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cB cx, cate’ coe ceaaate catfes Fa) Aaree stlbata aa fifis

wenth Bercs sacs ceaaaty ica aica efFata Dae ates fe

aif cacy aw stata Ga fects ace TS etatT ae BCs BIC

a wier ater sie sata oe wate Sete ata aaa

are eau owtata aie cay 6 ate fawieay cay-g HTS

a CX arabia ceamate we catbtad atest aia ate fee casos

eer ws cats ater a etete, fete Bel fea

far ater a eats a atten fei ato Bia] atacq aH TA

ial Ty

otter Rion creak celts cacy otefinta shale, cB

aifbats, wacferrtece atti otateary argie wae Bey eee |

ogeie Rom corm—a aietas maa Ficwa Bea ox CLS

attats aeetge eer ca) Aetate: Bel aap AW ela aI

Vaty CAG 4 FS LRT 16 WB Fe ee. (Bing) 9 eR

60 tf oteu er

cue cst eetn Yes cor mute 6 eo te CE
e 19 Bie oe zB ( Swing ) fee a ee Hay CM ATITAIS?



cera CRTs 39

CHET SHY PI ACH ER CLG cL eR TH BHeHT Torcath whee

frre ee

PUA CHe—Fel fe oie Bar cara ate crfie, wea By
Rearwted rE Feez Scat saa fe, oF ereta caltea

areata tie Raq cae STO Se cal RUS “he e Ae

feat ore wee e cara ar Ae A TaT aT

aire Bal Fawcna sieera ce faery Goce afar Satz ada

TAFAY VAT |

fear car—aat xfer Seq ce) Beta foray ak

RUCS Ya eH ste Fa AT Veicw Fawy cay eve Va TA

FETT BrEl ace aR Sate etfs wem ( Parts ) faery ay Hea

49 fixe sian fis ey |

astine frotenn cane os sity Afar cr) Bera Teeta

ACHE Fey] VATE |

cat farsa etetcas ste sftata Goncy cy caw fhe er wtee

CUT CHE A Zea oes colle wets coi cay WRT

ACTF BVCS NCA sates CHAT BUSS OLA] cote carers AYA

Sree Fal SVT |

ogfn cree if Biie eal ea) Mae core ates Bf

Sq ea caty cara cae fee Seay aa atite frenge ay,

wrace aif sha a Penge cae TA |

coriter Bet cates weer Sica come awe |. Fairs vstfie

ater career HT eal atety Fe HS Teotecry ee faery

Baca | SCAB crewed Bye] Hy VHS eerie ea Sats aioe

oR Ao fate cx Sates ay conte cae se Br aL | Mtoe

BCAB 1 SIMA cares als fray city Gevifg slaaicy |

cata aay Sioa cre CCKm cam coe Bay FF

gfaqraas ?

cae com facrqwtca catb catd etal sea Gorath shin ffs

ments ae cr we wate Cwatfe sal fea co aco



38 caw cata fare

aeons) Bel ear cars ate crftce ere Bata Henne

sare fis ce atttit ya wteietie awa sal aa) WA

wey ict ataata aot aa shares ar, ce AeA sh ACS

Re Var car seo Sree | Reta attaats Bitte atety

oxfirs cam aefes, fit, aes atateeta ae Fal a,

RAG SS Crys FI Wz |

Sioa CHS AIVISAA CHCHA NCW SFte—

ote car yaw: efaq car, wea arog wets Geotteers

xfeacd tats afsfie sera qezi es apittecas vice) eaters

may aif ce BY (Multiple Length Stop), wha

winicaety Bet ( Multiple Diameter Stops ), aaa pacers (Rear Took

Post ), COTF-SvF pa 3% ( Four Way Tool Blocks ) WySy |



caw caficra ofteg de

wa) wel ae sifoa osata oe Brefice cb sfaal ase, atraty

Bie ait aac Vaal PRB ACE TtcTe toy RAcwe aif at.

2, aifeSrm CratcRsiz di—adis oats totes city.

cee) Sa aa aieaer motets cele fates atang ator.

BRS tT ATT | wea, afSata cata fem erat AeA att Aata.

ATG VT TY |

8, Fate Pa cone—adis woisitcer Ba co Sel a

aecey pisces was on ae feo Hy ately atce fewa

feces atigcas fice pital ea aa) Seta aca cacy caaH

wfsfre Fa ( Tools ) afew tal hearty Fras Beare Aled ST

4. GBia-ocn PA Ae—adts away vifafice BIE Ba

afta Deatwwe Pace ok Faces sercy otfale Far tte whe

OR Paces catateal otfate fafeq Geater Ate aT) wea, crates

Sat ste sare fafoq Rerq etcatet em, CR ATA CHER aS Racor.

ifr Se HAT ACH |
rondon,

cae cafacaa otfaes—car cafiery “= 2otra afte fits
weer cae cata ae afte cata colts wets ca Beta ate.

(SON BT Ba) a RtorSe ATT ANT Beta faery ada Cafeeare

Cet sew er) com, cuba URE A acer Ct cats tf

Bet a wafiats bee, cals ze Pier al afte Per fee.

GR NCS cates aishiats, sti, Fee-cw fiat wa

opts fe fe fiery gay aicg Gata tray sire x1 Briead

wa, Raq cae Htetais: fire aie fagtceay wee etic) Betz

Bay al sire ofaca fee efaa cartes vie war a for

are farata acs, cewas cot cats of Bie Ge cewBe fem era

eet, Biol BH, Sel Rar afew Req cB cat otf Ber

watmea wat a ha atsfrata fie cw ( Step Cone Pulley:

Type Hollow Spindle Double or Triple Baek geared Lathe ) |



SSy wens

Rar cacwa sigta auta ae g Stetcer ates area!
( Main Parts & Mechanism of Complete

Engine Lathe )

Gavia 2 Sian cae afaaiz stae

afte catty car mace fag afaats ee eters: ata

acne Bates cabta a Bay car a el wa? BETS

cneica catics ais Sica ala qe sbi ata afm cq Bete

HOTT ce Fal VT HAL HRCe Bfacw ata ates fee Betce ca

tar car eq tal eT Stel afacs sR se ar Bafta

attaa crrg Sag tay ee aout ak Bays ww Al
Beuaaiy we ARF Ray aaors cafia act qyeaty sfarw cre

MT TR Rarw ey ay caw cafia qaieree Bq caw ataea

SH MEME | BAA CHE CHR Tey Fla NT Way ABs cada

waifags ey at, way By efacaq atetca cay cafia ota Fal

RUS afar Suice Sfaq coy FA S|

CHACHA CII State Gey —

1. CAG :—( 00an fa) car cafteaa cau cafiers sttate Bory

AMT TS Boosts atfea cafiery crety slates Comhy sea |

Saiz aty eice ceues weMeta siy aire aR Barz Gey

ch B-TaT AatUAlA ATCC aT ANTEATER Ae (Ways )

RAST UCT Veto Blea war coaas Baty Gra fra cewae

Paras AHI AT VAASUA APSars siacw icy |

9. GBR —(seqx fBa) Fel cacra aa tere ecutertiy

WH aR CHNTATET atartcw eitetca aafeS ees cRUEF Fre

1 BUCH carateaty ates Deel Sera aay acy |
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te cae Cafe fej

8. COMPS :—( seq fir) fe cevmer ofa) wa

afaaty wie fitter at a cow catty Beles ace aera Cre

BRA Sel cava Seis rata Fafox yace ated aH

4, Spicy s—eel cawy Bary gays) setz aaa BF

Bare HST xa @. wHRITse Biaa Fal Fee aes a

THIS] cRVET G CORREA Aasl cacwy Gig Wsiats saiq

WT) Boa, tras, wae e ates ahwa wfie aey,

eoriBe cae atefece fiatsn sere Fal ST |

5, Us coe (tate sa—cxs a is wits sete we

G&S (Bed)

cacua fayoy ie BING ferns Saiz HEaMe

cat Cw Feb] qRqS © ys, foory shan caiow Ae sfRata

MIS] Featfa, Sars Gry cara fase firsy aq; ata fantfae

atacwory (Bearing Surface) we, HSA G@ CUBA Vey Brag

OA CHABF ASMCSA GT CU AY Bo) ace wotety wefss saz

CARA ATL FST FTA CAN CAGF AA ( Slides ) 6 Btw a ay~AA

ATMA US CA HUT Mf SHA FH GS TT ETA |

cna cares wists faaetcta aan fe fe faay oy zie
Bibs? | .

CH CACOT ATS wae BPcw Rhee ca My sIPate ANT caEA

Bora cx Bit 6 catoy afte ete cH ace AE Bfaata TEL etc
ati, Baty WH CTT CoH FAFSA
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Re cae capay fara

CARH CAG WRG catewisal a Aifea a uty, wey Ge CAT

aa | afm Patel cote caw STN wats CAL HE

alana fea ae sfaal ofate wa es

Bel SA AT) Stal, CALF CAG VS OA

Sans oats Fai ws a Cea, SE BATTA

aia sec catsoreal Were Wats

CART caw’ Bea Ste ai sian car

cain Haw BTINTR YOwItd PRCA cas.

CIE ARCH CHOTA 1 Si fSea A

~) SAF G CHASF WSACSA wy CAVA!

od) aay, tel Sasa oda aT TTA Te

| aaa] Wa Fa RT NL AA MG Ay.

BAG ARE SUISING atias BBA ee RYT CUT AISICY BY A.

sent fa—ote on cafraa eee AB a SCH TTT

BIS" RTE caw fier eH SI TA Stale Geel BOA

at here |

cauey wists faan ene cain utafed fe fe afeer

weyfani

fifty ftw caf cacwa froin tafea ateferw fatty

afin atcea 1 Betesr acy ales ators sere asta carey ateTs:

AUG OU ATA FH RVC |

BITS CAG ( Flat Bed arid eis wawH atatfahe caw, carea

wxey ath atefe | Bel fadis wal cote afemt Rates ak

wats ates omar acaa, fee cicafiets bei Feng erie a

ae

| Haier] CIBFAT STE CAT VVTSTR “OTS cba” ( Dovetail ) ( >¥%

four ) wets HITT TH SG CRT ( Angular) APE RTE Caw | TH

e waiide witcer tence we et eteta te (Ways) feats

afaq atfas) sicacen Sty cawT NEA tel eT ata Te

cares GR tie cent ctety stem Org fice Bin Tee,

a— FEED



Sfaq caera atuta atuta wet 8 waters Uifes Bay! 2

SISTAHS afr Wes a arg fie (Horizontal) ocr ¥yfsa UIs

ATT TI |

Connecting
dibs Sea ced

niervals .
Ribs Spaced at

fatercals

(a) Wee and Flat Guides (6) Flat Guides
—— faces forming Guides for Carriage

ee o ° o i alstock

39 a f6q

cary cat Pte) AMSA Tiel ehOrs otffafae ante caw [ 99

a forma (b)] Pritt scaq 1 Szl faite sal aatcore cartel) a8

ata att cae ate a UiRiee Srafece Sa wes al tea SET

aricacay atte ve ae focas ate Sit ced ( keep plate ) acy afafss

Hf emwica Atl eice cx ats alba Saafecs Ba Weate alate

oral ftcr Ft cabs wtefe, atacecry sata free cofen ate

wea, VU ate Via wee aca aly awe oateta oe stUAT

Bye fie wea yaa) ates a atereths face alsa Bees ottca aT |

Haart We MN a1 aie cacry wy erly rHA BTA

fon! eal utter wtel foe slate wa aiva ax cawe atca

oe ae foray ate coma al seas forma ote Aateata fr ( Gib )

ate) mateata fq sawelt e atal cyte wte sacs en afm

Fel Paqs Gio He sa me) Hota fa asibate | ata Wi we

SI UT alae chatty faa WiwRe sal Aes cate

atatay wis eece algal ath Berates cRId BieAT ayA

Bory ose el NS AS aH ales oles Atty Tea aa sq ae

fre we mace ATT wera al See Fe we aatag cofeca FP

nee atetite ee, fee atetats: we eee a ARB com eH

afamt fa cefea ful wei to ( Couple pat Beas FH aa

satel farfice catosiBal ( Twist) fata com acai vem, fae



22 CR cata fear

TT aT TAGS atew) ak catowleaty ae aw coh ately

RIN fra SS HF ( Friction ) Sy BBra |

Vow arate Lew Sal aetasice eacw otal WA cy,
SB TS BAF Jaq Coy Feb] qece Twas sfaca Stel eg 307

(1) Metatestal sed, ately Sq atwrs srw adi, Fees

ALACIAT (Sliding Surface) Feed ay] wae (2) aefPrs WHA FS

Serie com BererR Beis catowleaty AAS] ( Twisting Couple )

4G BF | Bus Hac seal Wes fata a ( Narrow Guide
Principle) wei, “aeif ofapiaa ae” aa) west caw

acacaT CHC BTiCaaTD eG. AtacECTT (Guiding Surface )

SAAT TE) AV] cM ae Veal Shoe was sicqare pin ata fw

Bos wry Hes aehSs Atacacna CRA Tee NSE. AtaTTTS

siRlsthe SACS VETS |

se a8 Rr mT Shar CHA] URC Tefes AacErAT Ow ©

fae Ra SORA ARC) Ww A oe ww TAA CMe Shes

wom, | ATIC eITHA ( Width ) NE 1 4 1h

3a OA) HESS AACRTTA BH RECS fw BH ya
| re Re ATR stata aay oe ae Heme oT

sivas yaa Weaty aatel cra ate y

wey Deas cattigls ge fertwe fre

CABCe BYTAM KT | WC cay cHely WMHS

eq RenT CW e Bray my Bayles

4 ( Friction ) BF Gat wey, fav %, afb,

Saree FE ATT |

ee we AeA Aine aeeatfys sian

oa oh ae AB aH Caw AtshS Fa SH)

gv at fiat ates ater C8 D-c# ttetatfe shay
scarey Hey Ree ANT acer GT MAT OF Cah

wa ebaire cae nee: aceon Wea aes fw BI wACTTT

FAG GR By caSG ( Twisting Force ) Faty VEUTR fee oe



Rfaa cara ately ateia Met e Sleiera VS TIT 20

aay atafey aad etyty weiaa| ererg cy NB 8 a aeHT CAR

ay oa Sai HST @ CONS Ae BHT |

a axed ya siaraty oy vam forma ain Aly “eelsty

cay forea sal eeuicg | ab aaty cee AAT TIAA Reo

atecoy ste Bq) BWwcay aeoa fice BB ( otate) afro.

Seis als aq zou acs Brateicw Sates att ( Lug ) WA |

aty wacey aticws faga fers cofeal atce 1 steewa AACAe

face tw atcean fea (Gib) wee! Be etal fae frais ( Adjust )

efaal atv caq SNE ( Tightness ) frEd Fa) AT |

spay fore ay Shay co AWCAA BvD woisiecws aso

aim] Slee SEB! My HAUT
“OODLE

aibata ANT caw ORTH L FRONT SUE

( Thrust ) ATW Ble] seas fora /

oe fat — N VFcaine crate eeaicR cab AD

CAR MCS ATE] «Ge BIA AEA

saat oY AULT BRU

SAFI FSB] VET |

sical’ nee fehl ace oa a fom |

FTaca TSH saaty aT cea vata Aleve aso fertca

TAA FA BI GR MH lCSaq ALOT voto wwe fre @ wo cay

omptrwea wate fre NRCS amine wef al ara cHe fear fftss

taty oy Sony ag HF ate Ss

Bawicss fe-caw (Inverted V-Bods) atis Sti f(A)

BFS cw Faire faa wos ( Prismatic) ati fhe sighs

— Fah CAS FAY ATT | -

mre UY cH fat Fit td ae

| \ arty carey fac

= ARATSY | 2018 forts

MATE rome fBoq ae aety

a6 wt fia Cw RE AFT oq



gee NS Iy ewe

Bye STH GRR

QB Teer aTaTt

ote fe oa aap

RItD ATA CARs sadOLE

CRUE TRTwE 2) a fea
StH WA] MSM GT as HBT LR AWTS COnNTT wT

Sat nes etety wer goa Gaters ote fea ofa were

AH | WA, HRT acyT GAY WO A AAs cat ay Fal ABI

Bll rw as foe ceaaate autes fe-steeb slurry necoA

Ble BW oa ASicrm], ootcey NTIS alecws woe apf 6 Bo cag

omtTER NIE IP HamACe AACS wef A aA CRT Ger

MG wet Ste Ne eT; Sra ware Gay cease svAv

wees Gq fers Ba al ay Say Sh cecba ( Keep Plate )

VIR WCF |

a8 asta came ewatfy sacs was aca cat aftcre seta

warreiy ziael weg) weary wer sel away FT OR

afaml wa xenty waa fare ais ey al) svat fey caTT

waA Fay ele Atacecna Gora otf afm wety gel atutatfs

fers fom ey al) wera wea iCal cHamate oeR aco Athen

ayy afin aia ata Ft cabo ateae sce a) oe atta

cay Sta oath fae] nRcwa ai OF Renta GT a BTA Reta

«Borg otf afin etete, Beice cial aery afew ar Atl

Re BS caw Gre cata ary aay Sal vfsats shel Ya TS

Bora ater Hier cata (eT oe sits ) Cours enerts

( Felt Wiper ) Sete afaata fairy aeeta Fal ST BCA, coals

RE Site BMA AVI Hey HTS aitca al | eMBatta ( Wiper )
corm fofirr ater fouts sind ae), sted, Batre rstee ar

COR aH HAY COM CF |



Raq cary atata etait Sete Btetcrg Tks eT ze

Ut CAG SECs acy Vel arata eIej ae wegfani fe

Cl CHG CAVA FAY FOS] UM Hel ates, eetes cacwa

Br AS BAT Ww cata ws ste maw ale gio wz

caf cataty ats, Staite it cay (Gap Bed) aa arte

CAVigise caNTe ATT CHR AA |

att CUT Bebe Stel atferr ceversy se ate Hie

sfaata ayy vivalba aasbl wer ahs ace) Bel Be ae

CIE Boray eH BSeT | Hal MMPS UH Hat aT GAT CRIB

CHET Sy Ata Gaty eics, wlel Vera cevacey sty ate Sifhe

FNS Vee BU cag afrory wy cacy al ws, fee Fata ayaa

VETHTH CY CMGT GE HHPH awaty Aaihaty ta grate fd shart

aay ote at eS ME a) aka att caw Reatend sg

sfacae aieafeatqas Sel carafe RAT BeIA aT |

mare carey ates a ace aay stecacwy wheel cota

Fal UT oF WHY Waly uF oetay cafia conf sm aT

st gate cafiy cues etyl amyl cay cave aa fadhy nBrwa

Sig TAA ate oR acater catty weal cauls waty atersa Brg

tater ay fret TF

can cae fe uray Conttt

cae CAW ca-sia atwacta Ceuta} eeu vice, act FP

BATT cawa Brg xicéfe (Hardening) sai Peay atev

Soy cewT FT ssa coe eerifen, fe Sel wafers

wae sare ner ae; cm caf faiteinr ste-atracty Fy

CHAS BS] ASU cacwy Ay aeieaty coz wey ayy say.

SficerRay | oratory ay cacwy Mele, AtacacTy ( Sliding
Surface) wags ffs (Chilling) rafs atai ( we Stel fim )

‘Sze re sy ccor wy sMeaty vs om asfrs airR

Cm cua mei atey re sate seat Aticorsl apf

refs eerery cry atcéfa (Flame Hardening): 4? refs

YR wae; cota cata cafta fdrei atfe scat ca Stevg ae



2b rome catia fers

Bi AGT GA ACA FN oA Hea Gee cq GR AP -

aipata atta fenica gaa eeaice |

cue cae feacn fafay ex?

wget car cafica cacoa ait @ atefe cafis cafica eat

RU, WS CRIB CRI caw cara caw AaN ATT cacy AAA, CATA

Brea wi ey) ae cafae a fafa sata a caw waeicay

Borge eal) Satce Meal Wied fe ( Finish ) Shas Vy |

OS AIT BIT Ves Brae ( Scraping) Ffaate cay caw fehry

Sal BS) GF atety fey Aare eqD 9 AAT ATT 6 Fel FAS

Rory ew BiTicay easy | Me MIs Battie «e eats

RRS attr eT Acar | Stata stag, writs fer cy faery

Os Hacay eit sq Stel Alaca catB catb chtcaq ( Depression }

ait | Stata wa Bea ok chica afacaivs wer ( Lubricating Oil )

Siete ace; WA BSA oR caewI AT os eyes etyrS

Te BT a) fe OF cats fHR Shwe cl GRA A TE CAR

waate «2 oats ferry wire acre cq ofS ceaty ey Set

CIF a) eaHT ART cafia ai ETT Beaute sfacae artir-aT

win wet Sse ate Bel tel was cathe ate! caters Wty

cath atata oe oT wits TT CA CAG WAT ASA AT AS

ate wate re) rea cacy seas ates Bios Zecw ACT al

a atety feRcra ater weal KE ca, Uew Fics ea alam

AW YS Fa TTT | IA, HT AN aT

aSata otti sia cae cau fen ea ea belt ooh

Set ited ok cx, Rhee weer FRA eT afer ca CAT AAS

ca} ae (Hardened) Faces Atal TF |

Cnt cae faa ton

aw as Rater ai afiaty sata Bq aA HSI |
feftata wasl etfecr fete caw FRR. cae Fema SIF

fas ot cata cre fRaty ATT ATA oa Pern cant ate wasta,



faq cay ately GT MG Ttetery ates Bee 29

Deas Bear aaa WH LCA, CH AAT (shop) GT cafiatB ca)

BIR CAS CAF SE] CUATS (Repair) sata as cafFatW ae

me CATS AR fe Aleta cats Staety ew BNE cae cae

wigs wigeiaye | stad, Beta cacwa wy seer Bie cafe a

acs wrlfas Si Sate cqatas Fay fS-caw qeorm] Beas cre |

Bai AIG! Als Gas sad eBewrg Sees SB alyzed SBratcia sata

creat a) Sieafseta BB Arad coe ace ca Te) Bra, BIB

cawfaiae exfat cae far cqatacs wate CHeTy CAR BLOPR] BAS

CAH fea BCA, Tel cate cat’ staatata ocew Gate acatea |

(BCLS (Headstock)

CRUBF FB alyactsy coms axe Peas effata ay seta

Baines gerd faatfas ate) cx cacea fen facab atix Ft ay

ware afiwe fey cae (Solid Spindle Lathe) wal

cara Preatda aca aaa 1S ace, atetCs etcatey eser Beta

a fem Fw aay satay uty, Slates eal fren cay ( Hollow

Spindle Lathe) Wal « seq wICta «feeb coetty ( Taper)

ace, Gt choca autabty (Adapter) aitty 2x oat autebicr

choca AVS CASTS ( Live Center) Westy zx] ceuae Prema

ey fhe ole Aibetaty ay cee sbi atce) CROs AtetTTSe

me airy eeu als—1. cate ofa BIB ( Cone Pulley Type )

2. ‘Safsaty caw bYe% ( All Gear Head Type )

cats iy Be CRUdcaT aaa —cevicer oF
neey ge faatfas commrt aptay Ba (Special Alloy Steel) fafrs

cues fend xfam atari cati stfaa afew fergcaa fata

(Rear Gear) B (22 4% fom) Beer tb) vice aa sztat

cataaretca recta aes Abi ai eters Precra Sore Btaatetes

yfacw nica | zahiaty (Bull Gear) 4] cv fata (Face Gear) A



2 car cafe ferry

oO

-— mw a «a one —_ a oe om am ee am one ane me a om EE Om ee oy om

forecra aes stfes etal aibera ace, wen qafiate gyfer cewes

Frione cata, zafiaitay (Bull Gear) Rw agrees cats ofay

cata cats ate fee ateretay fe (Plunger Pin) a ae fey (Lock

Piu) Baal etcataay ocr Gwe ye Fal At Weatew Sates ale

afaca wate car) arefinta (Back Gear) C aa D «aft

facies (Hocentric) fartfa, (Bearing) fafae atecby Gay sficne

(Quill) SaPes aice) «-atefirticas ateafd Sinisa a fetes

Satftace Bo fats A aa Bag aes ye a fafeen sire nia

a |

cewarey cBsceit otf eererR Sifts (Driven) wf ata

Booiy AIT ceicsis aly Ces piMy (Driver) U1 ash

* gfin (Quil)—te aa St ats (Sleevg) arei atecba Gra cara aa
ateta Bora of, faata, Hts (Clutch) ergs ata ace |



faq AHA Aes alta MG Wletera Ufks Bey Ue

Cuba aa] Some qe sw HVSia aes aha fe cous

cerca face (Step Cone Pulley) simal sai ex; arte

fratace =o fata A ot Bere State sian atin aa

gafaata A-ce ataeta fr (Plun-

ger pin) E wal cat afaa aes

ye sfan aie cause cats yare

ciaty ay wel weer qalaata

qfara; eeeA ate fata

afecas gafratace catt afta

aes seta fry ata wba

mone cy cHteryf cayaiy ey

wiles catatate a fecas (Direct)

wHG (Speed) Bea aie fara

Bic] (Back Geir out) WAI

pra aim fatee cause catd afng z

ae aa siciq afes Gata zo at foal

caratale seers ates yaq oe caf etl cad Bal ye sian

ayaa oifats fess whe ates atfa, stata ataata faq Ew

Sia a TT wae ca tf Raw State Fhe ae ae

frattay atacy fence caaty wai «2 asta ca oafs.

tem wy wlatce cate a Bafecqs ww ( Indirect Speed):

Bea aie fasta ate (Back Gear in) wal «uicae yCag,

ary afar fafa atc cat fen otfafd scat tfS (Indirect Speed):

stem ae) eetca pifae ett fate catt af eee cals

wee af tem eta ate fata ater seq Pen catata eH

Say cH Ala, fata B-ce caata ( fasta B cata afaa afew

eetra Shi wet): fints B fata C-ce cataty, fan.

GR D set sficr (Quill) wafes sents faaty D-« ceca)

fiat D gafaty A-cy aes qe etate qeafiate caters

ways gafanta ote ata ferry aes ge ciety Peal

cata) «6 atetce | atefantcaa «ostoca Pence cataty a.



0 cae cata fara

Bae D AF A ae C Aaa RBs Hof fata) tata

B 4% D fara were A om OC fasta awi a Fal ate,

B a& D 40 Wfufaiaa @ A 94.0 100 atsfahe| wear B uff

25 me cacy C10 ate yfaca; C10 ate yfica D-e 10 ate

fica! D10 ne efit A4 ote gfecal fasts A Bie ata

fiery afee ge etety Pens 4 ne gfita1 eats crt

Wes sisfists atace Pier catata eer cated afar a faats

B25 ate ofaca fraty A wets Per 4 ne gfe aeetre ote

frateas atarca cali “we sata Vey] ates |

CaM Bisfanty ar Cora ote-figig seatcay sta
fe eae Bul feacn ste B77?

war a HAA Ble fata (Double or Triple Back Gear )

ARCATA autres BB eas: Sel wHeow aren atetaa
BewHeY Fa eT cava, fey atofae cara afer atfsea ateta

ans-finta orety a “lo ater ar) fee van ate-fanta

' 8 y at beg : ’ uM *Ou fete pes ets le§ 7 °" ;
A | % . ols CEE teeMinin o

r ineiaa

ii 1 Mee we SENS i See

28 at fom

effect aa “he ten etal tata fete Bory ereTE

wea ae al eater caf wae Be Fal) | ote-fiatz

a. ital caficra axel af sficw cacy cet cats afta aise fT

sen sfirs CRA 8 A Foul mtnitce eeraL. AME ator



Slay crews aay atatey SM GS Slatera aries are e>

CRURTS COA CaTA faa ety Bewl She eer card aly ato

SUES RCA, BCHS ACSA AVA] Sha WAcsT «(28 ae fa)

BIT AS fray VT AT ZH efocw ww Farty (Sliding

Gear) Uesl wes Haaew feery HtcoF ( Friction Clutch )

Gea wes, Ge We Heer cat otfry aAi-ficw gee fiaty

are va ate-fiaty atetce ge fafea afecs catateaty

Baz MF |

28 a¢ formy A-ce ateits fants ies var ate frets creta

BU CR cat cat fers fect a ay b Bele frais cat cats Alara

ARS WTA BieR | Bea, cot fA Ufa ARS CTA! dee

ate-fiatas atecba Gry ways ater, fata) aay ARE o-ce

ye Siam ste-fra ate oT Os TTS tem WH aR o-aF ART

a-ce ye sia aie-farty ate cba aty ele afs ates ate

B-tS Heyy Fide Ty Gat ais-fanty ceaty wrcE) was

fasta a Fata (Collar) g-ce Aaeca, gaa wdis fawteag

Bag ARN Gel atefaaty ateoce sto ata fasta f Bea

fasts cag afee ye Fer) barr atefiaty ateice yep

fafea afecs catata eH |

Cl cRURe Beh ate-fiaty ates ate on ote-fiatcaa

or fifty crete cer. cache Strata frutcar afee ge

ace, wtete Gra ate fratafeee cere aa fia aye.

formtafatss cewee ae qaCNa TR oF Atty Baa he cy

wey ay fered werq wate ay! C-ce Baa ate fatcaq

SRT BL TT CATT VENTE |

fra bh @ i-nay atera opis ate fiata atest cater ax

frata je k-a Ae ES L ceca) AES L-ay ae acs ways

fafa m CFA cay Bereay finicay ae ye ace, ffir

© faqna #15 (Friction Clutch)—frorm fen ato «ata carstytS (Cone)

coira my aaa sit atgiea conta my FRE wey) ec amace orfagy.

aficn oe after mNB cate |



OR CaM cafe fara

m-CF CR cacby Wareay frat Race Atlan shaaty wa wap

fratery ate ates Lece oneda free aaty ea aca, friar

m CBF cathy HByery fata were oR fraty k fia j wes

aifenl ate; fee ates L-ce attera face Hateea fiftay no farata

oot ARG TSE BOR Gly ceovsld Atatad wis-foataeee

ceuarea ate yfacs ate ra avefinafetee cours apie

areata ate cx ate BR ate Stel apfars sein facaferwtca

TI TASS UC |

wmfaata C&G (All Gear Head) :—8A fray cVGw Alatars:.

