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1.1.01 RATdre e ufierr G o=’y (Familiarisation industrial training

institute in India) 1 1
1.1.02 SN/ TAISRAR RIS 30T W WaRaRT (Safety and general

precautions in industry/shop floor)
1.1.03 AR (First-aid)
1.1.04 CIHhIS, Ueriid! faegdre @raur (Disposal of waste material) 14
1.1.05 TGS YR&T 30T $RIT (Occupational safety and health) 16
1.1.06 QRfardd e (Safety sign) 18
1.1.07 Sk Ta I URIRYTe ufadre (Response to emergencies) 20
1.1.08 BISYDITUTd HEgw (Importance of housekeeping) 21
1.1.09 TRY &, Faffed SR B AT 7eRae gTarestlt IuewhRor arar Jaryd

Jad (Basic understanding on hot work, confined space work and

material handing equipment) 24
1.1.10 W€ JUdUl gadul (Moving heavy equipment) 27

Hisya 2 : af¥® ffén (Basic fitting)
1.2.11 TG, X1 {F®, ]Ide AFS 301 €id 99 (Measurement, lines standard,

end standard and steel rule) 2 30
1.2.12 YTl fAas (Selection of metals) 33
1.2.13 ThISEY (Scribers) 35
1.2.14 fat - meRaa , SR 311t ST (Chisel - Materials, types and uses) 36
1.2.15 B - fF TSR, 3TN, TS, HR (Files - Different type, uses, grade,

shape) 40
1.2.16 HIeTaR (Calipers) 45
1.2.17 V' - Al (‘V’ - Blocks) 46
1.2.18 BT U= TR (Types of marking punches) 53
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de-merits) 81
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1.3.29 Y BT T (Lathe cutting tools) 86
1.3.30 WY BT gear & (Angle of lathe cutting tools) 90
1.3.31 Y ST garar & (Properties of good cutting tool materials) 93
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1.3.34 Y AR (Lathe accessories) 100
1.3.35 TR BT - A dgaRH , ad, TguRE (Vernier caliper - Its

construction, principle, graduation) 107
1.3.36 IICUZS AR, YT, ad (Outside Micrometers, parts, principle) 111
1.3.37 ORIhHeRd UHR (Types of micrometer) 122
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[ LEARNING / ASSESSABLE OUTCOME j

On completion of this book you shall be able to

S.No.

Learning Outcome

Ref.Ex.No

1

Plan and organize the work to make job as per specification applying different
types of basicfitting operations & check for dimensional accuracy following safety
precautions.[Basic Fitting Operation - Marking, Hack sawing, filing,

drilling, taping etc.] (NOS:CSC/N0304)

Setdifferentshaped jobs on different chuck and demonstrate conventional lathe machine
operation observing standard operation practice. [Different chucks: - 3 jaws & 4 jaws,
differentshaped jobs: -round, hexagonal, square] (NOS: CSC/N0110)

Prepare different cutting tool to produce jobs to appropriate accuracy by performing
different turning operations. [Different cutting tool - V tool, side cutting, parting, thread
cutting (both LH & RH), Appropriate accuracy: - £0.06mm, Different turning operation -
Plain, facing, drilling, boring (counter & stepped), grooving, Parallel Turning, Step Turning,
parting, chamfering, U -cut, Reaming, internal recess, knurling. (NOS: CSC/N0110)

Test the alignment of lathe by checking different parameters and adjust the tool post.
[Different parameters - Axial slip of main spindle, true running of head stock, parallelism
of main spindle, alignment of both the centres.] (NOS: CSC/N0110)

Setdifferent components of machine & parameters to produce taper/ angular components|
and ensure proper assembly of the components. [Different component of machine: -
Form tool, Compound slide, tail stock offset, taper turning attachment. Different machine
parameters- Feed, speed, depth of cut. ] (NOS: CSC/N0110)

Setthe different machining parameter & tools to prepare job by performing different boring
operations. [Different machine parameter- Feed, speed & depth of cut; Different boring
operation - Plain, stepped & eccentric] (NOS: CSC/N0110)

Setthe different machining parameters to produce different threaded components
applying method/ technique and test for proper assembly of the components. [Different
thread: - BSW, Metric, Square, ACME, Buttress.] (NOS: CSC/N0110)

Set the different Machining parameter & lathe accessories to produce components
applying techniques and rules and check the accuracy. [Different machining parameters:
- Speed, feed & depth of cut; Different lathe accessories: - Driving Plate, Steady rest, dog
carrierand differentcentres.] (NOS: CSC/N0110)

Plan and perform basic maintenance of lathe & grinding machine and examine their
functionality. (NOS: CSC/N0110)

1.1.01-1.2.21

1.3.22-1.3.26

1.3.27-1.3.45

1.3.46-1.3.48

1.4.49-1.4.54

1.5.55-1.5.59

1.6.60-1.6.81

1.7.82-1.7.83

1.8.84-1.8.86

)




SYLLABUS FOR TURNER

4 Duration

Reference Learning
Outcome

Professional Skill
(Trade Practical)
(With inidcative hour)

Professional Knowledge
(Trade Theory)

Professional
Skill 145
Hrs.;

Professional
Knowledge
30 Hrs.

Plan and organize the
work to make job as per
specification applying
different types of basic
fitting operations & check
for dimensional
accuracy following safety
precautions.[Basic
Fitting Operation -
Marking, Hack sawing,
filing, drilling, taping etc.]
(NOS:CSC/N0304)

—_

. Importance of trade training,

List of tools & Machinery used
in the trade. (1 hr.)

Safety attitude
development of the trainee by
educating them to use
Personal Protective
Equipment (PPE). (5 hrs.)

. First Aid Method and basic

training. (2 hrs.)
Safe disposal of waste

materials like cotton waste,
metal chips/burrs etc. (2 hrs.)

Hazard identification and
avoidance. (2 hrs.)

Safety signs for Danger,
Warning, caution & personal
safety message. (1 hr.)

Preventive measures for
electrical accidents & steps to
be taken in such accidents. (2
hrs.)

Use of Fire extinguishers. (5
hrs.)

Practice and understand
precautions to be followed
while working in fitting jobs.
(2 hrs.)

10. Safe use of tools and

equipments used in the trade.
(1hr.)

All necessary guidance to be
provided to the newcomers to
become familiar with the working of
Industrial Training Institute system
including stores procedures.

Soft Skills: its importance and Job
area after completion of training.

Importance of safety and general
precautions observed in the in the
industry/shop floor.

Introduction of First aid. Operation
of electrical mains. Introduction of
PPEs.

Response to emergencies e.g.;
power failure, fire, and system failure.

Importance of housekeeping &
good shop floor practices.
Introduction to 5S concept & its
application.

Occupational Safety & Health:
Health, Safety and Environment
guidelines, legislations & regulations
as applicable. (02 Hrs.)

1.

Identification of tools
&equipments as per desired
specifications for marking &
sawing (Hand tools, Fitting
tools & Measuring tools) (2
hrs.)

12.Selection of material as per

application Visual inspection
of raw material for rusting,
scaling, corrosion etc. (1 hr.)

13.Marking out lines, gripping

suitably in vice jaws, hack
sawing to given dimensions,
sawing different types of
metals of different sections. (10
hrs.)

14.Practice on hammering,

marking out, chipping, chisel
grinding. (6 hrs.)

Measurement, line standard and end
standard, steel rule- different types,
graduation and limitation. Hammer
and chisel- materials, types and uses.
Prick punch and scriber. (05 Hrs.)

(xi)



15.Filing practice on plain
surfaces, right angle by filing.
(45 hrs.)

16.Use of calipers and scale
measurement. (3 hrs.)

Vice - types and uses, Files- different )
types of uses, cut, grade, shape,
materials etc. Try square-different types,
parts, material used etc. Calipers- types
and uses (firm joint). (10 Hrs.)

17. Filing at right angle, marking
& hack sawing. (25 hrs.)

Vee - block, scribing block, straight edge
and its uses. Hacksaw-their types &
uses. (05 Hrs.)

18.Marking operation on flat &
round job. (8 hrs.)

19.Drilling operation: Drill on flat,
square bar and round bar of
different material (Sensitive drill
machine). (10hrs.)

Center punch- materials, construction &
material uses. Drill machine-different
parts.

Hacksaw blades- sizes, different Parts.
Hacksaw blades-sizes, different pitch for
different materials. Nomenclature of drill.
(04 Hrs.)

20.Different threading (BSW, BSP,
BA, Metric, UNC, UNF) with the
help of taps and dies both
external & internal (including
pipes) using collet chuck. (10
hrs.)

21.Extraction of broken tap.
(2hrs.)

Surface plate its necessity and use. Tap
- different types (Taper 2nd and
bottoming) care while tapping. Dies
different types and uses. Calculation
involved to find Out drill size (Metric and
Inch). (04 Hrs.)

Professional
Skill 40 Hrs.;

Professional
Knowledge 08
Hrs.

Set different shaped
jobs on different
chuck and
demonstrate
conventional lathe
machine operation
observing standard
operation practice.
[Different chucks: -3
jaws & 4 jaws,
differents hap e d
jobs:- round,
hexagonal, square]
(NOS: CSC/N0110)

22.1dentify & function of different
parts of lathe. Practice on
operation of lathe (dry/idle run).
(15 hrs.)

23.Setting lathe on different
speed and feed. (5 hrs.)

