275
11747 7 1280 9 [285]26(305] 11 39.5 16 30.1
11.3/8”| 6 |30.1| 8 [31.5]26(33.7
11727 | 6 |335| 8 |345(26 (369]| 11 45.00 14 36.1
1.5/8”| 5 |357| 8 |37.7]26 400
(1.3/47| 5 39 | 7 [41.0]26 |43.5] 11 51.0
(1.7/87 |4.1/21 413 | 7 |43.7|26 |46.5
| 27 |4.1/2|445]| 7 47026 [49.6] 11 57.0
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>  FIHEE (oe g@idd (By Swiveling the Compound Rest)
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OL
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OL o (D-d) _ tpfx OL

TL 2 24

OL = overall length

TL = taper length

D = the large taper diameter

d = the small taper diameter

tpf'= taper per foot (in.)

OFFSET = the distance to move the taistock from the zero setting

¢} GToR oW (TG e Fifbe 8

b FEfEer™ I @Emghe, gl 1 BIes 9 TR =8 7o wigfe RfEHE fer @
ST TG AT (X, BT O IR IR 20w A T, i S § 0 e S
frae @e 0 15 It | CTEE oW I TR FIRIT A AT 3 @T IoRE Awfers e
e F1fr A @ B 1 = | e s 3 e Biffe Ze cfi weee e wigf RiEE
&S FOME S | oW @it A @ IBE w0 QT I0E NS g R TorE
TS W AT TS | @6 B[ & oW Priee a3 e §9 9o Wi s gafh
I Lol e R | (et ever gt wr Fifte B i e a3k ANRIE
FIaEa Toea OTe engrey @rew Fred AW Ry w0t i #4909 |« w0 s
e G et fore &9 it eye o4 23 |

B

OFFSET =

<o



I BT ST 0

Workpiece rotation I L I

‘ Pitch —hl |4—

AOMAAADN

-—
Feed direction

Turning tool-...__‘

B@-¢.¢3 (T Bifdfe

€0 W BAfG Aidfdre

@M 59 A12fS T T A FARDT g SRRl a2 zee oy s RdRe a
0% 2@ | SRR @I (T2 ATTIE A2 23T (@R IR [, 1Efee oi1e ¢ & afoca

BeT< aliRfSe Fers 201 |
— Cutting ™ /k Front Cutting
,// Edge Edge Angle
' / Mose | fF
6 Mose Angle { Bady
o l& ..... /
’ Side Cutting Edge Angle

r Back Rake Angle
i

Side Rake =

Angle T/

Side Clearance
Angle

End Clearance Angle

F[-29, (T GoRT TATT-3 , 5F-do¥ el



o LR GO ATy
Material Side Reliel | Front Reliel Side Rake | Back Rake
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#8155 (Lubricants)
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a7 (@& (&-¢9 (Esso Febis K-33)
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b) FrGe e @fit-o (Castrol Spheeral AP3)
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6-Foot Switches or Pcdals

oa-28.33 Faaf om cifdiom fafey wermR

CNC Lathe Main Parts:

1 — Headstock

2 — CNC Lathe Bed

3 — Chuck

4 — Tailstock

S — Tailstock Quill

6 — Foot Switch or Foot Pedals
7 — CNC Control Panel

8 — Tool Turret
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38.¢ 7t om e ceifir ceiesTRs
Common G-Codes for CNC Lathes

GO0 - Rapid Positioning

GO1 - Linear Interpolation

GO02 - Circular Interpolation CW
GO3 - Circular Interpolation CCW
G04 - Dwell

GO7 - Feedrate Sine Curve Control
G10 - Data Setting

G11 - Data Setting Cancel

G17 - XY Plane Selection

G18 - XZ Plane Selection

G19 - YZ Plane Selection

G20 - Input in Inches

G21 - Input in Metric

G22 - Stored Stroke Check ON

G23 - Stored Stroke Check OFF
G27 - Reference Point Return Check
G28 - Automatic Zero Return

G29 - Return from Zero Position
G30 - 2nd Reference Point Return
G31 - Skip Function

G32 - Thread Cutting

G36 - Automatic Tool Compensation
G40 - Tool Compensation Cancel
G41 - Tool Compensation Left

G42 - Tool Compensation Right
G46 - Automatic Tool Compensation
G50 - Coordinate System Setting

G61 - Exact Stop Check Mode

G62 - Automatic Corner Override
G63 - Tapping Mode

G64 - Cutting Mode

G65 - User Simple Macro Call

G66 - User Modal Macro Call

G67- User Modal Macro Call Cancel
G70 - Finishing Cycle

G71 - Turning Cycle

G72 - Facing Cycle

G73 - Pattern Repeating Cycle

G74 - Drilling Cycle

G75 - Grooving Cycle

G76 - Threading Cycle

G80 - Canned Cycle Cancel

G83 - Face Dirilling Cycle

G84 - Face Tapping Cycle

G85 - Face Boring Cycle

G87 - Side Dirilling Cycle

G388 - Side Tapping Cycle

G89 - Side Boring Cycle

G90 - Absolute Positioning

GO91 - Incremental Positioning

G92 - Threading Cycle

G94 - Face Turning Cycle

G96 - Constant Surface Speed Control On
G97 - Constant Surface Speed Control Off

G98 - Feedrate Per Time

G99 - Feedrate Per Revolution

G107 - Cylindrical Interpolation

G112 - Polor Coordinate Interpolation
Mode On

G52 - Local Coordinate System Setting
G353 - Machine Coordinate System Setting
G54 - Workpiece Coordinate Setting 1
G55 - Workpiece Coordinate Setting 2