Bife aeicaa Beal ace) Wil. ayefer fF (Sliding Key }

2. FD faata (Clutched Gear) 8 afefe fants 4, Fy-

facaqa (Combination )—Bafaoe ferata ahs] AAT b

xe at foam —aa faataces BraN cate

Cafes vita etaican fits cecom acay wales fata Beet

ceunrs wits nee “he stem ate oa ace ace eel Sacer

eam utpents faa care ot etatcas faata cacea eta ATCT

ah ataT GET CoAT TAH fats Bet cRURe ata

1 erie
86 fiom seit frrty Bet ceURe oreta WIE! eeics



Ray cacy ately ately WHS UtEteRT Us Tee wo

ab (b) foot ain CHRCe aa attra Pia ape ce AC oR

EG gecerel fata att) xe ata atecty ote

ostes ptita tba (Key-way) afta fantnefa oe sta

wb fafne are co arty US) fee aigie Ue fala ate ws

wigs “fe (Power) bitty (Transmit) fics ey <ferm fautreface

ostfes otfs wb AteS (Multiple-splined Shaft) ata)

cHaty ea aa finttefa fepfitrrs sal wters Peay ( Heat

treated alloy steel ) Certh! ey) AC “a E-G oe Becatyy

frayace sb (a) fort ote ¥H (Fork) oa fAeta ( Lever )

AE a re (c) forma Bry Sy ( Yoke) aay Saye yur (Yoke-

Rod) atetcea Aateal A faatae B faricaa ae al OC face

D fantcaz aes a EB fanace F fautcay afew a G fanfare

fancas afee atta atti A-C foaty catetce aattaa oy wale

fauta 6 B-G fata cHIoCe Aaeaty GT Gly sl fhwty cevEreT.

aa afeatae at

ace | B, D, F, H ae L

fantqefa ceuas Praca

Hays aap a fac

(Quill) Sb eter)

wer, cat cats fas

ata tetal Precry Gay salon fpie EZ Z Z 3 a eS
Wee Baw ace |

fara oP cat ofa

CuwA e-fanitay ate

Precrt ae pte att

Serta ace, fata

M 4& O Bey ua

te 8 ota aa wis | c

CF aR Fetal The 0m fa

feertcra. ete cq). Prem. cotatate ow fants Q-ce cattcan,
9



08 cae cafe fare

(Motor) witista atect wafks faftaay ats ge sian cata

wil fists Q afta are ate ch ways ete aiftaa fae

ate fe yfics wae ata, ACE om G finite cata) ceUReT

afta fice aafes caf feta ata G fintare A fiatcay aes

qe sia Prony Bay was sa ier ate yfare

wice | aid wisfes fata Aecra aay G Ade HT aR

fier safes fanta wacaq ae H adqes) = G aR Hag

aes Hoa Fes ge sta sha aterm cata yew

ae) Cay aRSD ce ye sia Aiea cates yfacai Ata A-

oa HS Be ye sian Sales catatsea Sheald wetcowl cHtTA

qaqa stas, atefes fiutaefia wea A Aare] RN @ Aha

Bays fintaehiy way Bary ee, Seal ava yfacs ace

iy af a Natal Sfhaltce fraty P-og ase YS sa] Wy Te)

Rect fata P frecay vies ote etal Whi atety Pere yfacw

ULF | SBS RON sal Shere frata P ads frecnq aes

ae fan fence sficrs actte otfad afe crem wie) arata

aft shiace sts Natal natafa fata P-aq afes ge al sfaal fants

L-ce fant Moe fata O-c# finta Pag afte ye sfani caia Wf

CRB Ms-fatcas gin fPems cataty ey, wre eer Shia cq

afew yfica Pier wel aoe SHE ey afsrs Yfira | aswtCA

Ffacaa otfas afe Precr vate a1 ose M aa O af

fretaacra aterca otateel Prec etcal sift af site afr

wea, Precay oie onetefe (Direct) @ otfafe cat ( Indirect)

cats SHB af& otten! aa |

cuses fantfae (Headstock Bearing)

coves fant wey ereicay fas eeu atee, SAU wits

eras caret acy ex eat Fal Rar
atetate: Be Wed Cae cafe .aAgR TBcay ata fentfin. rey

Tet ae catcan Gra erty antics cater oa atce dat GiB:



Say CAMA aie ciety MMT 8 letory aie Tee we

Feed

|

(A) Be Pd

fastfag — (B)

3 TH Ty)

ates Fentfi gry
(C) aftayta

faatfas = (D)

wT at at a

‘ta gabta-

ata cats -

‘fantfas |

Co

Ce ,n ‘a = | By
* % YS ‘ a<f ONE Ye‘ii Sy, uy ee x

« wane ff) ‘aS ‘

x . usaN aS ane . uN

WS ae cosasWN EN NES ONS as.I ete SS

CRON USRay cHtatehS asa aT aH Ate] AoARfize
sete aretfice aatae cou aice) eal g otal farthieog Ste

fwe (Adjust) Fal ri we esta fenfe ete PAB fantfhe
(Half Split Bearing) atcy fase) at aera fare x4

We By aR ete se ory, fe Rate ciety BEB aha

RAR A, WT THA fey (Alignment) a2 eel we tat
far Fa Ye te fase ya ataater ae faathie TG He a

sir H I NeL ates tats HS tek wba aca |

RIB ae forma ate crfece PS ontatrter fartfaeca ( Split

Parallel Bearing) 2S ¢ WH Be wyEhis . nae

( Horizontal . Plane ) et gee state we, aoe 1 ayioce
(Cap) saiy Che ox Sect Ce. YS tert wfER ce



oe cae cafaey fare

ain, WT Teoy Mey cevRsT aoa wet) athe e WAT we

aeons aay ge ately (0002 ee) airs ge qosely ster

ne oar afin cron ani fant gee g aial Wty ate

Fq\ BF |

fara wx esa aera AS cetaar cas al Sfaate TA.

wy Fal OCA Se aety TH Atenas fehics tem aT! qcAA

few fice V4 cates ( Anti-Friction ) Htasta ater MeAd ATF

OR BE MSS TeIwiea fey sal atees ger, Betz Mey TA

Hee caficr aos swetwtca fey sai Peale catca, waa hq-

BAT wy Yas sq ay aay fanfare fers Gee eT aT |

ot ats fartfr-oy wai afeul eerery cq eats we AcE

fartfix ¢ fmecra acer ‘atts farcry sata ateta ate) cat

Bee stan sacar fertcan atfeca @ atcaa, cea Aa ( Packing

Shim ) S805 oe ate ots RioIsal fEacIH Saty eT |

UVR RY LA ASHI BS cata aay cafiy aiel saty calycay

a ota farts aoe acetrears ste ct) fee eats CoA

( Lubricating Oil) fata SiR TIM al wey aha ws yaca

gifs ya Gee eee Ges) wa, TAD aw aoa atdfica ate

ptm ate Ser cats Qe ata sfaa ‘athe fence’ atelece

eat fee Vel seus fata va yey Reh Ges wea atfout

aia, Sey Yaaty cat HVE frew ery Prd com featfaa fer

feu BY8% (Drip Feed Type) Cea fraty ax sai Cfo)

Bray oat oca cer aite 6 Gal aah Chih HB chtateM

soe | fren tay eeu ater we chintay ata avten Peace

Shel ate A |

210 fica emis siieria fart, adie ag a captefs

fenifas qa rar wight, few tere xq Boome ete seats

wat ee afta oe fey ez aed e feiieg wim sfice ey afin

VUiTS eT EAA eG) THT RE UehET THT Te oT oR

annie: fenfiteag a aan eras’ ates at ary ftir



Choa cary ayia etety ele Ctatery afis gee ef

Bta Be Se cHticay Sostfafae CHET (Instrument ) 6 44

ae aicaa Gorge rig cafens TaRta Fal eA |

matats: ® afety faut: aerate freattces faathie-o9

cbata aye fecsa ads fren cater farts fice eice oa

MINH UTSHTS AAT VSG aS eta Fl ATG He Fai eT |

xb at form sfrarta fantfaas GawRT craty eeatE! ae
oats faut-sa oh cowl ate a1 fate ae cotay

CONT By aa Saty fSog fee acéq aty ye

CHee ates aa Comat ate) qa’ ae

face arate yea Ca feat al ota ett coUl,

wes sutcs otiam cad wal ater gala

HHT S MHITS CLG FB acs Ge Sars fe

aie atria eice, Weis a-facesy aie es

fra gale eeheay seit seta ace

pian sicr e ferry Gra ptf az

wiaferrs ate qaice afs BTTty i

Stree ates aeatcha ste etal av at fo
CTT AE TM ABTA COME CLO catty caUfae eerwe

Rel A RRA ATED RE fcr Bel cram aaiice Bre al,

Bx qafoce otfinte face |
sirerta fant nacre ze] a cq ate BIER crenty cA

Tae Precary Ga oratqas stra aficr Poets wae aR CATR
US ae avtaffece afew otter al) gal aetfnce 8 feat
amie costtafaiee ea, fee am teataz ptt ( Axial Thrast )

Ae Bata BH Mra Tiey 45 fos cboity ates |

TDR fee airs optatatr cate eabtaats cats faatfis

( Parallel Bore External Cone Bearing ) 3% cacate fantfir-a7

AS HTS @ BF ORRocy sie seq) wa BH ab ce carats
featfis-om gery atfege catz Berne coetts atce fee ak arty

Fathraoy gata steer Botta ice fey 1S matwate eT



‘ty Cae catarey fare

cies Be ataty fantfie ota sty fim wlawica fifis eee

a PRT Br

aSaa aoa aiga abetaey CafSa MA TAT AAT mAICT

ate sib ar) ctel atei sis, Saat apf aay sty tice

ah “er acter a) oeea atgfis cay aE Mens

A Ae calatbats Tee tier) ca Mw cat MATS FIR

faatfag Bla AYR cry

sHoucer «TL | AAT AR CTTATS

Bem faatias GH CScA

frgate CEE CS

OT al cas: PRET

| Bl et Tghs

SD cafes aa was carat

“ Bey fRatfa-R aA
Waals FF] BT |

caus = FCAT

ater frata whet fant, eecerg cbotty catata fantfass

ata wal ty sifiats arr cq ty sic wtel feats

a-fics cfm fraty @ Gry fire atest firata coR FtF)

Party Bex ences cota catata faatfas ates featfacaa

afecaa cat (Outer Race) ztefr-aq tity Ul fepwtca ( Push Fit )

aba vice oa feerqy cay (Inner Race) fetta attr

ope febwicg SHE] ice | AT acer aio Bed fic feecay cw.

(Inner Race) we frgafice faatfar-aa aay fem bifca 1 FCA,

conta cateta @ Gey cara ways Ste ( Space ) fw WE |

age (Tailstock)

Bel cewnces ifFae 1 (oo ae fom) at afaata te freee ata

a cou Hota Setrw aes NieMT Ory NT Bel cewT Soe

aut fafen gaye atel tn) Oaew aie, conde fen, fren

%, Prot eee, Pret aim, a aI on Gate cttT t

2a a cam carata faarfar



Sfaq cAMA GUNA eietay Sy @ Stalera Vs GIT Wa

COU CBT aaa aes aise) cdade Procay vaca fice cota,

cata Ute Wes cow catia Sata afew ates aT SA ACA

cata ae Bite sacs a satire wlaftce efaese COU cHbTT

gags et ontetad wagty clase cabiy @ ceUae cHTAA

SRA ose AAAcaatT Safes ae fee cbaty bifieas aT

Gaps cabtace wales ob aaa cata Sou ated Aaa UT Cree

Beta We VaR ace) cab eslt BF K-aq (Set over Screw )

eatre ataal afar aoa Bed fier cage cata aatt Bry

gag caer Ba Fata al faata feata aeataa eT way cow cHdTal

qfan cafam fea a faataficr chase Proceta aay Mal BI

Gaba (Centers ):—cewae Frecat aes cy catia atsite

zy Slee AES CAVA ( Live Center ) wait, ‘Meas’ cHpTs aN
Spindle Clamp Spindle Hand i?

Spindle or Barrel Spindle Screw Whowl

re yall 5. 
ot 

A. _

a Se ae ny4 thet Hf fp 
”EE i - me ae : af;

SSK eee N ¢ : Set Over
;C fan Bult ll ‘Screws

kK NS 5 x
1. — "|

er i, 7 ika

=n ah
7H Sed Be (8) Lower Hal? in Section on ABLE.

a ° ) show Method of Setting Ovae
(a)Section through Berret

ve at foz—cbage

| stad, Be) cow caiicay ott fea a aifenl vex ARE

ears ace chase Prec cx casts ataiy eT SIRE CoE

CASTS (Dead Center) wets ‘ge cots aay art FA, au 44

may esa eBal vice cou cabal chaas Pen eece yfecta

acta eee chaacey ate ead Uoiftce cataten chase

Pryattce fowafice abe METS seta, TSR A COT CADITAT

feats chase Poon ga atety atfia slant wy

Bor cae CABS steey Meas ea ora -alew cabtacs ateoire

( Hardening) fire ma a tiie ora, FE cow Catt ae



ge Core catia fay

RC BREE eke, sted ote aT BEM COB CHOTA Atay Afes
Sty Her Be ae een aca) MBE caste ators ate ATC
CHC Shr Rete ites wT eT al afcad sc TAT
feraty atta Sr cow caBtcr ates SRS wer afte (Grease)
fem wa CBU cHttA atrBoe ey, SR Al BBC CBW CHSTA AB
REN AT) CAST yaCTA

HACIA HF GO” cates So
athe Fa aca | = DP =

Sr seer oy AT |

AIH 75° 490° cette — lh >

aefe, sa ey Ep
bieat pets ferry D

aie RO Teta: eS oP:
CHA’ CBT BYB ice o> at ia —caa catty
CRIS cate Hota cHtetaie ceuas al cbaRe frecra cates

Pee ee FRE TE cory Sel oats eee Bt a Hew AH aT

SilCae ( Carriage )

fee mtwB ( Pood Shatt):—-( ve a fia) Bete ateteg
TIAN TUfeTwHs ota I Bales ydaty cae Precas aes

fats aa Te shia catate ea

fers %_ (Lead Screw) t—(s¢ a fPu) fe E a ako x
Guide Screw) seh cay FARE ey aR Rete atetOT catH cesT

“at eee ater CLE satya ase} fiate ata caves
Precra aes fre Re Te sal eT WH, ceURe Prem efter
fre ge cata siurma Gg Facottee ata tel etre aa

owt ute ate fre RT ARS ye efi soa wey ae pte

idm eG a eH) of Uerwrselh cow ater tel Sy

aca Poreray Wiese ¢ fie gx Mtasamerty wEsticT,

wits cute Pen @ fe my catnicafert finery swerices



faq HRT Stats atyta Met @ Stetera Nike aay 8>

Got | fafen fits fee cau sata we fren e fw RA BAST

maria fefey wants fact sal eT Stel WH sericea fareaeet aa

BI VERY |

GGA (Saddle) :—( se ae fon) Satz waty fiw oHrstra

‘ad abl uice alates Fzl caus Sag ateiatw sew ater | wate

qibq Se aefece Beq Vorcay be vib si etre wes we

atEvf ( Cross Slide ) Satz SF atotats saw ates |

BTA 34 (Apron) :—(>¢ a fox) Bal aztafs CRICwA,

AAs aicwy, Ha Baty ox fs ogfs sata afte gew

yen otfen ater Seta atfecaa fers oe asa atfee aeete

pial Sirata farwta ayR Aalys Uc |

BHM Ace Sess WMS Aaa) —oe a: foo aiersty

CAT Si Ay Beery whee Dee craty eeattRs feoa

10



82 . can catia far

“ita fants 4 Batata mia fata 9-09 fee ge aca feo qo yf

aricacmat cata cAYE (food) sty age ata ate ates fata

1,2,8,4 6 9 ofacw afeca fiata 4 farta 5-nq APRS

fara 9 fata 10-909 fee feRy stp atgl Ye Aa ( Knob )

(a)-ce BBB afar fcr fata 4 faata 5-aa vfs ye Seni aH,

wea fraty 5 gfacs ates acq | fata 5 fa 6-ce caste) fata

6 Ma7 oss ArHce TE atary forays 7-6 cated faata7 cares

CLE Bas aicay aes FS etsy, cae satay ofacs atlas

BA | tatsy aa (b)-cw HVS sacar fata 9 GR 10 TS VN WA

GR AFIT Tee Vty arn faaty 9-0 afes fant 10-¢ yfscs

atas wai fantz 10-a7 aes aa cats fafa ge ace ( fora

creat By ate ), Tel SH PHO By ASS YH atc#] WA Aq (Knob )

(b)-c¥ BYRD fara Ga Boo atolrafs Stra place alas Fea |

Sricqacrs wafHqwsics al oiAeT ACS etatecw eBrq ate wa

C-cH cCUARS BT C-ce catateca faatas @ 6-09 atay fata

7 cated, aca sricaate aretafe ofacs alas Fea |

ctw BPaty wT os ae focaa PG AG (Split Nut) a

eis aicby (Half Nut) Ge Sie (11) ae (12)-ce alor

(a) atai Bfvay

fcr Bz few 9

HES basa

wa, wa fae

yar aricae

SHANG WCF

Ae ays Wins

atey (a) ay
oo at fFI—ZBats are as fas.

Fa] SH BR oo (a) ay form caety Reig) 11 ar 12 BY aE:

CHS WHT 15 oR 16-67 TH RB fa ae) we fm

BEE .13 6 Idag qe cefice Gah. ay ache (Cam Slot) |



faq cams aay ciety ae 6 iztera aifee eel ao

WT RFT WCF, wo (b) Paw aay sir gal wtecq sta wd

Rebs wey aeaty aeE ANT aT] AAT HAW BB’ zerw wales y

Satq Hc Bor d-P;Srafoewa fics caaterr ate ats QP asace

fea wy se Sata Gotiece catateca yea Afaal te |

es firm wa atghie aio aia Boyery os pty atfie:

Bee crate eerie feo avy vifaa viiby afew Pe a ofa

(Quill) A Sia etary feo we yar Hew yfars aes

ayeta ge fire aces get fawa faftate Bata ater Ate

cara) ant acta afer safes walt feta etal ae fifmracaa

cat wafice facwa fasta Boa afeetge sal WT) Sey ay

afarnd afew otis) etece Zeta wea fecer finta Becw Satys

winters ai atafece catataal aicacaa crea fsase sal

az facua faata Boa fren fice al cath ita farts airy

ox fanty C-a9 fea feces fe fiat C-oq wRat walt fata

wive aetera form cre atecere ali fearon fata Bow free

cymita fata wite Biel fous feces nity fata C-aq afew We}

Be TS A-ce Bays fecwar fAfiracra cy caty aie fara,

fantaB -94 ARS TS

aia feu aw sit. ss ,

afaca cafes cata ,
HYG (Feed) ate /-/= by

see Sty ae eee SE Ae

MS Acs yates

gee facwa frftya,

fecex fina B, Sata

MS Baw my

frag ( stel fiom crey NErerE a) var fesz feces fata C yfics

ae C fiat geltre anise aiftcaa fice aahys feta

Uta we share aifecaa fires frre Ce yas tice ae Bel we

MV FI aes ye remy ay wes sins alae wa) alatz



88 cae cata fern]

D fantace wiiel acta atfecs wafee eat frets ota fees fires

O tantra afte qe sficn finte D yrs atae aT oe A

EeP ye tas aa; fate F caw wales aicea ( Rack )

afew qe remy aicaal ana eta piace utes sca) strael

cate fice piace Stel fey ara HS Ace sake cota ffiaal

B-facont famtcaa afew ye sa eeuice |

H faatat ate etary afee ye zexty ate etal carat

BTeaetd apwtats sha |

STAM —(seqe fea) BoA, Ait a4, vette ( Longitudinal )

8 STATS (Cross) cricey ( Feed ) atte aee, FiBe cap

{ Compound Rest agfece faattal sicse Fal ST |

TH ANG ( Cross Slide )—( se a FH) Fel Wma bay

Ways oa Sal ata Adifacs aterapfSstce stan Sal az |

FiSe WG (Compound Slide }—( oe a fEa) Aetet



CATHY TTA 8¢

caaty aty eas Bary wear ath faibre aay ceed bYaa) Fal ate,

cafice Gee Brae a SY ASO aA Blatl Sal WA TW) BA

Crcaa chora, peta oR Sate ste ates abtina caraiats

USANA HASTA, FZ Bray WPS HAcH FIG] TWF |

GALA att ( Size —( cu ae fo) CACHA CAB VETS CHICAS

DO' OP
a _ ik

¢

SIZE AND CAPACITY OF A LATHE

WY HL 5G

Ses ae cesT Creda aal Atatate: cacwa ait catata et

oa 12 fe x8 BE cat afars ea cae catats, Welt caw 8 HF

aa] 6 CAG BTS CAB AT Twos] 198%, alls Few ala aA

carey Bog aatfes 24 She Biezy Te seal WT cAcoA A CRU-

eace efaal TiS BT



SS ao Bente

CATS Riyals aE TTS ( Lathe Accessories )

BIG (Chuck ):—sie atetaqs: pitfall qaqe arg ‘Ge’ fefae

{ 4-Jaw independent) a fat way wae camiforay ‘

{3 Jaw Self Centering) fafae ztu aire stfah qaq yay

‘@ fafa sieea (ora fom) area “a-ce catTla. cao

(Square Thread) fafa % agi Wate atateteica pial Fal

ay, fae foal ‘osmattt ‘oy faiee ote ‘G ofce BA ( Scroll )-aF

afeicy (ora fom) ware pital Fal aa) wa Ate aticatchs

FAST MSS CHIT GHIS GF CH, BAA CLG FB BT Vd) I

ptefeq ( Flat Disc) Bia fea ‘w fais cae cHDtfas oics

qareta qece al wasters feu Sel ota ‘ae fae Sfecrced

fe a cree caBIfR OTe of at fq cata a Sfacnced ste

Birey ain awe MS cota xfs tied ali ota ‘eo faite

Sferoces pice cy cata atefer atace xfacw tial we) icra

forget fRTFT cacB ( Back Plate) SbTata ca © Sis) ace Wes

stat cowas frocarg aes wisest TT

CFA cue ( Face Plate) :—( > 4% fox )—cy TS AMF

ecm WHT SI BITE AH TT A, CH ATW Face afsaty oT CHA CHB

wags eT, arataays alice (Job) Rats Rw cath ata

aiftata ay Seta Bra a3 ( Slot ) sid) atea 1”



cFUra Bie Tarts 84

‘CAt GX A SIG (Lathe Dog or Catch) ‘—calq IHF

aig SICA SICA BULA HBL VA SAA TUHre cataata GT GW OF

Hats FH) TAT TV cites VA SAT ACTA HAS ov a (Stuy

c.g arr cite! a ese fica Ae Beas ote tel artefeiee

cay 6 (Straight or Bent Tail

Dog) TARA FAW FS al

aiq catatefer ea al SAN

wtetce xffata au ce ay forms

Bs D-a9 ay wiley Bim

(Clamp ) Bt 6 BE ( Die) BA

qyasta FH BT Secs qawrs

gi ‘e-9q aca aif cat.

ata BSS cHeN BI CAT WAT

cay BS OBtatA ate ayis ov at RCRA CHB

SEU AAT AT Biba ad! Sxl avieaty GT F va G-ag



gv Cre Cataay fara

met RAMITE | G-0 eefrs wey CAB Ra Ae UrAy esa CteEN

fern Saice Rate vai eeaITR |

fafe wstéte Las ( Milling Attachment ):—cacra Preca

fafae-atots area files eUtetS cae atal cate wis cba (Dove Tail ),

CBY#i (Square), stfaq ab ( Key-way ) ates fafte-aq ste sat

aT) Se a8 form faite athe cad etal cate fafat-q ote afar

Cre ABTSTE |

cats ‘<1 al CABIA C32 ( Steady Rest or Center Rest )—

af cata Ate Ca yeta feces (End) ceq (Face) afars By

CUNtey chaRs ay ABI AT AIS] Th se ae zee va SfSqy

HAT a Shara Aaa aiew Stel wer ape siPata aay gs

ay focara OTH caw a cris cad Beets Fal Se BAG cacay Gorraa

ears A Sata Gry casa

aty cae Bucs foals ste -

ater ‘BBB YF |

care «= yanty = afar

wary acy aelice fabta

sfaal pice tifecw zy, fey

rey ate awe eqs cote : =
@ fata etcs otter ay, ae at foa—fafae anbre cad

CaD CL atNatT CBS cael atte eq ce ateeE otra
| Meat aR Sie She ARCS eeca 1 wieta oe Cabiice

acetate atin caus Gora F cate uta afew en) Beaty oa

ater ot sia fir Ee otal ‘a BBB ewe sce a

PRS Felt He fecw sexe ping qaaty Bfacw ae, sted wie

eden aa wiz fbi atfeca aT | EEE ete ei? etal cic DDD
CH ato witcs, BR sfx fice ates caf sfter. BBB.
‘we. COMETS BRIT:



cera wines eaetfs 8>

Bricents al scatata cefs Cae ( Traveller or Follower

ih

ye

Steady Rest) i—

Ray AeA CHM ACTF

Gray ye cme eH
Seq 82 qe foc TH

Hieeata gt watwts

CR. TART Fa RTI

Re aiearwd BT
diel aire et Rete

BTS Oa ‘wy’, gale

abiina Pe fete

feces aicaq | fair

arama tt ea

atntina ufee ota

wary ET et SUT

wa aah Fice a

afare otra al |



to com cata fae,

aitefar CHIE CHB (Grinding Attachment) :—89 a ang

DT cHfers aeher ayteto -

cas ata car atefer-

ay He Fa wy el

ost fara Gerargt ary:

aes UE CR Sel ata

cay ae Beret

fifa 6 att Bore Neher

gu at fFa— ashes MITBTE LAD cfd TH. BraAahe

cattery (Motor) f*ista

aatae sees eta afer a

catcas frara wahes fara

aes aah Vv’ cavata Te

afin Sera aad catatey a |

parte afer cefaal Sais

WIA Sry wily Ba

qattre wicr ATA al Bice 88 a fea—ae Bifhe BIBI LAG
UHL. CH

ay biftte CBS CAG « Ball Turning Attachment ) :—

a8 qt fica ala cafirs

ay tif aUbtE ca

atal cae aa otf. ea

ey |

fafarfec wits cas

( Relieving® Attachment )

ae at fa fifnfes entin cat —s¢ ae eras ate crfacs

Father spibtecvs stn core, Briel, BK sibte argfea fice faite

(‘Relieve ) Ot" CROR Bi |



Cary SRNR. TES >

faata BtBe SriPts cas (Gear Cutting Attachment ):—
sy ae fora care fact fate st8l atx Stel ceattay eBatee |

Hiden Sqontz

cBorta Brie (Taper Turning )

Conta Stairs ACH ?

SEAS TI SA BD WA Ve TARA ACH a Sey, SiR aecA

aafoce coatafefae ( Tapered ) A4l SX TE ( Cone ) cBortcay oat

Bowe Srtsat, cafimrct ze caficaa fact coty 1S ( Hole)

aie cara, cote viefafee Fee fer a chetts wisfaiae we

ba efaata oe BA caters Poraca Gots 1S ace |

corttcas Bows

cbeitcaa Bory eecwry eal aware yowics eal oa aig ash

awa wicrfiece sels corm val chote otefahee fa, faaty atgfs

cata ae‘ae Piet ais qece yoetca Be ty aa Bel

ator BBrs Porecay care atirs Ey |

rrerG cotta Fa Matas?

cafiaarcors sic atetates Hts eiaicas cooita Begs ey) eatery

wey Bie arate cotta CHR CRE ( elf-holding ) @ at aata

chats cre Fafa ( Selbreloasing ) HEcra wats |



a cam caf

Game cetfase cBetta—adis me aibaiRaty eae] TD

Bote) wR chats atetates cre cetafes cota zal er

Bai, 2 a 8 fee oatafeee qe Bete acace aay yw,

wibaiy ce atetad see Gel yam a yaa ete al) Pafafee otf,

OBA CHAT carer chatty aretatws caPprrcry Sie Barta saw

cre| Ay

1. Btda ae atiof cBotta (Brown and Sharpe Taper )— 4?

eicay coats atetare: fifas wa onefes cafe wae Setera

abit @ wipers qxettfecs ( Attachment ) Taety Fal eT)

BBA CNT HCH CHIE 1 ART SECS ASC WS 18 azz ATS

BI) seq 10 arg choy oShs ats Aa lecas chatty aifs gb 2

fe arate | 10 aaa af gb 05161 Efe chats |

2, cata’ cBortz (Morse Taper ):—a? ate Boia,

atetate: fea cafe @ Catz Fay-4 (Tools) Gas eT) CARA,

BRE fSrra WEL WAS care a8 atalcay corte Ueeta Sal eT

SE aBty COATT ATC CALE O ANA BRT ASB AG 7 Te

ate cat att atcaa ca, oe afere Ae Meee Cota

etfs wb $ fe wimiu, fee cia meces fie t Bfe are:

afse chotcaa att fidcae oy cna chotcay stmeta atehy

FETS RUC |

8. tei GBetta ( Jarno Taper )—nam eeta Coitay way ue

eats cooicay atm wes ate @ ferta sal Aico ARE] Ge alety

cboncaa aint ates sfraty oe ceinae Stftata ater ABTS ey ay

wich cBoitcaa att ates sfrate eel fara —

boty etfs Fo—e0'600-Sih

aewa ait ( Large Diameter) = OMT AN TEI

aE ( Small Diameter y= Sete kk

Pace eG ( Length of Taper )= Cate Fe



Cotte By fete ev

cua, 7 ea wich cOottcay qeee etter Tin bee, qwsy

ACSI ATA ao SH Ais O'700 SiH aR ord | Se atte 3}

ae |

wricafaaia VIViG cufaa cootta (American Standard
Machine Taper )—a8 @atcay choy 19 aay WBcHy Sy, SAH

Bio Ae cate aecea apr wa stoaq Ge Nf Bory wes fata

Fal RercR aR aw wate aece cotta af wb safe 4b ay

Cots, 4 TAT -@ 5 TRA cata cBottcaa atarat fe

cmme_faferfere GoAaty ( Self-releasing Taper —"¢{\ @T

afm wT sat cBatta | a8 ast cootace fife catia aneté

contas wal ca fafae cata Pion, ataata oa arto bica

Sty ag af coty watz sa eee, wa conicay ae catia

Pron eece mtaata a ator ota cata ya sBeT @ AAT ACOH

feet) 1997 qetcy fate cafiq atete chaty foosa wa eT Oe

Tura Sal ATW wigins fafa cafry Jags en att atfS Rev 3}

Sie coaty aa conta cof eemta Sel care cetfe, cfs wee e

aE | GE aHBtA Boca GewHAT qwors eater atatty aity, Szicy

Biba ae! as ag Atrats a ator Stace Mey ees y.-Ra.

Cat (Draw-in-bolt) Azra Bes fen Prisca wibety eT |

cocn fa fe Baca conta S81 Ata?

51 SoBe wes refs

(Compound Slide Method )

—s8 AEfSTS TS fe Orty

aire etcq ba aieultcs foe

wWufwalt cated atfem ha wtecwy

atery a faites safaris

fan cotta sew a) ok

aifaats afecaa atacecna chatty

© catcaa cote Gaus St ay a fa

AFG 6k Sica coh ore cote falin sil aie at) ht afte



8 Coe catia fer

USO) Werte saw vier aetfes ww Creme cote ok ogherws

‘ath] HBT Fz atete oe vefsz aly as afer eererE

BA Mee atrw otaterw ey ate cafia-otaceg ete Ag ate eB

MT ef ae fore SBe wes 80° cated Af ca CHAE

Oe OF fics 80° cater wit 60° HeR’s cates Tif, Shire cre

UKE |

1 wh 5m ( Form Tool )—sv ai focaa aty oat peut

abies fare cated attr cots sth ay, set pers

mere eecq atbtfaiba mw ( Cutting Edge ) “wy cate (Straight)

wen Bie Ga aewtey cHaaNT sq aA ceeds cbata sth at

sind at otfaty ae boty sificr ata aface atfecq @ acm

are fife (Rough finish) 87a |

| Cores AMV ( Setting Over the Tailstock

. Center )'—cq FIs

TSF AC BCA YA}

uty at wafers ce

wae faite cts

sii ow | et

aaese ater ie foes

Turning o Teper with a Straight Tel Caos afte aateatel

Bia wlaty were

av a fou act Bifas 7 2a

uta aay ware caus afte ctl sfial afin aeftce carats

Bel ce as ome ote coaee cHttare Aaea sellers carws aes.

at BEA Bel ea, sia coma CAdTAe Aas ews 6 CHA

bie acces azacael fe-ocey ats Hatwata at atfea fe seas

wee cat sia etferg wea AER em carey aateAtA

wies aeey awh cote aire efera) cnt teNT NCATE

TAMA cACUR aS qe fet acts sam wfera awhrw wists

feed cater Bota Hi |



corte Bris. ‘6¢

Comes casia feact maBcw exp: co a Ba ae Shem

Jai Req coMBS GAA aR Aes 8 Bs ry flee aR Bray

Sey THT MT ST HG CLOT HAE ATW CATT

aes OA CL AY BL MCF Slates atwints shew sea)

. area ge oot weafes Gee gq ate oe ofS crem a)

come foc K, K se gee ga aeicy chater Bacay Bee

matey SF |

cootta Biffle aa Bowe COMVs Blow oifantes fear

FARA ER? |

(=) ari faons on AACA (Using a Calliper Tool) :—aé

oeere cata BTA STAB wat cary Ba wae ata Bey shel

CTT TEST AN FUT

aces TA Fa MTL ACA Rar

coca sa ae foray ate cHfacs

aifaita Ga Atel er Bota

x2 fafa P Moet (Pointer)R

SATS (Pivot) Gq AHASieS

Bays ce Ge R-cwe ceM slay ae wer ( Vertical) catata

Ut | B-cF AVI cHbiCaF (Center)

Bosiy sew eri Races

GAT GANT GH (Set) farsa

CY Sperd Sex sea ( Vertical )

caer Sxl Fear acer aPKe

Wa (Tush) wef scr Face

2 aaa fey ( Fixed) atfen

rain swirsald ata fice

eo at fea staal sfan Siod easy ace

feb airs eq oa comes aatee Atowtl cea ote FAST

ence “nf sHere ery Meee: aerate wt sac ars

UTA COMBS Fiorw Mifare AATATE |



te cae cata fare

(Q) CSCAA MEIC :—chaes catia qeq couse Piorayz

WRT ARS oss catty Tales

Cs, CR egy coaersy Gory

Se VETS TieHT SM HW ast

CaN BCS eA] oT coABS

aaieca oe as forma ate catia

GAT GR ACT MOT WHT cy ey at fa

Sate BH, CHE TAG AeA CoaBs Seb AA Bae otal ate

es an forma ote casts GR setae aM Seiwa eT BRT

oat cam Stal atfica chase CHSty seb AfatcR cad stfics

lai ATF |

ah
aR

(x) ary fag , BlAtA AeCay ( Using Cross Feed Screw

Dial) s—e2 a focmy ote Raceted chase Pec =f salsrs

Bl eH ay Ho R Llatr cM AeOP atfecry fice Pars

stfaats Stim ate comes crdtah Aste chate Pron? omaty

Races ef sattea, comes cadtat Fre fats afice) faqs
wont sir fea we ea site AetT BEET SAA zfacs

fel Ba

COMET GE-CAS (Of Set) wie mataE sfaaty Gwe
eiface aa cae fe Orta mat era?



coorta otf: 4

AY BRCA aL] oo x fou aes efit zai eteey ae-crty
ofa eat aferme maa Creda afew chata wotReTT wale

BEL4 | CHT TS CAM RRA Coty MTR SS Bq BEE |

PSS

8
eo ae fog

COMICS BS-cAS COrtg Geceta Cardia Bra fKSz sez,

‘Ai al waa Carga Bers faSz Sea»

COARTSS MH-CHD Aa] GAA creda Geig fey wrq) ¢8 at fa

TAT SAA TA VCs Vi" Gala a ar faye cardia ately Awa Vw,

BB Vee AY-cHCwT fal VVSB fees ofeq we 4a) AVA ae |

CT WOT CT ANNTS chy VeateH cas Bytes tal acaa ced

ule chorty VS, SR] Vera qed] AB-cad feos eBw chavsrse Sabi

ay-cAb fiw BTA] «8 ae Bre Gel A-ag Aah |

ia ae

---\ "ss, -
" r oan ane ro «ef ;

\. | : i
+— LY __ih (1*p

es ae fou

coricay atm feat otaiet Sai Ee ?

Boca Tim fq ASIST TA

(8) au Bere 1 Bfe—caay 10 Sars 1 fe TA

(x) etfs Rb Cred ae chata—cama, etfs HE y Sle Th

(4) cBortcaa WBE T cat (Included Angle) @fai

(%) ews choitcaa Unds cwesl aifecmt BMIs GH-CAD
facet atfen sface ex?



te car cafe Par

AaB Ueeds cee Herts xa He Beets etal atcma (job) tal Ores
wt fer ce wtsrem eBra, Stetes 2 ata win Betty ade aia

bake cabicaa we cache iftats otter aRc4 |

Srivad 1.:—-6 Se ay usd aerw afs 15 Bers 1 Be

Bota aiBrwe Rec HAVs CHBTA SS AACS ACA?

aatatt—15 Bfecs aicrs Seta coocaa afaata 1 Sie

1, » 9 m » ve Sie

. 6 y , , ye X6=0 4 Bie

*, BARE Aare BCA = Gt = 02 VER p

Brizad 2. :—9 Bf ay oss qeq 6 Rie afsatd ota 15

ors 1 BY cotta sides Wea HART CHD TT FH AAVOS VVCA?

eA —15 Bees atcna «Six cataa fants 1 aie

1 sy ” . , . vs aie

9 6 . r » w= 06 Be

+ Baws AMES BeTA=O_ =O 8 VS |

Sriead 3, 80 cafofittca 10 fafafitta chat cotta Soe

Cnty 50 fafa @ amy, eras Cres 100 fifafiota | chABE FSD

AAAS RVC ?

aateia—30 cafsfabta a 300 fafafibtca Beta 10 fafafutta
10

al 1 ” ” 300 ”

10x 100
a 100 ys ” 300 1

=3'38 ,

(a) Bd aife cortcaa efaate cron afer Cones

wa-cacba nfga'e Faact afer sfacs e277

— ebatfe cbetera aftatice 12 ata oti al etree ryt

ater ( coat cborty et az) As fe are CHE MAT Uta OF ©

oa 2 etal Bit Shien Seon tfsats atten etre |

— Repegs aie RE Be. Baty sitcw err 105 Be

HY] ATX CR CHARS FOG) ANS RECA P |



conte Bie “€>

watea— = 12 eerste gO OB

‘, 1 r » tere aie

", 10g=4} ” » pire XA =P = se Sfp

RSA «Coa HAR] eecq XBL sD BS |

(1) WBES CH cwen etferm comet BE-cHds

afsate feacnt aifen sacs |x ¢

TailsteckTaper Angle «la | Set-over
pean Spek teal

AT \ 4
Axis of

—— Revolutionpo

Tool Movement of Work
Parattel to lathe

: Axis BC

Gallaper Torning by Setting over Toilstock

ee a iba

Wy COMLAA AVYS cet (Included Angle) OEM WF Sey

CHART CHDYACT GHATITA ANSTS ET URS cawes cadly o cbaws

CHICA ACRTHS AAAI eS catcda Bee ey) ev at fom

Wa FA L=awsa Crh; X=caes ate astay feats

" Z -| Set-over
d **| td
as faa

ew a8 fora

GR c= CHoltay AP'S cH, . A ABO=<

x.e ani sin a Sette, Ke AC=AB sin d=L, Sin 4

YS — S-CMV—ge7 Org x Aiea (REN)

Cuteae 1. :—19 Sie ae qace 6° chota wies eben cones

CHETY FOR] AAVewS “awa



a0 cam cain fara]

watata— = setiry AB=12 Bf, x =3°

“. AO=chage aatay vfRt4 (Tailstock set over)

m= 12X Sin 8°=12X0'0528=0°628 fe |

Suite 2. fcaz sats ataida coota wer He SAS cbaRe
Seb Gy-cHd SAS Roca?