Getting to know the lathe with its main
components, lever positions and
various lubrication points as well.

Definition of machine & machine tool and
its classification. History and gradual
development of lathe. (04 Hrs.)

24.Mounting of chuck on machine
spindle and unloading -3-jaw
chuck & 4- jaw chuck. (10 hrs.)

25.Setting practice on round &
square/ hexagonal bar. (3 hrs.)

26.Dismantling and assembling of
3 jaw and 4 jaw chucks. (7 hrs.)

Classification of lathe in Function and
construction of different parts of Lathe.
(04 Hrs.)

Professional
Skill 210
Hrs.;

Professional
Knowledge 45
Hrs.

Preparedifferent
cutting tool to produce
jobs to appropriate
accuracy by performing
differentturning
operations. [Different
cutting tool - V tool,
side cutting, parting,
thread cutting (both LH
& RH), Appropriate
accuracy:-+0.06mm,
Different turning
operation - Plain, facing,
drilling, boring (counter
& stepped), grooving,
Parallel Turning, Step
Turning, parting,
chamfering, U -cut,
Reaming, internal
recess, knurling.
(NOS: CSC/N0110)

27.Turning of round stock and
square/hexagonal as per
availability on 4-jaw
independent chuck. (15 hrs.)

28.Turning of round stock on 3-
jaw self centering chuck.
(10hrs.)

Types of lathe drivers, merit and demerit.
Description in details-head stock-cone
pulley type- all geared type-
construction & function. Tumbler gear
set. Reducing speed-necessary &
uses. Back Gear Unit-its
construction use. (05Hrs.)
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29.Grinding of R.H. and L.H., V-
tool, side cutting tools, parting
tool. (10 hrs.)

30.Checking of angles with angle
gauge / bevel protractor. (1 hr.)

31.Grinding of "V" tools for

threading of Metric 60- degree
threads. (9 hrs.)

N
Lathe cutting tool-different types, shapes

and different angles (clearances and
rake), specification of lathe tools. (05
Hrs.)

32.Facing operation to correct
length (5 hrs.)

33.Centre drilling and drilling
operation to required size. (05
hrs.)

34.Make square block by turning
using 4-jaw chuck and perform
drilling, boring and grooving
operation. (10 hrs.)

Combination drill- appropriate selection
of size from chart of combination drill.
Drill, chuck- its uses.

Lathe accessories, chuck independent,
self-centering, collet, magnetic etc., its
function, construction and uses.
(05 Hrs.)

35.Parallel turning, step turning,
parting, grooving, chamfering
practice. (38 hrs.)

36.Measurement with scale and

outside caliper to £ 0.5 mm.
accuracy. (2 hrs.)

Vernier caliper-its construction, principle
graduation and reading, least count etc.
Digital vernier caliper.

Outside micrometer -different parts,
principle, graduation, reading,
construction. Digital micrometer.

Cutting speed, feed depth of cut,
calculation involved-speed feed R.P.M.
etc. recommended for different materials.
(10 Hrs.)

37. Step turning within £ 0.06 mm
with different shoulder, U/cut on
outside diameter. (15 hrs.)

38. Drilling on Lathe-step drilling,
drill grinding practice. (10 hrs.)

Different types of micrometer, Outside
micrometer. Vernier scale graduation
and reading. Sources of error with
micrometer & how to avoid them. Use
of digital measuring instruments.
(05Hrs.)

39.Boring practice-Plain.
Counter& step, internal
recessing. (20 hrs.)

40.Reaming in lathe using solid
and adjustable reamer. (15
hrs.)

41.Make bore by trepanning (10
hrs.)

42.Drill grinding. (5 hrs.)

Drills-different parts, types, size etc.,
different cutting angles, cutting speed for
different material. Boring tool. Counter -
sinking and Counter boring. Letter and
number drill, core drill etc.

Reamers-types and uses. Lubricant and
coolant-types, necessity, system of
distribution, selection of coolant for
different material: Handling and care. (07
Hrs.)

43.Turning practice-between
centres on mandrel (Gear
blanks). (15 hrs.)

44 Fitting of dissimilar materials-
M.S. in brass, aluminium, in
cast iron etc. (10 hrs.)

45.Knurling practice in lathe

(Diamond, straight, helical &
square). (5hrs.)

Knurling meaning, necessity, types,
grade, cutting speed for knurling. Lathe
mandrel- different types and their uses.
Concept of interchangeability, Limit, Fit
and tolerance as per BIS: 919-unilateral
and bilateral system of limit, Fits-
different types, symbols for holes and
shafts. Hole basis & shaft basis etc.
Representation of Tolerance in drawing.
(08 Hrs.)
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e
Professional

Skill 25 Hrs.;

Professional
Knowledge 05
Hrs.

Test the alignment of
lathe by checking
different parameters
and adjust the tool
post.[Different
parameters - Axial slip
of main spindle, true

running of head
stock, parallelism of
main spindle,

alignment of both the
centres.]

(NOS: CSCIN0110)

46.Checking alignment of lathe
centres such as Levelling,
axial slip of main spindle, true
running of head stock centre,
parallelism of the main spindle
to saddle movement,
alignment both the centres.
(20 hrs.)

47.Adjustment of tool post. (3
hrs.)

48.Mounting job in between
centres. (2 hrs.)

Driving plate. Face plate & fixed & h

traveling steadies- construction
and use. Transfer caliper-its
construction and uses. Lathe centers-
types and their uses. Lathe carrier-
function types & uses.

Mandrel - Different types and its use.
Magnetic stand dial indicator, its used
and care. (05 Hrs.)

Professional
Skill 65 Hrs.;

Professional
Knowledge 10
Hrs.

Set different
components of machine
& parameters to
produce taper/angular
components and
ensure proper
assembly of the
components. [Different
component of
machine:- Form tool,

Compound slide, tail

stock offset, taper
turning attachment.
Differentm achine
parameters-Feed,
speed, depth of cut.]

(NOS: CSC/N0110)

49. Make taper turning by form tool
and compound slide swivelling.
(20 hrs.)

Taper - different methods of expressing
tapers, different standard tapers. Method
of taper turning, important dimensions
of taper. Taper turning by swiveling
compound slide, its calculation. (05 Hrs.)

50.Male and female taper turning
by taper turning attachment,
offsetting tail stock. (22 hrs.)

51.Matching by Prussian Blue. (2
hrs.)

52.Checking taper by bevel
protector and sine bar. (1 hr.)

53.Make MT3 lathe dead centre

and check with female part.
(Proof machining) (20 hrs.)

Bevel protector & Vernier bevel protractor-
its function & reading.

Method of taper angle measurement.

Sine bar-types and use. Slip gauges-
types, uses and selection. (5 Hrs.)

Professional
Skill 65 Hrs.;

Professional
Knowledge 05
Hrs.

Setthe different
machining parameter &
tools to prepare job by
performing different

boring operations.
[Different machine
parameter-

Feed, speed & depth of
cut; Different boring
operation - Plain,
stepped & eccentric]
(NOS: CSC/N0110)

54.Turning and boring practice on
Cl (preferable) or steel. (22 hrs.)

Basic process of soldering,
welding and brazing. (05 Hrs.)

55.Eccentric marking practice. (2
hrs.)

56.Perform eccentric turning. (15
hrs.)

57.Use of Vernier height Gauge
and V-block. (1 hr.)

58.Perform eccentric boring. (15
hrs.)

59.Make a simple eccentric with
dia. of 22mm and
throw/offset of 5mm. (10 hrs.)

Vernier height gauge, function,
description & uses, templates- its
function and construction.

Screw thread-definition, purpose & its
different elements.

Driving plate and lathe carrier and their
usage. Fundamentals of thread cutting
on lathe. Combination set-square head.

Center head, protractor head- its function
construction and uses. (5 Hrs.)

Professional
Skill210 Hrs.;

Professional
Knowledge
40 Hrs.

Set the different
machining parameters
to produce different
threaded components
applying method/
technique and test for
proper assembly of the
components. [Different
thread: - BSW,

Metric,

Square,
Buttress.]

(NOS: CSC/NO110)

ACME,

60.Screw thread cutting (B.S.W)
external (including angular
approach method) R/H & L/H,
checking of thread by using
screw thread gauge and thread
plug gauge. (14 hrs.)

Screw thread cutting (B.S.W)
internal R/H & L/H, checking
of thread by using screw
thread gauge and thread ring
gauge. (14 hrs.)

61.

Different types of screw thread- their
forms and elements.
Application of each type of thread. Drive
train. Chain gear formula calculation.
Different methods of forming threads.
Calculation involved in finding core dia.,
gear train (simple gearing)
calculation. Calculations

involving driver- driven, lead
screw pitch and thread to be cut. (08
Hrs.)
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62.Fitting of male & female
threaded components
(BSW) (4hrs.)

63.Prepare stud with
(standard size). (10hrs.)

nut

64.Grinding of "V" tools for
threading of Metric 60- degree
threads and check with gauge.
(3 hrs.)

65. Screw thread cutting (External)
metric thread- tool grinding. (10
hrs.)

66.Screw thread (Internal) metric
& threading tool grinding. (14
hrs.)

67.Fitting of male and female
thread components (Metric) (2
hrs.)

68.Make hexagonal bolt and nut
(metric) and assemble. (10
hrs.)