Ak
G56 - Workpiece Coondinate Setting 3

G57 - Workpiece Coordinate Setting 4
(G58 - Workpiece Coondinate Setting 5

NI T Wt 3

G113 - Polor Coordinate Interpolation
Mode Off

G250 - Polygonal Turting Mode Cancel
G251 - Polygonal Turning Mode

(G59 - Workpiece Coordinate Setting 6

Common M-Codes for CNC Lathes

MG - Program Stop M07 - Coolant 1 On

M01 - Optional Program Stop MO8 - Coolant 2 On

M(02 - Program End M09 - Coolant Off

MO3 - Spindle Clockwise M30 - End Progamm, Return to Start
M04 - Spindle Counter Clockwise M98 - Call Subprogram

M05 - Spindle Stop M99 - Cance] Subprogram

386 B om aftow ceififie o emiwire

Freaier cafieer o i ol RsRTR e o= RSy Wb sFeib o e s ez
+1 T, e Filaacied dueee Bl el w7 | s wiin T = W e
CAAA SCPRT G 2R R | GRIMRIIC WA SN, Wi, cafteom captyet argf Rvasat
FF e Fof tfR v o | contaiT TS STHIGEPAR (TR TR, AT e, STATe
Bopr, Pty P, Tirs, 39015 SeR SeiW emeis ooy S oo |

38.9 G firat foEl (MZR) #

Tz T+ @on v dor 16l @ S e cfim oar GRw o ewes Wiy
wiowa TRt AR g AR o6 w1 o | Tima Aot e = et o wm i
e, 2 cefety TR were firm «fiet oib e w | PuEb e BT m X
Y and 7 s Tirct «Reiee o sere 2

8.y ot in el (ATC) 3
whifis i caw Re=Fr e B
i wrRh e dem % TR e
I S W AT | SE B oW e
RS e At were i, Fon =
#5i¥s SN Iy ) o ;R em T
Hifeerye Berns Aty wee Te T
4 |




R0R0

CufRe BoTT SeATCaie- ¢

8.5 T cm ifTR T '@ Twdisde

VVVVVVYVYY

T Bl FITe IS (oAt AR F9CS 7@ |

TR o181 IRE S AfTHIR TR I AT

ST 1 et 7 (WP o2, Rrewia 31 GRe *eeiR et T |

BeTe e FRTEA afofie qi51E F70e =03 |

@Aes @RI (@3 AT Sitg Jat ©f [ 7re 71 |

Forerm o AT FRETS TR TS I |

FAIBE WG e T I |

PR STeie ST AR @ et TRt i g e gt facs =@ |



RS o (TR
w3

T QLB T JIAWE TFS! e

(Develope Skill to use Vernier Height Gauge)
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Cutting speeds for various materials (Based on a plain High Speed Steel cutter) :

7 Cutting Speed
Material type meters per min feet per min
Steel (tough) 15-18 50 - 60
Mild steel 30-38 100-125
Cast iron (medium) 18-24 60-80
Bronzes 24-45 80-150
Brass (soft) 45-60 150-200
Aluminium 75-105 250-350
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TABLE Milling Machine Cutting Speeds for High-Speed Steel Milling Culters

CUTTING SPEED (sfpm):
MATERIAL PLAIN MILLING CUTTERS END MILLING CUTTERS
Roughing Finishing Roughing Finishing
AU . v es e ienriasrans 400 to 1,000 400 ta 1,000 400 to 1,000 400 to 1,000
Brass, composition......... | 125 to 200 90 to 200 a0 to 150 80 to 150
Brass, yallow. ............00. 150 to 200 100 to 250 100 to 200 100 to 200
Bronze, phosphor and
Mangansse ............... 30 to BO 25 to 100 30 to 80 30 to 8O
Cast iron (hard)............. 25 to 40 10 to 30 25 to 40 20 to 45
Cast iron (soft and
medium) ..........n.en. 40 to 75 25 to BO 35 to 65 30 to BO
Monel metal ................ 501075 50t075 40 to 60 40 to 60
Steal, hard,........o00eines 25 to 50 25 to 70 25 to 50 25 to TO
Steal, soft.........ccovinen &0 to 120 45 to 110 50 to 85 45 to 100
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©) oAETEF Y-8 qefF® (Gulf Harmony-43 AW)
8) e erFEEE s (Caltex Waylubricant)
¢) WEOHE WEe 92bfey (Caltex Oil HDA)
Y) FIEHH WiTe! SEe @25fEH (Caltex Rando Oil HDC)
q) W|EGH RNE ST @ wF @ ¢ (Caltex Regal Oil AR & O)
b) e (GeT SiEel-24 (Shell Tellus-27)
5) e (BeeT WEe-2» (Shell Tellus-29)
o) i (51T wexet-v@ (Shell Tonna Oil-33)
53) FIPGe (et {fe (Castrol Meghna BD)
3R) FRGe -0 (Castrol Hyspin-80)
30) FREA &FAfPH-d00 (Castrol Hyspin-100)
»8) W& SpRG! wi@e-2 (Mobil Vactra Oil-2)
se¢) WRet SprGt o 2f$ ffeww (Mobil Vactra Oil Heavy Medium)
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3¢) G fAeine e @ WiF bo (Texaco Regal Oil A R-80)
V) GIFACH WS S 925 (Texaco Rando Oil HDC)
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FrPGe e afit-o (Castrol Spheeral AP3)
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