G{ Ts

Pp
ea as fom

mae — Ay aay Crt 1" + 8" + 1 5”

es SECA =5 X Gin 8°=5 X0'0523=0'°9615 Bfe |

COrtcaa FAVA BIN, HUST asta, coottcaa Cwds 9 HN

wasz Cadi cron atfaca feact Corte arr 6 CONDE

Ue-cms ater Svs EF?

Ctr cal aT WARS cata AKG aE TA, cal TIX,
. NT Beery Credy ae ta ates crt cream ace) wea fiafafis

Satcy coeity area @ Macad ates sfics ey |



cota Biff ei

C-B

bc 2 _C-B
Tan «== "9xa

Man pee WU WA CRT ANA
WS * Tan Ox oe OTE

Iw TA cad ATA

2x CTT Mery ere

BHeA Lae TH yy BER, cate ain $2 Ble war °75 fe
ahs EB cbs RRC CBT CBI BS aBrq?

mNieta—oay tafe: °75 Sie chotz 1 wb ade 19 Flere

CS-CAP= Xa BLA Ore

1 ” ” + fers

(lps - $:) =4 ” ” Txt Biers,

=i X = Pt x [a4 Bars

', Bote seey Crdpa 4 Be |

ENF Gorag VE THAT

Tan x=
woe ala
2x chats Berg cHey 9X4

-_t—!l_: + AR?
339 0312 .°. «=1°—48’ ( afatg ) |

facia orate safe xb aie Ora cbets “75 Be) -Zoate

ev as SBE ARAM bo= "7 ='975 SH WT ac=12 Bie

Tan eat 5 ef = 08125... «=1°- 48" ( wre )

etatq coave Feel Ie mae Coty TR (Ge a

forma < )1°- 48’ RBcq SR cd Wig sae Grtead aR atta

SACS REC |

Vater 2. yer in 2 Sie, gweq ayy 12 Bf, ora.

cong cody 4 Of, ota waa Cre 6 Bie | wEcHD atfey az |

on 88 TAR

SE-B 9x Baty Sony Beg TT CAH Or
19-1h ny 08 |9 4x8 3X6 j 3X6 0°5625 Rie



42 cae cata fara

Conds aTIea cootta siPata nels

Cafe veafscw fare sin ate wtem wera etecm cbaas

abtabre werr AST web oafiatd Fae ae ths

sifoce era) cBottrat cat fiat core (Gauge) peal coca

ae asa ashe fin cefics cera om ch OP afer

CRs CATT HR CFR Aaa wi meter si Acs

BR

Cowes area coats Sifter Be :—caee catia
ANAT AT cCHTHaCTA AcetTe ATAcaal caecum afew cetd Ben

afime crttaaa aceray ae cara aera aateatae etfs

ate Rete wer ict ce CHB TT cate’ Fal ate cBetta BYfs-ag

aay ataice eicr fie wleta areal a stents cota catatd fags

REM Waly ABLIa ACH 1 MIP Aq HCAS cHvTA( o> a fora E )

sats sien Sel es Fa WT ak aafSrs chawe CATT Astra

sfaat qwa creda Gry Rey aq Awa qeelAa ord saz

catb-aw xtra congace atfeata faqs cid sfirw cera) ue

oefers wat chong wares shes eter afel aq cry ae

cAety catcaa alas atetcs aaty en caters faery aay atfare

RECT |

8\ fanta (Reamer) W191 :—a¥ ay cata cota sites

wera aeruca catfae Gera atetca catafe ate ( Rough ) ix ers

wera, Bieta ta cots fata ata cata’ fey sficw were |

e@1 cata BETS CHB ( ( Taper attachment )

CONT STP CHD Baaicaa Zia :—cbata sobs, —
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xtecba wee wife ata sibeta atety ehh ate frais 8 yfca Bete

Change

geor train

qa at foqy

Caita! Btw fata 4 wigu ats fata 5 @ Beas atarca fare aH fata

6-ct cate 4,5,B 6 6 fanq years seatye osfyaey SA Hcy

afaal Bztera acerace cog fantz @ ae fants celtics vaca coe fiaty

cat acer welts cx frataceey otal Btw 6 fw RE ATE ECS TS sq

aq, wiaice coa-forrtacett ( Change Gear Train ) <a |

Goo farata fadty (Selection of Change Gears ) ee

al BeaicR CeURS frecaa Baty TTT ARS fw gq alaeq

ata agetcey Grr cae Ate FH AMT fea scr CHK

BTS AC TH SA RT SIT HS TAH ACTA Fa RACE |

®



v2 cae catia fr

aml ate, 1efarw 4s cas sie eta oa fw me afs
Sere 4 coe are, adic fw ga fw} Bf ( cre fog
serarae ) 1 Rel sie we ceuee Per wR 4 ate

yaa arias ce AMA me 1 ae wee eeeq | fee
weal Wiis atoce (Nut! ae atte catsteer zl ga facwr aa TAG

wiateal ate) ewe fw we fw. Sf ade faw gre ae ais
caraieen wyicaelo 2 Sie aiea wea ea sacs 1 Efe
ofrate Fae aes Reem few RCs 4 ts CATHSS zerq Zoats
ats Stars otf cou sifirw xecq ube Prem e fw x Bene
dtaate sian yaa Betis ceuEs Priore fiw ge Boy ass xtea

catalase Rare; Rel sw wer eUET Pen 6 fiw a
Ame ARS HAT Aras Urwofahee fats atal ye shew Sra |
Aaa A Fal Ws, S css care afe Sfare si caw ates

REI | SHRI RACs CRBBS fem TEM 8 tis YfECa CoH STANT
CHR AANA ACT 1 Re MYNeew eBra, Adis fw gre 4 ots
CAMA VVCT | Szl sfarw aera cause fren 6 fiw gre aa
gee frata ata ge sfirw eécq cam eves frevaa finicag ieee
Rey farw HI farattaa Wewq ayy se a, Bai asTta Sie
eeere Peas 2 ote yer fog 1 ne eter ats ceURT

Porea 8 ite gfica fre me 4 tte Yface

STK SA HCG AHSrefg—

4 ie as faw Raq cl cwq Ray

8 af aifs ywolt cow Bre ekrq OE AAT]

__ frracag font bite ( Driver )

~ few ma fate — ptfere (Driven)

BACT WH RECS CHA AALS ca, aie 4 Hwa fata Praca wz
8 Hefette fists fw are frm Gems vas Mew Aty (Idler) firaty
ata Te Siaal ca | HE Ate SHR Reem ifs Bers SP cx w sifica |

few Si a 4 Wisiahee fate Aterate: ena awa caficag

ae ce ane fata ates whalers wey Bere He OSB Finis atfeq
SAS VACA MAHA WHS E Fel UNS wr Boe ¢ aeffe
4 68 Byes xq oa ace Beatys oH Gas aay ata] eq

Shee ALI CH, ANTS Gig oa joy Ber my cafery wee

cy fants ice wteta osfe a1 osfia ARS fam et stad epee
ify WRNTST SAF LR ACH HAS MA] ata es SE GEPtiCTT



CG 3 ts Fb be

cata afsaey eT A Atetate: TS tts GET 20 Bere 190 hy
fornta caPicry CF CHR ats, baT iy axe Tore (ae ca

aU) 5 a Sat cay oftws sal of sie fine aes

afeel ea |

pine Proters fata cl ca,w BHicw eera Ciel ftp

Tei Se fe ge baa ‘aw ga ft

_ oie etfs fae Hq ce. CoT RAT

Ste afte wolh cx Bors BCI CHE ARATT!

Oriedl 1. fw are afe Bferw 4B cay airy) I ae

SifOrw BETA |
mateta—Sera ze weatih, bras (Driver ) _ Pongcas fasta

Bilas (Driven) fae CC BOEIES

Zig afe fae Ha cl THA ARAM

” Bf GS WOOT CU Y SG Brg cA Fay}
_4_4x5_ 20

20 wrefatie frata Precio 45 wefaiee fara fro gee fic)

Vrieqt2. fw me af Rare oB cay aE! afs
SAeCT 1B ce. G FHS RECA |

Bina _ feces fats

TATA Bias fare ma fata
_ Rie af few Hr cA roa WI

Bie as wolh xv ae BETS CAS AAT
22X20 _ 40

1 1x30 20

gear fact 40 wefee @ fre gre 20 wefaiee fiata

WNTS VVC |

Briand 3, fav gre cfs Sars 4 cqw SR! 1 cD

store eecq, WaetA—

Porta fata _ Sie wife few Ra cx COA AAT

fre wa fama Be aife qwatr CLG BS BUCA AF AAT
4 4X5_ 20
ey

“78 18x85 90

frac 20 Hrefame fata, fro aw 90 wtwfaine fiatt fies

Beta |



v8 come catty Parry

Cuter 4. few Rew als Rfarw 4B caw ai af Sere

HB cow Bis Reed | AAA —

Prec fats ee ofS eR eA
frre aa fit Btw eis Tooth cay Tew BVA GE ANT

—4 4-194, 2 8, 8x5_40
9 °° «8 1 19 19 19x5 95

frorsca 40 Uiefghe oe few Bre 95 Wtefeey fits aCe |

favo fatatfae (Simple Gearing )s—aeq 9% afte Gert

Gear Keyed to
Spindle a Work solidly fixed to Spindle

via Driving Plate (or Chuck for

Chuck Work)

AH Thread

Intermediate ;
Tool fixed

Gear = WH] to Nut via
¥ Carriage

L~4

“pen Gear Keyed to '
feadscrew MK Ru Thread

Leadscrew NX S .
ee ee ee

wy ee ee we a

vs at foa—frmier fatatfar-oa atetcay ce G STB

ce fra afea sfam rae a fore fantalice boas forme



CLG al AD ath bé

Gear) Wal FS Fal By, wea wleice Pera fate aa) fatwa

menor Gis NRG AcTT cet etete TE Fel coam fw a
fratcaa Biqecra fre ofaasy aca 9 BU fntt @ fau % fantcaa

HT Ses Bw awa Be ( Adjustable Stud) ether Boca
AAT CUPS FCA |

suit de fatathae (Compound Gearing ):—c@ly i AR

eat HR Fata erate ea atl fra fates ata tbl AEs aT

Sry cog fits wEtteice G a wsifee apes wif ABT

frata atta sal ea, a8 affeeaty cy coe fing afea ey lets

vor fpa—amntte fiatfar

site finfk cal sNde finifi-a vom fiery aly Stas
frtaefy va, Bee wa vifs fatsefa «als, atu ata
atante tiem tama wee Te eT wa Dlae fata eicére
Bifers fracas Aes aes Stew waheS aire aR ora Be att
BE) ace stew weld yaa aetais cara Bota otfers faatals
frre Bre aicw om Lace carats ins finttay aw ye ea aT

Cured 1. fe gr ofS Rare abate ae) ats ears
2018 cee stew zara |



ve core caf ferry

TATRA ¢ TR =3 30 =i 00
afirry afee cy neq finty atce wares 20 arefahie fiat

ReBCR AS cRb) Weak potas fintace 90 He sfirw
ery ois fintace 200 ws sficw zeta) few 200 HOR

forata cafica atatare: ace a1 (20 BBre 190 he BHERP

fants caficty afew ate), zeta Bett oe fina fem
fratfas-9 atfea ecq a | ae Sn Be fats BBrer_—

pi _ 2_ 1_1x1_1xX2 1% 30_ 20, 30
remincaneneen Semetee siemnen pai tere

Btfrs 20 10 5X2 5x90°2x30 100° 60

90 8 80 faata brace Betts vo ae focmaT A Mae D-ce e100 8

60 frata stfrece aes bo ae Brae C eae B-cs afar |

CHET 2. fw Hr als Rare 48 caw aE afe sare

4if8 caw atlocs ae |

oa — 4xX2_4x2
matte OO a

4x90) (2x15) 80. 30

~ 5x0) * 3x16) 60°45
80 a 80 fata vo a forma A S D-co afiva) 60 aa 45

fata C aa B-cs afaca |

cate = CYS (Metric Thread ):—cq cH cafica fw HF
careq fi (Pitch) feferfitica atte, cea cate cae cau

fireerotca IB sty om Beta fincas fea fe at afte ache

Co Twa (cy cacy forcoa ait Sfarw cram ates ) TH

Grigad:—e wa fi 5 fifafbtr 6 fafafiors fofahe

CG FHS REC |

watery :— frre aa fro 5 faferfaeta aes 1 fafa BB cau

aie) 6 fifafitrs fiofafae ceo sticw eecq ats 1 fafibtca

a oye Hike eA

bras aifs fifties few ea cocoa aT)

piers aits FRAT CA AS ATS CLG APCS VVC HB ALA
$21.1, 6_6x5_ 30

a 56 5 8x5 2b

NO



CLG A Ais SH be

fom cu Aaa cam caficaa fre am Rie ce ofa ( Sars ) cas

Hea cae cage CLG fig Tete stb ate Al] wa 68 a 197

wsfafse faicaa atetcar catild oat fre’awtce Stil ety ca, STE

Ch cata Atetad sicae wferca |

Cries 1. frogs hot ee) 6 fafa ffi cau

Stirs Bera |
maara :—fre ga fio t Be aes fw gre 1 Share 4

chy BTy |

6 fatarfiota fiptatee cow Bifiew Vera |

aiis 6 fifafitra caw ate 1%

1 , yo» Afb

. 954 fafafitta a1létes, 89, AEA

Brae aie afs fae Ba cy COT RAM +

BTS Pie aifS TS ARTE CLD aie BELA CHE AUT
4 _4x6_4, 6 _ 4X90, 6X5 80, 30

264 954 1° 954 1x20 934x590 197

5pn0 bre LPN = fafafitta facwoq caea: fae 197 qq, pHIwys ot
FMS BEA os n= lS afS fare Fa cy CHA AAT |

Cwreni2. fw gr. ee 8 fifiirs fofee cy

SBCs BBTA |

water :—e ar fis 3 fe ads fw are 1 face Af

CXS ACR |

ara 1 fibti=303 Sfe ( State )

ava] 1 fasta aj 1000 fafafaorr=*4 Ste

Bra] 8000 fafa =315 She |

fae Ha ate Sfecw 4 cl G Ace, oat

815 Secs acy (815 X4)= 12608 ca.G

alo, 5 A cra

Bray 8 fafafaora fiofete cao HPew eee |

Bette 315 Bers ( 1 8000 fRfafadica ) cue atfara 292° IB

a1, ow BPs BA



br core catia farm

BIAS Re ats fw Baa CUT AR

BIS Be ae Ww ARATE CG SBCw RRC HE RAT

1260. 8000 _1260,.8X815_ 1260... 63,6

~ B15 8X815 315° 8000 800G 400

BA cat VEcece, we fafafadta farsfafes cas
aif6cs Bra we fafafabtace 4%, etal el fate Coe
ftatcaa wZNS etten aca) ecace oe fing,

_viMF _63X8_ 68, 8B_63,8x10 _68,, 80
— ee SO ee

Bifae «400 «40° 10 40° 10x10 40°°100

RAC 63 WSS fatcaa Atala CARS ce,w BIB) aT

Ses cow fataty 7H ( Quick Change Gear Box) :—

aigite car cafe fafea cau sitata aa atasata fafa fasta

cribs sfarw ea al) cafes afee aad fits za ace aaty

cama frets aq after sham cafica fafem cao ats) ety

oR CH HU aS sal wg! «& fats zace Fee og

Ws

ve a foa— Fee chy faaty ay

fata we wa fia aaa tice wate wife cre ace Te

crite qace onal ate feta cat waRT Fe RIE cx U

aire al cafes Fe fiw eerq |



CLG a ANS Si wa

Fes cow fata awa aaa (Quick Chango Gear
Box Mechanism )$—v¥s a fétq gee oe fanta aca weer

whee Deg cet eeatey aeta fee ate b ( Rocker Pinion

Shaft )k.aq Gera aw otfaa wb (Key-way) iol ace wat

ata fagtal? (Rocker Gear) S29 afew sifaq ata aaeretca

Wb) acs siete eae eterary atetey Fetes ape cda Gag ules

ee aay att asta fafa aatwte Nafee ates ateirs

2a sata fiattaa Hee adel ge afer asta fratcaa oplice

yas aia) «wate fiatatice AEE ka Gaye Tes Oe

Piataety vs ofa ae atfia asta fifties arate Sates

Bricad FES cog fATiCay AH TS Fa ST] Leos wTH kay

al fifte fs ere ateb u-ce fafex ifs cen Bl “CRE

ASS ka 19/8 fre ag) Fer ates kaq 1 safe

(wel AES kee caus Pheciy ao oacet fray atal WS

afin ote wa) eee ated k-ay 1218 afe then weca

ory firar ola etices fanta Gaxta wal aw G k-ce Bb fafea aS

HSU WI | Vat, oF cara az fay wets ata NS 12x3=s36P
ofS other) af8ta |

GYG 4M (Catching Thread ):—AletatS: clo ae cae

fey ea ara) aan catt plaleata oa fasts cats fiems

frre a tfc Gz) cay ca wre Biba cay ae SAT Wa CAG

VEN WT) Wak lw sles weer cy B Sata Galore saat

fe sf aes otal fea pian sire za wlel aa aw

ACTS

S| cHewa NCH IT SiSw—ae wafers cw sara

ATS Bee HR San aa sieaaloce acy sat -airr wafers

Si wers che BBata Fa cawty eerw cle Tdi Ais Ve

Geta eloey waite cones fice atcw) Slat comarea

nia cata feQ aifiel a we lA Bote ue ataathire

asaretca Fifre share ey atecee aricaaloes Aa at wee STITT

fener ata ar) Shr carafe eee stew alee catserw

Be wwe a fw eT ae fw wa aes ater | ATHIE atfaca
Ce cad @ few Ra Sag VB ris Sif eeca ae Salora Ma

caficaa cota fer eet Gators crtetaie rin BIS era seats
cain pia, sfaml cen cate BifPew Recq 1) TSH caw Alors RRA



de cae cay fay

Ciel stb) abn coca cafia ae afer cate Blam ABCs Bra as

sirrafcs cere fre aio fete see wikew eecq) fest

carcrrs wD ate atsatey Ard Weer cad @ fw Ha Geraq wics

wlatera Rat riers ABS asa asese zerq) witty falar ora

fre HI a atNee arate cots fem catia ole shaw eee |

fe edorca woud a ca coq amet Alawl At firere SoM TifPR

WES VEC |
«1 cafacaa safes fee afgada sfany —caftcaa aft

‘fea fre offascry wee ace wie eeea fae grate rats

atneata 1a Stel ts Slam al aSe ae] cary cry RecA CHB

aap gam asl cafera fea fre oftase sian aricaetice

feaeai ABT] NSS ey, GlRtI 1a Alats weaq coir TLRS TI
a8 afSCe cea THT ACS By catCNT STAB -@ CHT CT ALB

CLG ere fSgsi ates wa, wets Die ate ( Back Lash )

BAS CONT ST CLG AB BEC A ica Me veer sata wD

RELSTR CR Ca BN Cras AEH ata Meaty feats afirs wae]

BF AIT IB Sz |

a! cofee orata (Chasing Dial) :—cofe vtatatt DS CAG

ater atte vice) cle atbata mae cara orice ets Vom cy

aig sq) eq cofee wlacay atal cae

Byes SA By Ba ows oF a, 2

HOPS CATT Seals Adore MIs

Biwiwsifs en wa ve as fore wraafd

crety eeaty fata Grad A

Sead cea NT Stal ATTIS: SG Sie

fies aire, ae ofeta, aff ere

TA wySra, asl alt escag ata few

BIAS Te Ateate: fw gS aifs

Recs 4 cau @ extf asta 16f ws
Us| <B viata weety cag obta ve at fia—cofas Grater

BF ( Table ) Bars Faces TN NACA |

fre aA fw a ett aera Hirer Arts fascra ACH CF

SATA GR 3-H ecaterqws waren wow wera, cea, fw gre



”BaSR eak]® EeDIVE bleed bibalia ‘breebli, QI32 bihh? bibkkiosibia BG ole T ale
(9 3bb PF lbkin 9 tbh &kehD ) ([b28e al IehLeake B ab) 22s ple allo(8 9 ‘FGbeh) ) | bIse arBh IoloAke # giz] 62d BOs [adn. | DIBE QIBlehlsGils HB Gls} [eh be 9bo OBiQ} La blerltla| jk blolleQe Be ale} Kile bibo ko{[bQle oTT

Be kOeBribe sezble Eaelalele Sb Bis§

| iy QOT 2222 bike Leikla valao | ako aly a2eble ali BH alo}Blebib Bledisicn yiajla9 Mtl BO2"hO @Ji> ble Bxe-alo)
Tgo—bieh) ‘a"k? Blaleles

£9 —}eeh) ‘@ 'bI-e 1BTI— tek? ‘ah?

Sihsle ANe2b| QP Ble$1—bkeh9“ah? bikie Alle) IID abd- GI—bkh?‘fejeb) [bia F jh a‘ho| Siecle bib) bo gli ablebEbb| oHplBele bIBe ovale a’h bdT



aR CaM cat Parry

Re aS GH xe eo enh abe 188 tw atfSca, Ulric aaata

PHT RE MAT VE |

1 21 8 4 TSI
+ | meee,

ee afs fewte | 11] S 1 | aft § ote wan fre
HTS, CR—11 6 18 Bats apatBew vera

gates awatfafe cae sieaig tafe ( Method of

Cutting Multiple Threads ) :—faxfafas Gries zere asifes

reais tts stats orate ofteraacet gai atBca |

Crier, aa worafae cad aioe wera wes af

Shes ABLE cw, et face |

MHTE CS Secs SH co G MCR, FAS p=} She aa catof

yoratare eeny fwH 1x 2%} Sie |

VaHIoe carols wate etataterwl fica afte xsa :

>| 28fe fawfeie adi, afe Sfare 4 eww ake ata

_ TTT a4 0ba-fgta ( Change gear ) caficy Afecs Beta | aE aR

sterachy aad ate ccmea cy, cl sibata oy coa-finta fefcra

AAT TAM cH CoAT ferwce ( fre ace) ferica afacw zarq 1 atoratiahie

ce Tee CHE fre @ fis AMT Rea ATT |

21 CaM Atatad moretehe caw sis fe cavetca, afe

SATS SHG cw, w AAT CX CUA ASTTS] VSH] AES SSH cy TOA TTT

(Depth of cut) ff¥l, aay cx UR store zeta) Aad co,CBy

ASTIG! frcog Soca froaAe, facwa Grs ace |

Ol AUT cH UP Pata ry fasly ca Oh fixffrs sefsefia

% Cty aeia BA FA TT

(#) GBA CUR WA s—ael CHR CoD ( Face Plate ) Tata

Sars Berq WATS caMVIAT ( Lathe dog) foafre ( Tail )

piece ater cay GR 7S (Slot) aaqeta Safes etfera cx

oF TG RAS Bly ST PAG car Fe aeCeT AT TL ae

CLUS stl Veal wieata iq cawwcra frees ( Tail ) cay 16

zee faa FST aes fim fe orey ate caw sim coca Ae



hw A ANS sol bo

oa cea Be ateete fea ote fw (acer 2 Bf) fae ate Cap

C4G FP Wee |

CHA CHETH GBtta faww seq ca GELB sieGa Fas GBB Btw

afetas atthe wafers Woaaifae cx w sificw sta ety |

(8) BHGe MAS etal s—aiz Zaatwe cH cad oven aT
UF SR SelA FHYSS cHevI (Compound Rest) Weeqae cos

( Dead ) 6 AIFS ( Live ) rbicaa SeRcaty Atwater shai Atfecw

SI] AAT CA UP BySaq ATT SPT FW ( Cross Slide ) wal cat
FACE BRA | GAT CA OA FL RM colar FmaBe cards feo Ha

(Feed Screw) AfSs cq alot Sibi Saty (Graduated Collar) Wee STE

crf SiGe caer AteteD aorfafrs free AW FAy ( ACHE

g Sie ) Hateal fees etd | wtRla ts eda oTT cee stm cca

Fase ct WHE aber Tea |

(1) fare wtale—euRs Precaa faenfire wafeo
fra state 2a] FH WT] ay QU sti een wWeata fa

cafrace raty catty frata aateats (alts carey fey es

fae Bee vid HN CL’ Bh MI cIeNCH ok whAea faeteM
@ Birrae oa fifee ea, crates Vacw cafe pty sa eecoiRA

eel ) atfial atfacs eerq lata aa Freq fre wakes

frist ea We @ wernt Botafifecad a ato arg ( Inter-

mediate or Idler) faxtcay wires sce wat win Dre zerq)

Preray frecra fratace Staterte sty efor ata ast wit bifice

wee re recta fig Safes flutes Aata Qewter

fee Fal Wed wT orem Oo fanta feata fan sastwtre

WAM FSCS VET, WATS Sarre ay BW Sion feos sai ays

eHiaiivet fants ah We 6 wat fiw me (firma

faratfas-oz cHCE) BaPaS fraicay Wows Sirs MT Gs maT BYfacs

Se | aatea:« Naa SH afifwer fatal afea sfam aers

ECA aes farrawied aay atfAcw era states fw Byam A WTI

EHafifecad fasta ater ea eee Precay frac safes

fraate adits cataiea atafice adits fart catatecw Bera |

Shiafafeeab fratcas cx tices ales fw w faatcra Hee rit SH
fea cE ge wiace freer ate Sotafifecad fatale arta ety waa

Serafifeend faratcaa cx ices Aw fea faancag ca ate flats

fat G8 trece ai fietee Per fate geetcer foe sim



28 cae catia fel

ata oat cx ris Sibi far lets afew fierta ate wie) ee Per

frat oa ace aCe alae (Job) fe ade aifeatd fatal

Tee |

eae am aighie cific = Precrs fre safes fists

ceuecey feorq viel wate. feos feces ato frais ( Inside Stud

Gear) ates «@ ait afew aq) aft Prera aafes frat ¢

fowy ficaa Btu fata mata Res Wiehe em) wel wear fie

oat Cotten Btw fratas adore catateer stabs adate yfacd |

fag aera after cae cafica fowasta ate fata wore er

Gat cate wits) atetate: fer fanta @ fewcas stu frnicaa

Hcy SHS 824 A 328 emi Ady ate fiatace Beate

catattca Pron finta (atts att) adits gfara al, Gal wets

BRAT F ots a Fos Gas |

“Poor ae 2 ots cata atu cata gO NF
8
4 9

1 a

” fy 1 ” ” ” » Fe 3s
3 i 8

oD $ ” 99 og EKER SE ?

awa feeq fica Blew cat oate fata afice sera ate

Sata faoter |

ual ate, fraca 80 wtwfaiee fisty 6 fowag Bite 40 woofs

faraty SICK | WSN Hews fratery (40x) = 150 ws 'catatera

Propet OT GFAC |

(a) Cofee State EA s—cofes wratcrs ca AeA Hie Ate -ATT

fasta cof web clu ata cae HA Mies Tay fate Shea

ate-att frota cofaal qeoretfaee ceo FT WH] CUT, GFR ca,G

UA GH HIN STAT AIHA CHA YoU, GF GSN ice cofern

femora] oa oa-oaeten ice crfaial otters cl w Fb) TT

oete Grieas cfs Rare cia ce AR Kea WP LE

aay farts frs were alas sian slice ai eeaicg fee

a> abe cofes vinta tal cle eftata wiflete aay sfacr ga

aera wen fw gre afe Bers 4 cxG,6 cofee olatay ents

UM 16 HS acs Oa etfs Bfers 4 aia faster creas (T.P.1.)

att 6 afew HS EAE feta ceutee cea sive



CAG By Ais sey ae

THT BR aR CUS ef) Wear de Woretawae cate?
Cofer water tal Sor thal wea aL) cofes, wtetT Stal fear

TRU aM co G FH BT Stal fafefte Seteas Hee VErw ofFetAATA
qfacw ia Bee |

BSA 1. aife Sfarw 13/8 cx wae yore (Double started)

CAS Stew BC |

HATA s—eifS Secs 130 ca wfeis gore cated slices zera,

Beis ats Secs oF cx vias Ga caw Se tama farts fre

RAS AAS FIM Flocw Ver) o> Ata cofer wtata atal ctw

afsata Otferetis ares Parr cra ETA 2 oR 6 BIA 4 va 8 fies

ated SEAT frrwotats cofaca etfeata asta Fe ae cared Bay

frm Trea Sis afs oye rics rate ose cow ofam AifiCerR |

ANT Cl wie Fibata ay Vie COPE wlateAT Q-an 6 fee Hit Seats

Fa ST Sel Vera SalD ATS fy Fe Te 2 ox 6 ena he

WTA HAYS 4 6a 8 foo eics ate-aie ferory cela fatty

CA OL FBS REC |

CwEAI 2. af Vers owe cela 4 ve cad atics
BE |

matey 2— 26 cxwiate sore cats, adic aife Sere Me
CE LG ACE LA 4B cx U FHiiew Bera MAA Origa wa 2
TE CHG SYO] RATT, MCR 4 TRL CLS Siew eReq 1 AVS OTT

2,648 4, 8 Hier ate-aty farotr crim gb cre afore xera |
StF 1A 1, 5 Ae 8, 7 ( cofee whaler oF aeappef cay ates ay,

CHa CRG RID IT BTA ice ) rey Wits hp feta crf
UF CHG BS sorw Rai 8 Bw 1 aaa wicyy Tae 4
RATT 5 ATT MICA PAW 8 RRUS 4 AeA HIT HACER 2 wi) CHEE

4.98 8 RA HCA RP-aID frets cHfaca, ez CL afasrR, Boa
Land aaa rion cole atte 4 oa 8 are wits obs aH

CHR CE Aw afACwfeT WIE RECS as stirs 2 Sia Ca, OTT
sa Tor MS SAW FAT! MRA 8 aR 7 BRT Her Ate
ate feta ciara, 2 aa 6 BRS wie Stead Pots CHR
A CUS ATS SR LACS wis CaT 2 Git HCA Be cae qeA CHE

aifica | ota Pare cate af cx w then wc |



ae can carey feral

etfs Sere saB cee ice frac attics ex?
afs afar sah caw aR Sle car aieel atl ate

eater aay afraty cq ey clo ae frm caret Rel efice

wr ae Bere af ef MTs cl Gay ates, Stel Bac TSH AT

HTS BPG cx CUT Te CHCA

ete yee gira fariaice

Srey Seq ofa] WES

BA | HT CTU MT”

ffeq aay atal ola fica

afe Sars sa cae atey bu at toa

atface ata ataca) vvae forcast ain cau fie core AteicTe atfe

Sfare suf caw acy atfree mal ATT

fas Grastapra faucet aT Ba?
CLG MBcaprfabta Hale :—o9 a focera OTT caw ATR faots

atRtea cqrua fis Gtatfats atl WT CLE aecatfatca ater

Micrometer onfiata fray foe mete
r~ Spindle aiecatfibiera | ate
‘A . CAG qecatfatry

\ {I = atetad «= - wecet fabless
XP aeay cree was ob
a cy TAG wRcelfoicas

frrnetry Te cl CUA IFA

Micrometer agai 60, 55 a SD

va at fea cata fegics FETT Fal

aie eae Poe we fea wota ate calor oe feat ate TH

QTC |

fq @asta CAS ( Three Wire Method adits fur ota

o@fe—ck aefsre wRaIte {Ab
wrartfabra atface sttal ate steal

tia, cae cre aye ye

mathe ok AQPSTS A ST |

feafs sty ov ay forma Ty

aieta ea) Geis eta otters

CH TOF Hite (Space) wt)

g werk TTT
WU

yv

Ld



CAG A AS HEI a4

a PST Sta Fs erste cl ces Hes aics ov a fore oH

wala The a far-aa Ateicy Staviers ASasa Att Wes oncg |

ets witcrtfitiaa ateics staefta Gra sty fia, fafea eteta

cu cba oy faire fafoa xm aiatcy fro wlatfiota feata shtml tea

F471 BF |

ba a fora We Fa Weta TT P=cy,00a fA ;

M=wtcaa Bocaq wets Tec iotcaa ate

B= (bq fp Vlatiola ; a=caces eA |

BYR Vea,

BC_.a
Ac. "9

adie Aga WP
sin® sin”

2 °° 3

EM = a_P a—4-—- ‘ —— | KF=AR cot § 5 cot 9

EF_P a
vant fea AD="> =) cot 3

Biraq Bcaq FAY =M=E+ W + 2CD (1)

fe— CD=AC—-AD=—___—P go4, 2
2 sind 4 2

9

1 qaq HFA Gafase aly Seca Moly

M=n+W+— 2 cot 4
.a 2 2
s1n—

9

_ 1 P aSq] M=E+W al ~ cot 2 (2)
. & 3 2

slin—

2

foto wtastfatta atitata atetze yw

Manew | 1+ a — = cot 2
. a 2 9
sn

GCF ATA —ieagy Bra cy cata Micoy worae oferca coral

aay ACS Ura SF fais cay GF Aiea eH, cx CHA BE aley cave



ov CaM catrey fare

Oe CH TBA Te VETS WHE ofsats Bprw vice, eee aerators

wie wie ABT BH] Sta Ble aera att aie wa aT CT Oe

carey Be fe ae rf acy wie earA AMOR Sl aT

GA Wares fap ateeq rf seq cre wieaa aA Peeeics ates

siars By—

Bp= 2 =BC cos TM waa] BO=—E
4 2 4 a

cos ~

9

ayaj 9 BC=W= —
Sco”

9

wedentd cq wor aya

Bias att Reber ce cw

CX THY 1STFS|=0°6403P

fs ChIfitta=E = a fecraq aA —TSTAS1—=OD - 0'°6403P

CU cea STFA =a=55°

Bofsoe ware (Values) fe ay atfraa Atetat xa

aqeca, Wels

M=OD —0°6408P + s'1657w—= = [sin 2=-46174

. M=OD - 1°6008P+3°1657W GR cot go) 92]

o% E=M -8°1657W + 0°9605P

Aeoel Aes Sters ar ~W=0'5687P

fates eptcmtfacana ( B. A.) Ce Com Ian

Fg. ca, 06 Staal wf

CY TGA TSTTS=O0'6P

fre wrarifatty =OD—0'6P

CH TBA WHAT Ee

Bofaoe apoles Atetad eal Tce, Alaa] Ns

M=OD—1°7368P-+8'4829W

B=M—3'4829W + 1'1868P

CAA TACT ASS TPH eecorR
W=0°5462P



8G a Hts By 2

aicufasty Urhwtee cake cel com waa

Stafrate eteté @ cafe cece aya atf—

TSTTS=O'6495P ; fp whatfsla=OD - 0'°6495P

CY TUF APA = 60°

zor M=OD - 1'5155P+3W

E=M-8W-+0°866P.