Thread chasing dial function,
construction and use. Calculation
involving pitch related to 1ISO profile.
Conventional chart for different profiles,
metric, B.A., With worth, pipe etc.
Calculation involving gear ratios and
gearing (Simple & compound gearing).
Screw thread micrometer and its use.
(08 Hrs.)

69. Cutting metric threads on inch
lead screw and inch threads
on Metric Lead Screw. (20
hrs.)

71.Cutting Square thread
(External) (11 hrs.)
72.Cutting Square thread

(Internal). (18 hrs.)

73.Fitting of male and female
Square threaded
components. (2 hrs.)

74.Tool grinding for Square thread
(both External & Internal). (2
hrs.)

75.Make square thread for screw
jack (standard) for minimum
100mm length bar. (12 hrs.)

Calculation involving gear ratios metric
threads cutting on inch L/S

Lathe and vice-versa. (03Hrs.)

Tool life, negative top rake-its
application and performance with
respect to positive top rake (03 Hrs.)

Calculation involving tool Thickness,
core dia., pitch proportion, depth of cut
etc. of sqg. thread. (08 Hrs.)

76.Acme threads cutting (male &
female) & tool grinding. (08
hrs.)

77.Fitting of male and female
threaded components. (7 hrs.)
78.Cut Acme thread over 25 mm

dia. rod and within length of
100mm. (10 hrs.)

Calculation involved - depth, core dia.,
pitch proportion etc. of Acme thread.

Calculation involved depth, core dia.,
pitch proportion, use of buttress thread.
(05 Hrs.)

79.Buttress threads cutting (male
& female) & tool grinding. (11
hrs.)

80.Fitting of male & female
threaded components. (2 hrs.)

81.Make carpentry vice lead
screw. (5 hrs.)

Buttress thread cutting (male & female)
& tool grinding(05 Hrs.)

(xv)



s

Professional
Skill 40 Hrs.;

Professional
Knowledge 08
Hrs.

Set the different
Machining parameter &
lathe accessories to
produce components
applying techniques
and rules and check the
accuracy. [Different
machining parameters:
- Speed, feed & depth
of cut; Different lathe
accessories: - Driving
Plate, Steady rest,
dog carrier and different
centres.]

(NOS: CSC/N0110)

82.Make job using different
latheaccessories viz.,
driving plate, steady rest, dog
carrier and different centres.
(25hrs.)

83.Make test mandrel

(L=200mm) and counter bore
atthe end. (15 hrs.)

N
Different lathe accessories,

their use and care. (8 Hrs.)

Professional

Plan and perform basic

84.Balancing, mounting

Lubricant-function, types,

Skill 40 Hrs.; | maintenance of lathe & &dressing of grinding wheel | sources of lubricant. Method of
Professional grinding machine (Pedestal). (10hrs.) lubrication. Dial test indicator use for
Kn%v?zlsesdlgeag andexamine  their| g5 periodical lubrication |Parallelism and concentricity etc. in
Hrs functionality. procedure on lathe. (10 hrs.) | respect of lathe work Grinding wheel
’ (NOS: CSC/N0110) 86.Preventive maintenance of abrasive, grit, grade, bond etc.(9 Hrs.)
lathe. (20 hrs.)
-

(xvi)
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YRAda Sitenfiie ufRneror TxuT U=/ (Familiarisation industrial training

institute in India)

SfEP: a1 YT Yadt grel ved =T

« SIS BT 3T o T SIIOT Sradtaemasdt Sfe® Yrsama |

. YRITHS dadT quiq BT
. TSI U UTATYA Gl ardt B

. TSR QU peaTaR Aretear |t s srawm faera Wy s

. TdeT ug! 3nfor Aive fRped disoTda Iim.

St maET ui=da

I U S URI&Ur TR a1 IR e
AR (DGT), BT [Abrg M1 Ieioipdl HTed
ST g TRBR ST BT BT, HIFCHH ST W1 (CTS)
Sfarfd Ia.

Smadtemas 3P

SIS T HRIA BRI Fad TaTg TS SATUT0T SHATOT
RIfda quir A Sheifie ARG did WARISH RIS
TTRIEOT SATFOT Yot SeeT SRISHTRY FHHT HR0T BT TR,

B TR RHA DI BR GIbREd ¢, Tat feeaht aren
eI Ad e URA WHRAT ARIATAR it Sfor
R IS GF a8/Td Iy T8 B TR gd.

SATmy It ST

e e TR WEAT Aeid d§a 19 gRifad
3R, O AR 9&¢ IHd d I aRE SReRaweT IS
ded freRITTdd Hrfgdl/HTS3ar UdTg WP HRd. HER dN
ISR fU 31 Wehdld. 28 AReR 1 fafIy T Ther uvit
SR . UTIefoneae ¢S HReRel RUIE $ral arTal,

UAd SRCITIAS Th KSR 318 ST g , JUBRUT 30T
U G AH - gIaaIaars! HigRar gl g
UTRIE0T T3 arRe

Government Industrial Training Institute

Deputy Director / Principal

[ Vice Principal ]

y

Training Officer / Placement dfficer

v

HSS/PET

y

Asst Training Officer

v

Junior Training Officer

y

Workshop Asst

AdministrativeOfficer

\‘I

Office Manager

\‘I

Assistant / Account / Store Keeper

\‘I

Junior Assistant / Typist Record Clerk

!

Office Asst. / Watchman / Sweeper




TSI UTATYA FraeT sy 3ed

UrR1&omfT 100% TGN W& STRITSY, WieH, IS,
Gramelt  onifr o Wi Jaur Sctemg AW IUAS .
ISR fede TEaaR Jad Rrevart ufsayadsd 3=
Pl Srard Ao Fafid $farm S &l STTara.

TSI Wt FfAYT IuasY Mg
- i gfaer

- T

- WY pd de/ SIgeR o

- I ol e Juds/FTE FT.
- HISR

- 9B

- WY HE&H S,

- 3Menfie AU sifrelt sme
- AT ufRI&uTeR TR ki
- R srien

- DY 3 A

CTS Wa=T ufsean

SIS JHUCT I ol SiTd gl Fae IFagaR
A3 Sfr T8 Aasvaran yafa arRara.

14 T 40 FANTedS faemafr shenfire ufienr Jwime yawr
fera ST Uaw gRay 3ifRe Afg=ard Har Sl

PRANR TRAEIOT FST e JoTrert

TS AUl SRAT YRR SHTURTER dal! SId 1T gyafiesT ad
¢S M@ BT NCVT §R SIRT hedl SITdrd. 30l SHEIRIAT
DGT, 7dt fawett gR NevT = diat anfdr sif¥eRrarch gk T
THIOGA (NTC) SIRT ol ST,

TRreror gof greariar Fied au

T ufremr qof edraR ASTIREHIT TR UHIR T,
greomdaT g SeRUS IR Sudsy rcedT
fafay Tefive TeRoT R Tei=h Afech Sryor Smaxg® 3R,
Jererumd NTC SifiEifie 28 sracia ufRieoneif § fag wwan:
YRd 3for wemdta fafdy Sermwed fafay wifew
JUEH 3MRd.

HIUATE! THT RIS gaamardia uiRrenr aeraRian gof

@dSTe &, Wrorit & 31T ISR Jeh) A T/ H2d
PR U e fie e

TIUIISTR

T Fad Wad baed/e e e fhar fSemsa
JATGAT IATG & B Kbl AT JLSIh T bl

gt e sarwdt

- SRS e e Rerss ufkiem,
- PIUC SRCAR Fiefthdhe By,
Prred Tyt

YRT DI Wl I8 PINed b FrisagR s
bell Sd., HRd DIRred Wl g =il gafd Hidt ey wef
PRI gared TS aRia Hevamrdt fegms Fad om
STOT TRUIHT AP TRTER 0T SHIRRIPTT FTRIGR Al ferHT
SrGIUITHIS] Ueh RIS U Hd.

- gt uRRendfas) RN weyt Fafor wxvarrdt
P TRIR RIeTSRETE! Sfed WRAT PR Wef g&
PRI ST,

- Wl f1el eRaf 15 el MR dheft Sd IaTsgHE
IHORRA 31T TSR - SR,

- IR WdE R A0S cenea warad wiRremmf
YT HRTT DT W YT HeT.

RER
YA YR TRIEIT A 15 TSHENT TalpP SRR
U GHTORACE MU %, 50,000/- FAD! G TR faet
SIS s uiRremonef e yRdg e wekda
T T STel T OTa FHTOT e S SO i Satah ™
SIS U A bt ST

ire f&re R efieH

e e - aafdara o, Jmmfoe HuT, YIS giae,
Jufade wadt, T ofor SifpHss= Ferexar dauf = o
IATEHYIU! HaIG JIYUAT & T @I el SARHAT dbeit
S . Hefiedt “auf DHizey” wordrd.

3{erepTiYe SUaHry At Reped BT Hewaral Al Mo HId
3T, dafadds T TG Sha-Td Tite R aToR FHar
S, 8T8 R / fora R ite fpeafiarg #Te! B
PEGEIGE

2 Sited TS STOT HAHFIT : e+ (NSQF SHDBUI- 2022) 3IRT 1.1.01 ATS! Hafera Rigia



dilcd [gH w (CG&M)
@i¥ (Turner) - TqR&T

W 1.1.02 TT! Haterd Rigid

SERT/ATT=AT FSRET YRIGAAT MO T WeRGR) (Safety and general

precautions in industry/shop floor)
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UYHIYATR (First-aid)
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TG fhar SR e At gidl fhar s
IIATERUNGA S+&dd. OSH A& GEPRI, Hedldid Yo, Ueh
TIGUATE 3P A 1A, A 3N S THIfAY SRd.

TS JRET M1 ARG &g

IS R ST 3R HRIHAR 3fEF T JRfgm oy
fARAT aTgies aTdiaRur AT S0 § 3R, OSH Jd IrH
B TR BRI ST TGS TR0 G 8
el

yatavofta gRem

SHTe{STefe ATATERYT IR Hod 318 § AR Hrogre!
AN HoredT TRTeR, 4RO ST UgdigR vafaruiia JRigrdas
SRAT il S of ERIR SN0 HHARY, e TRy
FHTUT! gHT dTd. SIS TITaRuNd g1 g0y

TSI YR ST Jfaer, Hries o JarT=iesT A
AR Bl PR Siefle fhareannad! uafaruig
YR&T § TP Hgard! S 318 HRUT FSBTSSHYUT SO TR-
U 39T, TR 3107 Sruercht yafarvfia yeT=mmT
eI aTeal.

ToiaRuf gRem ew i Iudviiaed faumTelt Sa: (3t 1)
TGS GR&M Sl 3RTG HRIHH, Jafavur o afor
R R, (3Tl 1)

PRGNS, SHIRRIPII DR FUC (ILO) 7 OSH TR 3ifpd
TSR BIGel.
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Fg1 LTI

L T LT I
HEPEL.TH FFEEE

IO YR GRebRA Wefiel BIae N bt SR

- BRI HTIGT 1948 T AT HSQe SITUTRT HIHIR B0l
HaEie HIRITURE W& Sugrdl JB1 IR A
SHTUTET T, HRA TRDHRA 3P HIS AN bl ed S0l AT
BB YR BT TR d; ATUD! Wrettd NSt 1 Heuid wafd
g e

- BRI HAST, 1948,

- QU HEl, 1952,

- T HTHR (GREM, SR T FHearon Sifiifam, 1986,
) sifafam, 1996,

- GYRIYU HTHIR HRET, 1951,

- $AE SR (FEHa St e Sre, 1970

- SIAHHIR @fdee 0T fAgH-) S1aer, 3¢E, 3.

YeATHS dRaq HRATA HrAr [SHolt JRem fr R

OGN MYR  SadId 30T HTHAT [SHTUN HITRIA

PRigaaar T sRiare Mg U RO 3fara

ST okl ATaHTRIe Y& 0T $RIF (OSH) o Fae

IS TReqm T R o fafdy eaimed siffdmma
3T d, UM JcTe, |IUTHTH, &Y 10T higaRe &,




ST 3D SIRIT 301 FRIG(TAT PG, 1974 FHG Bl
& S SN U iy IgH ST fSH1on T
HHaTafe GRIEAT &0 HRUGRTS! e SaaeR 3Rd. 3
HTAER AT T4 A SR, JR&T HATOT Hearor e
FRUGNITS! fAAadiaR IR B 3.

BTG § AU HemIgR URdTfdd daid Ue e g R a9+
B S ARy sravadwdl oie. e favga onfor siftre
TR 3T aR Faee fafry s SHfor sl sidasauft
Heft et S o fafdRaR s,

HTIS 3T T ATie TR 3T 3R B! RIS § BTt B
qUaTT Uithas fopdm offg, TR Fowe S S HRd
318 a1 AHiaR AN HRURAT T T 3118, 8T TWPR-
ferd foba HRAUCTET SERT 38 SHE Hraar 5o 6.

STTOT QRT3 3101 STGH BT fHesfavarn HefAr dee—
30 g ILO ° Unufie IR M. 2003 AL ILO 7 AGHRAS
GRET ST SRFGTR YfdeeTedD A URUANMIS! STIdh
RO WHRa. HHrl el Srild Sa JRfeddr vem
FRUTNTS TR TGt SMfr SR Tt Rfid FHRuarmat
WER, e i SRS TMeM.

SRR SO YR BT IR Hew@r! 3P Sed

i HHAR! ST HHGIT SR Abial YRET, SREG SAIf0T
ST YRIET PR,

i AEu®  fharpaaien  QRfEdar  Snfor  sRwETen
SRIETU S SRET;

i Terd, I T vafaRumeT WRidgdd=n TRl defta
DHGHL JURUT B,

iv  TdTaRId BT [3HIult STREH HigH <.
TS JR&T SATOT SRRY few

- 3{TUCT FHITTA URIRITE S SRS g1,
- Qg Ui &

- e s =

- SMTYBTA AT =,

- IRRfE aRFRUR THR H.

- JHTE! GR3HBITUTTET TRTd .

- Ty GRET USRI YT,

- HTHTAT ST dT0T HH! B,
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Diucd TSI ATOT Y (CG&M) 3T 1.1.06 AT Heiltd Rigid
@R (Turner) - mﬁ%‘;ﬂ

Wﬁ?&ﬂ 3Ifor IR (Occupational safety and health)

3ED: a1 ysar= Wad! gl 9el I
« R gt FIT ST R fargi=an ar gaya it ardt w0

WRigrerar firg: %) FeRAT gedR g HTH HIA SR

e e R ooy g Rl e e g ok | e e e IR

3t - SereRond yHu e RrE; aR gt darrid argdf R fOrerest arefelt wresT WE
e el e onf BT o ¥ SO A0 onfon e RIS

YUl AR 3adgd 38, o YU deagd adraunt gdrd =t Tdrault ¢d

SHTOT AThS Golgf Bl WS, 2. eepT fohar efept

W fog IR WA Juiived disdid. d i SR S LA SR ICHI R Cal
TMMaeA @A oS, Ydhard. Hedl d Hhad Udid 3 [EEEICE!

QG dId; 3R g 3far fdhar siipdiar GHE oy bl
3T SifaRad Tt UM o Tdhdl o &1 Sy St wrefdt af@
fdrar oheran QRTEd BRI 4R,

fargean R waya Joft @refievmm s
- vfdey g (et 1 3nfor st 5)
- e forg (st 2 nfor 3t 6)
- Adraft forg (3mepdt 3 Sf1for St 7)
- Hifeeh e (3t 4)

SMOKING AND NAKED DO NOT EXTINGUISH PEDESTRIANS
FLAMES PROHIBITED WITH WATER PROHIBITED

FIN110625
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ffard fae

Fig 6

WEAR HEAD
PROTECTION

WEAR FOOT
PROTECTION

&

WEAR SAFETY
HARNESS/BELT

©®

WEAR EYE WEAR HEARING
PROTECTION PROTECTION

WEAR HAND WEAR
PROTECTION RESPIRATOR
USE ADJUSTABLE WASH HAND
GUARD

MANDATORY SIGNS

FIN110626

Tdravft kg

Fig 7

2

4 s\

RISK OF FIRE

RISK OF ELECTRIC TOXIC HAZARD
SHOCK

/8 [\

CORROSIVE RISK OF IONIZING LASER BEAM
SUBSTANCES RADIATION
RISK OF OVERHEAD GENERAL WARNING
EXPLOSION (FIXED) HAZARD RISK OF DANGER
OVERHEAD LOAD FRAGILE ROOF FORK LIFT TRUCK

WARNING SIGNS

FIN110627

T QRfgradega Uy

T BT fEBTUT Phegr HRUMR TG R - qreTar ATeld
3{Ted BI?

JHETen fafkme il FafEd SRuREr QRem SRt gHgt
aRferd 3MTeTd 1

G, A FEHTIAT AT FAAARIAT bt = Tgraad
A P FY P ¢ RIS ARG 3HTS P17

IR ATORA ettt gy, Aol Sfor | WReR JRfad
3TRd BT? T JRIAAUY HY AT AT JRIE RRucdid w3
3ard g TreTa Hfgdt 318 HI?

Jwe! 4 Uiy ol

T RS HUS, AT JFETa Td HTIRTDH RET SUHR0!
U HRUTTd 3MTell 3Ted 12

JHETT ITORCIedT AEiEEd Id 3aRad JRIgrddr ATfed! quard
3T 31T B2

JrTeTT A BrH IRFATU0 T A1d JrTST JreTer UfRreqr
STTOT T VAT ST 3R d P17

TrT T fEToft QRFE SreTear B 3R § greTen
HIETd 318 12

e ot gRem ufafel 10T 3R d B JHeTa AT 318 B2
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diUcd g9 w (CG&M)
&i¥ (Turner) - &

3T 1.1.07 TTo! Haterd Rigid

3MUchTa gfefRudter ufaare (Response to emergencies)

IfEB: a1 Y= Vadl gt e Tl
. UTaR T, RIEAA sreredt amfor 3T anTear ufaare e
« SATUhTE URFRUTET srgare =T

iR Beger, Rivew faars anfor mr

1 9ol foeTs e, SMa@hTde SFReR g I, § e §G
FHROGTATG! RSt TG B, O TUH T 3178, SR UPS
ST HrISeS HUR G 91 394,

- i drse e,

- UIR ¢IUR Raadbs dél 91 1T el ST I UlaR
ST TEN draRaR ga o,

- Y9 dTeg IUS 3Ted PI ATl o dUNT - dleg IS,

- A SR T 91 3118 & UTgUaITa! SRey o Ry offe
? U,

- oM TRY grvaradt wrel ffe .
- URET UTAad "AC ATs 3IfOr RS fear fear qur.
2 Rrew g™

- SR 9 fdhar ®rRY, RedaR 3mepHu Fxadl. Rew fgrs
B,

- ST 3P YR 3Med
1 SR &
2 et e
3 SAST
3 3T
ST AT SHRATHEN TRR e Jreral
- JIeSdie JTeR Sl
- el AR 1S, ThT
- YR AT S S i ¢ AUATST A1 qUR HR
- foR Heigt aruE T

- Y[ SIS dhl

20

3MuepTe uRfRydaT srgara =

TopTele URfRUT efgara 307 & @ Melis! te SR
St ATl At aTed, UETd SuchTa-e IR araRa
TG Wad SR WHIa STHdl, TRq GifediHn Tedidn g1d
4¢ Hd g1 XATHT Hodl Fcied] g@IdAL § A 33,
SUGTRATAT AGAI3! HIvAE! TaR GgHTN 8% Sfedd
e, AT SR eI YYHTR AT FHR0! U FHa o7
A, U RIS TSIl TdfaR 0 Squama,
TITg HIAGUTRR TdTg YIS, SUEIEHT Hid SIS,
Td THM JB RO AecleRd RVl WIHRU HTITH
3{TE. =T STIHTAH TR AETed HIF HiddT YHIUNT Hed
BRI, GHIRN YU UGS WMol Blel HNieRid ad ol
3fTgd.