Wieaq ASicorsy] thes ahor= W=0'577BP.

fea-cta *afs wisi atfoata Fry sae ME ce,cwT

care feasts ata aif woe faye att oem ar) fee vatits

ratieiae cx cus CHT AAq IG ca BY Gey Gs HafS ats Wee

Pry att oben WH a 1 Sel Awl CY, cea ate Ale COTS] zy, Stel

zeta 8 Als atal wel eal why aT |

fea-stz refs ( Three-wire Method ) tat faucet AS CUFT

Olay AM] Fa] EH?

aq afis Grtry etary ae GHB ( Set ) wi, ore atafahe
feud ety ata att aew m1 or ST ate aq ve

CAD ( Bet ) Sta ASH) Arata at aes ea Sata ig fRafafes za

HRY ce cea eaiwcag ait ate Firw eI

gin. =-__Wow
2 (M-m)—(W-w)

aq, W=au aiaiaieg Sitaa ary

w =cats aafaing Sieaaq ata

M =a oitay Boca att

m= (Rts SIs Gog at

a =C% CUT BRA |

Curler 1. fafafie ca Aer ara aT PID ate mF

STA HY CAT BA ASA FF —

Ce fs

() 12 B.8. W. 0°1429 Sfe

(2) OB. A. (6 fafafatts ) 1 fafafaitta



dee coe Carey fa]

mately

() W=0'5687P=0°5687 x 0'1429=0'081 Bf

(2) W=0'5469P =0°5462 x 1=0'5469 fafafaorg |

Satent 2. falaire cov recast vicars Gras att afea eI
cae weaa att

() 28f@(B.9.F.)16 TPL. 0040 Bfe

(et) 6 fafafiors cage (1 ffatits fe ) 06 fafafiors

Watgia s—(%) M=OD—1°6008P+8'1657W

=} —1°6008 X ys + 3°1657 x 0'040

=0°5 - 0°10005 + 0°1266

=()'6266—0°10005

=0°5266 Efe |

(t) M=OD—1'5155P-+8W

=6 = 15155 X14+8x'6

=6 —1'5155+1'8

=6'9845 fafafarre |

wer 8. Sita Gray ait eerw falas cow Havas

fap wtanifiera atika Fa—

CiTTA GCA CLG fb Cieaa BA
ait (M)

(*) 0°5834 1 ofe U.S. 0°0769 0 050 efx

(%) 20°71 fifafitrs 20 fafafitta 9°5 fafafitry == 1°5 fafafitra

cage

matey -—(%) H=-M—3W-+0°866P

= (6884 —8 X 0'0°50-+0°866 x 0°0769

=0'5884 . 015+ '0666="45 Bf

(q) E=M -3W-+0'866P

= 90°71 — 8X 1°5+ 0°866 X 2'5

= 90°71 — 4°56 +2°165=18'375 fafafaorg |

Grieg 4. os 23 Be Bg.W. (4 DPI) ee sie

cre corer 0°150 Bie aicrg wicaa Garg Getq wii 2'8965 She | ale

Atco! SARS 20899 BS te fre wtfidty vcr Stel weer BEA

fas wrItfabta Gzl Recs FS qu ?

E = 2°8265 —3°1657 x 0°150 + 0°9605 x 0°25

= 9'0918 Bfe



CHG a ANG Sb 2)

sak Hida fro vtatfisty (2°0918—2'0899) ='0019 He ay |

CHG SHS hears Sobea Hae Sata Ga Atetats: som fEcA

(A)-<3 TT CAG Vytwy cle gata sa wa fe (Baa

TT cE cre Beata Fa ee aetrqs) sat Be ata

care SFT @ cx twa Tels HS qelq aby ( Thickness )

Wes at att) «e sata civea afaferw afe Sferw fafen

moe carer aa fefen aiera te sol wee we cata afe

Sere Fae cow atrata aD Stel eifeida Gera cael eee |

A or B-9 aefrs caceq atl cre seats sftats ARN ceata

ate waeta cae cay atk ocet aie oe ST a aT

Bal A-ce etotetel (dotted) ateq atal arfers corey ah we

mlBcwz ( Front side ) Hes vrata efi Sq Rect Selq AFT

canetea ertecrs att Meal Wes al

(C)-sa att seftes Gah cae ctw aia aeii ( Acme)
sik fa ate ea el cx Uf fe 29 fediw ate TA

weritg fe al Sel gaa aia 29 fSefta ttre SEH AAPA Fa
Ry arias weary AfSs sys ICH (cutting edge) WTF BF Ale
f TH Sle 5-95 TIE TM Sal eat aoa ea DST atatT



doz car catty fairer

ws etfs Recs fefen Ne caroR Boca fafea aeIT cE
cee tie 5 ate | Bel Rial hw ate abt KUT IG SOM
Tit HOI Sy |

E-sa ot wtftats fintaRe arifaita atetcere agit cx o

ati wort ete atl wy vt wife atta ge eerw

xe sik ome orf aa ciel eter feats za atetCT

aster yeaa ory ata Fal

Was tices aay aces ater = afta ete MAAK tan 14°80’

ASH Bepiy

caer aibifa (Lathe Tools)

Ceara Slr cay eerae care ia Se eM ATA! CATH

Beoiey gat ISAS (Accuracy) stot fers aay wPoTY Gq

Borate fsx aca) atta sida wee) alata fafaits

femefra Gera freq aca |

(%) atotfera Gotety (The Tool Materials)
(4%) aorta foes] (The Design of the Tool) ¢ qeq

Serirty (‘The Job Material)

(4) tbs “FG (The Cutting Speed)

(3) Po aa cacy ASTTT (Feed and Depth of Cut)

(6) Abs RBwA Texts (Tho Uses of Cutting Fluid)

(¥) aretfra Setrete (The Tool Material ):—atttfer
Barwin ite sisq (Hard) zex eieate. stat attyface
Bia Sitria cor sia perce er) Bal alete ABTA atalrs
viel (Shock) 4Q tie mtr SirwT AreW ( Tough) serps

acatet | atatate: fafafae Seteig aay eeow abr Com

Bz |

(1) 14 Ra a (Carbon Tool Steel)

(2) ee “ie Be (High Speed Steel)
(8) ficabe st4{FU (Cemented Carbide)

(4) S18 F-cHaty MTT (Cast Non-Ferrous Alloy)

(5) fratfie a fsiqe qwew (Sintered Oxide)
(6) ‘fw (Diamond)
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Ses car capi fran

1. site or aa ( Carbon Tool Steel ) :—a% ata Rea
O'9%/, RES 14°, BH wes) AF Bel eer cera aA

COT eeu, fe cette Fa aifestcar tz ees Fete ooaA

Blom fate aaa’ wear | Bra ae atel BE e ay sie Fx
ere faery GaicaH |

2. erate Be ( High Speed Steel ):—eta Pa acoray
BAe cath Sier aemtte Baa sqm ( Hardness) wee

afer on Sety ety sifbaly Gorye TS! ( Strength ) we aa

wert caer west sete Bear abe oer aa

By) Meats: 18°, BH ACH (Tungsten), 4°/, cartfary

(Chromium) @ 1°/, oytafeaty ( Vanadium) fafag BSA

Dora ae cat qeta ea, fe sa ( Tough) cater Da
sifirs eee Sig alate Cah METS Hat E (Cobalt )

fifties far aite Sete Ba cots ax) eile dea

aot wy at Ber ate afte etine, Bete Seta

wT, AY apis wor ay us esta Beas ba or fe ATAE

FE ATT |

8. facarGe siraatBu (Cemeted Carbide ):—ateata

BR ACA ( Tungsten ), ortacbaty (Tantalum) 6 BiSctbfaaty

(Titanium) tterwq yefahe asia ICE MELE)

BORE FRetos, «RAR oa iracbaty e1StScue
Fee sett Gorey (Binder) Acer a ates calatcta ates
fafers sian fafars sete Se Bit ( High Pressure ) atfy

aoa atsfs cron ey, ca fT ( Sintering ) atta *fafu

eraeta RRS sf ee eee Ta BT] Be Aiea
COU EH Wes, Seq aes satiny we aetay side

SAT Ae zesty Se aya «6 t4-CPATH ( Non-Ferrous )

qe seats wT oa oy aaa Bea (Stool) atbata wa) fee

ay wey Aa ee ete Ba acm Berg
Cr CHR (Tensile Strength) Fy afm Fetx cats Pea



CAH SAD TTA dog

eq Ba fife vices (Shank) wate cafe (Brazing) fay
atten Se] Ueeta Fa eal Bates Seo Sore Re

ch sik ~The cred ay oe sites cay aft Bice once

wel eer ce cat ASIA CTA (Depth of Cut) stirs

att Sel waats stata aay aay airs wr aetce Beta

Borg catrmt atel tl acs, StI Bel ceo tet (Shock) we FAs

TA Tl |

4. st AT-CHAH CSTR (Cast Non-Ferrous Alloy) :—

aeire: cartfinty @ CHAT fARte faa fefeR calor CH QMS
(Stellite) BIT7H (Alloy) aes ey Stal Be Baad, wifes a wh

(Malleable Iron) @ 3a 1S cate Stat ace fara Gercatst, Fel

CAE (Iron) feefew zeuty SPECI (Heat Treatment) wai Bates

qty FACS A UT A, Gee ARCH caBicT Sie TH a1 Beta

SHES BTSs (Casting) @fqal Creu BI oa aefes aia] Batre act

Bh] SF |

dul Booty Da Gory aH eae siggy wey ala SoU asee Sely

COPS AB BT Ni Re oF eats aot ata Ase Ba qeorml

aie wet sth ar) fee eel ew SH SR —CeET

sik are cates sfaats oy faaicrn wir TORT AeA Fy

Hee ST] SH HE SATS ales al afm Ge Gata aot Areca

ate sb aghteters | ae ash water ae aifice Bei Rory

Baca |

5. faatfas a fastau UAVs (Ceramics or Sintered

Oxides) :—#15, cotgfifmy Surfers frais omit wa) rere

apeaay so Nowra ( aes aT aT sete aes GR faa

BT HSI Aaes @ qa Satria (Binder) fafers sfaqi) ai daisy

Bit OR BH erate Beli Horie pas sta vee GAs esr ak

asirag os Prats omtef conta eererm) tel 4 afte aaa

Satay sow re fe Vlad or) Fz cay ea AW srs



yee Cae cata firap

aa a YB cafes cal “ee @ ate cater MAES HIE @

RTSy Wa sires Fal acre Boren

6. OTM a (Diamond Tool) :-—=afyaq] as aateay IB als

Bieta Wey Ase (Diamond) Atom] fis sfFq 1 5000 FS FH

[ FACE.

NOSE:
/

d

PROFILE ANGLE. ;CUTTING EDGE HAN

ar ae fia

money Sel ata Sta TI ate ya te fafay sibros ota feo

ore Bel facry BTS |

(x) aibifag feerta oe atcra Setar (Tool Design

and Job Material) :—cacra aibtfas Atefs 6 Sel fears Be sq

Stel faces sfaata ond eid atbtferrs cy ATW cael aiefee

(Grinding ) #41 SI Stel Gia acatea aetae: ae attface

frafaferw fey ofets cated aBfes Fai eqs

(1) faxtcaM (Clearance)

(%) Hu fFrtcwH (Side Clearance)

(x) wb feuicrH (Front Clearance)



carers atottar 304

(2) B9t Ga ( Top Rake )

(%) dept o cae ( Top-Side Rake )

(x) bm HS AF 4 AWTS CAF (‘Top Front or Back Rake)

an A. CUTTING
° EDGE

fy\ Ss
CUTTING MON

ANGLE , Sols

FRONT CLEARANCE, |
ANGLE —tH]

THE LINE BC IS OW

WE FACE Of THE TOOL.

av FT foa

(3) SYiBe wrtwH (Cutting Angle)

aot Vfiee cattef az, ao 6 a8 at fem crete

BENTH |

mee frarcam s—adifaa cx at ( Side ) FCB CAR ater Bora
RECS ateoa few ca ota Atw wtetce Aso fFateeA eA |

HG faartcan <—aotfery Yt (Nose ) BACs SAHA Sry ay

Brea | ered atbt fara races featcay ( Front-edge ) afew ce cate

Bey Bea, SRS Ho fFaicaH awe AA |

BH MLVG CHF (‘Top-side Rake ):—atBifra Bercay cb (Face)

1ibs-ag ( Cutting-edge) ears ateta fice cy ota wee wieice

BAHES CAE AWA |



Sob car catty fap

BY BS CFS (Top Front Bake) :—abfaq Bix vs

( Face ) THY zat forgery feces al Foret earw aye feces Ota ABT fara

GeeUety ( Base ) Hateate caata Hew cy cats Geo Fg, Shales

Bor BS CHF A | AMT SLT YA BVT HLS AACS aes Ga SHE

HSCS Bot BW CFF (Positive Top Front Rake) 8 Yq bya bys

RECS HCA fers atrs, Seq wlatcs cacaiPe (Negative) BY FP

CAF TCA |

JQP 
A AWGC e OR

Ft iy 

PLAN ANGLE ORBWERAKE “oe \ CUTTING EDEEANGLE.

SIDE CLEARANCE.

far THA ( Lip Angle ) :—aittira ye eece Adi fers cwcng

Bey virst Voie vets ater aa stars canta aes aot fara

maces feata cx cat Saeie Ba, GTR fey Shwe scat |



CARA Atetfer o>

aa Uivte Perr oie afew afew cy AEA aty ( Terms )

UAVS B—A Why (Plan Angle), cetwer WF ( Profile

Angle ), fafers spy ( Relieve Angle ) Avs Stet ayey |

Oe FFT WRT SHAH WA lets ar, vo 6 ve ar fom crea

RENTER |

fafem Ba wstcmcna stdaifawl s—oe (a) a fia ate
aes abt fy sal ea ate 1 Sate Bt BS cas 10°, ao caw 8’

aay wees ot 125° AE Asacaata atal cea wate, «ea

a8 Aotfeiocs aie Clete creda Aateattelee Blam SN ety wey

Rete ve (b) ae foraT Tt Sal wlety 10° Sr BS caw ata sifiee

ait atbtferbee ae (c) ae Poms aT creda aewice Btaal sfaqi ae

Sib] SI Gel Vera Sel 8° HoASo cas ata sHfBer age ve (a) a

forma aty Sara Creeya afes 45° cat sfgay atfBcr atetaa 103°

BH cae Gy BH Sra) «Wa Aw cefirw wMerwlS cy,

acta fret sire wety tart tT by CAT sw zw

Top
Front Rake

=/oe

Sn

B Rake Rake

12 A (ie = 8
&

(2) (c)
TOP Side ‘Rake

° feed(a) Greatest Slope on a Toot. % —
(A,B.C&D are in same Horizontal w .
Plane ABE rs a Vertical Plane)

ae at fea

Bie] Sq seq CT MN WA, (b)-cw ASU cas cay Te

afacece ai; Seal afar Sel aw fem crew WT! (c)-cw aay

afar ctl Macq Boney case aut ste sfireey, br HP

ae ora at] tifecre BTS Te] se a form “a abtfae

wety otf ateica Geeta Fa BSR WT AST faa atte

sia Slafoceen feces wifes, we abt atom ott ste

efaca |



30 Cae Cate ferry

BA BS CHS, cy Bi FI] RececE wieta siBe ( Hardness )

S YbSIA ( Tenacity ) tq fisy seal ce Baia WS

{ Hard ), 6y% (Brittle) oe shay a Gl seal SifFu wy,

Cy He Sls @ ary, cH BY EE cas FAS She HFA

CMU) Fa we 6 UTA qe aiaty aay aifaa aay

MOEA ACT Fal Be Seloce Siels elcatay SA ca OH

HE HSA BG RerecaR atbifa yas Qola Fal, Welw Fa

qalby fous pore tea) ais eotra atbtiaa aera cotaeia aa

TAS Sxl Stfea a ate) Ws SE oe STA Je slaty Aa Fo

BS cas aq oe sits oppra cat fice ar, wes Da, a araad

{ Wrought Iron ) agfea aty wtsb{Yea (Ductile) ate sHiPaty

(c) (d)
aw a foq

aay BH SS cae TORS By, Sai acy sare con shea

attire piece ei tate Sia, wighifiny egisa oy w

Tay GR Bate aay Stfem sty a amet ety sivata aay Bo

WP CAF YF Ww crew ocr) sad Slaw airfas als werws

WA My ate sire aad ey oa Tew aay remy aa Baty

aT Sta A atest bot BS cas aoata wa sie ete saa

frat abt fers ae cy BM BE Ow Stetcw cata FS eT AT I

Cl Gate sty eerqsCT RT aia ( Hardness ), yos)

( Tanacity ), cere TSTAS) (Depth of Cut), afse ace FIG

{ Feed per Revolution) wax qicaay fefacqy ( Finish ) Gory

WING CAF ( Side Rake ) frSy sq |

He Ge BYE (Tough) Serta sata WH sd

farcry THT AeT sy fees ea, vets st solea cat ai



ait: ~ite e Fu y93

aptiy ere carats sfacw otica, aca airs Seine fatcan

otra freq sea cl BS fercaHitiee atotine cath aicaa ata

AMIR Bie wer cee ase ateifice aw Ticra ata sata

WA Gotha TyLOIT Aare AS qeeety Wr AW VSM wera!

BCVA AAG (Rate of Feed) Hb feutcrn wirace fafys aa |

wo ferican orl ate aca cream) zx Sel Vera Pet ateara

Brg abrtfery Satwtcra wit cre BWA |

CVI AA WS CAM Vera atotfers cy firs stirs molars Aigo

ferican PFA SS CAN Berd; Mew sata aay <otfae a

feats ( Bdge ) siBca, Stata Teoy wet TCA AVMHAIE TI HT

cary Sorrtes fear Far ira crag Sw Siete wats etfs

fary CHER REA —

Cin Bie pie fast HD AIBG

Cae CAF eorra fexicra «= feta

wee Fe 20° 15° 65° 5° 6°

ay aya 10° 8° 70° 10° 6°

aytag Pai 10° 19° 77° 3° 6°

a 0° 0° g4° 6° 19°

attel-caB ter 2° x 85° 8° x

> 7 fora fafen aiafes cara atetiaa aaata crates VeuieE |

BSN Bentz

Stic “IG 6 SIT
( Cutting Speed and Feed )

SiGe MIG —sih: se ae TAT PT ate fice aot oa

wy Fea afafer Socay wae fey we fife gen) Ay CIITA

states sibs >The arr alts qe os fie aw ate cater He

are ote aft aa aqeagita Gia Tete, Stel Rec aeloa Gocay



398 Cae Casey far aey

ose fy ost ARacaetT TS HS Bitte wy, Secs she Te

TA | Seis wT Strate zal BoA—alt fot a] Sim we Biel PYF

Fa AST ey, Stel vaca ae faced qe Ho ae {517% (Chips) syHfbrq,

was sie mw wal sik “hw afta sftata wa esree

sie “ox Lah ieiere) x as Fics TEI MIT RU] os

_mD XB. P.M. 5

12

Heyy RP al2Xatie me
nD

qa D=qeq ayy (Bere)

RP.M.=alfs fafics

CUTTING SPEED 90 FPM cur ING is EO goFPM GU TWNG PEED BTA AT

RPMs oes n= =3'1416
ae ae faa

CHreqd, sd 3 Sfe aiafahe aes Pace 95 FP FR

~AG Sore zebras afe faced sw ate CaTATETS BReq ?

ATT I—

1ax atid =w_ 12x95 _ 880_

aD S416 XB B16 et 6 ITF D
BIG—( Feed ):—cawe bifte-wq AT ae ae ote ERA

Voifaie yoo) HAE Bien sty, wlere Fw Ta, val as

vs Se Feo see aacwe yan, qed oF ats yarns aia yy

Sie wintkea adits sald 82 aie gfe Cary 1 Bie fiat ate

Bie Fa) eRe |

Caray Fi. HS GR FU aes FS crey Bo wel

faafatis faqnefag Gory fs seq

(1) veq “leis, wat ae Gol (Rigidity) fecefie

( Hocentric ) Tere CAN “TD FT Wa al, Seles foe, oe

ate ATA VRS ABTA VT |

(2) Serterara ta, tteqsi ( Toughness ) oretsi

R.P.M=



ath =e 6 su y0

(8) cafe “fe ( Power ) 4% WoBl ( Rigidity ) 1

(4) cattra thaw eas fefcry ata |

(5) atria Gateiy ( seq Fa, eee Sa, star Ba

ASF ) |

(6) abt sow Hey MBher Fal Sz |

(7) Sfte BRcwa aRta

AYeAtss as BHbaty ATT ASTA CBT ee ca BO Basty ss, aly

fein alice aaa cata @ feicrs ain wee ea WS cr se BT

cals cae BIS Fae CAH HG, GA To fer ae cara atetg

atotatfy Sia By aa ty ae cater fey Fa zy |

Atytats: 18% Bim] (Tungsten) falas xBeo Brag

(High-speed Steel) fais attfary care cx atk “ho santa ea

aq otal face are eBaq—

ary Sipe “ATG

zté Ha (Hard Steel) vo» 40-50 «BB af fafarcd

TWBse HA (Mild Steel + 120-200 4 » »

S}P WPAI4 ‘Cast Iron) “++ 50-80 » 9»

3y¥ (Brass) .. 200-400 , , 5

eta Copper) + 900-800 , , 3 y

enafaftsta (Aluminium) 950450 , 4 4



Faq Sets

BIS 8 FICS SIF

ane cab Bift—cafin feats ass cif ates cq pte

FAAS BA, SALT Bis cad feo sal ace aa Sal crteray

forea cuca (Nose) Wb We Fal ae fe Tey te

etatetetca fear cafes feo sfaata Ga are aay Diced ate

cab tifa, sfaal aBow ea TF cacoa

Bift-ay crite HAS AMT CHA ATT

qe Bie Atel G4 (Job) fecafere-

Sita yfacwrg Bata aah eats Fia4

ANS cope feos-0F CATA |

aye fer care alee apis

afam, “8 asta cate feo seq MRAM

aie cacba fats ace Getty wicAtbal

BA BCA ae aR HoH aH GAB ITF

cas ye HCHO TITS BTS creat "

BETH | mie cacda vlateiore aay av a fa

Bf, shea olatBcra Gocaq BtaatfS (Scale) yam cwfAcs By |

BCH BTNSCTA ATT AA fSwa ait CHT Stross Geetwa Vea Acs

Bey FANES M1 Sex Aq otetelocw cata (Bore) Fal W Le

Foe CCH SAF CT CLG Si aCe HY UG GB cata FHI

ay, ob oe cafe-g ads oes Sieq aie Saat, fecag

acy fain (Spigot) atca afafoe ca.com sors ola Sel ATT

HTH CAD BAT CU MAGS ACH SLATS feo Wr HI Fe

catcas ees firey wR eR ST Ay afTS BUS TIS cacy

ae shes CEH SANS ST |

catcaa wAeAT eE afeS GBF (Recess) Fea catrwa Sig

fab zea are cabies aacealewtty (Concentric) cataty

ara, Putas Bra cada fey Sr a1 AFT az

SpE THT mar earstea shire ey, wets sa rer



bIF 8 bItay Fe +96

catcaa fostce ote FRE eee ar wee feo al athe fas ate

CAT MY SHAR BI) BW cae Vow aaa sks xeera

cm Bel fron cricey cate Ntatteta feb aca, stad Stel al

zara, Sata wer cH CHAT STAT YTS GB HAASE arape se era

BUS WR, Sata wea catcaa aT aes mrevg fears ca wie

fore cored Sia are cacha wagia fidtad sfaca, satel catcse

steely a |

SSN! CLS @ cacay AHCI SahE se weal weer wre

cane ca cafiera Comey AS cHe cafica feb fam otat ate

cacy cy SR PRG Race CAE SS sew sa] GF KR

cafeety (Register) aicqy fats) ate cacba cafeetca fat

afasia wy pices fier frre cy BASly cats a fC (Recess)

aire wel Atetarws 2 Shey wes awa ex al] Beale aie cacby

cafeata ety cards gb Shee ecole Atay CRIS sfacw zBra, Tete

BF CAG GS BISA Way GE LCT HS ACs |

ANS cocoa cafsatey HLF cry fa fHG REM WA cafecs HVS GP

ates zeta; Baty Gos oicea fibrreice cara fsa ata

Brees fee sera oicer afe (Body) wa facay fees zerq, ora

pte fabtasica caraty ABs Seca aT |

Brae ate cacba cafeetca afc pia a eal | uta Sere

ate cacby afee Sibel ate ea |

ote fadicta aay pices atfacaa ain @ ate cacd fep afRata

fac eS cafe FH Sa] Bel ata tel feeea eicate | stas,

Fa Bia afer ate cach otal aeeie fF sq eee

fe a1 Wiel BPS Aare aT Fal AT ANS cad ote fee say

wie cre ata pices atecay 4B 00005 Biseg wees btawsira

facwry feari rat Baca Tai WAT Vis cab aa pirwy faite

aS VRAtCR fF AT |

BIS cHatas—ote Wain eon eeata sell ate stad

aero Beta wT HT wea few atecay aha, fA ae



dou can cate ferry

BHT RUT Ter Ft ale - Hace coics vee ora Fats als Ae

MET AB LeU UT) icra fea fra eww ais cab @ ais sora

cab fan oicea form at fe ae tal wales shan atfersa sheas

qe fury coral cay Fai AT We cae Se le Ferry cad ay

gyfer picsy tee wath fer sian cater as copa Ne tics.

fie a (Nipple) Veal Be cemta Me aera atery pice feos

ae coleta wa) eae wleata aay canta atel waaty fio app

cay bicee aitcaa fers anyd plea aice) Stel al Bert Gelre

caf BraTaA cHTNCST CHT SMT MDS a] cay piace BITS

atti gba were ita) ale fae cag aS R att ata cateexl

finl pirea ot] mata wai we) feyeia Gauteaa ota afte yea.

afin Neca He stay atetey arate aie cotsyenl fircw eeea |

wa-9 fer eeary GT Gag aTicoa feces CY WS Sib) Wes, lets

RTA BPS ATT ATT os ea Fe afer HAMMER HERE

we al) fee os wy apstaey ey ey

@ BUS att oUTFS CHART GF FT cra

uty) @ Ber tan eeu wet, Goa

area weaiee atpel ata fyttea Beta na a fo

TaB save Peas ate Hews acby fers wah

aorea crew ea) aca aefes afta Moeface gq at

Bla] ST |

picsa ‘w aNefec—cq exe az (Bar) afte au afacw

WAT Ve, GE Grzy gsaaty oBe skatq nay sae

O-AVA Bal Gale fRr-0y Wepay g-ag ates fre waa afew alee

TAT |W WANT athe sats Sal veh ze ania ryt ga pals |

ot oefers Ga Heel ata (Bar) BBs faa ayy MAT ca ate

wmf sfzaty sey atidfes efsata aay tats Rane apf rt scat

ese ‘w atefe, sfrats aa wey Oe Awe Hal By, BAT

cre ate ae fibimetca yfacery al) cree cy eHeM Fw efeaty

BIC VAIS BUA HE GAH Bias Bfzaiy aaT see Be fT TTF

Jaw

SLOT



BF 6 Bitsy ste 394

H-0% frye face weaq fee fed sftary oy ca ts ata ace Biary

auay ats oat entetace atiecaa fice ptf face e8ca |
exritca 1S otaty wa Mfhas Ba Gag fSosts aie sary

ATA neta acs Atfaca |

pie fee ate cach ibaa waging cag feca piney

ONS fes eibts cad atatra ees Fai Ae Stats Biel ate cals

ears yfa] Behera atefee

caficary ca cath feel atefes

aH UT! PSE CHS CHET BTA

al amyl fabteretca yfacerR fea)

vinta eafeceds Aleta Slarwtca

age srw aera) ateher Real

a Me CHR CAD Race yfaraty 4

ro GRIND HERE pice AVM cov ata Ae sen
Z ATs BAS Veg ( ev a foe ) |

| as aeaty oe Ga faiftiqay

seoat fou nteicy bes fem aatete wy

oss wtf Conta sfarw Bera |

aarety ey ae Siac Cr

ateca, oat facry foray atal bie fitca war Aticrel Sta Aer

at & faery foifar oats fowr ata fifee sire eerq ae ACF

aaa 2 Higa ote bed feats ao waeta sare Zeca |

Bes fie ata GR aly Hed fect Gel afe 002 fe bieag aH

CAA, Biel Bera afarw zerq antefor fe eeateR stad, Arata

te faticta amy 002 Sf batcaH crea ST |

came casifae bice ag BIBS feats ma mae] aa
facea fafana ajaatcaa Btas—ar me fae ay sfaca

CUA WEA BAB aVtew FA-4 (Boss) CHARM aa a AS ARCH

afacs otic wars BT @ AAT THT af aca Tal ace |

a foifaaa atal wal catater ex Stata farses few, ati, fieatcrcrta



>3¥ Cae catty fer

oo Hepes, sets aa ofaaty we af arp

wea atainl state faifiay seater wera wegite arateyl ayy}

wry Cleat Beis ma ce feifiay atal catateal oicea G-

efce fe crbiq sal eBay cas ffwaies crt a Bat cee

foe aie) cre capi pie ‘oe NES feat amr @ Fes

fara asa AIT Taata sfacw ay |

came costae vice aie aw fe catia Sty a ats,

wrel weem fe fare eeva—ois sata een wee 44 afhs
HAT GG aPAs ae wea wy) sey fees fifa stay HED

frcar Gate (3% CHBTA ah RECS ster | Wears feats Fifaay stats

wate atatrieis bep fen atte afm orfice zeta, cata

forfracal Ba Sty HEN TER) Slety aq cB fra wats

foe far ata 2 fafinatd ade aeety sfarw e8eq) abwicea

marl Siam ate cael aa, cola fifa state ‘a eface Se corm

Sa BersrR a, Stel eer faifaaay featoa acer cele adicorH] Sta

ate fica, cafe aia] cafe ae pice ater cafe ow ake

Carton wats cae Atetcy aad cela weet AeterR] Bol eBowrE

ates sfacw wera oe Sniftcey ‘w-4 ca Tata eee) aa

cata § atfice aera) aatt wa sal ferme frre wep afaa

TH wa Jala fAbtawica yfsata ABtaAL vice) aFora ‘w CHBTA

sia ya etal cata fem ae sire ay, wie al eeea wa aay

afin fal seis bier yfata awlaanl eee |

sate pice .fibireica ae aifeata ate weld om eecerR,

frfiey atal atime, sx Bret ae ate ate cae fifaaa neta

quis BRE fem Ulin Baferaba ate cefice were aetty

wacom CA HTT SE CMH CA Gl Ww ear wise ae

ofeaty siscea artes caficea bra adic cat cabfices “G’ ¢

wa TE fal BING few Raa) wiRl eaea ae ART RAC

Cre cHBifae Gices Bele eimai enaty feacrl cab
siace ea? |



BTF 8 Stay she y9o

CAS ABR bea Goll sata eam fate Sates Haas

Tater Gel ata qece fAtretca fica ali oboe cree

cHbtias ieee g-af fear oatscs ea, Stel ate fare acatea |

aay sary crtl weca a-efa 1, 2, 3 mal wal foes ea

WR AR CY ALG G-ofa fe> zBrq cHafie 1, 9, 8 ARTty ate

foes Fa] Bie) ote Aten ata wale catatsa wcaq atawts He

1 a9 toes aeba Atay Alcr AST Btls eeeq| Wists a1 TET

PRS SB 1 ara acd coisteal BIs Ber aa HA ash catatFcw

zeca | fee aay aifecw xeca era Stee cag 2 aa Sb ETOTERT

Wate! 1 ser Gf czata brie crfice ceca Sxl aifea eem

sificery fe 1) Gel vie ata Veal a wie Otel zEts afars

ZEA Gel FFTs Hea VPsSseg) atatzQavq SP 2 aya aCe

corsa acta ate Be Ber ata wad cattFes eerq we

EATIe TH MAT VVeq Hera Wass cla 8 Tey BS Ble a]