IR Al Jeaidhd 1. YU ST Td a1 gard
SUaTdl, ORI WRIER ddsdl g aret @t BRI, @t
R SRl fhar sFaur sidid o SMUURY SR o
TETA dled SN YD TCH HIRITST Bid BRI,

AR 30T ot AHD! FS 31T AT qui 1. SR HIoR 31efia
SR TSt S, U 3T R ATdg! dhR B,

It GeAT HIUTCH A&l TRAAd § TP B,
SMUHTA T AT BT B
MUHTC HHIP deadl - Uian ST PRI 100,
SR HTS! 108.
THd R Hosal

gfgelt MY WU I (SR gl $6 3MEMd § [aard,
WO HTTBTE Wl e fader dad) 98 g Ydhdia.
TXITET 31 U1 T, SR JreTal 3iieh Ul Hifed ¥ a) Siarol
Hifedl @1,



DiUcd TSH ATIOT HY (CG&M) 3T 1.1.08 HIS! Teiterd Riegid
TR (Turner) - m

SIS IPITUTTY Hg<d (Importance of housekeeping)

SfEP: a1 yrsare Yact gl ved ®Td
. SISHADIUT AL JHIAY ST UTa=aT=il ardl BT
TTHABIT - gd HWIRAT IdTeH, fharean giedia SHieT dearTg
HIHABTOT TR0 ANTS SAUITHTS! Tl fohdT HRISTd: e erel W

. . - e gamd IcTe, TOraT ST YRI&Ar uiRomd Uie
~ ifoe TSR WIHHWTS: GRS W07 S TR ST oAl d

; e 30 T B WISaRM, HIUGRITS! AUl I aTiRd SiTdrd.

R £ i i TR s g - HERTRMT fIRId ITEATT Urataa] Hi-biaR UiRIferd dal
3{UYTd HH B Ik

_ ot ST Teset wiyaRE FRon: TR onftr wE dme TOTaT AT UIAH GAYT HROGREET IAfed HRTET

T TS TR quToft et ST

- YRTE faeRdaTe-Sefid deRAYT HIR, BeRT, deM TEd m RS HHI HRUANTE! SAfBigR e
Fyaftyaoo e w0 yferara e b S,

- oo RN Fsfid Wi Rt Yo, gieet ARy - T TSR 3 TSR AR Jafdd HRUANIA! 5s

_ aﬁvﬁ'sﬁn%ﬁu?r@gw | - PRI ATITAS FRET SR (OSH) AFBITIR ic

1 . W R i . IRET UG e foe o,

- fofem - WCHH, TSR YR B D] '
HeRT FRi& SeiteR oa - IR 7 HRUGRT HRU AT HROAEIS SHRIRMAT s
wfga g m?:n Yegm 3o TR IR ELR T T

- : =l TITER o |
BB, HeaR IO BIEwe o, - Wiie , daEEll for Juehvr g st Tt

PIRCEICARC R
- Ufhul guURUiGEd  difed!  Hofduamdl  ogawioH

Hil Ao URd HRard.

CaSASIGI]

55 HHeu-dl UREd ATfUT /T SUANT (Introduction to 5S concept and its

application)

SfEP: a1 yrsare Yac grel ved ®Td

« 55 BT g & T

« 55 TN HRUAR GG B JiTT

. 55 Fefia 31t 3T Tt SFHATSTauii JHed-T WY HRI.

oy 1 ot 4 WUSSEA

55 § Us d@ 3Mg ST srfaa offtr sriyare sawifid 2 Je g iR 5 e
ST TG FHRUATE Ueb AR 318 ST S5 HTRT BIgH 3 T

TH-, Udle GURD ST Ufhddia SfaRdadl HHl B

FHRIETA YR 3Te. RRcAned urg ur= 31gd, Udd 31eR

SAEE B
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5S I TRI=T(SATFT 1)
55 SUMHE TR &d T gid 10T Yoo *S” T SIU HISd
TAYd HegT SN0 FiTdid Sae T Y 311

FI20N110911

1 T ;W (Fe-capyon) RSP HRTIH SHTIRED T PG TPl

2 e 3 3R Seiton (JAIIYT) HRAGYH ARG T SIS BT SHT0T

3 M Seiso @@ HiBE RAD HURMT AIAYO FaGSdl 0T qUIRIOR BT

4 Wi Seiketsu (A RN AHS HRAUCHUATHYT 55 THTGNE BT

> e Riegd (i) SEEGR] SliHcs &, QRAdTEl ARGl a1 Ul qradh e g3 adl

IR 1 91 ST TRT Ol Y 31d: U {101 9d HIg! SN0 4 Plat

55 Ufhadia ufgell TRt WU 9ie, fhar WY, SR HIWiaR
SATIOT T BT HciedT TBT BIgH SN Hidhed! BRI, (3Tl

5z

qm’&z:ﬁzs'—raﬁ’é?

(©)
— |
=
OO

3R "Systematic Organization,” ” Straightening Out,” 31for -
Simplify,” SQTERUITY. UTeT HTEI6] Fece aRl gebd Tgl, T TR
IfP SR &7 SIS PO 36, YD 3T [y, IR0l

Fig 2

FI20N110912

FI20N110913

AT SR, (3Tt 3)
AT T 3ATST=AT HATIGU T

- UYH HHT fEBTult Nide R gt &1 3for Far arEn
THTT TUR B

R d forgt

RIRY 3: _ME

55 9t faast urRt %'UIT;T PIUERH fopar "seiso,” %'Ulﬁf ECEININ
UfgedT SATOT g1 U= SIRT AT dhetl 0T HRIGHTATS
ST STaRT ], TR Bl URRT =07 HTIOT HIoTediar gedll HRd
SiT SIARGTRITUr e/t WTelt dR Bid ST o IRd JuaTIRIT
RITATTST BT B, (ATl 4)

Fig 4

FI20N110914

IR 4: Wussiga

Rt U WU Wuseige fhal dbd, WE ¥ o
HHSIHUT 315, BT Bl OId 315, P& ST HIVMGR bel Sl
38 @ forge, T I &1 ufhdued e ggdiar qHmawr
HE YHdN. § SrHPBIa Seardl AN Hiba] HRd. (AT 5)

29 Sited TS SATOT HAHFIT : e+ (NSQF SHBUI- 2022) 3IRT 1.1.08 ATS! Hafera Rigid



Fig 5

i

N/

FI20N110815

BASSHUUEIC IR
- 55 ABE

- Siq 9 a1

- yfchar aea Snfon g
IR 5: AR

55 YTl Urerdl Uras) wUrsl Se fobar  FRIcqe *, S Weaxr:

3f R 3. AV Heu Jad Sifiad! 3. Jrel Haciedn
ot are o St Tdd 9 Srieied Ighid 5S =T Yara
URIITaR TR 0 e 318, (3Nl 6)

Fig 6 /\

i ¥

o

55 TRITH T8 Sauaran 31 e sraTea f3ahToft dmaten
3dTd.

FI20N110916

ARG FHYA
faumT R
SfITad UfRI&m
W siifse
FHHAR Geaid
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Hiucd TSI ATOT U (CG&M) ST 1.1.09 TTA! Heltd Rigid
Eﬁ'\" (Turner) - mggﬂ

TRH HTH, Haifed S 19 ATOT HeRad gTaresvil SUHU ITak Jayd THe

(Basic understanding on hot work, confined space work and material handing

equipment)

IED: a1 YT act TR HeH T
. TRY HTH I 31§  JM
. Jfera waifea s s

TRH &Y

ST 10T ST SHTIRR 31=M TRE BT ARSAT dhedt S,
@RI IR TRY HTH HRURAT HIERTRIAT SRIdA goder
fobar Saar=ita fdhar Saa-=ite SfgrargA M1for TRE ST
JUBUHLYT STARIA agAT Tdges N ANT0gTEl e
S,

Tifed SIFId Ya=maTa! fbar sifrarare! wuifed fovar ufasfer
T RIS ot Jadd ATIvarTe! fSSE shata gl Td
U W, I b, UEYAIS Gl FHIGY e UUT o
Sdchd HUIGd -Tg).

wefraa grareult Susur

ACRId B0l JUHRU § U FifAd SUBRUT 3115 of IdIe,
faaRor, aR enfYr faegare o1 Tquf ufhderm wefwa |
I SMO1 JcaTeAr=Al grerdrell, WG, =0 Sfor =& /
TREUMATS AR ST,

fafay yera wefaa graretl Sumor
S

- ared

. wRI gy

- IUBR ST SIS

~

L

3.
Tp/gret
FAW ey
- TIbie
T

- Ude¢h

=

YR I ATIOT §TATBUI (Lifting and handling loads)

3ED: a1 ysar= Wad! gl 9el A

« YRR ITAUGTAT HTFOT ITE AVATHT ARG UG FTeedT @TUdid UHR FIT ST & S erosar Addiel.