WT 2 qer G4 Btfca afr athe zeal at aA Stel wera qfArs

zara Bel Says fee esate | sBwtca 8 azq GB 8 ara ab HRB

SPS ETE |

‘y feat feo eB wera ote Blom catatea| e-efics asey

CHH Aen Were eeeq we cral uty feats w warts fifa

faratcy, Stel eBca afare wera Galt He feb eBatce, ty ae STE

a1 a Sle] eacq a-oface gia cofam yaaty a4 afre Gerice feb

SACS RBA |

Sta w-fafeg picem aaety—ors G-faRe SfecrecUD BIC

soz ae forma ate Gof cate atfee a seo as fia atr a-afice

Cem walbre xa we) ale cata sare facefaewtes Bihhe shaw

BU Viel Vera alors ve3 ae foray ata facwferwteq xfam Tht

sfacs Bata ata esta Metatal wa pta-e pice fearn aal a

Biel soe ae form crates SBTNTE |

BICSA sicH Wma Hit—ceia Gace ote w- fae Efe-

clears pice atftaty aay piraa w-eftice coat BBcw ATTA wa



S20 cae cater far]

oe fafa an zt Fal fen ea) ware bie yfM cre

ay g-efce amet sim ey fewateres a ey ates feces

aaecs wera we ate Sia ey SE Bec Ge BCs Gla

weft cotaiy yee Fer! StetT AT Ge Atel Ver cra

aera Fz] walas Bier Yfacerwes Seq ae bya Oly) wa us

SeAtey TMT |

waite write qa sate Gy dired Gig f Sie wee Jalets

aid FYB) airs ae Beas HIT Wola cat FS DAT Stel aos

fofes sq are) «@ zeofa crf gefare cb afar ae

ABS Bits Atel WT | cai cobra sql MAAR asp Gta wih

mbH BCGA SAYS BT |

fog gofice wer na crfta cab satz as faces

wyfay] 28cere cle eof Astana oid BETS AAs

Sere ek aivoly eerw als aka ae ptewe tt oe Bal ay,

wie tea ‘ow cab Share ya Ghee ey) aaeles wets AT zy

Sty GT BAST Hew Pa-va ye sal as eta Bray aa cay

UG sa Ga ok wit safer ates, Wate sty ACR

afatra ( wes war) w-cas atte aiteal Clete Sa wit btficre

ofa TSiea ers fiey creat ATT |

BIS ceti—car Pier cs ald pte yfraty aah apfas

oats trary, Piarace catateata wy fafiacra try ce tea TE

aiBl vice wets pices Bites aibetsn Acatcr caf Bry atal |

Sery WA TS caycha cay, Prea-crcwa cece Maal eeu TT

fee bora ote cata aoes | Seta wear pices otf, bifea ate

ae fafrners BTS Ba aR forfaa oe aay fabs aE VBal AT

eas woe areaa motata etal cath pier aa ae

aces fire xfan, coups fmeae ate fancr safes ye

efx, Matsa maitre cre atte xfaal acetca Bra atfaca

Brae yea wea | Batre otcea fare FS eT alt Tie, TY

atbata ma Gog Sore ANT AUT Bel TTR ART ae CAITG



BIS 8 HFA Be 329

aren om Sef aes a AeA aM sficw sits cABstcad

‘fafars |

qv BITaA CHC Gs ae aNd atz oie farts gi ‘a ata

Teal caves force ate fasicas afew ye sfan aay weg

aly fam acetcs bia atfaca ote e yfarm aty |

qu c¥y cabs Fe ovis cata ea) PE CHA cae Cala ‘B’

ate fem ate aay we Bf aw Hwa ecHs sfani AES Bq,

WAC Mafey cH CALA ALG BST | ata Ty acaa Gq airs

mceriea etal atfael cwy care cata ey |

cat tfas caer ote yfhata watt tatea els sree cacua

frgry seco aah sxe afin pres eh awe atharg

BITS Fa | Md Hafers cawes frence wie fata SE Fa ey

ease Bee cacwr figs wey set er MB ATT Hy atficw

werd SBS] Gost aq cal cavicaa esta Auta za

BT RES Be ca Bp a Ap Ate Aen Bw ace) cat

“fan Be vlefrs Shifice catasear va ‘w sBewreyq ass

qe] we aa pte yfan wy «% eis ceaamie cat

Radius to

Clear Chuck

Cleats to Fit

Ways of Lathe

Grooves to Fit Safety Board

Woys of Lath
Chuck Cradle ays of Lathe

o> a fom

Biers cae ABT «Stat, Ga fate Ewes ote xirw BaDifecs

cota carateata cate eel aR 1 feiss fers cotatBata ee afar

orentca piace ferate fee cetain fain ace: pte catia

Pris omreta safes cy tel yfaratya vatzaty aay teice



daz cae CaP faery

eitetrs en ety al) aa, Bel aft ate emetse ate, Sel Bett

cay pase MRS VeCS aay @ caficay carey wis BBC aT |

meay Ste ANSaT a afaraty AMT vice aie dos ae foemE TTT

ae srst ae eM GS) wesa gay wala fie cafe

CRS HUY SEs FYB] BT ae Gorag fre pices atet wal srt

Czl carey GIy Alea oitey way asa afi Gel caq oyecs

ate (Just) rf seq | Sata Bra Htehd efarw @ Haterw Alay] zy |

pia o-fafnd oics ata Atleata faa

si BYCea NE setae wll rfl a-ofece Saw aleA ab

BATS BELA |

21 BF @ Faq gee afer fry fra Gale Hep sfacs erg)

Sey BCA GA G-9F iY AWA A Ae Geld Drea yfaca Bia whats

feel ea |

©) Gale afr bier catca Stel eect HiceA YOHT HEI FICR YA

aay ater oats wie aface eBca) Bata era acaa cafecs fos

att oifeea ace e8rq ceite Se ae) wea farts fics

wre aiaal| afar wicrs fires w-ce Bes frcw seta) Tot

al ote gad crtty ey wend fe gale “sotce ataata afy

aia wis frm w-oface ate ate share aera) oe Te atfer ze

AMVICIS FA BSCS ACT |

Work

302 at fB—cHa Bf seo at fox—cata Bria

81 we oe Sih sal ce oe af Oat ag ae



Ts 8 bier Fe 20

Pry wwtcy Bt. shire ca wie eer vie al ale: arog ofaars

viata Safeceey areca Bra wtf eee |

| ce cala sal atfecr cataiba afew atfecaq ye sedi Atta

een Scat Stata ata wR atfe ae al tna Bafeceba

MVC catafey brat wtfers Bera |

208 at foa—facafeg s Biff: see at oa—aanGs ya wighs

fafag ay xfaata dfs

&! wally vices fee facta seal ater aa aide wNcB a

TOI HAI ASL SA ALAC FSI HAT wy ais 4 aw xfs,

atfes ae al winia Safecaba ( He RU) Aety Gta wre

Sarg] ow a BCA MeaT OTTER PA AT UY fSca OS let HecG TH]

UT aT] aa ‘a HSA Sy

11 wa xe airy Sat CRID BT Cy, Say Biewa G9 Aico ANT

a] BbStT SR Bae GTS BLY GS-47 alegre airateatty

Me ce OT BYE. eal aw

ce “0 (ficwa Beara eee eta
@nD " ey) fics eRra | away

anal’ AAs afer al at,

St ay wat ae

— my «Cae FH

sow at fou SSS Ate Ha |

b| wa asta od aa sal G-ce oAaaetcr Heb

Frew RCA



328

>| aft aa

Wer sates ata

bite «SiS zy,

OR

aati Gq aie

aia wit fees BBcq |

wae tif, | eBay

weaty tay aifsaty

CFTATT GF BE

‘y «6o-yfaal waft

aS Ae taTSy
eae site aifica 399m fq

ata ata fabta sfaaty ay wae ANT AB SACs eBrq aT |

so] SOBA BeHT AAT Cy TAT aw xfaew zoe, cH Via

Saf yim ate catt fra weft Sti sian adc vice eal x

qpetey Ma WH eat sitaty ater zee sal a-ofF Tifa

sign aay sian mere aera, aaa “@ fetes ate ate | Dicey

ACH SAS CAG AT ‘OP fSfag] Ten seats Ste

so) Wraatasi—oirre Ga ar eee | caf atentea

BNR] LF ATS Yas Ns casa aeew cecal stad cals

BATA AAAS GI VAIS HAY ots-G, GAT cf Ml a] Gai

FoR caficy ste atin Qebay Mec ca |

BICHA Y¥—> 1 GHD AHA LH Way Dy lars Tesarg

sifseta faa wlawicd CoA ( Lubricating oil ) fecew Bq ald ary

caafhy coca forts! Gog fren fre frets sacs ea) statface

aly fewer a ofaeta sfaice az

21 cH capt, pte HRS feata way ote fe-ag ahora

He aiatea DS fers TE) oreq afew ce ater ren

BT SUA Vie Coy TUS WB HVS crea a xy, Stal eee ZArw
Ber A Tey eH OTe cee) wey qe Hire TEP afeay Bre

SACs Bera |



AID Bens

ATT 4] (Mandre!s)

WLS A HAL BIFACAT ACT SHS fa 2

ATICe MA—Ayery SA (Hole) Ac aferay 9 ues

fabtasica (True ) bri, sal ate, wea fer, cate a faata sat

qe oaftats Gy Cy NED Meal ate Baata wal ey tet

WTS A Az |

BAMA —Awe heri—cama, fafa, stota—aFara we catatFaty

weney CX FPGAS Spindle) a att ( Bar) Haeta Fal eI, Getes

WIAA AWA |

BCS. STAT 2 Whee a aetywe: Be aa CTI—

(1) fers Breet (Solid Type )—Fzl Fx Beaq fafrs xq

WORK SPINDLE NUT

‘Eq MK
LENE

' $HOULDER SLOT TONGUE

Oh.

sob at foal

ae BUCS Aletaie: afS gb 006 Rie cootq ace, sre

(Required ) aly Atetaqe: aoecay staiatfa ates wee |

cRid ah efars aly ae WS cRIG aa aw aA FAS TT

wom] Fs wedi aw ey) WE seer Gey ce Asa Wie

fafes ex, Stetcs elf Hb O02 Bie cbata atew aa ova oTF

moe. crs aaa ata HAS aioe er) Bete Ba wie at

carcay cat etna ef seq as fas ota ey

fw wg, cot Rely Fr Vel awa acs PRers alae,

ey GR ques stata ay waeiTa sl er Mets awa



d2v Car catia faery

Oy CH bit CH Biel awhice heme ct ficer iT ay oe
face Httal otf ca owe aes aca NSC 431 ey

C4

doa a fo —A afats ae a Baa C asrsttes aytee a

yal Weaty Ate eee all awtice hogcr pURatT 4

wie tr sates coq weea Hex Sta) eta wa zee

aie cy SVR Mew aca al |

CRAFT FOL ATTY M ( Expanding Mandrels )

“ae Wherry sa flor wee etre cy, af atered

cela So State Sate Wig ore arate! we Ree YA

shtata Ga cwrtfes wtoe a Coat Fal ea! eamesthes apice ace

BCAA OR Aeog wale Arata ace atwia wate ate afew ay
WO, A WES ATA Hea |

sea BR fier mR Wear ca wate Setrs

cory we cay GIy aah COV TF (Bush) ate, cbety

aice,ae qs feeca otaia aera (ee Tai ede) ws Gaiks

arta piace |



TC a 224

dos CR fore Ae GF aaicay cme wie, crata

ReriR KF eeta Dieta Ata air faiee wei fifate arta

( Cylindrical ) weft, caaatefs aeq Gay aetale fics wifes cong

WS (Slot) sti vice alts adefta wast ae ond eBew Gory

ocd ore: ater att | cammtefs aay ety ae Fe

ace oar Gatcse vifae ab stb atc Wels cartes aefy

Gry ASA Mal Sa, AACS Gory ab ass Fey aca, a

abeface faq (Gib) AfbstRal Slate Bia ca aw Gift, sfarw

eerq SR] wT Tae. CTS, chatty aba cy fice

ASA Fy CAB face cofaca faaefa Bol zy aa aeficw catca

BifrM et] MewA Ke atta aiteta fefen aera stofaies

qe 44 AT |
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ve feat dea aera vlatsee zeta) at ote sfrw

weer fea otfra wee ates wee for a fer ote Petry ate
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TUT Bay SaaS otytty atetea (Lock) ste atei Breaby

fafa stot ca par atbeteata ata ( Tool Holder ) wiry wietrs
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seo ae fia—at a We Hite Fars aacetyl catata die sal aes

aycat> facwre @ ge arf atatce sitio, oF aera aaety Bea

fara cfs Fa ace gah sfan abt esa asacy oyfad abtfa aeeta sat

bla |

HoH Vt Beas caw—aiva HFT Bread cw BteasP

creel aie. cra Big ata cies cae STAD cacuy Bq aay

fics arate aca as Balsa aE TCAD CHOTA CR OT | BITS,

Fel Pars Clarwtes aN rT ae GTA Fors ately fers

aia He cai were wore CAL YE vi FH AT) aw

Spay oy wtuare xe a wfecwe ( Power) euBray

fice ptr Fal ate aay, BSA wa fens ata ay, Bra

atta ecw efi ate ca tere Raid ceubces ater ata

WToTe |

aa cata cata stort care Brabe wta atte ataty

cata cafica Breabtocs aterarfy fierce oterm eal ag Sate WH

TS MOAT TUTH SiPats aT Far AA toy mY ee COATT a HE

Bifas @ catfas sfaew aha ea |

29



ave cam cater fare}

afestet atu wtsy caficr ATBG ze Bret ( Side hung

type) atte aera effafe artcae tice 8 atata aiicacey

oe ahh carer Ayey stecu

ata ate ays ate thy frecag

ase ts ma CRM 6 afare

Qs |

Say WTOC OTaw

cafaca cata eT sy fee HF
ed A A—ATBIA ST ss figca wafew Ba CRE ata

(8G) «Bata Atay ae
ICH TI |

ae catfee @ fafea arm Hf

3) BC |

He FG wae apicay, Buase SeG F Uae “fevws olay Fal

we) we feo Re wae wecatfas lat Aletey |X ssUce

fay woes seiewe yay Aaa WH!

Byicay oa Breads we sa Pray

aerate frcea cre atatsatay Ga BF

{ Stop ) Bazi Bry |

Vea cnet 9 Brea coeeT ACT

otiefay—od 98 cafitas etata tele

REBECA, BAB CH CLwTEMA TCH

ace Sore ate Siga cry ate BST seg at fea—atts,

GRAAL SH AE FHT A te) cattie B aay

WHS | ra CaPHE ATT FAT rae ate ae mercer aaTER
BieaG GY BS Serta (Production) #5) gia aie eee aas aw

cafaca fare xeutce Geta escrwre— tee cata (Bore) aj 5c |

>| Aa te Fret cx wes ays sca, Tad Pref vary

CPSs CAD SfIM TA ATT

21 Acwrets Rrra Gay Bt (Stop) a feu fiery (Feed Trip )

VTE AH Bea, Moyes ez Fs eeaeh wraz arty si) eT



BITID CAG SNADA CH sve

| HH MRCGT aay BICATHA Pcs ows ACH tA ST AT |

81 PH Gas WAH BSS UPwies vfsata aay as caer Bley |

243% foa—eAG Sti comtT oeo ae for—cat ata Biftal eae

came or fas ( atal 80s afar ats fe (V) aigfes ge aatbes atont

AAA) BIB CAG QF Hetcay comta farsew |

HABA CAG STB BH |

BICAD CACAA SiG |

Bifse—ara Breficy vse sista ate ey aay Betz stbteaa (Bar

‘Turner Cutter ) ceam atq cey (Face) wate ate] (Top) atsfes

SAA Sbteoce ore sq (Vertical) atte Bays cH

Tare @ aaa coca frre camtea Atel sibs COTA eM za |

apa BT ate Bilt wets

oatfas aba ate Bitter atbts

CAMnsebla Utis a_Biie oA ate

RI 6 aBfas sista aay AtsU

fratery 6 fr-aytery Crem ZF |

CAA (Rolls)—aty Fa etatcas

calm, 4 CAPT SH aw BYfes-cy a,

abt fa att a freee ate) aT; we

abt fae freca atate xftat eB a, Satz

wey OAR fH Ya wel @ fry w ay |

“fee TU Tit Te SE Ste ze ata

see mR fha—eipa) oF

Hettay wpa Westy zal

Ta facea Race eteta

frgafeces atsfor Gy Gotha

BARA Acar) wrafeces patics

meata (catngsis) apa

qa |

Hay aay attire freca CIP Sew eBrq | eocAe fefay Fes

Romy faite feats fear ay awe 28re—



5%8 car capa fatap

>| Gtteprecaa (Rolls) cay uate Cicay ys ws caaty atest

21 itr rece ce ste att ater aemef ote oe Ape

fay w corte cae HeyT oy FHT GOT TTF |

el ita wecera cae ce ( End play ) wt, tote firrea aU

002 srw 003 Sfey cat Aerts 71

aypifa sta feata orate
( Grinding the cutting tool )

31 Star uta fata ae Ar cote st aT (Goggles) *ferw:

By, Mace MBiae Tey Ft ater ath cotter sie sfivw

a Tce

21 Bie atferata ace cate ( Dresser) firm etary att efac

PLAN ANGLE

) HORIZONTAL

NOSE # CLEARANCE
RADIUS
en tf

sey me fa

gem wimwET COA Saw oy, Tete ater seq cAvoIrAacy

6 GA AATF |

© reo ag forma ate oat cam Bis Far aise sfarw eBcH

atetferece 3¢9 ae foray arty efaa eteca dette ase efam eta

209 a foal



atria ata frata orate >¥e

aytya @ At8u fetter wien atfice zerq1 asia ateca

wats fre sare ye Saal wats Bs fers Bare BEre 1 AIS fae

ay AMY Cla ster Sal ate AHA asf sue afew

cin @ festa cfm ate ayer sire gerq ua os
ayaics atotia vlatecw e8ca | Toa ae Siem Ula ss

see ae fEq

“face Sct 6 ates atortfar te fae afew zecq cae

Gr BeweT SSal a stsfacauy ww fseas sty ( Grinding

Pressure) frre xara! pa cache Bq atti atfay Fae

ttefee Siew a8 1 ate Ha creda Brg afew ay atae ator

Seas viral Fa ay |

oermaue 81 etary seva focma
4 ere ‘ :2 ay ata «fea Be ycda ote

ry wp fafo (Front Relieve )
peed

TOOL REST ae a catateacia wo frratcay

Yi | Horizontal Front Clear-
A RY ance) sary @ i fiatcrm
ty A ayia conte attfer shire
g BRT | WF CHT 4 ANSI TY

eter etn atpifaisce §— atefes

earn stica otfm efrw S8r7 @

fewtra atfes stig siz
sea a fea aAuy Sfirw FT |

er



dey core Catan fare

e | seaae foray ate

aot iate afra atti

fafea ace ( Nose )

ataty cafeaty ( Rad-

yee A foz ius ) firm 780e & |

w | svoqe forms ote afar BY aacae we Bt ABecae few FTI

fz, watea feat

afare R8ry STE

sooay for ares afm

qface ota at8ca |

41 wom focay oy

Bay eta (Oil yes at fez

Stone ) ata atstare BtBeaer tary viral few ECA

tL
~ \Bench or Surface Plate

soe ay foa—Pa fab cats



apt fe sty frate orate 5¥4

ate ae sicw—- A—36—O—5—B

etal fefay etre— A — 60—N—5—B

Sh te sie— A—30—O—5—B

D1 Br asia: Se eta fea ovens forma ota crfarw Far fav

cre ( Tool Bit Gauge ) qtai 4a Fal TH |

swoms firm Fa etereaa ass cam othe Gat fap fener stare

ZI SIN HATA REACH |

FANVT Cate Pa atefae

atqaleu Pow Fa age aay fafasr saatscwr aefes eer

cataat sath 1 Gr a fea we Gaey Asie Fa B71 Ys

nie xfeatl gato firm atefes sia cota ee ez ai fee

Aegis: QS te Sato cen WA D1 Bea Fae afagfas

OIea ating AeA FANG TetT sofas sy ata tA @ Stel

Saw Cs @ attire ats ( Crack ) soy arte fo asa Wy |

CHAS Tes SATs Fa Wa WH! Sls VARG TIA

atfraty HAT Sars Beata Sfarw Lea |

SASS FT AI ATT GSD CAT a catticay Sra athe stay

aii 2 cata attfes cafiraa afew catwies atta ete

Cy Gace cw cata CHIC Ste BTA I

TITAS BA wife Very arecH ate aTefex Stara feta

tetas 6 cca ats Siam fe fy efi ea |

Hansy Fa foacr ate ex wre face afar ea) eF7,—

ANS attafege ( 60 fas fifren stzateu cee esa aaeta afew

Rare )

>| SP-aceq faed 3 Bfe atety ate ( Land ) otfem

Tan ateca Abt BA Bate Grae atsies sfarw eee |

21 SPacrgq fast gh Bfe arate ate ( Land ) otfem

ain Sime Soiits 6 wofatan otra wom 4 fea a

SoS 6 SS atcry stray aoe sw Sea |



Sur come cater Pepe

o1 fe rT oy AU fFaCTH BFA ose Sige Bra |

fasfamy an@fee (100 fad fifreq state a 100 fab

UIIY TSA )

81 cofeer caBts adte catriatt Rhrw cated the PY we @

BA AVG IF AB fas Sfarw Vora |

¢} Bate Rar state Voucy Cente eece oF aay fo% cata

( Chip Breaker ) atte ofirw 2274 |

wl ofa GB RPS cots aie aetecr ee featcrH @

mse HatceH Byte ase Slaw S304 |

ayifte (Lapping ) (220 facta fiftea etaatdu a 220

farsa Ulam Bs Waay Shwe eaza )

a, fia fea atefacua aty cae wea efits a8ra | HAA

esa army afar eer |

vl cae cate cafeaty frew sera) cay Teel ARS

cate cafes vai are uite aa ote feat face crem
7

catery TBA ( Share ) cate cafean ( Sface )

4 3fe a BIE Fy 5

Ye 28S 3 de

Te %aG } 1b
8 ] 3

13 Bre 1] 4



aifata Tz ( Measuring Tools )

com al CBmta crea Ber wT a cee ( Plain or

‘Tempered Steel Rule or Scale )—ser4 catafay are a Bal

aretgaes Me Rear fais or; lm Bacar Biers SAS ATS |

sue ae fb

Betz Bere wit va Be a ata fe Say ocr afer ay

came ten win, Ura camer wigty TeRtA ys FT! Le CRC

Sur yh fer wir ecw) tata uw fits ee « ay fats

CAtBFabIcaa ATS AICS |

can Fearn ce sca Sie 6 caBlaota aw favre Sex

OTIS GH |

Sie atcrm cam Sie mets cae Bice 121 mata BRM

foe sq tre adefa Sf siete wt) as miteft wotD

mist cra] CAA ae ice 1 at ofwate efeata wy ws WI A AF

1,2, 2-meayl ate (few ea er She aia eipefa arate ARTA

gestet from 68 ate Seo" wieia Ste atcry My TNH

anty ainty cate ay) ate Bfe apt ately aaa Qeetet foe

adie, us Bf ala vie wit awe at caatofa ate Shor MF

acme] Attia cet 1 a8 aire cotntbta tf a ue & 4} THI

carmitta Be a ae & aCe Aaa BS ACN GIT Shim ae Biers

aie ae ASS SH ae as wT cat STH OTH

minty cetb was Bathrrce exta wabe Vie g” Toe VS A ACT |



24° core cata fata]

GRA TMS ATT Bort wit slaw share usw Share 64

art oe Fa ey oe afsatse cartels yeast cael Be

aay cate afin Br aa 48 aiteface wetecr erase cater

tie pe” a aly yw, aceq afar SA" T CUT WH UR Tey

rae Siege” acy micts aptefa fe otra was CaIb Bsay

Bz vs ae Pa aay sic i ga MSca as Minefere CHS

cautery atic cea ata att asarg ray ay fs Ate Tw ah

ait Afar AAT SA si Adc CetD sien cers

Bl a—yxz Sere ye’ Be Tre ye AS" Share }" Se

Tos @ | oven fog aay sary Gay lqwetcs Fah aera |

qiq 32 4 64 Siete wae Ca ay afaCw By GAT BIAS

aay state aa afee afafe wate were ome ortenip

SS SP UN aw Stel val afavioas) aaa, Hota Crate A’,

Cfarty afer 48", otefe Reais wtecr eA ast A A

ge acre ery fra cet a cay cya aw, tse ashe

a tt RS UR emt Ma Fa ores aft tD Osa

Al SF

cata cata cacy Sf 12, 24 4 10 wea faom vice)

cenfe 12 4 24 wit fame atfera Sface ye oer Slt FH

SSHCH Secs wwerma Teo (acy) sag MT CA Salo Ait AFB

Eseq_Wiaics watery Vacs (ace) salsa sore sien

wai Atom ced sfam afew e8rq1 cama, qh” Bare 2”

(aie Bf), sy” Sfece 3’ ( gera fea ee), de Share 2’

( og-e ), 32" Sface Ay” ( Hees ata She ) atefs az |

maface <faaty afaaty oy acre aay Saece WHSley OTF

Fa aT otat carr ety feats aay at ww am Bie ite eM

areca Gta wafcssy wict VTscw seq wae Share ca carota ata

wit Sa zeus aay awefy wz ate eeeq cs AUthce

waaay CT TTCS eet) aA YR a Bie wae QUE efae

Be Mit HATH Sie] 2°6" ( qe malts aT Sle ) Zea |



aifraty 3 s4y

Cafe cay Bw UGA os afateaa Vaw vacty cam CHALTS

aterm Te, wee os Sioa wa state Slt SSCS as SiGtT HBT cB

cata att atiea Fai ate

alecantfasiz aylfartta ( Micrometer Calliper )
aiecentfabicra ga Afe—arscwtfabts feat ste sfarwre

qface gay etic cates fin mace afseta ate ater ecatea |

GSR ate aae Ato ABH ase Sara SE AAI ARTE Tacs

ota atBcq 1) ate aie caleba Gag Fs ws ate catata aty, OTS

Aaja sting ra Spindle are Thimble nr on Stop

Clamp Ring

So=o./ fimLock Screw

ywe ae fea—atscatfabta anifanta

BBCH HA USCA LSB ce CGI Atay SCS catreda BoHT AMISH

fie siaaet cacwr aiets aw wieia wets fred ( eeu aft

Cow ae eta 2a wee) Hate BaCy ATED atattea we |

sgt yee cater atete qe cite Pip aft } Sie ea, Stet

aay aid caida cathee fea atfaal wate catateer, crcaatp
2 Sfe ates wees KF epee Fete aH siaate faa

ate ae cxtaser | M1 ate fie faca ude welts yy fe

aise aera, aati om acer ew wate cota eaCT AT TC
ip ficoy Sw watt wittsa Sea | :

aScaprfabia— ove ae fora aefas TeCHT ATA cy, cafea,
Pea, ott @ fer asn aie aah % ateieD cafe
Se ae sal ate wae aScHrfAer AA eM ST SIA WAS

qm a we way site fic a ae L matey fees ab aTeT
ate) ate ate wiBcatfabieas fats ctcatela wr) Baice

catten att aac afwats aaa Try was pix fers ae aT

fade stem wtecai fawace ace cataten at mec fafen

atz fafer zea pit ver Giz afore way fafer THe ATT ASR

aiecq| Bal ete awa Bae ott coh fcr wecwtfio ica ca.

ae zeui eats metal atfacs |



142 ar chia fare

aecatfipiaa Praca fies face offs Sferw 4015 caw ath)

ee aa, Se Ahaay fewer frre a ss CHITRA CLG FBI

ice wiety afee feo sca fora fina fre foecag afew

fe atete feet catettcr Peas coca was ara ayes fice

qTHeTS Cc] ACA tiew os Sie afaiaw sia aety 10 wir

TS ae Galery Big 1, 2, 3 ole aca fee eq girs

soe cee wit tate 4 west fase ate) as SITs Get

eff 4st wets catefa wet Cee REM ee TEA

uicay Sry 1 Se afefe sta cap 10x4=40 wey faww |

RSI SalT CID GH wit Hata zy Sie wate 0025 She ( oHfdat

everta ) ix

eas Aq Batre frereae fram va sfarw 408 ce w sbi

are qwat Prone adic faye ow ite cater ay Bfe

atte 0°025 Sie aittsra| Heng cre) Were feEs Am ae

ate catateca feces sttcay cets ae wit ators 1 feqcery

afafe aiaty 25 wit feww atte fag ve one gfaca aft

0025 Sfe ( Hfox ztata) atotty wre Zeer fears vfafey as UF

it catetBeergy X Js) = doo 21 0001 Shee ( ow eter) GEC |

Necaifista fos fana—ascatitts afew eter 4a

atcaton eee faafafis faapeia aca atfarw eecq—

aca Hater Fa | wrt =0 025 Se

” » » 2 » = 0-050 ”

» ” » 3» =0075 ,

» ” 4, =01 ”

ser aicarra Sg ate pet wit as Siar re wtets cata
Brie aye fegray oF asf att 001 Seq ( ow peitaT ) AANA |

® Ge Bley BATA Silay QS GTA so05 = "001 Rare STIATATH HPS SUN AF

erata aay a CRRA

002 Sfp = yg staTa ‘O11 Le = ita erata
003, Oo = fea,

eoteeees 025, = fe ataya

009 = FT oy 099 =, = fare ,
00, =m , ‘Ll = GSH ETAT aT



atfraty U3 S40 |

40 10

a= | 5
9 MHTTE IS =

20 0 eo
A B Cc

~ | cp Z 25
Oo 1:F ON | 2
Mrirel° ITTTTTITITE:20 20

= =

D 20

5.0— E F
3

at
ye)

a

RTT > sy 5
5- b

| LL LIE |, equel LLibifda ° Ei
1 TE divisog PTT TTT ET ATT TE

an - Lenane

os | 45 45 “
G H

wm 5

K
you mH fia at scart fio rcas aM



248 carr capa fae

tf atecaptfadtcaa ate ( ov» as fa )
0°025% 2=0°050 ( tett state)

B. 0°100x 1=0°'100

0°025 x 3=0°075

0001 x 5=0°005

0-180 (oe wt athe stata )
C. 001x 5=0°005 ( te Baya )

D. 0:100x 1=0'100

0025 x 2=0°050

0.150 ( ae wt HATS StoTa

E. 0-100x 2=0°200

0°025 x 1=0°025

0°001 x 21=0°021

0°246 ( ya copfast BTaTa )

F. 0:001 x 21=0°021 ( ag stata )

fafafasta at ecaptfastcaa ale ( sve ag fda )
G. 5 fafafara

0°5 ”

55 » (ates ott fafafabia )

H. G-44 Tia FATS

Tt. 2 fafafabra

0'5 9

0°43 ”

2°93 , Ca wins an for FRReTFAETA ) |

eifiaty ecantfaetcaa at ( 2 4 for )
J. 0'100x 2=02 Bfe (a wt)

1K. 0:100x 1=01 2fe

0°025 x 2=0°050 ,,

0001 x 12=0°012 4,

00001 x 4=0°0004 ,,

01624 (om et Bae Eterts 5YA ATTY )



atfrary ay 4¢

Siftarr wecapifatra siifarta—os Bfer etets otra

ae wit BORIS VR At ASAT GH mMscatfaster wtfiats sez

ate | Satq atetcy ae faq we state were as wir (0-0001")

orgy att geal tig; “0001 Bfare vafe sey ae ale aa |

sov ag focqg J aaa K-o9 ote aicacera oifsfare 10 stor aa

tee aes os mute forgery F wtety TAT |

ofatcaa 10 ota = feecaa 9 wis erate 009 Se
ny 1, = (29% Bf = -0009 Sf%

gers wifaaicaa afwte wit feecera att arate) ('001" — 0009")

= 0001 Bf ( wae ate ) cats

wtfaatcar O atatB ata feacra cate wicty afew farm ata,

Siq tei wats an atte cataty) cs waata otfiatcas | foes

wicta afew faecay fie Aaast wicta Sete aicw “0001 Bf

(aeatt)*| wtfiatcrs 2 fae wiete afew farcry Tazaet

wicrt Gate atc~ 0002 Se (Wate) asarr atfors afew

0009 Sfa (a ate ) oe aq) Slats va wtfratcay 10 fofew wat

atata fears wate icra afew fafa a

eeate wrferarcaz O wit aie faRcra cata witty afew am fafern

sifaacar 1 foes rit fect cals meta afee facta, we

xem afew eacq few atta] 0001 efe cat yfemce aft

wtfanicrs 2 fofeo ata feecra cata iets aise cara, ote

xtra afacw eece fae “0002 Sie atae cay yfautcy | wea

wifracar wwe Rare wit fears riers afew fafaca gfarw zecq

fread oe att uti, os Bioq MA Stay OAT SS GIT aT

CaM YETI

Cifras mecapfabta stfeata fray —

otftaty stecattts afeety aay aieaws fie atatae

atBcatfasicra ata att atfea afacwe xa, wate ta cre wicra ACF

wtfaatcas we aeaya witte feacra rics aes fits A RUT

wafaces ig Bye My TATACw BF

* 0001 fe afne ae Bfeq um Tiata Sear ae ST Hos Fey VANS 9s

ate WA |



24% car cafaa fase]

wiftats atefee artfrta—eteats st8fes artfratca cam
ces (Main Scale) Sfecw faow atce wae 1, 2, 3, Feet,

ata fee vice; oF os Se slaty outa mt wiet foe

Qi aveseren ties Ali Z.Ldebidebiseidekiaa LSU LUI? (ith ree ltteer vaares

sua me fig—st fata Bre fee artfaeita

C8= gat atm F | MJ = quae ‘a ( oF B-B atta Frere Tia >

Cu zytTMr FJ=feas ‘oy ( a8 §-f fea atts )

M= (aq RH I= aya qua foucaa ait BS ata ataCTATT

A=aiwate sfaata ate B=xcata wea aifacaa Tit AFara HraceAaa

Vearfinra cea | P= fowtdua wisa m4 aSata Gate fay |

aaa wefre 1, 2, 3, aefe aan ata fife eice | wre sata

winefy tice SCT ES RID BT eRe GF ottefy

aera yo A 1 Ser aaa) as witeface ately HMA 4

wet fee sa seeice were Fic CP vtrefy 2

Sie a 025 Sfeq Fata |

otfiars care 258 wit Sar etre cae Se alata carer 241:

wrery waty) fee atan oft cam cacy 24 wit Hazy x 24-

= "6 Bf |

eats wfrata cacy 25 att qate 6 Zhe

wits , 1, 4 as = 024 Bfe

RST ifrats CHT S CHa CHAT ASH riers acey SHte RABE:

(025 — 024) = 001 Bf |



at fraty ay 344

etftata arifasita atfeeta fara—

>| wifeatcas O-fSfae att car caHCTT Tw on Fhe ity eBra

AE aay wefices Bet TATBCS FECA

21 oF Sfere me wt sim cal, 2,3, ayfe fries a7

esrics, cat Fae we wiftats cara 0 fofew wit tty Baca

cB aeat mafices re lem acy TABS ERT |

©, Satz te wiftatcasr 0 BRS rte cra care AIO CRIB

Ql sup str ate eecq we fom eters afarw earq ; ets HB

AAT TH 025 cH wd SMM, > Gag gna cy aA eho face wlats

afes att sfacw SEF |

81 Recerca ifeatcaa ce etre cra cacre wictt afte faface

BS Araty atte apary Sirry SS Gem cat HITS Vea |

1:000x 2 = 2°000 3fe

0:100x 3 = 0°300

0°025 x 1 = 0°025

ot

0-001 X17 =0017 ,,

2342 ,,

5 Pfs fea mm faarfos ciata

cate. = a ecant fara

cate wecartfaits Prec cle Ft etce Siete FD RererE

bad fatafitts ca aicaay Bry are RID UIT

wit atte ctete 4 fifafittcar vata) wa, few ue Ae

gfe Ga aieacag os wig ete “5 fafarfaote atttece | ataty

feycarg “fate 50 ict fame | wats femcT we oe tt Fata

5h = 01 faferfiote |

aigcartfaors afvaty aay aay atficwe Rare feeae ead aH

fifi atta eeatcy (a firfaicas rine ee faferftetcay

rit SOR aR TW aT a ae fifefistcar ripe wey ate

ways ate) stay crfece gaa se aed fafaficte ty

28



34 aan cata fate

Bue axe, FAR CHIC EBca feeraa sald TT its Rea I

faery cl aap aa te e8rq fafafabtcrs cee OTT GS Tem

Catt afacw Fetq |

cates oifiata atefee antfatta

cate stffaty anifritcr cm cat acme: atin Roe

qe | as CTT watt mete fee se! TTT OTUs

wit watt wae oe fifafatta cr) ecere fafrfibts ataty ata

ae viet eee wee Tea ale wiftay wifticas cA

Cara AACE] FE Tt EeowrE *5 fafarfaErs ( we fafafEts ) |

Satz wiftata car cy 25 wien from vice Gal cra cae HATO

Cord ca Blot Sal atcw Stata 24 wterg Hata |

otfrata ceca 25 wrt Hata can cacae 24 ota Gate 12 fafa

oy gg gyn, = 48 Fare

Ser aa cee awe rit wifsats cara eet rit acre

(5-48) = 02 fafafitts au |

cates etfiata meafee ariferna faa feces en 9
+1 wiftata cares 0 fofee wit se ofa fifafaots tts ZeatcR

crfare B87 |

21 wtfaata cart 0 fofee mit oa fafrftets witty am ‘5

fafarfitrs ata etatce fea crftcw e8ra |

oe} wifists car ww fies rit ca arma wath rice

afew fifa ce Feats 02 ut ed Siam satel eece STAI

> ae ea ated acre ARS cate SATS Fae |

‘cP TED TCNERERE



farsa cenprtea (Bevel Protractor)

face (Bevel)—#z) crfcw sua ae foray atE | Belew cata

festa att a1 eter S21 ate cota zee oe fe att ote

OPS] A wy a; fee setx cquih farfaw sian cata

CNS A TE 2G wplrcry wit Satew wlan wen wy © HF ater

IBS UH) yao a forme fAvwatd HAVA YCbT Coty aIiCS
AIRS Fz |

cantrreba (Protractor) s—catiitgor esvery ws erica

TH UR) Tt AePwtey cola Te sw (GA ery wel aN Te

eee Sete ca cata fathe card He we) cafe xt @

Barret act fefey ctatcas colntey aaety eal CHT alata

carey Date shaw xecq wie fase seq aay atgfe ¢

fig SreR Bory |

1. cota da cartartaba (Plain Steel Protractor) s—c#q

Ber cattery, cattery AU e GU ak Fe arm foe |

CATE caw 180 feat atic alge offre gta pm feairw

fawe etc | quire cataten oath ate ata co cata Bis aTetty

SDatA UTE Cle Bice fore fal Sree oteateA AIS CAB HEH

ice Sz yaaa SH TT | HBS fr ae focay ay SPs ahr

THATS By AAAS Fy |

2. face coitgrieby (Bevel protractor ) :—fareq

conbteta—conanrery CU e GUT CEN ue BF aH foe |

catatebs auld tate Be (Stock) a cay (Base) uae ye hirer

(Swivel) 4 birab (Turret) «3 aa were AOS | oteacsa Bry asp

ater ge fre ate xtra 0 fost were alae shy ue ue

fost wea 90° fost afe free fan argufoce 180 fuses

faq wore Frew sa ates | Bicad a 8 feats ats ard) Uta

OT re Wass wae Rw catata TT ae wate aleT AtEtCT



ove Cre Cary farap

@ cata Sas etry aibeia ate UTP tartha fice Hata Te

GR Cl CHA STITT CSE AS Hecy GsteH ate TH Cate

cata facen cattantanca fafae cacem (Spirit level) abety eice |

cama wate pytiby ( Flat) ace, yee wey State atsT

wy em AT a Ata ( Lay-out) aq cacaq Baz 0 fifew

ase wit Mee) Cs wets HS Bie a Clete we feats

wit fafratce ster crfam eterna att atfea efarw sy as

eats catintescr tf feat ite fy eutcs att ate! fee fests

wats alte AAS ve att Setew afSs Fal aT al |

3. wtftara facea conartaba (Vernier Bevel protractor)

wtftats catitaby ateten 5 fafap (iy feat) ee at fy wetce

TSN WH) oF oats catartsoras cacmy catefs Bem YT 3G

qaray ose os fe GT AT a) ae ge frists atice 0

aire wae catty Fare Gey firs 90 fest ate feow ace |

GeUItT AN Tee 360 fESS fos eis Tra a weficwas

Bry wae wtfiaty cer atata cca wtf cacra atatatcr 0

(jm) 6 ye face sate sham win std etce) Ge oe Ca AIT

5 fafacta (1 fest =60 fafa ( fest =5 fafa) ama | CIBeM Tt

crftats xfata Gy wifaate cart Yay e8Te Beales afe pEly

ricer 15, 30, 45 @ 60 ati eice |

wiftary cagrtabcaa geraihe s—orfeate cacy 12 att car

wlaicars Bry ffs 23 fsa Aaa |

wifatcaay 12 wit Auta 23 fea

i, y 3 feat a1 FBP 55 RRB

meat, wifsate cary aS wit CaM wtaICAT |e MterT YT

(2 fed) acre 5S fas ea quae otfatcas 0 wit aft cHcag

cata etery afew faatar te Brean catatee wtfiatcas gem

winwre wraters Sta ste ( atts wifsatcay oem wicts ) fie vers

wins afew fata ate wtel Kecm Stable fie tte fae Yfacs |



Farea catrartany yy)

Ge ortat wftatar feo wee fe ete tear tore afte
fierce Brew 10 fe yfica 1) kart wifeatcay ete wine Be

wie eae Mics ARS fers BTCA 60 fafa wide 1 feat fac |

wifes contitesa feacet “fers ea —
— (L atftratr cacara 0 fife mitt aft cay Grater cata FIC

ARG vmfacr fafa ate, Stel eeca atts ya ats af feat

oe | wtftatcaa 0 fofew rin aoptacy wlatcars wicta afew ffaatcR

fem fase xeatz oy wiloate cara Bor aires 60 fPfew Fit

ep aE sere era) 60 FofSS HIT YRS cam Clara HICTA

afew aryfart fafa atte qfetw e8ca, oral wat qf (GA

ae Bey oe fea wie aH BiEtcaa cea CrfIM ace RSC |

(2) ava uifrats cara 0 fofew wit cay Utes Cale HICH

afee fafaca a, waa gare stra ati fos e fRfie Bice |

aptrae Fe afvaty oy cy Uricad 0 @ wifiata cacy 0-4

Tey CH States Big ew yf fw esatcy afwrw eer |

(3) wtatr a7 @ ese fare ( farmawica aca atfacw e8ra )

wifanty cara mireft efi wee Zeca wows a Me Ofiata

CHAT OF wit CTH Blt wate wives Hew fafa vty

(4) wifaars ceca ae aeare wit tee cam Utsler wat
aicra afew fate weca cre eerie 5 ata ed Sfaca, aw fais

zericy otfice ata eC |

(5) lea atte xf fear ARS 44 atte FRE cart aac

aytreiea ase at thea! atBca |

Berane 1s—sao (4) ae face cinfaw Brteacs cay viatcay 0

wifeats cacara 0-4 wcay 30 Fa oH afeRtTE |

(2) 2 oad face wiftatera aa ri cam latter oe

witty HiRw fife feratce wa, 9x S=45 FAG RRR |

(3) wate afse att eBrerE 30 FG 45 FRAT I

Butane 2 s—s4v (5) ae face arfaw Srteacs ca tatcay 0 ¢

wtfnte ceca 0-4 wees 51 SP om eee



32 cam Capra fap

(2) @ «ee fice wiftaty carr gota aT car UlITATT

Sa riots afew fifty | wat 3x5=15 FafRe |

(3) weats AfSe att eBrwce 51° (GS 15 FAFA

Bayene 8 s—s9v (3) ae focq wtfaaicas O fefee ait CAA

water 17 fries witts afew amar fem frate 1 weats BzI

sat 17 fest cats fife sires) «ation aeaty cy 60 fies

mit Bebe cay Ulaers os wate ators afew fafa feratce |

Gureze 42—s90 (2) as fica oefwe Geter cam Olas

0 6 wiftats cama O ag acey 12° 9m afRatcE |

(2) @ oad frre woifiatcay min rind ca Ula uate

wicty Hfee fife farnce | were 10x5=50 fafab state |

(3) wats afSe at 12° 50° |

Barer 5 s—sav (1) as fora efawe Breas eH BTA

0 6 wrfiats ceca O-ag aces 52° ya afeaIcE |

(2) @ wees fore offiats cacag aaa rid cay Utatcre oaP

wicta afew faferm foray wort 9x 5=45 fafab esatce |

(3) wats He att 52° 45" |

Br Cazie faron Catgriapa ( Optical Bivel Protrac-

sua ae fea—farer 24° ae foa—ferer

tor ) :-—wiftats facwm catiteca acim fay weice att mate oy

| BE WARS BT Sata aeons es AAG dy ats Hews mew

aia att tfBets Gy Ma my Sacwetttr acs |





aS ae Veta Bey
..(Metalsand Alloys) |

“Baetaty ce ea Bieta TRS eH Se ety ( Metals)

a-aty ( Non-metals ) u% 4% quae free etpeft atetas

Site frare AFathy, afsreag ( psoTs) o teats afeeraey ;

nae FOS VHD AI ays atetay Seve sia aaegy aica |
atgy ae-7ee! ( Malleability ) @ aAqe ( Ductility) afys

REM MICH | S-MTR AMCRT ACA es HAST EY DAI CHA ATT a

SAGs BatT ASHI Bley |

32 fey aig e atgy acta vat ata fefeaw etry a

QyiCT YRS Asy wate Gia 1 cacaiewe ( Negative )

FBSaRy was ARYTCMA © ayT calfere tries AAR Aa a fH S

(Positive) fagyeatay |

ayes State Ys cate free eH TW s—

(1) cleats a cwaty ( Ferrous) :—aet, wate mg aR

Bice | cama —ataae (Iron ), Bat wae Gtetora were |

(2) Soneate a aq ceaty ( Non-Ferrous ) :—wete

aete wT CHE as) CRNA—F (Lead), wa ( Zinc), etm

( Copper ) aigfs was Sietcrg Bytery |

wytagy (Alloy )—gz a wuts tga fie a. tates

wah Sy Se Wl a Ae: Se A ction

(Base Metal )( cm atya wit aptace Aetcre cat) afew wR

afatd wate ety fimten ee Conte Fai a1 cama, fea

( Brass ), stm (Base metal ) ¢ waty (Zinc) ust: Be, cae

@ Baaia ST

APT ety 6 UTtTY Voarss atetaswes ety wT ET

* calfere rat —cr eer tee eBow faoreta aH Bel Tele qeT MATa

Be cata Tete hen ate a terface cafes omte ai cate acer) aei— ae,

CAR, ates, ora, wfc Seth



Brtricay ates af re

Corwicas ztfe wh (Mechanical property of

Materials )

CRE A wayyy ( Strength )—Fery at eae eq ates
ze AUS TT OT celts (Force) we fray wae

cTTaTy |

Com at Aya (Stress —qaz wah of steer atfea e8re
ome wate (Force) feey gee amfeaty ate emia aa |

TIF A ela Shrata ee CA eT afer YS ae

aia ety afaatr em eal cee atetaae: fer earta—para

( Tension ), eqc7etyq ( Compression ) « faytg ( Shear ) |

See CHCGT ( unit area) Gry aye acqa ata chore Afratet

FRG) S8] GRaE cemucay (cross-section) Bry aye

wie (Load) cerceray caraerey ( cross-sectional area )

ara Sty @facr Whew Ie

cBanyaa CBR ( Tensile Stress )\—yeq cata Faq etreacy

aarfiat wep farteqal a ( Force) eats on ga, Sia uF

zw otetre etait cata (line of actions) aqery cy CRA a

Awa Bory Bry Slars Chas C84 GF aA A cHrAce ( Force )

Coats CHF ATH |

amon cau ( Compressive Stress —aeq fe ary

Aye ye ay (Sets) qa (Force) aay sg-cay frre aye

eee aa sare ptf pf sfam frew AOR a, Bie CTS

TI HSAs SUCHAS HAH ca Gd WH HST Te TH

SETH I Tey ately Seq States Sale chy eA |

fatetfze cB ( Shearing Stress )—cate zeq Bq ay
SSTHIe Ita, Hateatr wep Aytwyat aq ( Forces ) ere srq,

Gea Tehrs Sioa ore sats eet HN TH) Kew aS

qece faatfis cera” (Shearing Force) aq ety sry Tea

woyery §=ataricsts «aaa ceeeRTg Ope ate ety



dre come capa far

fratz cl we oats Stace fautfe cy ( Shearing Stress )

IH I

Banat cea ( Torsional Stress )\—uatt we BUF aft

cats ota ( Twist ) aty wien e8cq ha GS CRC RTT AHS

ca fiat fie cBa Certy eg, StEtce Barat CBA ACA |

fagie 21 cRa ( Strain ae aces Awa a GA Bercay Ve,

aaa cy fale cre cra, Slate AfeatAcs CRA AA

fafewinael a] Sertaeiae ( Elasticity ota qaee a

(Force) aye et we fare wy od feat wa ante

meer sap atteats fem wt sey Gag feat aa AME

mer cay at ABT YAtzaI atS sea, Slate fefeatriew

( Elasticity ) cz |

TTP] ON TES TSH cw ose fae Aarts wees was fegfes

afeatt ore feeth was atgaites ex) tee gaa fixe

( Hooke’s Law ) azaq |

Avy
Bette fais (constant); «8 sare afeteny

a] Canfirfam of CIs Briain (Modulus or Coefficient

of Elasticity ) aca |

cancrtanaia fafas (Proportional Limit )— eye faaray

arr fat A afeaa Fier aye fath Way BAS

aay fase wits ag, atte cy Hate afiecs aces fae atte

RU a, Serce cencrtanater fray acer |

feferuriewta Hal ai nines fafa ( Elastic limit }—

aye fart aca afar ca Ale afean eiacr Aer oF ERG

ane fiath a wre sfiene wep sétegte fefem ote a,

stece fefeuraaty Am a says fafa TA |

Rwe ices ( Yield Point )—orye fasta cas fara TM

afean sfica oe ath aaa aatees Tew aapT ww aes

farts feats acd ce awe cae ide fe fen 7 wifes we, SNe

Bq AHS IH |



Brrwricagy whe xf re

Gast ( Fatigue \—oat vex Bay aye ay wea Be ACHE

RST We, Gia Tae cifen we, fee os ae Fe Ary

Mae FA Wy ( Force) orfem wees ates aie yw ais astfi-

Hl SAT M1 SFM ae Ae ecHT Sa VIS Ela yeu ST

eeacr TS Cy sien ata, oes cafht cafereq ( Fatigue

Failure ) aca |

AMIS F Swasl a Gisiefee ( Ductility )—q «wey

Ry walp ATYALSA Gq Bia “fw ( Tensile or Pulling Force )

acatt Sarr ate dew fer a Esa WS aa, wes aA 4

wrap feats acer |

afiaei a etGcam ( Hardness \—sifiar fee a i5u firm

TOTS COM SHS cy Asal Ste URS Vy, Ses Saw Az |

USE HES! a anfacafafae ( Malleability )—wifen a

woe m1 fata ott, argue atete aaa cafas (Rolling-sa

ey ge era wlsfe afsescay «ice TEA TT

atfarcarerate ac |

Ao"SOS A HB cara ( Toughness )—cy etgrs fen om afew

TW CANT GAIT AMA | HOS Meta TG, CHE ayTe Bara

Qed TE WA |

SFIS! I faprcar ( Brittleness )—etgz_ ateta atietca.

aire afrafew a) eeu wrfea Wats yf, weirs SRI! wz |

GBarfAfG ( Tenacity —otfan am a fen efraty aodice aty

Wem Te fate TBAT! Sleice Bata aca | |

cafacafafefe ( Machinebility }—osf? Seretace eet
mee capa Sty ME wrete afate cA a catia
afew xeaa HS AH CaRR, SB ates why arm ae

fee MB ata wET iM BeRIES Ctabsy a Star Cte

SCA] ARCH BIC |



CHERIS <1 ( Ferrous Metals )

cae = wteae (Iron )—efe etre wftes waa af
Hey eyier afie fateutcs @ ate “ten wa wists ae

Btefae (Iron Ore) am cilcar atata atuta tetas eecErE—

arafacaa ayy WARS toy | BAA eH entfesta

_ WTAE ofa 60 STATS ACHR |
a wazy ( Anhy- Stas 64rie | Fererel cow, area

tit(Red hematite ) ous ferric oxide)| en aa | fret, atdta, erate:

ATs BAG Hea
AITACABTEB ayaad ( Black 62 THT, ZEVA

| (Magnetite) | oxiae of lron )

wats, SVeATz ,

“atts cate af Rat BTECAB 35 uta, «ATTACHE,
( Pathic Iron ore) CLIT, abarte

BSTYUG cafes
SEH CRABTES amis (Hydrate) #2 freaetata, CAA,

, ydr
(Brown hematite) 'ferric oxide ) aim arate

ST, CHA,

J SRR ceTH | HRT ATER 33 abate, araifa,

atfim, start

eran NBaEBER | . wtaeat, atta
| (Iron Pyrites) | “#1 30

ST ATS! TAS NE A cer ae oft, ten Rew
CONE ATK! CHAE ( Ferrite ) ara fates feew one ya aaT

1988 SPS Ue Aletcs {R fen fe feu wy ase fefaH wi

11 BH, Sz Ui Srifoe cata aw fife ax HeRte carey

afes arate “fiat area 6 wate alfre ont fates ene

cnicea of @ otefe fife steam Biz isa ea acer AH

STAT wT Ww cay Ree Var woz sy @ waT zea

siratay iftaty mT colece CHT fart cies free



RAG ty we

ey Wa—ate wtysa (Cast Iron) qj site aie, a ata

( Wrought Iron ) a cxbl catay sax Bey ( Steel ) a Shwe |

fat erage (Pig Iron) qin te etafe—yeh eter at

fawpia a} ey—(1) wraleas (2) fasta

eMeaed ( Calcination\—saq eAtee cole arefrece ay

Syaty oHetsy awn aemel Set a eri Sate era wale

ecw ae Ga vay at4q-vie-waise fate soy wy aa LAG

ortega otafapefa acaenl Stara) 6 ata) 7

(2) fasta a) caafee (Smelting) —aan ateufrce arn

(Coke) @ patrtecaa (Limestone) afew faMten ge BITACT

1500 fA ciate Me Vee em eal Satz wer ayaa ata

sy firm tre ces Bay otfiew vice) SAT esew atQay

(Slag) ata afm adn cea orem eye Bm BSTw Tw ANE

area efi ata fot atce afafew ata 3 wo ae 3 7 4 Bie ped

ating bie oi ey bay Sate fit STA ACA

oe Ba Por algae Cwalte SharS cattTae 40 garz leita are

20 garg cate aes 8 Brg patrtegy (Limestone) acy |

fr ata, “ata ey were es ab, few cat we ay

afm Seta fe qa eal atey, Batatn cata feR Cou

a1) aay ata a Bar lorie sfacw qa Sotiata forte Ber

BAAS By | |

ca fit ataaice Bet etacwe aeety ea ey otace frs-4 4

Stee al ota cite card cath we efats wet (ladles) situ aty

faenBatz oucy( Metal Mixer) aay aaata 58S Basrasry

(Converter) 4 Ba stacacy Atata 2 |

fat stacy weg 3:2 gscw 3-9 wt stTaq MCs —oT AWE

MSS 3 Ste ATH TW Tews ox Gamer AAAs Stes

Tw (Chemically combined) {4 |

fafes catia fast etaae s—

fafes c@ida fan ataai—fafen otetcay sida tiger



ype caw cata fase

fAbiSata wa Atetarws fafe or cetera it GTITd MBS VIM

are | Bate wey area ote eater cor BAR atca AfAfOw eR

orate srw aeaw zy Bete wey staan Te aaaty wets

SesD BY ME CL CART Atay aterecba ify as ales

atfeca Sizty win] SWAG eB esta) «BRD cat BACT WaT

TG Cae 2 |

sae—or Beaty sara for em stip yaa ( Dark Grey ) wax

4a coh fates RSD etary rin a sete fae tha Tee mE

rats) fae aaah Fe) ye Say Sear, Sairw vy sists

fafas ott wry ax fee Satz wae a chee (Strength) xq Fy |

2He—FS > ae GC) At ATTA aes wtapefay > ae GTP

ete) ote saat ay > acat ote Gam aq al, fee B21

5 ag BE Shae UltS WAS HT |

om—tatz af oem stare om matef fife 1 Fates

arate xa aa aifeatey ace) tw aerate Say 2 ae UTAHTS

wa war zy fee Sera aA @ Saw 2 ae wets Ute | Fz

Bats Stree Ye CT TSN TAS AI ae SIM Ht s-ay ATH FEI

facery Sorcat At |

g ne—Baty TW om BMHtS Ta wae Fata wise StyIA

atafretcs ape vet ratefy gq fie: fe wwe afia e

TIS WHT VeH Cl AST otters cafia sfeata ete stipata

ATO ACE A, TS AIH otSeH ABS az |

¢ He—Fz aT ( Motled ) apryy atea ARS way CRMs

GTI @ cot WHT TTAB att) we TRE AIMED Beara

stestecba Bere aaa af fable etfecer cam crete, eat crete |

Bz] AHS AS | WIS oesary sy—cama,—Bfoa Pifmeta—ay

orate aba ates fet sa Tem BT |

wader ines ata ata ofits ua que ata e

we) Sete ANG SIIa Tews ATS Tasty Maly, Satg

wal 3a fafa @ atm ade) Bel ScaRtES oa Beter oa fee



RAAT ute 329

Bis ShIcw Seca TWH) GIy eT CicmoTA So) GIy wy RTD

Sz DIS Ses TAS TAT! Sa CHAM AT TW AA ete WT

BrtaaAey DABS FF |

at. etaas (Cast Iron) a wrete coreta otels 214

afte Sorter ote fit atacta te, sy @ partites ty ty ara

afeae aie fetctten atea tfaibw pat A wracacy ( Furnace )

fata 2a tne waaty ate @ eboney Gtarty Bou Ute oe aE

(Slag) xtaral esta atya Gry Stes tee 1 feoatets Totes

safe aap fifa ie frm stg naa ater ee wale tical

aes eave eee ste wae fafa ice oath aq we ete |

feped ueq oe am frm cate feat atocr (Laddle) ate

MIA AGIVNS FH cae ofearerary Stew ethan ots way eH) asc

fiat Citas fies fan SB atusy Coats ZH |

aba fit atracry afew Htetarws 24 era cate @ 2} ery

Pa TST CT |

BP WBA ah s— ay wgacersy acy Stracay wrt ( 2°5%

CATS 3°6% ) US Crate Sz GSS SE | aire Asia ASI VT A

wae Btefre era (Shock) a atgvra ates otfem att Fe

Bra (Tensile Force) ye aferwe attca a1 1 feeoty (Compressive

Force) 9a afaata was) Boies fie shar Fa cats cH

Fan eon aes a) Rates cS aa ae al Berae aT we

etapa ecufics sal per saice cety crem at 7 ath

EUS Fa ea «Bete aace ais cw a! cared se

arta atte 1150° crfBratw aa cot SB ata atta 1260° crfbrate

SICA STH | Bey BT Ba 7°22 eq wtp wae Satz aife aa Sie

(Cubic Inch) atyecaq eaa 0,261 THe) TIT eee Stel Beaty

Stew ving MAAC FB SAA go aeCw A Ve ade Age ATI

Sacra fiftets, fata, fiba fac, wte ada, caficra cau oe TB,

atatata cafe, eta, Bees, were SY Bothy caw sfire se

Blea ape Afsatcs BAAS ZA |



de com cata fatap

BYme stele ( Casting Process )—sfire aECs wate Stcp
(Mould ) otfem Stet eere fica aa aeety ter Stor wists

1 oF Gates wer ates frets ce oes wletce state
( Casting ) aca |

Cl ateter ae Cerf sfarw stra Hd afey wae sicd7 a

aya atte cwarfe em en ate wey ont atta a

Bre sfacw eer, State as atsfe awe cea aa oF

eee ets (Mould) aa way atea ata Boe aay fence

WATT FI] SF |

Se alee MTS se SCT sy ata wae TS GaETT

Bes Gry ey Ter NESTS ates aces MR atyats plateua

aire ales asaRw ey |

cufa-Bre wyfBe ( Semi-steel Casting )—fit apacas afew
aS aint TB ATT oat Bey fafeq ait fafes sfam ca ots

FN Fy, Stairs cfs Stee aca

fom aries ( Chill Casting aaa cota ptatB-aq Safgete

HB GH Gas HS sel Fy zy, Sta otats-ag Sat fHorst

Beye sia oy) oF aaty sieerw fF wR. ae) Ateqte:

aTya Reo otf Sa ea ea Bic otferata ta oats awtoce ay

Hey Fea dtei at shea BS Iter Fa ay, wie) seem ovens aoe

Me U8 UT) as oaety otatece for sie aa) Atatzw:

Bienes cartel ate Rico othr Sq SN eT oe tata otats ash

HATH FT wR GATT | |

Gifts fiers cit 1 rey we GETS Aw 6 wT eferrtes

(Wear-resisting) geq] wast CIS Hea AW Ks Gatcs octets aq

By |

Ror-wifge (steel Casting) :—tarafe a sist etary Ba
sterteai, stfere Bier cates otfera Sar ate ea sz

wate aie (Alloy Casting) —eytry ait fafeq ataty
facea, cartitata, fiferea cae afeaftate qSatq attra! ue



EHS ay sae

ate ste aioe aes by fiticd aear Nhat aage

ay

43 arya (Wrought Iron) #{ cABIS cate s—apfaw

fafea asia carer ace Sel ate fee eaqr) Fzir6

watfee 15% siaaq aice, atu fas (Puddling) a fawgqatcah

(Tai Aferfas acq ) etacacy (Reverberatory Furnaee ) {4

Sis] ssw steaq @ aay wacatenty Srttwta qantas ofay

Bz] Very FH SF |

ab wxatda Hf—as arracts yay atetad @taaa Hay Sc

afee fee Baty wee otcatedty feat eta Ge Satz btfert

Stee | a atyacia afew ca agua (Slag) ecw Stel a glyrtcs

eT ices WTS! cy) Bete xe (Shock) @ cefpoy (Fatigue)

we afiats wae sufee aa co-straa Fa wet Betce

wires caPcar TE) ATT |

BY BIg, a ateay footers tsa wth YS (Fibrous) oa

comcast ory carife ye aerad crate | afew Gert ete Batra

ata tira ai fr Gee Caw By ex Sle GAMTT TTT aiAICS

Se) wifey ate a1 wrr Sacre Genny cof: @ ecules O71

ay) «ae fate, Ay ve I ata way cores oa

ery. Gate fe we ae sca) FH BTTAITS stel aay TIT

Coq ages ate, ws FH a fae en ay Bates

atracaq sit aa afqy Sete comty Crem utyal | bey ata

Bah pee Say oct) Batew Ste-ateas ae Fe afFI ATT
ao Btaay ettx 1600° cafrawe wie atc) Bel wey Bc 77

O41 ST vay Baty os va Fe GleEcay saa atte 0-278 Hoe |

Sztata ata (Beam), stt6tq (Girder) aptye (Angle), xu (Rod)

ata (Bar ), sw (Sheet ), eta ( Wire ) refs Cwatst 2 |

aitfacaaan ate efzae ( Malleable Cast Iron )

caret afee qe cat afaaics tram fates atfacs one wer

BHT ART | H-VATI aTstad T TS stracay Vit Sl etary
99



38 cart cap fase

BT BB AlIa ww RT) se-atwacy olats Siam aw fasterta

tr wel stew aff staaa aetfae oa ats, tel Zeca ae ataTe

fea etfera—uae sale UBEIsa e8rq | KB olaICT ae alaTaTS

WA CrSHisy Bq zy SIT oles wifey we aT aA |

foe oa Ty Dias Siam Am Coats gem Veale ty, ca afew

BI Aes ey AS Aafers otats aes sty stra Iz

apr tfafes sa ay a

aytfarcaa a ates stats s—
Ca aB-atracs afdatet Staqa CAlre wire fafaw BaRty tice

CHE otatcay Be aac aBbre aac oats ea Ba) ABefATS

ated a Seay Cwatst vice fe sfaal Slate vgmttcd AQT ae

{SA CRTABTED wtefae ( Haematite Ore) yf eq zy; stars

900°--950° caferace Bee sq za ux as Vater ecyefng Tel

Bil GF HAG Wey SiVe-ag feR siqaa wife (Oxidised) sy]

ates 22m Wy aay Bates strnaa ahs Sta gy RE RAAT

wveM ee! Bes sfaata vy salore Ara Acq scrsfta afm

SO! FH BT) BU, TB BTS wae VSIA ae) wifTTA ste

oy (Basa ce BrwE 26 Ba athe af Shere |

VIS a Se e@tafs (Steel making Process) :—

He cae (Iron) wae staat A cae, Staaa ¢ Baty Gifts

serceda asfaery sfsw oe etety urtey ( Alloy ) a1 atfite ome,

TRS Tote Stel Sha ae Sa ats |

stracaa fami fecapats Bere ap atrad age Ste-atzacey

RTT TT MT! Fe Stents Hw staaq fietSa a ste ates

Rew aaa fayfas sf asin Vere ateweqs steed Catt

sfam Bei Sey eq eri Her staacay afFate 0°2% ordey ert farce

ase Ber a cre-stgaa Ba, 02), were 05% ey etfere

fafeaty stra Bet @ 05 etre 16% fe atfece ate-steaa

Rey cer



HERS ety vad

fafaata Sia ( Bessemer Steel ) :-—

fafaaty afore CemA Ber oF aeferw SS a CAD

qateta Coan cae forrsiwfafne ‘fatrata aacraciy ata fais

oe PT ears PAT TARwW ea fatiaty aicees uF ABlerw cate

fatty atytter c@ilestara fase few acqa wae Tw MOTH ae

wet face atatyater Sate Sze Class Seay | GF eetcagy Be

aaa ey! fafea etata Braptata ( Structural) sive e eta (Bar),

aytyat ( Angle ), # ( Tee ) Surtly 2watdy afte S21 wane 27 |

fACACBAA AAT fade aA (Blister steel by Cementa-

tion Process ):—Goe catty a atwacts peatefire whine

zhraq (Fire Bricks) ara cate pefa fees afin ficacoaa

BANG cate SE Fa 21 cswted ate |S Heats vilera CANE

atifaesl siaaa cated alr eae Cate] a Rete yw ue ata Bey

Her AIS Su |

farata rer ( Shear Steel ) :—faeta treaa Bom glee sie

Bed FN a aa iata 6 Atay eta ( Flux) cat Fa BT

Bee Pratefra a atl eer Vere atyel at fTeM

(Hammering ) Feateface acre afew ye ( Welding ) 31

ay vas cating Siam ae tea ( Bar) afatwe oa ay «8 ety

Sace fara feats Bet ( Single Shear Steel ) aca |

Taq MH Sows Beat eaten ey waa os frye fats

Race xe Xe Sia Sibu Bee aH ae oa TaN ShaM FTA

GHG FI SI Ma Satew catfas Sfaa ates ( Bar ) afaiw em

zy as aaty dace waa feats Ba ( Double Shear Steel ) aa |

a8 oats Br yt te 1 BATT se Bet (Crucible Cast Steel),

atatcra yt Sorte Ceahe GT WB Waal Vy |

ophraa Sa ( Crucible Steel )—fgeta Brera ( Bar ) stem

cate catt Ban sf wftere afeets (Fire clay) yio a

Bam tae ee oe CRCUta ie ater ecarealy FtraA

CUT SI RII



sou car catia fataR

af cota Dace Fa Ba a ae Paar! ser gate Ber

wm fantfior aa, ftate ada, cata stele athe @ ats Feri

( Cutting tools ) tomft eficw 82 afte Taye zy |

farsa aif estates ecetar atef Star ( Siemens-Martin
Open Hearth Steel ) -—farwy sia etrta-ate pet ese aft

me Seceq (Fire Bricks) cegitt aqeq ome pyCEttteta

acetetie ei pay wax aatee pate ( Reverberatory

Furnace) ay tarz asp tp BTT {ITS | pats Coy ATES

vm erm @ fafa oes ate phy qoecd saaely

(Acidic) Sio, qaqa wtretety (Basic) CaO-MgO afaqq

UTS |

ates pat ( Blast Furnace ) etcw fast ataa4 ontertyfe Firwn-

ata ertaatf paw aaa ten sti Beta ae wets

mayaere Rte Ber (Scrap) aq fey feared faaisa orem

ay fewterse ( FeO, ) frat ataacta staan, wprifae, fiferea

ass atfys (oxidised) sq) stan watatso Sfey uty)

SHY Vass atercery aomcl Atha atgacr ifaw ae! adores

fret SraTCTT GRA YA RRC, cca feats ce (

CNET ARS stqza, Teontfaw ctofe fated vfsatcy fn Ba otatta

zai 8 fan Stet sham athe reg sy aa Fetce ~TBcet

qa) Sate rem sy eae aten See sien Betce Gera

fetta men a) Ae efwrt yg saw ety y~y° WE ATE

ater | Ber thre aaaty satfea @faa Step pte 2a

faprats Fe germ foma-atia fer aeae Bese |

Causes refs ( Electric Process) tages pat (Electric

Furnace) caftce cottareta ax Stn fafie 1 Sei castetca ata

ace wate Sars certs atgay otf cen wy Barr

ate featatefor ¢ feme ogatt atfefire Secqq ( Refractory

bricks ) wtearye 1 ety e xtyay otfam atts sfiats aa was

wen ( charge ) party woreca otMate oe Sztce fer a wetfes



RAS WE ya4

HS tite fartery fows fra Ateratez 17 Bie atAfaiey @ 6 BE

A FTAA SCHSCHG STI FItaq AICS |

Cayifes pale Bay Vetta sfarw see ta we CRED

aie wa vert, Bay os veferw Cwatt aa za | fee oe afer

Coase Bar aa Het etets Ray wet cab) caicea, caida tte

aefer iba, faatfar, pre, Bia ole agie feiy cediza

Bese arey Ra atest cit «s wafers fais Ba aaaw

BY |

Taw Pray ( Mild Steel )—cy staan Pace atatarwtca chmata
CSN] MT a, Stele atsy Bar acy Fare aay cps @

fafeay stqaq Faq cw) Fara wey styacay weit wwaq 0.5

WTI Fa CTE | CHA SHSM aieH os farty arte Betz ata

atfeeaa oatsatre se en oper cata Bet sistem

(Structure), 4getq cab, ab, cated, RCSd age core sfaree

Cafes wae fefhs-or Siew a-wtaMT fas TARE oy) faforT

siaqa Ba ate car (Rail), aca (Axle), §-eyta (Tyre), ha ates,

ate B, water Sex agi Cwatsl aa |

Bie Da (Hard Steel)—q staaq Face Geara cren wy
rarest Ha Wa | «Beirw waq O-6 otess Bry siqaa ates |

at-sraaq Hay os catty wate |

wyrery Bia (Alloy Steel)—fama saath ed Fate oy a

UT SIA DOS BH AF 3 stay Srtata fAlew sat ay, Stats

aay Ba ari | |oayaa Bea fafes stata catfasta, carats,

anatine, afrafeary, fafrea, Seca, witatfoste Bon® fafa

BI ST Beto wey Cw Batrtaefas wit cash eice CAB Bereta

fay wats Satentcy artery Hears ates eaty ven) His eofaw

ate! cama wiatfry-Prsa-aafuats astay Bea wtrtiaces

afrats atfee | wtais face ge fara aoppte afrafoata

ley) Sa |



crm cata fap

Ele a ald-ataaa Pema aests

-£} OF,071 Ur
occ eee see oes) et- (2B SIE & See a E aaete

pEreeracre Gel EE
| woe wow E &

ayVl, TE,CAB075 | 800 | 760 | 950 | wra & aq stBaty

for etefe |

085 | 795 | 750 | 900 | wt | WIS, fore, fagts
coetty | GU ayie

10 | 770 | 730 | 870 | ataqtea) feet [TE BIA, ay ate
chery (oes formar ate te |

113 | 765 | 720 | 850 | eaeq | foreat | Brtt, we, Ae,
chemty | faaty atyie |

catia pap, fe,

125 | 765 ) 720 | 82 — Seortg] CRIB FTTH, 8
| BrCb afar aati
, Hels |

~ ——|

| -etBa | atater wats1375 | 765 | 720 | 825 > — IF
| cBraty AIS |

|---| -——- - |
| CAPT Da, AS

15 | 765 | 720 | 800) — NT | Sarg ati, 33

| ComTT | crater awit

GH, G Smear tes eta Nema arrsge (S. AE.