. Hgare fafte i ufshadia 6 uigew wim.

igadcd 3% AYLAHS YR IIAUl SOl aTgd Arges
i SEHET JHER 318, IAA0Irl gabiadl UgGdiges
WU 81 hd.

SWIUd BIUAMITST YR U S8 SR TR ATel. HR 98 el

ERIIRINETS

AT ST GIg Ad AT IEid g@Tdd! TErel axiak
ST YR UG fdhaT e 81 Rbhdrd.

24

QU UHR AT d TSI

He AT iRES

HeT 3N 3RWS TP TWHUY ST TRl HSHS Frard:
feccd anfr figur fasam CibaR U&TUMGR. (3THcT 1)

TSI BITHIS TadT TRV TR SR, U § A1
HRUGTTST HR TUIIT Ulfes, SR HidT fhdl 9g HRIAS
SrStaT 4udh G 3 Xl



Fig 1

FIN111011

U1y féhar g1a R0

U7y foha gTa 1= fRUTT SRITad &t d R SHUR AR, die
30T BT U Sl SIUIR ATRHd HTOT RS SR AATeid AT @t
PO 58 YR dTGddHT IO HH! BRI b ST ool dT
IR HaT SIS, A,

W S SR YU S UTaT TREUT et (3Tt 2)

Fig 2

STEEL
TOE CAP

ZIN/DUSTRIAL BOOTS

|G AT HiLaTaR aqror
AT ST ieATaRIe Qo AT §1es RIdhdl:
- gU SIS YR ST fehdT gt UG Saaul.

3D 0T SRATTE gTeraTel S8 &bt fefte geraT daavl fdhar
¢Jdreh] SHUI Ues WRER 4R 101 IS, b,

g fAfteT- d6 MaeR el 331 RUdiqd Iaded™
TSI g@IUd BIUaTd! I dTad.

AE AU doi- ITAvaTd HRIeH 3 18! 3Nfor gavtd
TR d HgoIYUl WIS B3, Tehdl.

ST $UN We 3T NATHR UTdiavan drop
HEIUC WIRA 3Ry [Pl MPpat 3 M 30T T
faftRéT Iqrerun.

FIN111012

Fig 3

FIN111013

IV TURY BT 3

DIV HR ITQUATgd! fhaT gTaTesvagd! Wad:-al @ied Iy
ICEINACIR R CICASIHNE

DG T &2
eI IS T PI?

S ARG YR goad anfdl of AR SSYeHu™gd gad
3 FI? TAGHAR o1 fEHION YR Sardr arTal <f SIFm

SSYITURI T 3Te PI?

Joadia dTg- Auarsaud gad! dIcURT YR IR oIS 8id
ST, greTel o T oie dTg =md aria.

YR T AR ekl AgH! el &R fobal SHTS[aTS[el arguars
& Td]. TETS! AT I ABHUR Goi IR TG b

Ig - 3
IRR, 30T

TS HR IAAUIR 30T SIS Tad 3¢ &1 ATel AR
T § Srade 3.

T 3T HTIOT AT 0l HRMS HAIUT Blel?

- g g1 UHHT UcHh ATg! saTde Iadul 31f0T aTg =0 dalur
Bd.

- 3R 3T ]Y I FTATS VI ANIGAD S bdTd.

- YR YR U 810 INREHR dledld arTdid, Ureia
3TfOT UteTar 31fees aTor Erar anTal.

- T gics fohar Aufife gl fig Tueage a%q Igaul
3{TOT AT A0 BT B3 Wbl

Ry Hgere fafté @
- AT foRie S dis e RS WheRdl o

U1 fbfad 97es 3 SNfiT STl SUIRT HR Sl STad
R Sardl,

76 e BRI 31101 <reg fadean 3 Rydisaes exef rfgs.

(TPt ¥)

Fig 4

FIN111014
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- YR dIeduaNIS UYH U ¥Tc B § GHHd dd Dl
IITUGTT T TR TR Bl ST 31Tg HATFOT Wfaaemeft
TSI | AT 8T U 3R,

- R A HRSS @ell 7 Wl Re Y2 TgT 3M1f1 urs Be
a1, IS YSHT F ARTAT fobaT 10 1 TS WY, A9fife
GREIREIE ECEERIEIERIED)

Fig 5

FIN111015

- fore quf FRuamrd, Sretar aRar YN 3 Rudid area.
SegT TETeT HR TETT Sadedl BT JTeugred &fde
S Al degl e gt MdeiaR ded gwhol
TS 3 (MR T HRUARIS]) (31 6)

Fig 6

FIN111016

YR TRRIoAS e 3, df <1 et suarEn og a8 93

1. JSAH], HIRUNA IS0l TTBT- Huf YRR THIE gTaareid
o,

YR HH HI0)
& PIVATG! SHSYURNH Tl SedTd! WP B, (3MTdhel 7)

189 ef-whieT YA ared, sligardbs @lelt 7 Sl e Ye
DI SR HU I 3= R,

Fig 7

FIN111017
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diUcd g9 w (CG&M)
@i¥ (Turner) - qREm

W 1.1.10 TTS! Haterd Rigid

WS IUDHU gAdUl (Moving heavy equipment)

SfEP: a1 YT Yadt gl veH ®Td

. agd 3for Aeeiar WS IuH garaugTAT Ufha quie T

« YR qIETdMT T HR gaaaT GRigrddan faar &

Wil BT T UGl dR HE Haos YD
JINTT g SIrdrd.

T S1for e

GER

A GAIUR WeHiH
AT SA1for et

T 3fOT fTST aTuRoY: SiegT SiegT YR I SfoT gaara=n
S AT B UGd aTuRalt ST, (37Tl 1)

Fig 1

FIN111021

WIS e R s 73,

THTUET SR AT aroRa1 i aoi= I fadaan ga
THTUTE faasid &I, (37Tt 1)

&7 T fodqaan 33 Sae o,
fo=

TEER T8 YR WIUIMN3! faar aaR &l Sral. o TieR-
TIferd (3MTapalt 2) fdbal BT ATeiddd 3 RIdbard. (Rr313)

foera R&r afeh T YR (SWL) HTITITST GRET 3HTg Il Wt .

et 3rem Gemd RIET BT & Yol Te HR0arg PRI Aolgd
3.

.

Fig 2

/A
Qk\

Vs

FIN111022

Fad Ry T rRyard.

Fig 3

JACKING LUGS
WITH HOLES
FOR TOWING

HAND DRIVEN
WINCH

FIN111023

TRigraaan far
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WW/-\"’TE 'Cﬁ[mq?ﬁﬂﬁ:[ 30° ﬁa_cl'[ 60° Gﬂ% (\’rﬂ'?_cﬁ 1b) PRICK PUNCH MARKS
30° Ufée TaTET SUERT RS SaUITS! AR g U

forg SquaTTdt St S, fauTeies fagan ua fRrmgrd ara smae
e, 60° Ud faeg=ar Gun frgiferd PHRugraTdt aruRa S
STIOT AT ST Ud TUTATd. (3MTdva 2)

faera fare Tw e QU w9 AwTdd.

Fig 2
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OF 90° ANGLE

Fig 1
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OF 30° ANGLE
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PiUcd [SH ST HYW (CG&M)
TR (Turner) - aﬁl:?w

W 1.2.19 TT! Haterd Rigid

f&a u=fi_ - YHR SMOT UFT (Drill machines - Types and parts)

3ED: a1 ysar= W9t gl 9el B
. fafay yorar i a=fi==t ama wim
- &9 for feR yer=an i a=fiqrear yrnh Ard |im

- 97 3nfor freR wer=a f3fi a=fiqrear ARreai=h ga=m w0

feferT a=fia v U emed
- Affew g fefe #=iv
- foeR g #=i
- PiaH Sfei 7=

(@FeT 3MTaT Piay 3Nfr ASTd UpRd! fSfei 7=ie arRuarEh
IR ATa1. T, Had diiiceg Mor fUeR UdhRe a=i= 3y
WY el 375))

Iffess o9 fefe =i (3t 1)

Affeg fefern m=fmmr wald o ueR sredige gxifaen
3 e fafaer wmT fRrgifnd et M. § dée Sgét !
R AT,

B TR 12.5 it crenaeda giet ursvar e oiR. fgd amad
fhar ¥ T=iiF ST ¢us ganed sqdedT SIdId.