Designation Numbers of Alloy Steel) —

CHS we acotcabe safefarty (Society of Automative



RTS ay saa

Engineers ) 4] CHT GH, 4, 8, otf WERT tn Fears atwwacay

eae AE apie siete! oF Aeferw aeT UEP fe De ote

facws ata feels wat sizer Bete ay cm Bnet mates

arate STR SIS] HSIN FS GM ATE SR Faty, aay Gey

pee oat Ber saa ewaT Fo met BiTy SIE faciM ecq |

at aE se eter cata uty face afaca wtets Kae Stfaa

fata Crem] Z8q—

1. cam atzaa Ba 5. c@tfiaty hha

2. face Be 6. catrertcafwaty Fay

3. facea-cortfiata ha 7. BreacKa Ba

4. aferafeara Ba 8. fafacei-artatine Bia

Safase framtgatcr or-o-S 1045 Be afarw 045% staanfafee

can staaa Bey gatty | oA-e-F 2335 afare 3% facea @ 0357,

araaa fafae face Bey cataty |

A acey atate aAa-S Bay Gata eal | AAA — aS 71360

AI ae T= oyRHCoA Her

feSla @ BBly GE yetarT 1 wae 3=aeHq 13 SIT BrRACoA |

pee aa tee ay fac 60= HwsA] 0°60 wt BTA |

face a ( Nickel Steel )—Srayq afee facea atta ca cata

ayes fafae am oer Atetaaws swam) 2 sere 5 wit facary

fafs Fe sterca wfes oofae ) Fz wire wife ary Go SIN, FF

@ cafes (Fatigue) cates 1 wiatcay ate fis. atta cab, aofas

Beer ay patpareig weraq ( Steam line ) aca ( Axle ) st85,

Cate Sore, Ptrasies Jw, S-scacars PUA eae CATS, Sica

wie Sortira Gy Fz) Taaw aa |

Cbantsa cha—atfe af Bfecw 35 g80w 40 ba

Braqcba Pa—2 ya MS oa pacey Ace fAore Scat

GH sees ( Heavy duty ) Srye stata vatfr (Cutting tools)

Sates PAST BF | Sera, aifez wig ( Filament of Electric

bulbs ) twatfe sfarwe Sete Weate 27 |



200 car catra fase

Rise Fe—Sq sidata varia (Cutting tools) vw BrpS

oe Sata ayaa Ba) Few satya, Shyacha, wietine, catfaata,

Birafoma aa afqafwara aire | astra 18-4-1 (18% breaCba,

4% cartfity. ¢ 1% wtcafeata) etree Fa ates eofae 1 Fz

2200°-2450° wtraaarecoa aay Ves BIN APAATS a Cwm YASH

ote! fae zGfas ( Hardened ) eq za) 1600° wtcaastab AB

Bee sen stacy Arg ete Stor Siar Ez1 aga ( Anneal ) zy |

atetay stray Be acs] Setew sts ie (Cutting Speed) cae

at orem wei sta fee we Vetere aay al 28m Sq Sirs

act | capa 1050° wtraastes ety fe Ze) airs Ata |

gers ae ateetawty ace cafes Sie ea | 2300° Strqaatscg

stots adits efratge cw (yellow white) ad Gag etatetaa

Sere ceifs aa Efbw | 1850° wtcamatecha acm wate BMS

ae (yellow red) ata fag Sater cotfis wfc fees wtb afzata

atest vice) whats) xy (Surgical Instrument ), stfo< Fa,

fea, bytt. WIE otefs cwarfa sfarw Bai ARs 23 |

CRRTAA ea—sn calfiata way aharea us etaty aytay |
Bxicw 10% eBrw 26% Ais catfania acs | Sata wey Stes FAG)

afe Seats oy AME ATT Sates farsa catsy Say Ey) 18-8 HrSy (18%

cuifama, 8% face) acy Bice stem TRA COSA COAT SF

035% ataaq ¢ 135% catfaarafafee acm Fa gfe, Afb

Soe stars wwe cwriew weaty ey

Tim TG, iter farats, ee TES, Veta wAtls, Heats Aw

Sfoq wte, wert atficay thy ( Oil burner Parts ), gfy 4tf

Sortie Cwatls sfacwe chacay Bay eww ay

cone Rea— se) cata eee cate Pag) cl aaa Uta Ba

ain Atetaies mie Cwatal an, wratfrace whe Hey aca ate-

fafrea, Piitea-atatite, catfiat-otatfera aes stqaa-carta

orefe sotaa Mer faery seq Ste Cont fay Bowe Cwardt SF



B-CNe ats
(Non-Ferrous Metals)

SIM A Bra (Copper)—eaty a wy @ Vay | fag aay

atys ufaceca ate atfes (Oxidised) aq afam tfautt afaa

CHT! OG BINT OM AIT ate) SiatT gata aera cafdy

Rsrwry (>) Tw sre faye afsstea wae (High conducting

capacity ; (2) swoyfes qe-7ee) ( Malleability) ate ae

Aas Haw) (3) FHcAles FAB | Slates Cee say Gea Yas

Braz fardlwwtrs Cal aan eal Saw ots Fa ocr wea

fase wtal otal otis wl ey oa, KB oy otats-ca stew otaty

afes ay xfeats SHRI ATSy eM Fz |

AAtCrH] StH CI ST) BAHT Wey Wy Steews sew swag 99°55

wt wt, OO wre face, 0026 wtt airHfs, 0°08 ster Ahn

(Lead\, 0°004 stst fayare ate |

Biante tats coantsa cee 8 eee 12 Fa ae af Shes | CHE

ey otate coats cee 15 Ba athe af Bare |

Stay 1950° wrIMss wer te) war aera 8'82eq wis

Oa Fay as vA Bie GrASAT ewA ety 032 ABe |

saabeoty, wattage stata feSe, cB (Stay), Fa aa gray

HS, MS Sortfrew wax Bly (Brass), catg (Bronze) Cwatfy sfarw

OI Afsates SA Baws zy |

AVA A caY (Lead)—3z crfewe ay BSTYS GT aaq was

Vay | sate Vrfaery Geile atya aemncs @tfaw (Oxidised) gem

ara afta afta crete | HD Ys ATT wa StH Fata aS-ATS

(Malleability) xq caat} aa Bztce catfas sfam srw (Sheet) a

Tet Sa ute) Sete chantsa cee afe af Sere ata 15 Ba

Sears Sire btfam (Draw) wry sa waar) Sate ators

eee (Specific Gravity) 1137 A OF Ha SiH BlrISCAy ee aty

O41 sei Sate tra wetrata atte 620° ergs: ABB



RoR cre cafe fare

cafuty (Soft Solder), catg ( Bronze), fastfie cabta ( Bearing.

Metal ) Surfr fafey faety tenth sfacw tn eps tfaatce

TAs wal Airfsrfre apifrwry wa, wer, atotfer cap,

wycas wa, Eritataty oT otyfecwe Se] WARwT FF |

wplafafaata (Aluminium )—etq af Say wag Ty BTVITS

ate | atetad Hee eT yA wees Bat Adios] ata Saty atcrfees

wey 271 ae os Um Se GtywrAT eeq 0°09 “AHS oa Baty

3B) Hoye aga Sam, Sarre aaarcatrcah siete ww seta afew

ay tft wate ety fey ey artafifaata atty 1200° eteqa-

BSB wit TAT tc | | - YA Slates atta afaral Sar atat xq wlawICs

pias Sq ate Batr stwe-rew Sta adie Batre FADS Facw

fae ea ata sae caf, carer @ Bhs en or) UA

way Sters aay aplafafiaa acrsiys mw Veal aty afaay Satcw

ata ata itary (Anneal) efacs 23 |

wrth patie (Antimony)— Sata af at] was 1150° sirqaatst

Bier Sal afar AH 1 Se Sas HT ae ody eiferates wtyrs ae

afacw (Hardened) $2) qaqe 23 |

faxate (Bismuth)—seta af raed ye at ae crftce way

ial) Fa ye wT wae GftN sia Qsaty wT Gtre afem

ate | Sate sterfare wae 98 aye 520° wtrqaatrss wter Aca |

face (Nickel) —faracera af qq Beam aay efsuts Atm i Sate

“fie (Strength) atty otata aig fee Stes (Ductility) eq) %

Bin were] we (Harder)| Betray fen fag ase aafee

ea farmers pare ifs aa ate) «Be atte 2600° siraaetse

wintery tat Fate wicifies ew" S71 Stet Beata hy

fate sy af em weet Fa) aia otats sn waa fafes

eters Bear was attty fiaety (German Silver) etgfe cents

Sfarw Ba) TART BT

Ba (Tin—aten ate ate | Sater af Gea oes Ef GSTS

ate Selqaaaa fee A ae se) Bey wes



Sng fraaty gow

(Malleability) ota, ea, fasten ate ea ata) tee aaety

SU SRT) Sete coamtey che aa afm Fars Sifam (Draw)
Slt Sa WT a1 Fz) 440° Stezaarss Spratars act wae wat

arp] 7°41 eq ote) sata oe wa Sfe wlrwray ewaq 0:268

atSe 1 aD wtaay fecal Bears tea tees tis ferry ony

fal Ib fp (Sheet tin) wage fSa-cxb (Tin plate) cwmtty

FfCw FA WAS WIGS I) ATT CIS, Se sotinwe fea

VARS ZF |

Bl 1 fore (Zinc}\—Fata af Gea wae yg af YS AMM |

3a) A was Pa BA Me] AeA fex aren wy Bets

‘oaBty’ Jeet 1 WH BeY wae 420° wieqaass Srataty Vicg

foe wey airy eG arate ferey Nw eH HWA aT) 212° care

300° Btraaares wirmaty aay faces vis ea wal Se 780°

WeIaASH SlAMayY wet vag wa Borwy 72 ef ott Baty

aie ww sfeqy eaq oty 026 tbe) Mewratsfas sare,

aintecas sicea wa, fore catateu afaeaaq sfc, ah, tact,

she faaaty sface Fe Tans 2a |

a-cAe fauaty
( Non-Ferrous Alloy)

fawn a ary (Brass)—2z] wera aa watq (Zinc) faa

ag sty aoen 70 ety stm aa 30 Slt Tal cece 60 wit

eta 640 wt we thee Atel Steers Gy a ay aWeaRtt

FT 23, SANS oy YS welt ( MSSM 67 Oty) Sty UK uF SIF

(aweq 33 wit) war atoe Fai crfarw Comey wae Efrat ad |

ary aise am xfaaty fh fasta otfecr cafrits sface xia

ey am ata Sege ciate an sal Bt ae Tet att



Rog ce cara farapy

water Bz) 1700° x8re 1900° wteqastSd stratata aces sca |

ay are 8°45 et wal aay Baty os va fe Blywrag ewA tty

0°305 Be |

60 wit Sra sae 40 Gt wel fey co ata CwMtT Sa, Slats

“ate cabta’ (Muniz Metal) qv) Say Hteta4 ary SCR] BAS

He) ate cabtera aca Mee 1 wht fea fietsca Be) aacTA

TAS HTT GSS sy a aye Gal ‘asta ary’ ater *fafsw i

32) aa Steteea aaa, SiS Pied Bort fate zz

cate (Bronze)—ez win) va fray fkaatg ) Atetzas

“Bem atx 80 ere 90 ott wtaty afew 20 gBrw 10 wte fa

fantda Sqr Cenal ey cHa facsica aR AP oT rel feta Ba |

aim fattscer ety BeTRIES wel zy ate wel feiscaq atferw

BIBT SA] YT SIT AT! Cale, SAH Awl SH aay ceflew at

aioe efaatadi swea 80 stt wtate Aw seem 20 ott

x fers @ cate cwatt ey Be ‘cq cabta’ (Bell Metal)

Sr aca fate |

Spry Cty TAA AG, VS] awie cers ea) SE Hace wolfe

BY! cAt@ atte 1970° wieqaarSco acy wae Gy BMH] 8:56 w4

SR | as wa FH alway eae ety 0°31 we |

ata cabrey (Gun Metal)—xeaz) 88 wit Sta, 10 wrst fa

axe 2 wtet wel fetda c@ catg Cwatt aa wlEtce “ata cabtey’

ACA | ANC AS Ge Gta! Bate Sy al afm Sel aN Stace

fafor aes Coats Sy 1 BR YTS

carry fartfi-or oy ce ota cata Cwatt! Za SiEhw aA

Feats A atce

exFq cate ( Phosphor Bronze \—8a) Eqeay fafaw os

faces cate cate | ptarte Steers Sarge wpPsy cacy Stal ates

“waq 90 cate 92 wit, fa 74 care 97 tt Ue BARRA 03

CWS 0°6 BIT! as Sets FHSAA cargos af af Sferw oats

c8u 17 Ba |



SonlSy StA-Calh ya 20¢

qe, As ( Sheet ), uty oefe frites cy THEI cate aR

ay ware Bag 945 care 97'5 wrt eta, 010 care 0:25 ster

STEM G ASG Sa UT |

faatfae frticry Sorry @ HEI cig cena sy Sere

wag 08 cate 1:00 wit SHEATH ates |

Sarat SETS SABI Aly Bas 1S 6 afe wg) alates

ari We satq ee 85) face Vricath catfne face fanfare,

CANS aca, aT Ay ate ASS, Steer emmy ge

oets Conte fare S21 TAA 27 |

SCSI SlA-cartea

(Heat Treatment of Steel )

MB — Hse Tags vasa Gory cat ety a aty

Aes ( Alloy ) afiq wags os farny rata se Bee sf

aiea Hey A Este Stel Sats artes “wtrt-caltaa’” aay |

Orr-cateca Fay Ua ATG CHT, BTT cata TEs CHAT ATV CHA

1 TT See aye wli-citer wAfses Atel CTT

aaa, Stet waste ate sfaata aay ( cold working) ig a om

ae Vy wy Betce tam wien ce cata ata Stet sfrae ta

aay seq ute) fee aera whiter Bey fear ater fires

Bla dter Sfrarg aicaa Gag Sate | ‘atalts fete acre’

Sea ted fem Face we diel efra Car awe eera ate Aa

ica Stel sfacy Gel azw Sse |

Amy Gemey Beaq “Stt-ottea’ Sq Ey atta way

wry (1) ating (2) comatfae (8) wtfata @ (4) cam Etofae

AIH ACTA) FI SFA

BIW fae ( Hardening)—raq wey atecay wae CAATS CBR

aersw, steps saxtece aay Ferg wy fate efaaty Soncy

Rory Fae era Bee @ sca Stel sfrata vefece “arefae”



Boy cam catia far

aa | 8 vafers Bras aaioce “atte feibena reacts ( staan

Seara cacy 750°C care 780°C gray aay ats fw Beary 1250°C—

1320°C ) Grea Bee sian caloce Hea wpe coca, wry a swETT

9 wit aay fafae az ory ( Braine ) catcys (Quench ) sf)

wate Satsyl WS atai efarw ay) Face Bee slaw atface Prag

HST NE ore strat gate ¢ stofae nasa etre

qe) ce opmtaty Hate aces Hater wrSeIS AfIssT otter

ay, wets ‘feta ae’ wai febenra carey acite ot-

atatce Sts feats iced @ Hafay Sliatgice crate fata

TES ACH |

comitfas ( Tempering )\—rx orafe ata Brag atGray wae CRa

SAS Be CAH ateta 2a, Sete coeatfee ace stéfne @fara

Hap eae ey ach fee acy ace weTe er! Bray eran fey

a) atfecr war cata fey tele em Taal) eters orate

Tors bre cay Sate Gy cheats oH BT! Fete wT Te For

aioe feR sf ate) coeaifae at Te_qe Awe Bors Phe

O88 BSH WH SG) AGT Aq eq! us vafSrw ates sa

Dory sare arate Sed Fa za war catrae ( Quench ) sfem

a ater we ste sa se! Geatface akete ota ata

TA |

wirtfafae ( Annealing )—3raq aace sa aaaty wate fife

otima ae See saa a ye Hea ora cel si Tews aa

amy raters artfafas act) wrtfafae-oy omy ESTECE—(>) stam

a Ste waaty Brag aw asa ste sfzats aay Taih Mw@ Lom Tec

SE) UACS HATH Sis) We SHY Tare aaa says (2) Stef

Fa APCS AIT Fay acuta SoH, FACS agT SH 1 (ve) HIN

afaaia maa, carer siesta AAT A BM CHA AAT TET AH A

fags ( Stress ) cb wtel ya Fail (8) Taba eprttwi ( Ductility)

aTuTe |

cea staan Bet 700°C cece 755°C aces eytfatany Fa EF |



STB Ghr-calteay 304

cea etGfae (Case Hardening)\—camy xtéfac eBrete ue

aaty vate atetn commute afkcaq yb (Case) atufas wefte ae

ST Nl ca-atyan Bace ates st6fae oteferw ate way ary

1 ciety Bere atfecay ys atte steam tt efan

seta aferay yB he sq oy, fee feoray ae Bea agg

Te |

Cey Siefte atatetca en ates faa wtsey Bers sare 780°

Gtcace Bee sm wets Bay vapen Arfate AtATFe

Crem ae Aatsu tam Wee Aas aeibs Sig BoM AcE |

BAq TaSce GT Hats Stel sal gai Feta wea aalsa Satz

tery wate Bla (Case) me zu ate as Maferw HH Bish

FAUCS Hlqatsfwe (Cyaniding) qq |

cay UG sfaty aa Cl tT ebfae, Stele wagalefere

(Carburizing) aq | 3 faafafaw fea ctetcs eq Bre Atca—

(s) *yte orafe (Pack method) (s) sim tafe (Gas method)

(©) waa aq tafe (Liquid salt method)

aterefe (Pack Method)—a eferw caf ateay wea

Be Bert we atten wale stor eu wae taety ey Bea

SFI BIA Straa Ate afatey wice Hy cor aw ata Walp

af sfacw eal wtara state Mica Arq 900°C nee Beg sian g

Spat fpr whew ey) Clete stale ote! sim ae aes

afm ascy aaa <feeycea ve tte Blea He Eom at

errata cH athe sfeaty oy aa ANG Bete Aa TaLPCH Aaaty

ora sham coc GasM (Quench) ag sy EF |

astn tefe—ot refers wee Bore <P xtecptetzaa

ators aay atfeal Geel ea) By |

Cay ae MEfe—as vafSrw wise Feary aalP tam Aacay

wey fet pee CHA Atay wa eT



fates otata siaaa Dera cb=iifec

wrrmta eC | aq | aot faa aera

BAe] AG Ore atafafay ya, ClTA—aq-
180-200 , .

(Light straw) CATS, Siaraty qq |

200-220 AG carey ato, SR aCe.
(Straw) UF ates ae ca “Se Zest

WITT |

ifs, wae frat, cay, ca
220-230 tte XG Hey Ate AUB AG wae ory.

(Dark straw) Sey wats, Me Bw, aH
ctw Sib] Ltls, cafag @ cf

ciray asta erste |

240-260 cata sac faats cau, fafa, stots, Bite,

(Golden yellow) | G18, OoTT ays |

260-280 athe CATs BAe wil stcaa BUS Urls, wtb

coga (Brown | f¥%, faxta atefs |

to light purple)|} trea, auata fadteicra stBtia
280-290 Nb eat oof cl AeT Aotacs atetw

(Cark purple) 4 7 SAG Sy, A (saw), Be |

Bw Deora Slr-caten

°C | comat fas
Heer aes aiGfas Brae | strata} °C

1496 BreaBA 12501300 550600

18% BraRaCba 12801300 550—600

22% BrFRtbA 12801300. 550—600

189 TRACE Ame 1280—1300 350—600
5% catats

0°’

207, BraACD i 1280—1320- 550620
12-18% catates :



Stibe #,8U ( Cutting Fluid )

MBs s—sHb. BV, wel Fests (Lubricants) 4 FANT

(Coolants) aaa Afafoe, Berere CAR Asa eats oni ate

ay sbata ATT AS GR Abifarrw acaty shea ae Cla sb

axe abt AER TI

aif yours pats say Gas ATT si Aare zal ey, fee

Hewes efacs cover Sie wena al SHS ee! Bras ce ATW srl

HFG AST Bags ea cals AWE FRG ( GIy AR atyaty ), wwe

wea ( (SA) ACB I

Bewmy ss pee yaateas Seas yer RE fafafisua

Al TF |

1, Naysfes cay eer frm abt etecq7 ( Hordness ) wets

a8 eal al wa cee abi faces steal aM) a ws ca

faq LECH SS Ay Gely FY AT |

g, alace Stel Sal —atet ca) tay woe ake fesstefs

eel ate, wea Tit ee fe Sty ey a |

3. Conte Fal s—aer (s+) ar siiew sq aie aq ay;
(t) aetna were wy sf atthe eet a;

(f) CwaTealyy way Sy SlH-Ceorq euly abtfa ae ES

Sy Ser TA SICH oA Slats weve Aoife MAM eT |

4, fea, bitt, 7 (Saw) aghoq A sew THA 4a atfer

FA, Wetcs HA Reo ASR fia we AeA FR ofa

UP t (

5. Ste fafay ez |

Ottawa sak Po aga wiioe sows qsq sesh

shire ceca Pafafes eatery tial eicates |

1. WBifes SIN cated Sfaata Was) ais ts

*oad—ean @ wate ete neat enfgs en afeal Sets esca ane

( Fluid ) aca afefes Fa €8 |

38



29¢ come Cate fer

( Specific: Heat m Scr (Zery sty afgatfewiae ( Thermal

Conductivity ) @ wit cata sfFaty wae Aes etcatets |

a. Cente sfazia Sty was, tere weéte 38 axa

CY ATA BASH Ty |

8, BS eae BY (High Ignition Point) were Ae

atom efaa at TF |

4, Stale, wWetce atwicr afIs + (Oxidised ) eeu fim

caiera Sarg asia anid a acy) atetate: cy Sity ATR Fal ST

CHE ier Cas Sal Vecvw BfFq ete tele] SVN A AT |

5. Aa Geet al fSglecry paricay wer Qos AY BA |

6. cafaa-pinces ove wiser al ee bs oH a

BTA CHAMPA TV a BAL CoA A cH ew afc Wh

a] BF |

7. cafacaa fantias-oa ewe Blestas ay SF

8. afacs ai cufaace wy a SF

9, SRB, Wes wa sidata war stake crew aafadt

a By |

10, wtsty al BF ( Low viscosity), Wes wee WwteN

aye eu atfrara orice fefaa wees ca |

Ll. WT BR Qa FEF ASy |

cat feorit—aay qBCw aii Few ca feta FA ayfad-

Sarerfes Str —cata meicla arenas wrt aface Gas Cray BNF GF

fea) Ge afacs cq ofaate wit area Stata Foed TIM as ately oss SMF

(unit quantity) qe fod} Se sficw ated, Stel satin Satcw wee fama

cae) TTR —

atenfes ots wicensrata waicds oes Sacre 1° ha Share cy sty ATA

~ GES Slag FAs OF (SAY Se SAG co SI ACA

earn aifaatfawl s—cata mettle wae trode atefateg sb wace ( Cube )

ata am wreta at fade wae os FoR caReay Cesta Taetca ated ety Stet

adem orf& cacace Sata ae fen cy faa wir nfsatfas eeaq wrere 2 ncda

win nfattfest ( Thermal Conductivity )

bea nates afes MNCTA GS UH, Stel MIfAS(. Oxidised ) etatce aay ert



TK AV 25d.

GAF Tey RRCAS AoA cy AT Sil wre Gazty ey tetera

catia sta fiafatis cathe fase ea] ay

1. BS FZ CHT WH ATE Faq oF |

2, SA—Sio] HT AIal ty (Alkali), AI ( Salt) a aa

waqty fees (Water soluble additive ) fas aa, fee cea

a atta oary viferg ai, Att ale dice Stel eBeq. lel et ay

ofeatc |

8, CSM ( Oils )—(#) aie 25H (Mineral O11), CRRA caTatfia

avis crpiagte Cor) (4) fae (Fixed) a wif acaq

(Fatty Oil) | @zl wraty 98 eleitaa, cla s—

(i) atrhtete :—oiags, ay agisa, ca—yacaq ofeats

Coa (Lard oil), fofia ¢Ba ( whale oil ) avis | CSaTss] B

aca tits atfeats Ge FAST aT ae wey aeley Tay CHG

ates ¢ tra face Baye wary Wry Fe st gow

aay aniedy afee fife seal act we Cw ( Holuble oil) az

HASH SHS, Cwray (Sulphurized oil ) caH ( Base ) fentra

VARS BI |

Get GH areq Coa Ateiate: si eo fertra Tage eF aT |

(ii) BfEeetTS ( Vegetable ) —cayi—cafBy ( Castor ), warns

(Olive), Barats, cafatsa, Bieraolea, THT ay fsy com | Vferwts

Coy wRECS cra Ba sr (ate HR ReTOT are fete

acetal ) Satona Silos Rew HRS Fai eeu aes |

4, fafers Cem (Mixed oil) :—B9fi¥e tex nacay
sified craw | Bel etal efor Caray afew HwaT € BErw co OTA

mG wera, aa way ferry Sees Blaty Seq > Vere v STA

fear aff (Free Fatty Acid), CIT Oleic, fafars fiz

cm fafas sit e280 Cont ex Stel Aye AeASI afew Hf

fics, fia fics, fants © trit oieeew oR Ba, ab-eriaa9,

atm, ate, wifeftaa agis ame cay tikes gage wy



58° can cata fea

BF Hfbs caf ae Fania cation FARR CC Ba) aleetca

YIBS GA |

5, wtmfatataes a) caifacacbe cam ( Sulphurized
or Chlorinated Oil):—3 4a 4-4 Ufafas oa Hetra Hes

wet, ata, warty avis fife safe eostfa eal ar

BS Veo aw wa Cla fy wa fee ary acne

By GIy KE asleay Tie ew atty nz CHE Baars FA 5c |

6, enaAHA (Emulsion ):—«% Sf Ga Ga BTy zevs

wert aca wadty Cecma anfiend eres! seat sage afk

RRS Wey Sele aAifes ane Beas | AFA etateas Ba,

Sacha eta, wiface ste-ctiad apis Airs © atEfee

sare Fal Yq Haale |

sie Favor Waal
1, witfadfafaaty s—es sii) uty, ee caralfiq Coa aeeta

afaca fay wears Cla oes aot ASS SF |

2 wm ( fesq) —aihe ay ee Sl ute SUH arf,

ztel ae coat a eel efre Coraq afew wea oe Cle BT

ofits fetal saeta fra va Ota citer att) cate ua Stay

are afie cere ate acne fietea] stb) ez |

8. SR RA s—Fel ates oe BH en) cena

cey fe ara Ray ala] Aiite «HR Stee fey

Con HASH UT Stety wa siiew Gea ae) af aha

foam wifenl feats wee ics, Oe) Rect Com EAA Fatma

aeeta Fa BT) eatcw woth wae coh Ae ay)

enefes siete aT Aeate: SAA PHB a ater Sree

aay ea eri bia sfeats wae Sata yaety sai see,

fee aiefeSaFTs sew a CENA CHG-a teal Sta Fa theT
ata |

4, wnncafaarsy @ Sate Sie wes os sh) ecatey
ata tate vie com—cam, afte Ae tem ata sth



tik Rou aso

I; MAT Sal cela AMHE Baty Fal Bo ay, sta

Saey cy cata AAT Sad Aaa afta aeaty wy ace, we xate

Stor atin Wy Sle esata eT Sl WHS CAA, ANTES a ae

wnat Vceq FICE Atal SHES | G-l aiey afFw vacate MRSA

HSuta atria then att AB ya ca Slew Bib Siw, sta

cael for See cra ea) cafaca cat fo GfiCe cram She

ae |

5. wD cate fete ata etal wie twa, fiatcaa até

saa (af cerry Ae ate semaq afield aes) a

HNafetate e fiat ama ott st) cay Satay otal

SiR. Sta FG AR AIO FI AG | cl Bios, (Ga sfc, catfes

Sas a oe esteay sty, wel Fx “Heo sifbew ey, sifbata aaa

qjfacaik wert ca — fife cor a AlafsoReRG wr UeET

sie eT) |

6. Bl (Zinc) s—Atatate: way Sala Fh eT FA

Aq TALS elera cats MIT faataces ata ea Fe Stata es vay

AR SYS] GT VU HEM FCT T |

rt ES

CAA’ azz BB Ge aif COATT

N
x

—

SWRA:« Plug or gage ST EeMR REGS Ra

SS a
SsatcxxWYSE~We DJ h

YH, s Gory eal
Vo
. LZ] Y/ WN

An f)



238 Coe catia ferry

CAH BHetG
(eifee nist

; (44 4B

| | ws
atena | aceuby

bata | sig | ara | ACSA | ACSA | BrhetG

TH | ater ato wmyt | ereyegy | CRTAA | attcsia

rey | ace | AVIS | opetass

eRe

D | A B g H | P

0 0952 | 0°356 | 28% On O35 2
1 0369 | 0475 | Qf Qy'5 ans 25
2 0572 | O'700 | 3% ots é ars
8 0778 | 0988! 8% 332 33 B4°5
4 1020 | 1'°931 | 4% 4§ 4} ads

5 1475 | 1:748 | 6} 5 Bi 53°
6 9116 | 9°494 | 8% gt | 7% z
7 9750 | 3970 |113 J 11g 108~=— | 10

SBT ae

4 0350 | 13% | 0490 | Qs 253 123
5 0450 | 2} 0589 | 984 Ox% 91
6 0500 | 98 0599 | 283 i 92

7 0600 | af 0720 | 82 gis 3

8 0'750 | 84% 0898 | 4% 4g Sis
9 0900 | 4} 1077 | 5 4} 43
10 | 1rose| 5 1960 | 58 | BBs | BF
11 1850 | 54 1498 | 6g 63% 6x5
12 1500 | 7 1797 | 8d¢



wrare cdwity rse

conta
Bers )

fea wey )

BITS | otfaa ate ica ed cata
| | Bifaa | etfs Reo] cats

cay | rds | ata | peut | ert | Mee | cbNTA | (wR,

| GaN fee )

plo ladwie |

9 z [0235 | 0160] ye | 135 0°625 1°30’

33 | 8) ©6|0'8438 | 0°918} 8 oes 0600 | 1°96’

i Ts zy ©10°260 z 91 0602 | 1°96’

re | te | fg (0322) 1,8 | 8, 0602 | 1°26’

i | s | si |oa7e] 1 7 6 | 0623 «| «1°99"
5 8 | 138 10685} 13 Lg 0680 | 1°31’
a i 9 0760} 18 7 0°626 | 1°380°

1! 1; 98 1185 5 | 9} 0626 | 1°30’

|

if CBATA

va (0320! $4 |0°298/] 33 142 500 1°19

x /|0420! ? |0260] 8 es , ,

vs {0460 |) ye [0291] § 25% ” »
fs } 0560! 38 , 0399) 45 1 ORs , | .
43/0710) } (0353; 1 az | ”
s 0860; |0385) 1; | 4} , .

oy | 1010) 32 0447 | 1 | 43% ‘5161 | 1°14’
vs ) 1210) 34 | 0447} 198 | 525 "500 1919"

; \ 880 8 0510, 1; | 68 . | ,
|

= Y ceumeanataad



ase can cata fay

Colal eae Cat MBI eas ateza cwA
( Weight of M. S. Square and Round Bar )

ata al RNG FBS afs fata cardia eer

BNI ay W

|_| ©

mm ( fa: fa: ) keg. ( fs atts ) kg. ( fees att: )
5'0 0°20 0°15

55 0°24 0°19
6'0 0°98 0°99
70 0°88 0°30

80 0°50 0°39
9'0 0°64 0°50

10°0 0°78 0°62
11 0°95 0°75

12 113 0°89
14 1°54 1°21
16 201 1°58

18 2°54 9°00

20 8°14 9°47
92 8°80 2°58

95 4°91 8°85
96 6°15 4°83
89 8°04 6°81
86 | 10°17 799
40 12°56 9°86
45 15°90 19°49
50 19°62 15'41
56 94°63 19°34
68 81°16 94°47
71 39°57 81°08
80 50°24 89°46
90 63°58 49°94

100 78°50 61°66
110 94°98 74°60
195 -199°668 98°34
140 153°86 120°84
160 900°96 157°84
180 954°84 199°76
200 ~ §14°00 246°62



Shorty eters calRe cx w R34

Conta Stet w carer att eators NS (fafa)
ooh Kl wce oaifietr Art caaters vera, Gets (0) att oa

(2) batran Bows qa wastes |

atri—acater apie eforty areré faba g caw fF atray

BR calaeata BT etacy M fafa Ttete aa aA ea fA tT AF

fairs sy eae Gateway aca al erty fe (x) TABS Bz

caatta fb ace feQ cael atce al, CHa afew era Gal cata’

CLG Fl CHB eet |

BalcaA—(z) Barican coin cote steal Aafeewtea catata

By |

7 afacw fare cat ( wea cote ) cata

8 , wfatfa ( atta a fafoaty ) cd catata

9, CAT ( cata’ ) cath catatta |

(x) fiafafis srg aa Datars atefe cataty

H afacs acer ca & cayary |

d, GATSTHAT ATS cateD caw cataty |

h » STCWARG » » »

Baraat: ©) aah 16 HASta aera cate catA’ fp wR

aia ( fiforty ) Satan fale wert eR cle saterrR cre

afer faxfafis sire cay) ey

M 16-84.

(2) afb 16 fafafacta atcra ate IRA CAT OR BRT bata

Faire ara Sal fafafas wee friars eecq—

M 16X1'5—7H.
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wtfael 23>

Ufenta asters fafafadiz ces

cata’ (course) wEq (fine)

att fs a9} [5

M 1°6 0°35 M8x1 1

(M 1'8) 0°35 M10 x 1°95 1°95

M 2 0'4 M12%1'95 1°25

(M 2°9) 0°45 (M14x 1'5) 15

M 2°5 0°45 M16X1'5 1'5

M 8 0°5 (M18 X1'5) 15

(M 8°5) 0°6 M20 X15 I'5

M 4 07 (M22 x 1°5) 15

(M 4°5) 0°75 M24 x9 9

M5 0'8 (M27 x 2) 2

M 6 1 M80 x2 9

(M 7) 1 M38 x2 9

M 8 1°25 M36 x8 8

M 10 15 M39x8 8

M 12 1°75

(M 14) 2

M 16 9

(M 18) 2°5

M 20 9'5

(M 22) 9'5

M 24 8

(M 97) 8 ayiceeby ( awrty ) fSwT cy

M 30 3°5 aire BirE Saf gitm frat

(M 38) 8°5 say ferabel Fal VACOH ce

M 36 4 wy f Hey ay ate a a,

(M 89) 4 WHYS AVY COUT a Fale Stet J



ZRV0 car caftey fatpy

Sorta asters fafrfabiz cae siBata coe-wam
( 68 aera arofatee feraty atetcs )

I CLG

Bie eera] fw H y Ble fp faw } Bfe fap

Biers fir

fafafaora lat | Bi fas plat BYfAs

1 63 x 90 80 x 100 — —

195 | 68x25 80 x 100 — —

1'5 63X30 80100 — —
1°75 | 68x85 80 x 100 — —

9 63 x 40 80 x 100 68x90 80 x 100
9'5 63 X50 80 x 100 63 x 95 80 X 100
8 63 x 60 80 x 100 63 x 30 80 x 100

8'5 63x70 80 x 100 63 X85 80 x 100
4 63x 20 40x50 63X40 80 x 100

Sota Biers fafafatia cao stata coe-aem
(197 aes Wwfafea farts Aetcas )

64,5

airs e8cq) few } Uf fA faw m 3 Bf fap

wizta {5

fafafatta | fae ptfas plas ptfas

0°35 90 x 85 127x100 —_ —

0 4 20 x 40 127 x 100 20 x 20 127 X 100
0°45 99x 45 127 x 100 _ —

05 20 x 50 127 x 100 20 x 25 127X100

0°6 20x60 | 127x100 20 x 80 127X100
0°7 30x70 | 127x100 20 x 85 127 x 100
0°75 20 x 75 | 127 x 100 95 x 80 127 x 100

08 20x80 . 127x100 90 x 40 127 X100
1 40x50 127x100 20 x 50 127x100
1'25 20 x 100 127 x 80 25x 50 127 x 100

1'5 20 x 90 127 x60 90x 75 127 x 100

175 20 x 105 127 x60 25 x 70 127 X 100
29 40 127 40x 50 127 x 100
9°5 50 127 290x100 | 127 x60

8 60 127 20x 90 187 X60
3°5 70 127 20X105 | 127x60

4 80 197 40 197



fal RW

faffabta ficoa cou-aty

cl G BHfocw
' ine % 3 Rie fe | AGE 4 Be fpBara wtety frp % ie

fafafiara plas | Bifas ! Bae 1 opts

. . 63X 20 80x100 | 21x 30 80 x 100¥ (7039 in.) 35X 45 | 100X100 | 21x 45 | 100x120
tama it 63X 30 60 xX 100 | 63x 20 80 x 1002 (079 in.) 63x 40 | 80x100} 63x 30 | 100x120
118 j 63X 30 409X100 | 63x 30 80 X 1003 (‘118 in.) 63X 45 | 60x100| 63x 45 | 100x120
: . 63 X 30 50X 60 | 63x 30 60 X 1004 (°157 in.) 63x 20 49X 50} 63X 20 50x 80 |
. . 63X 30 49X 60] 63x 30 60x 805 ("197 in.) 45X 70 | 50x 80] 45x 70 | 80x100

nak i 63X 45 | 50X 60] 63x 30 | 50x 806 (236 in.) 63x 60 | 50x 80] 63x 45 | 6ox100
. ; 63X 35 49X 50] 63X 35 50x 807 (275 in.) 63X 70 | 50x 80! 63x 70 | Boxx00

8 (are; 63 50 63 100("315 in.) 63X 45 50X 70 | 63x 45 60X 75
. . 63 X go 50X 80 | 63x 45 50x 809 ("354 in.) 63x 45 | 40x 50] 63x go | Boxx00

eer 63 40 63 8010 ("393 in.) 7OX 90 | 50x 80] 70x go | 8o0x100 |
Lena 63X 55 25X 80 | 63x 55 50x 80rr ("433 in.) 63xX110 | 50x 80] 63x110 | Box100
. 63X 30 20X 50 | 63x 30 40X 5012 ("474 in.) 63x 60 | 40x 50| 63x 60 | 50x Bo
. ; 63x 65 40X 501 63x 65 40 X 10013, (°512 in.) 63x 65 | 25x 80] 63x 65 | 50x Bo
ee 63X 70 | 40X 50] 63x 70 | 50x 8014 ("55 in.) 63 X 105 49X 75 | 63x 70 49 X 100

. . 63X 75 40X 50] 63x 75 50x 8015 (‘59% in.) 63X 90 | 40x 60] 63x 90 60 x 80
eae t 63x 80 40X §0 | 63x 80 50X 8016 (-630 in.) 63x 60 | 30x 50| 63x 60 | 50x 60
. . 63x 85 20X100 | 63x 85 40 X 10017 (660 in.) 63x 85 | 40X 50] 63x 85 | 50x Bo
. . 63 xX 90 49X §0] 63x 90 50x 8018 (-708 in.) 63X 45 | 20x 50] 63x 45 | 40x 50
148 ji 63X 95 | 40x $0] 63x 95 | 50x 8019 (748 in.) 63X 95 | 20x100| 63x 95 | 4ox100



R28, Cae Capt fara

falfatts ficor coe-eda

Oe te fae g } Rf fe | fom Ss Bf fs

fafafabra tae | oifiwe | plas | bifas

70 (787in) 4] Gx | 38x S| 63% 2 | sex bo
21 ('826 in.) eax 6s | sox aol exe | 2X &
#2 (865in) 4) Bax 285 | fox 20] onus | $% $2
23 (‘905 in.) esxass 40x 50 63 x 15 $0 X $0
24 (945 in.) osx Go | sox 20] ox 2 40x sc
25 (984in) 4 | ax So | fox 40 | $3x 30 | 20x Bo
26 (1'023 in.) sax os | asx 25] esx ee | 23% so
27 (1°063 in.) eax 8 | gox tol eon at | 2X be
28 (1°102 in.) 63x fo | asx 20] ed 2o | 40% $2

wo 63x 58 | 20x 40] 63x 58 20x 8029 (1°140 in.) 63 X145 20X100 | 63X145 40 X 100

30 (rB0in) 4 | Bax Oo | gox fol eax oo | 20% 2
31 (1°220 in.) eax 62 | 25x 42 | oon ee | 22x
32 (8260 in.) eax bo | zon 30 | 3% 8 40x 20
33 (1°30 in.) 8x 6g | 20x gol ore co | 2Ox 8
34 (r338in) 4 | Gx 38 | 25x 55] e8x BB | fox $2
35 (1"378 in, Caxres | sox fo] eax 20 | 4X @2
36 (£°417 in.) eax 30 25x 40 3 x 90 23x 30
37 (1°456 in.) osx 3, | zox sol exe | 2x 4g
38 (r496in) J} 63% 83 | 25 40 | G3X 95 | 40x 50



wtf

fafafatta ficea coe-ate

d

le hla AU KLE fe | fw RR fp

farts «=| Biae | ote | star | offre

39 (1°535 in.) 63x 75 35x 32 3 x i 50% 0
40 (1'575in) 4 | 63% ‘ 20x 40 | sax go | 40x $0

42 (1653in) 4 | Gro | Zox fol 6ax Bs | fox bo
aa(r732in) 4] G3xa58 | 25x 4a] Gaxase | 40x so
as(r77oiny 41 BX 85) BOX fol ex oo | gox 40
g(r in) 4] BSNS | 28% 50 | ebxrse | foxreo

48 (1'890 in.) eo on | 20% 331 Bx oo | ga fo

so (r968in) 4 | 63% 58 | 2x 50] 6sx 25 | 30x 40
s5 (2165 in) 4| 63%,55 | cox gol Gaxtre | 40x 40
60 (2'362 in.) eax co | zox gol Cox 7s | z0x So
65 (zs60in) J] E3% 08 | 20x 24 | eax 78 | 20x 48

70 (2756in) 1} @3% 7° | 20x g0| Caxtes | 20x C0
75 (a'9s3in) {| @3X 75 | 20% 30 | B3% 75 | tox 48

go (s1g9in.) | 83% i600 | 2ox 25 | eaxtoo | 25x 40
85 (346in) S| 3% ,05 | 20% 39 | esxtos | 24x fo
90 (3°543 in.) 63x 108 20 X 24 63 x 108 40x 24
95 (3740in) S| 3% 93 | 2x tel esx 26 | 20x 32

: 100 (3°930 in.) 73x 90 30x 20 3 x G0 20 x 40

R20



2&8

(88 Gi coe fata cram Beuty )

cae catty fap]

Qf ce cea coe-fitntcaa wife

eas | Reg} te fs faw % 2 She fp
6% TUF

ay] «| ULae | Bifte | Bae | pifas

ga 20 =. 30 zs 100 { 20 20 | 100 100
20,40 0 125 | 20 30 | 120 125

48 2045 60 100 | 20 25 | 100 120
a5 20 75 120 | 20 20 80 120

45 20 = 30 75 90 | 20 20 75 120

20,240 go Iwo | 20 28 90 125

40 { 20 266 | IoC) | =6r0 | 4 ©6030: =| « 100—s«120
{| 20 4a && 100 | 2c 25 | 106 100

53 30 40 | 100 105 | 20 30 | 100 105

2040 70 100 | 25 30 | 105 125

20 20 2 go 100 | 20 40 | 100 120

20 = §0 76 100 | 20 35 | 100 105

28 20-30 40 105 | 20 = 25 70 100
20 30 6&0 70 | 29 45 | 305 120

26 20 30 60 65 } 20 25 65 100
25 ao 65 100 | 20 30 65 120

25 30-40 75 t900 | 20 8 30 75 100

20 60 75 i090 | zo 60 | 120 125

24 20 25 = 30 75 120

an 40 60 80 | 20 25 60 100

23 { 20 20 50 | 100 115
{| 30 40 60 Lag [ 20 30 60 115

22 20 20 30 60 110

30 = «50 76 15] 20 40 80 =—-_- 110

21 20,40 60 70} 20 40 70 120
30 = 40 70 90/ 20 20 70 90

20 20 20 40 80 100

20 gu 50 801 20 35 7¢ £00

19 a2 25. «40 95 100

30 40 60 95 | 20 60 95 $20

18 20 25 49 95 120
30 = 40 60 gol 35 40 | 105 120 |,



& tiaay

Refers cet can coe-fitata

Ye aie) fre ge) Be fio | fae gy) Be fo
C1 CBF

bias ptfaw bias | pifaw
ART :

7 { 20 85 20 ~=60 85 120
30 40 60 85 20 45 85 go

16 { 20 80 25 = 30 50 120
35 40 70 80 30 45 go 120

15 20 75 20 80 | 100 120

20 40 39 = §=100 20 70 100 105 |

14 20 70 20 75 | 100 105

30 40 60 70 20 50 70 100

13 20 65 20 50 65 100

40 45 65 90 20 60 65 120

12 20 60 20 120

30 50 60 75 25 60 go 100 |

iz 40 110 20 110

30 40 55 60 30 60 go 110

10 40 100 20 100

30 40 50 60 35 60 | 100 105 }

9 40 go 20 go

30-40 | 45 «S80 30 = 70 «| 90 105

8 40 80 20 80

20 75 50 60 35 60 70 120

7% f. 40 75 20 75
20 80 50 60 30 80 75 120

7 40 7O 20 70

{ 30 80 60 70 30 80 70 120
63 40 65 20 65

30 «=—s« 60 45 65 30 80 65 120

6 30 45 30 go

. 2020s «60 49 39 45 35 80 70 120

5% { 4° 55 20 55
qo —s«60 jo 0 s:&r¥0 40 110

5 { 49 50 30 75

60 75 49 100

3¢



come Cafe fare

Sefaet cel ces coe-fstata

Rfe afe| fu g } Bie fo | fw % 4 Bfe Fro

(a tea :
| meaty Bins bias BIAS ot fas

at {{ 40 45 40 go
4° 100 | 75 60 20 45

4 40 4o 30 60

30 105 | 90-35 40 8o

34 { 40 35 40 7°
| 40 60 | 30 70 go 45 105

3t 80 65 4o 65

70 40-1350 85 8o | 65 = 100

3 { 80 60 40 60
40 30 30 45

24 40 100 | 115 25 100 | 115 25
‘ 40 120 | 115 30 100 | IY5 3°

2} { 80 55 40 55
60 100 | 55 75 80 110

2¢ 40 100 | 105 25 80 105
40 120 | 105 30 IIo | 105 50

2 80 50 40 50
‘ { 40 80 75 30 120 | 100 60

2} qo 100 | 95 25 80 95

40 120 | 95 30 100 | 95 5°

2} { 80 45 40 45
40 100 | 75 30 100 {| 90 5°

2 { 80 40 60 60

4° 75} 5° 3° 75 | 9° 25

it 40 80 | 50 30 80 75

qo 80} 75 20 89 | 100 30

a3 80 35 80 70
80 100 | 70 50 go | 105 45

1} { 60 80{ 65 30 200] 75 65

so = BO | 5585 9°{ 65 45

j 80 30 80 60
60 100 | 75 30 110 | 90 35



otf) 384

Scforet ce cer coe-fitata

|

af af feRr ete fe | fw R) Bf Fp
CY CSF |

Reet bine | opt fare bras BT haw

| 1} { 80 120 | 110 30 80 55
80 50 | 55 35 80 70 | 110 35

1} 80 25 80 50
80 120 | 75 40 40 120 | 100 30

1} 60 80 | 45 30 80 45
80 100 | 50 45 | 80 100 | go go

I 100 25 60 30
80 100 | 50 40 80 40

3d 100 = s-120 | ‘60 40 100 40

95 50 | 30 25 | 80 75 | 60 40

14 { 80 go | 40 30 90 30

7° 75 | 35 25 | 60 79 | 49 35

nf 70 75 | 30 25 | 75 105 | 90 25
80 105 | 40 30 | 70 105 | 60 35

a .

32 { 82 100} 40 25] 80 £60] 4o 30
: 75 $80} 30 25{| 70 110] 55 35
Fi )23 { 75 g0| 30 2§{ 90 105| 60 35
9 go 100} 40 25 | 70 go | 40 35

© 2 100 75 | 30 25 | 75 100 | 50 30
; 100 120 | 40 30 | 75 110 | 55 30

23 100 110 | 40 25 | 100 110 | 50 40

100 75} 30 25 | 90 110 | 45 40

3 go 110 | 30 25 | 90 100 | 50 30

\ 105 120 | 35 30 | 75 150 | 50 25

as ond sent oa-ftuta orem ete ater

wiry 25, 30, Bact He to awe atfoa sel 120 Ftewy (2! fh) |

mtetarw: 20 toey fara gee etce 1 cae 22K |



we Cm cata

fen ea tah ath th

ata FR a fi)

ty it a atn é m
(t ¢ f af

re | a \ ‘ \

ath ais | 60 em | 60 etre 4 el |
mem 0 | 9 |S

daw | 9M gy

ig | Roe
0 0 DW

das ie Bae yl
mH RA

dae lie Wate 5 Sy

whe sg
oO te a

fd6) | 100 soe

7, tA an iy mn 7 ry

ee ae

aang 0te Bie Deeg
nrteay 8 ) Oa |

113 19

anacie) ae | de | Re | Re
ol} e 8 |

BM an Ls
anf) ay | ae um it

. ‘5

ie a
H}o 9 4

wht Cope)) ate | ie

Tal | to

io | Mea ly
totrey 180

We | ay "
mw] 0 |e

eine y

aera ate

afema ( Lubricants

is at
———| «fh | fF fit
fe | Rim)” }

ee ar ats
a ate

| |

anata fae Bet | Ea | Oe, ei

aah | wrihe | Una | cree | ra

rata

P| atk | ath mt, ata
COR awrite ah a, en ath: write

Th UAT

amt at

Patan aS fam att cra, By fata
i

t Carta BN " Creat a

OT athe OF

fen, | fate Ate | an gee gy | OE Un fiat

ats ee] WM | Gtegat | eT

Garon, | fata te Sater at | fate atS

A aH uF

| ta

ahh

mis I eT ATG | 8H, a

a Ce Ral

Gt caumR) wraha ora | ATA

| Ah atatia mr

! Cat | aati a Crate a

ff vi farm ng | eon | orate

SOO orga fd



220 car cafaa faapy

Sricma Haga vatqe

Decimal Equivalents of Fractions

"016625

03125

‘046875

06265

‘078125

"09376

°109376

"126

‘140625

"16625

"171875

‘1876

"203125

"21876

"234875

"26

°265626

"28125

‘296875

*3125

"328125

"84376

ag
3

a3

43

aE

ondot

ia YS7L9 GRbt | Che
he A

Tar

Wita bea fisho ow Ge

' Oy Ghee. CutCA ipko pS RA
cehj =

wht Conf GaltCte Wyo fir

"359876

375

‘390625 —

‘40625

‘491876

‘4876

‘453196

‘46876

"484375

5

‘516255

‘53195

‘546876

"5625

578126

‘59375

‘609875

"6.25

"640645

"65625

‘671875

6875

CW ty Cob
WH a ARO i Noo pita

Glen ORO Cu ee ice GRO Cpae PH Bey ples chins alee
CO HNNRO bb

ok ow = gad ot CoEp ito leaps CR a

‘703126

71876

"784376

wi

"765625

"78125

"796875

"8125

"828125

"4375

‘859375

‘875

"890625

"90625

‘921876

"9875

"9531295

96875

984875

1°0



wifey 299

fafafadia e wrercen magn Bie
( Milimeters and their Equivalents in Inches )

farfa | fafa | fafa fafa

fara | | at | Bt faba | Sf pia] fe
mm. | Inches | mm./ Inches mm, Inches |mm/| Inches
— | _ _—_

1 | 00394 | og | 10286 | 51 | 2°0079 | 76 | 9'9992

2/ 00787 | o7 | 10630 . 52 | 9'°0478 | 77 | 3'0815

8/ 01181 | 9g | 11024 | 53 | 9°0866 | 78 | 30709

4} 01575 | o9 | 11417 | 64 | 271260 | 79 | 3°1108
6 | 0°1968 | gq | 11811 | 55 | 2°1@54 | 80 | 371496

6 | 09262 | 3) | 12205 | 56 | 2°9047 | 81 | 3°1890

7 | 02756 | 39 | 12598 57 | go441 | 82} 3°2984

8 | 0°8160 | 39 | 19992 | 58 | 2°9885 | 83 | 3°2677

9 | 03543 | 34 | 13386 | 59 | 932998 | 84 | 38071

10 | 03987 | 35 | 18780 | 60 | 94622 | 85 | 3°3466

11 | 04331 | 36 | 14173 | 61 | 2°4016 | 86 | 8°8859

12 | 0°4794 87 | 14567 62 | 9°4410 | 87 | 8°4252

13 | 05118 | 88 | 14961 | 63 | 24803 | 88 | 34646

14 | 0°5512 | 39 | 15854 | 64 | 95197 | 89 | 3°5040

15 | 05906 | 40 | 175748 | 65 | 9°6591 | 90 | 3°5438

16 | 06299 | 41 | 16142 | 66 | 9°5984 | 91 | 35827

17 | 0°6693 | 49 | 16586 | 67 | 9°6378 | 92 | 3-6991

18 | 07087 | 48 | 16929 | 68 | 96772 | 93! 86614

19 | 07480 | 44 | 1°7323 | 69 | 9'7166 | 94 | 3°7008

90 | 0'7874 | 45 |1°7717 | 70 | 9°7659 | 95 | 8°7402

91 | 0°8268 | 46 | 18110 | 71 | 2°7953 | 96 | 3°7796

92 | 0°8661 | 47 | 18504 | 72 | 9°83847 | 97 | 3°8189

23 | 09055 | 48 | 18898 | 73 | 28740 | 98 | 38588

94 | 0°9449 | 49 | 1°9991 | 74 | 9°9134 | 99 | 8°8977

25 | 0°3849 | 50 | 19685 | 75 | 2°9698 '100 | 3'9870



202 cam cata fatap

eit-~fle Bo fate BRR fBcmA CHTA elcates
mS aa FG

( Speeds and Feeds for High Speed Steel Twist Drills )

ab. witay 6 SSG Beas we ATatad BiB Aywacta Bay

nba? =the @ Fv | caterae “Te @ Av
forma ata | oafe tafe | oof Bfe ifecna ata] afe fated | eife Bfe

( Bfecs ) ata cu ya | ( fers ) aia wee ya

3 1095 250 # | 1200 265
s 876 225 : 900 240

£ | 750 200 a 865 220

v6 650 150 Ve 760 160

5 550 100 a 680 110
5 450 1C0 : 620 110

3 375 100 é 480 110

z 826 100 j 876 110

1 275 76 1 820 85

1} 250 75 17 990 86

14 225 75 1z 260 85

13 200 75 13 93) 85

id 175 76 13 200 85
13 160 75 13 175 85

9 136 75 9 155 85

93 120 60 2} 140 66

93 | (110 60 03 | 126 65

93 100 60 93 116 65

3 90 60 3 100 65
$3 85 60 34 95 65

83 70 60 33 80 60

4 60 60 4 70 60



wt fore

fafeg cotta farba Boicayt bericaH

A «a B=fafee fecwa (Standard hole) att atetce fee

sfen atecba ta Gort em ay A ua BO la cape

aya Fa wey) F=f fet; Dewitfe fer; P=

fe |

209

arrer6 face Batcan
Catt — ,

afiartay wtacabtag" sta "BCL | py! BBCB2” | yy” BBTV.

ae-fafas = +00025 «+0000 =+°00075 + +°00100

A ca-fafae —00025 —-00025 —-00025 —:00050

BaCTH 00050 +=. 00075~«Ss «00100 ~=—S °c 0150

are-fafap = + 00050 +'00075 +-00100 +°00125

B carafe —00050 —00020 —-00050 "00075

BaTCTH 00100 00125 ‘00150 00200

caty-fas

zte-fafas. «= + 00100 ~+°00200 +'00400 +°00600

F ca-frfae = + 00050 ~+°00150 +:00300 +°00450

BACT 00050 =~. 00050 »=6 00100 ~=— ‘00150

wiefec-fas

ete-fafas. «= +00050 ~+°'00100 +:00150 +'00250

D car-free +°00025 +:°06075 +°00100 +°00150

Bat CTPR 00025 00025 ‘00050 ‘00100

ope-faes

ate-fafas. «= - 00025. - "00025 —00025 (0050:
P on-fafas —'00075 ~'00075 —00075 ~ ‘00100

STCTH C005 0005 0005 0005
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wri fers roe

ACU, SAR (ScHa at

( Numker Sizes o? Drills »

FRI} Bare FR }1 Sateen ARTI aon AAT Bare
at aA a at

1 | ‘2280 | 21 1590] 41 ‘0960 | 61 "0390

2 | ‘2210 | 22 "1570; 42 0935} 62 ‘0380

3 | -2130}] 23 |°1540! 43 | ‘Us90! 63 ‘0370

4 | ‘2090 | 24 | 1520| 44 | ‘C860)| 64 0360
5 | *2055} 25 1495} 45 | °0820} 65 0350
6 | 2040} 26 | 1470} 46 | ‘0810| 66 ‘0330

7 "2010 | 27 | 14401 47 | 0°85) 67 0320

8 | ‘1990 | 28 | 1405] 48 | ‘0760! 68 0330

9 | *}960 | 29 | 1360} 49 | 0730] 69 ‘02925

10 | 1935} 30 |: 285| 50 |-0°00} 70 ‘028u

11 | 1910] 31 | 1220} 51 | 0670} 71 0260

t2 | 1890} 32 | °1160} 52 '! 0635! 72 “250

13 ' 1850 | 33 | 1130} 53 | 0595} 73 "(1240

14 "1820 | 34 1110) 54 | :0550| 74 0225

15 1800 | 35 | ‘41100; 55 | 0520} 75 ‘0210

16 |°1770 | 26 | 1065] 56 | 0465! 76 ‘02¢0

17 | ‘1730 | 37 "10401 57 | ‘0430; 77 ‘0180

18 | °1695| 38 | 1015} 58 | 0420; 78 0169

19 | 1660 | 39 | 0995} 59 | 0410] 79 0140

2. | 1610 | 40 | 0980} 60 | 040} 80 0130

BWA MAA fOcers ar

( Letter Sizes of Drills )

BRA SAC ATA HFA SIC TH

A- 43 234 N *302
B "238 O x "316

C 4200¢«d| POY 323

D ‘246 Q 332
E } ‘250 R 4 "339
F ‘257 S 348
G 261 T #8 "358
H a ‘265 U "368
I "272 V ; °377

J 277 W & "386
K ds "281 Xx ‘397
L *290 Y $3 404

M # °295 Z °413



wore corm Cale Pata

‘CERT MBAS ‘AS GA casey ately

AIA ( GRBeute Vrparo" )

( Dimensions of Whitworth Standard

Hexagonal Nuts & bolt-heads )

ath Baa} qe Beal

feta [cates Ateta! = cateeba cata | cayeba atera | = cateda

ata | Be fetNs | ayety sez; ata | Bab FNS | atere Bos

are ) MBIA AG) (Ree ) (ace) IPT BH) (ae)
( 3t@ ) ( Bc@ )

i 0°338 0°109 18 2215 1'203

te | 0448 | 07164 1, | 2413 | 1312

3 | 0525 | 0219 i$ | 2576 | 1422

f; | 0601 | 9°273 13 2°758 1531

a | 0-709 | 0'328 1g | 3018 | 1641

we | 0820 | 0393 2 3:14) | 1750

y | 0-919 | 0437 24 | 3:337 | 1859

& | OL | 0°492 22 | «3546 «| = 1969

g | itor | 0547 22 = -3°750 | 2078

14 | 1201 | 0'601 2h | 3894 | 2187

2 1'301 0°656 23 4°049 2'297

g | 139) | O7LU 23; 4181 | 2:406

z | 41479 | = 0°766 2% 4'3.46 2°516
§ | 1574 | 0°820 3 4531 | 2625

1670 0875 SaaS CST’ cea ATCHA
& 1'869 0'984 THs = cIieba tea
3} | 2048 | 1094 wie



fates dtete EBB emg cas
(British Standard Whitworth Thread—B S.W.)

Uracabta ats Be fA, CBTA- GRA | Di tera Bw TATE

(3c) | cacwaaen | (Bee) (ce) | figcera ates (Ree)

4 40 00250 00920 | No. 4)

fy 32 0°0312 (1102. | No. 31

3 24 G'0416 | 01341 No. 28

39 24 00416 0°1653 No. 18

j c 00°£00 01860 is

ts 18 0:0556 | 02414 z

3 16 0°0625 0'2950 43

vs 14 0°0714 0°3460 14

4 12 C0833 | 6'3933 64

Ys 12 00833 | 0°4558 é4

5 11 00909 | 05: 86 ba

am 1 00909 | 05711 Be
3 10 01000 | 06219 ba

13 10 0100) | 6'6844 +8

Z 9 OLLLL =| 0°7327 8}

1 8 0°1250 | 0°8399 23

1} 7 0'1429 | 0'9320 15

12 7 01429 10670 Lys

13 6 01667 | L'l6l6 14h



G1 GAIMIN 119]

fatee State sea cesT
( British Standard Fine Thre:d—B.S.F. )

Btn afe Fee FAB, Caya-Gracabta «| Beta wa araeta

ain ( Sce) | cecuaAtrt | (Bee) ( 3t@) FE CAA Att ( Sc# )

ag 28 00357 | 0°1731 No. 16

} 26 0'0385 | 0'2037 No. 6

fy 26 00385 | 0'2320 B

Té 22 00455 | 0'2543 F

8 20 00500 | 0°3110 O

16 18 0:0555 | 0°3664 U

i 16 0°0625 | 04200 a1

15 16 0°0625 | 0°4825 ah

é 14 C0714 | 05335 a5

14 14 00714 | 0°5960 ao

3 12 0°0833 | 06433 Pa

}3 12 0°0833 | 0°7058 28

i 11 00909 | 0°7585 49

1 10 01000 | 0'8719 i

1k 9 | O1M1 | 0°9827 §8

1} 9 | GlLI1] 11077 les

12 8 | 01250] 12149 1

1} s | 01250] 1:3390 | 133



2VaOli |

fate opicrtincria State’ ceo

( British Association Standard Thread—B. A. S. )

a

anit agai | ose *) fs, nee pitty |
va Bt | orem |e | CR) | SMPTE | ferarg arte
(Arey Bea)? (BCH) ot (ce ) (Feeay|-F04)

0 | 09362 | 25°4 | 0:0394 | 07189 11

1 | 0'2087 | 282 0354 | 0°1662 18

2 101850 | 314 | 00319 | 0:1467 25

3 | 01614 | 348 | 0°0287 | 01269 30

4 | 01417 | 385 | 0°0260 | 0°1105 33

5 | 01260 | 431 | 0°0232 | 0°0981 39

6 | 01102 | 47°9 | 0:0209 | 0°0852 44

7 | 0°0984 | 52:9 | 0-0189 | 0°0757 47

8 | 00866 | 591 | 00169 | 0°0663 51

9 | 00748 | 652 | 0°0154 | 0°0564 53

10 | 00669 | 72°6 | 0°0138 | 0°0504 55

11 | 00591 | 819 | 0°0122 | 0°0445 56

12 | O0511 | 907 |0°0110 | 00379] 61

13 | 00472 | 102 | 0:0098 | 0:0354 64

14 | 0'0394 | 119 | 0:0091 | 0°0285 69

15 | 00354 | 121 | 0'0083 | 0°0255 71

16 | 00311 | 133 | 0°0075 | 0022) 74

17. | 0:0276 | 149 | 00057 | 0'0186 76

18 | 0°0244 | 169 | 0°0059 | 0'0173 77

19 0'0211 182 0':0055 | 0°0145 79

20 100190 | 213 | 00047 | 0°0L34 80



GIT Gale [FF]

faee State’ n&t cvs
( British Standard Pipe Thread—B, S. P. )

atecta mite car. | bitte a

fewcaa tifecat | | aie te samtig | Te

OTacabta Ufacaela , Cqrea | | (grey figcma 31%

Ri [ee] ( See )

3 48 28 0°337 $3

z FE 19 0°451 af

g t4 9 0'589 ag

3 8h 14 0°734 $

$ 18 14 0-811 az

4 lds 14 0°950 a4

$ lay 14 1098 lex

l 144 11 1'193 13%

1} 13 11 1°534 lad

14 123 ll 1°766 133

13 2x55 11 2'000 25a

2 28 I 2231 2h

24 28 ll 2°471 284

2} 3 11 2°844 283

23 3} lL 3034 30%

3 34 ll 3°344 3% 4

at qaces fila woe fate CPA aH

CHU-fBar Hecate Afseatey atertoal Sa Vea |