ST f$A PR S @R <ad fees ol dsd. (fefeeT
AR 3Tl 1 AL gRifAeh AT

Fig 1
FEED HANDLE

DEPTH GAUGE
AND STOP

MOTOR

CHUCK

WORK TABLE

BASE
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WU DHeied] Yo He dec (R I&e dvaiTe fSd Tt ured
T ST, (3Tl 2)

Fig 2

STEPPED PULLEY
FOR SPEED CHANGING

HIGH SPEED

BELT

TUN121512

e f$feim axfs (@t 3):8) ARIfe o9 fefei wefeh
qread Mgt 318, g1 fSfeit m=iiF wiRar s™raelt SiTdrd Sfor
3 faa=ell 3afdced HicHgR drdfdel A, d dlke
S NS GHTd aTIRd SiTdrd. fUerR i 7= darren

BELT GUARD

MOTOR o ] 2 \FEED HANDLE
CONTROL

COLUMN /
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PHTH I HRUTMNTS! ¢ad dleaudrdrat ArddT ARfFAS Y& 3for
fofoe dom feeft smd.

PILLAR RADIAL ARM

BASE

% {30 FRugmnedt aTRa ST

- e IR %

- BT U AT SR v
- IS 10T HiGHT U,
R

Mg fefem axiaed Yeaa smf s SR Risd 7S
CRERAEIGH

fiea g ST T SIe[H i ST, Qdhd T HI0TTa!
TR <ieh el TS Wb,

3mfar feR (i) gR Jaffd ome. o feras Henymh fhaar
A, T, et T e Squf HRikd TWHHe FER HE
Y. 3 I fohar Wiel Bl SIS b,

RNITA-WiS RIeREeT R.M.TH AI3T 3 UeH Rl
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TS SATIoT (CG&M)
E‘h’ (Turner) aﬁ;w

3T 1.2.20 TT! Haterd Rigid

WhY W - T ATagdHdl (Surface plate - its necessity)

3P a1 ysur=An At Tl HeH T
. WY Wed! ATaRaHar |

. WHA W TG FRI

- WP e fAfdy H.

SegT S ity afkree fegifora drmen srydid, AT Sw
e TR SRS 3o BN RO M o1, quid: e
TIAT SCH IWBATAT aTR H&A (agiihd b fidd
e o §ge. (3t 1) HEi SiTor=aT STATd Fald i
YHTUMER GTOR SUMR STTH IR TRBY Wey 3101 [rfdh
< 3HTgd.

Fig 1

SPECIFIED CENTRE LINE

RESULTING ERRORS IN
VERTICAL POSITION OF HOLES

[ WORK PIECE

&=t
FLATNESS ERRORSJ
EFFECT OF MARKING-OUT FROM NON-FLAT

SURFACE. NOTE THAT THE ERRORS IN THE HOLE
POSITIONS ARE EQUAL TO THE FLATNESS ERRORS

wefvaa 3nfor svgaR™
WY WeH WHERI: I Golte] HRE ATI-URA Saced!
3T o1 fEEefeH e uarardt quitaqed 3r/dTd.

FEE WY OF 30T Wha dael 3. HFORAT UaH
PHRUGMIS! WA STl SIRGRYY Re el ST, (ATl 2)

— SPECIFIED
HEIGHT
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Fig 2

HEAVILY
RIBBED
UNDERSIDE

TUN121616

CAST IRON SURFACE PLATE

56

(3Pl 3)

Fig 3

EDGE STRAIGHT AND
SQUARE TO EACH OTHER

ACCURATELY
SCRAPED FLAT
SURFACE

THREE POINT SUSPENSION
FOR STEADINESS

TUN121617

TH WHIAT Wed d9R  odedl Sidid o) Hiedl
WHIATMEICY ¥ SR Saedl ST,

IO Head aTuRd

YrEeal aR WY Wegal FAHdEE! qdia dar Sl
Y13C TP GIC ST FRR 7elkad  3ifg. Tscurgd S acen
WHY Wed At gHhdl fcdhdd dadid, SR IWbhaR  &hd
FA N . TN WBIR G TIR B T8I,
Fiffavor 3nfor Iu=T

TR O HHNTE! ARl SURAT Wby ©ed A
YSTAY IUAS 3R - TSH 1, 2 T0T 3. TS 1 WHY W SR
S JeaueT i W og.

faferd=r

FHHGHAR SFICS dhedl AT,

IaTexul
PR TG B e 2000 x 1000 Gri. I.S. 2285.



CU - PR, T3 AT ST W [d, U BTl HISSIl (Tap - Types, Die & die stock,

care while taping)

SfE®:a1 ysare Yact grel veH =T
. TP Jeada dmarer Suadia B sitoan
. fafay yora Eu Yo Aa 3nfor @ SuahT A
. ST} f$a S RTd T FHeI.

TS WAl 9IuR:uehil Jidifd ATt g% ¢ arRd
EIRIGH

AR (3Pt 1):d 71T P Wt fohar g wWis Werurga

Fig 1
9 RADIAL
RAKE ANGLE
INTERNAL
DRIVING SQUARE e -
o
x 7)) =
SIZE OF z 7 CHAMFER z
SQUARE 1|5 1 ANGLE 7 Q RELIEF
@ o)\ ANGLE {
< _ ¥ D
7‘1{}'77777’777777777§|>777777‘!7‘4I7
FACE
FLUTE
LENGTH CHAMFER HEEE
OF SQUARE LENGTH
THREAD LENGTH EXTERNAL
CENTRE
FLUTE LENGTH
OVERALL LENGTH

CUTTING
EDGE

PN

NO RELIEF

UNRELIEVED

HEEL

RELIEVED TO
CUTTING EDGE

FULL RELIEF

TUN121711

I URETER BT STTaTd SM1fOT a0t guf a ST,

Ul Ybdl Qde AT Y™ SquarAr 3fr fhguaren
TR W3R BRI Sa STl

ISl e HRUANIG!, SAlSTHe HRUGNTS! M1 T
HRUGITS TT Qde MBS (IR TS) Bl ST

THET PR, IS AFS, st U=, . <t g Im=ad:
STl UHR UMl Ufgell, GERT ST @ SRifquarral Ridbar
fogiferd Sdid &l Sl

Teudia Tor UeR:UH! ARy deuél g8 W i daeard
T WU ST 3. (3B 2)
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& 3Mled:

- YA Y fdharcw <y

- G CY fohar SexHifsue <u

- fosar arefi <u

3 CU TR TS Tl 9 afRIcaiied THaRY 3Med.

TR TU IS FE PRUGNIET 36, fU T fdaiAyT CwR
CUgR YUl 918 TR &R0! [ 378,

w15S Blerd IS A7 SUHd Yui RUATAIST SiciHT <u (@)
IORET ST,

TURT UHR Ueh SB@UIMNIST - ¢l Uhar 1,2 3o 3
IS fet SIdTd fhar Yepar Ra1 fgifrd ot Sidrd.

TR AT U T 3Rd, SeHITSTe Sua aiF H1for afe i <uan
14 T Srama. (3t 2)

U T B T AT THC HRUGTIIST M1 O FHaiedT graqsd
TR AIAGUATITS! <U 3T aTuR el Sl

U 3T IR UHRY 3Tdld, S8 Pl S9d-Uss Ysoedd
39, & g5 ¢U 39, Tifes <8y CU T .

TIA-U3s Usoieaa &y ¥4 fhar SR ey &u Ya(smedr
3): B1 ¢U 3 Yafd Y00 aToRdl SITURT YR 317g. § fafay
BRI IuAS 3178 - 175, 250, 350 i &g, § U 3g Aiean
AT CUHTS! 3D A 3Med ST TU 1] HRUATHIST
PIUTR! HSYSBT AcIedT HidheHT fSHIUN aTaRedT SIS, .

Y1 O 3R el Agar 3R,

S 31 S Wi (Die and die stock)

Fig 3

k] (| =y EW@%@%
A-gsa T ¥ (@MFdl 4): <H o ofd ¥ et sa

3T Bie, TSoRedd I 3Tgd.

Fig 4

( ’)Ch‘ )

©

TUN121714

§ <U {9 ulaefid el s Hroa™ét Sugad S Sfn
T UehT BT fohRad SiTdl. 8T TR CdTa! gafd ang.
Hifers ey Eu ¥ (3Pt 5):8 3T soiead ARl

d Wad BRIA® ATHRME U 83 AHhdId. § <0 T o=
ST TR PTG CIdhd ST 3R1T YHR AT BIOR JHEH

Fig 5
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e a1 YT VAt g 9aH T

. fafae yor=ar sTawt ardt w0

. UAS YHRAT ST AR T

TS SR STHY SUANT Fi

. TS YHRAT ST T IHel YHRTAT A1 <1

. 91 U BTt RYaa smeRTEr oy ¥ &

TSP R IHUITRIT ST 98 IS IS ST TR
el STl (3Mpet 1)

ST UPR:TAd fAfde THRY STEel SRd.
- HHoR [Refe ST (92U Sm)

- FHSE

- Usoed ¥ @ S/

TPHeR (e ST/deur ST(STHF 2): THRIT fHfad B
PO URA SUATTST el Wl He 3.

S TIHHL acdTaR, TSHIReT ¥p AU BRI B Bl
SIS Xhdl. § hedl S Aeauary fdhdl Sl SO URaT
3. SIS ¥ IS PR SS fBRId ¢ SIS, (3Mpdt 3) Hedl
S TSI HRUTTSY, FeR T W 3118 10T g Al Wil
ST TR, TT YR STedl §e-1 ST U,
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GUIDE PLATE

? gLEADING SIDES

QUICK CUT STOCK

TUN121725

BT ST AR ¢-UI ST 87 SHTURdY Teh bR TR,
© e ST SR TR UaH $HRd.

¢ 31 BIc® 9SS Wi (AN We) gR oA FRI&[IT
R SITATd of AFET HRAFT ANTERIP WA WA BRI HRad.

ST TR HIeRAE SR TMss We °g el Sid, dagT 81
U grafya fYd ST FeHUu eRe STdTd.

HIARAR TSUIRCTT ¥ IO S e THRINIA Bdl oS,

IS & HIUINITS! oIS UM HRUANIS! S glecg e daRn
el 8Id). Ud® ST 38T UahT SIS, SIhHid KU bardl
315, GlIv! g edid SIhHIPb JHMH SfHTdd.
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~
Fig 2
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=
Fig 3
CENTRE SCREW Hard
SIDE SCREW 17 SIDE SCREW ’
""""""" TR XRRRRRIIRN
BUTTON PATTERN S
STOCK B
=

BTE ST (TPt 4): TTH S HegaR- Hel Tolad 3Med.

Fig 4
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T SIS HiT UIRT IUds 3MTed 30T o U arRd rfeeid.

ST & AN B, S s Slaed U §I1S bl
fdal TS Bl WIS AT

TeuieTa & Wie ST (31 5)

I Y ReAT 813 TIhdl [ be ST Wi BN, (3Tt 6)

Fig 6

S () N (—

ST FE(HITrS STS) (3P 7): SIS Tedl IR TRIG AT
ST UISEANT FRUTITS! fdhar GARIT FHRuarmat e sl

Fig 7
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| 0 U SRS ST/ AewE R Far IS 74

S " AT HGINTS! TN JSTT BRI JuA
3fTed.
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T A e} fRaa smerTar @y fAfda w0 AT ST ST Tehdl ¥ YU HAI0T g, TR A
FRUTNTS!, AfET & Hxuargal Reprem YR & IS 0.1
x Torera sRieRIA fohferd et ot ST,

Rad PR HHt &1 37

TRTAGA 3 3MEE 31 3 B KA R AT VS8
e fhRud a6 foga I, S oR aee aId

f$a smepR @fews afor €9) Mevara Jaaet TUET (Calculation involved in

finding out drill size (metric and inch))

3IfE:a1 ysar=n 9! gl 9el I

. 3U 3T PR B 3R & FFM

. cqeUYA Afe® 3nfr Bsw FsATS! <u f$a s fAasT
. Afe® 150 ASATSY €U f§a STHRIT TUMT .

fga s @few anfor =) MevaTa Jade ToET 7 U faaR o, <0 f3a emeR Fufia wroamdt siftie
oy P e T e EXCHINCAGIEIRICI
PR S e e <U fEd SR = Y@ o/ I fud
3R, BTl TN ST ST B & ol I8 HieTandt = 10 foyeft - 1.5 fomdt
ISHI] G HERT S = 8.5 T,
T SRR [ SRR ey 150 A ewet 0 e eRi 29 i Al geE
Iso Afe® oS BSW £ (17) Id BIRIdT 1 = 8 TP
M10 x 1.5 USHIS! fgeT STBRTAR Y B e ara -
PRl AN = GBI M - (2 x Wia) L 1 inch
et 31 = 06134 x el Ry Malor diameter - of threads per inch
Ut 2 S = 06134 x 2 x U= =1"_%“_%H_%“
= 1.226 x 1.5 ot “
= 1.839 foret :%
i 8. = 10 forft - 1.839 faredt gAPIES 391 JSuATd! f$d SR o it et o B,
= 8.161 fodt fbar 8.2 foedt. GTeid YSHYTS! U SBR B STe?

82U 3 100% S TR B HRUI § U fhRdblos A=A A M20
WIS 3. Tgdd  BRET 8GHTST 100% TR VS ATTIAH
e,

60% T AT A e 81 IS T Hledl alee geudd °g Bl

AL 3] Holgd . Ie ISl S cabar MiHfd siazas
ST 7Y fHaTdt 31t Tt v 3R,

b BSW 3/8
Je=a fUer freiRor SrvaraTd) aaarar de .
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Table for tap drill size

IS0 Metric (60°) B.S.W. {557)
Nominal Tap drill
diameter M.M Pitch Tap drill Mominal Threads per sizes
sizes diameter (inch) inch {mm)

3 0.5 2.50 1/8 40 25
4 0.7 3.30 5i32 32 3.2
5 0.8 4.20 316 24 4.0
B 1.0 5.00 1/4 20 5.0
8 1.25 6.80 516 18 6.5
10 1.50 .50 38 16 8.0
12 1.75 10.20 112 12 10.5
14 2.00 12.00 9/16 12 12.5
16 2.00 14.00 hig i 14.00
18 2.50 15.50 34 10 16.00
20 2.50 17.50 13116 10 18.00
22 2.50 19.50 7ig 9 19.5
24 3.00 21.00 1 8 222
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TS SATIoT (CG&M)
Eﬁ? (Turner) éﬁ%ﬁm

3T 1.2.21 TTa! Ha1dd Rigid

cu qaagaar (Tap extractor)

IED: a1 YT Wact TR HEH BT
. gedd ¢u wrevare fafay ugdidt ra i

FHUA WBHIR  Jeddl ¢d Udhs IREAT THauaral
cCdl dIUR e hleddl STSH Q'Ia’ﬁﬁ

WG T Tell gedd U HIeudrd Fam o sar.
T feaied 3 Ugditd! HIvie! T aToRe! oS, dhdl.

U TR TN AW (ATPell 1)
? U Hfag Sferhe Ta oMe 3Mfir Sieid HIaeiydes graresult

3P 3R,
le\ SQUARED FOR TAP
PUSH DOWN OR COLLAR
N
7N

| — / COLLAR

|

Fig 1

FINGERS

T TRCFRHAL FIC 3T off deaied] U=l TeaR dTdal oifd
I, R TRBUIRT BIeiR BT TRBHAR S0 ST STfOr
qeddl <Y SRR HIEUINITS! TRedeR Tediasral 3dc G-
o5,

JededT CUaR UaTA HeTH §aa SIcdh] AR ¢U  gial
3T ST TN 3RTH BRI TGd B,

UITIT 9TUR (ATl 2)

7 gl U fig geciedn SUAT TReHS Fd 397 gIRA
TRAT ST, dardt Ryt or=ft srrdt &1 SiegT geoian <d ARAT
ST degT o) TSaTaTT Idc faRH fthradr S,

&u wHiferT oy fgfemT
TR UGl SRRRA AU 81 Ugd Sfacieat Sifd. a1 Ufehdd

dediell U SaTaM fdhar T TaTd! SR UG-l TRA da
Al AFEMR T daedl IR U fgd arsd oifd. 3-adl

UN121731

T
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Fig 2

PUNCH

BROKEN TAP IN HOLE

TUN121732

sl ThR 30 I+ fdar Ezy-OUT (URICHR) aluRe
BHIGAT OIS, D, of UGd AeGH-H, did ST RS HH
faqesum=an arHTE ah Ut ARy g, (Mt 3)

EXTRACTOR

BROKEN TAP

TUN121733

3T afeSTTar aTaR

dis, Sfegfifag sard aeiad =1 derl M <u e
& TP T U SR, A1 Ul SOl getedT SuwT Huahid
ST STl SAITOT SIS Hell Sl SMes dl geciedT FeaTRI Siee

arafee tRrsdr atuR
I Ugdtd e URIS AR Teh YT YRS UTe YT qrogre
THTOTd U7 ol offd. URTS=an fohges <u I gial SAfoT AaR

dl TSR fdhal el WRRA Fledl oidl. URTsdt géia fora
TTBUINITS! g U guiv0t Wes 0T SHTaRaH 3T

RIS urdes ST utvgTd TS fiRyesT




TP ST 9TUR

WA JEUUTHS WIS HIaie fAfRIY 3RIeh U qrRauard,
W1 SRR AR BT OS> Jdhal. T Uighdd, 4T (Jeadl <d
) GRIGRIT 0T W1 fEareigR HIg cladl oildl. Sadeis
31T 3Aacts oNfor IhUN a1 SIEHYT Y& HUT ¥ Biard.

3HH YSRUIHL geddl ¢d Yuigul HIg eIl Savdd .
(TP BN N SR, TUDT 3T U BTGNS ¥
SR fohal U9 TRl OS> b)) SAdeISdl MBR SWd
MAGR 30 3IRIH TGl gedal <u fhauara [reE
Hed IRUINIS! d WheR fohdl gohUINaR Wica WReuTd 3
.

T;Eﬁﬁ ¥CS PlIgd cTH YT USdl (Methods of removing broken studs)

IfED:a ysara Yact TR HeH R/

. gead WS PIEUIMTST aTaRedT SoTRaT fafdy ugedit Ard |im
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B TRGI (TP 1)

Tp TRETER JATTeAT BRIT UK 3. Jedied] LT
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I TS Jd Bled.

Fig 1 TURN WITH TAP WRENCH
OR SPANNER
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YT AR 34T AT 3T gediedn T et died aid {3
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0 >
=
L

HOLE DIAMETER= 1/2
STUD DIAMETER
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Bp TG ATIROY(STHlL 3)

eded] TSd GRE VAU S, PRI T iie 1Y el
30T ¥ SR I 3 %p DI &1 Usd Had g AT
TESHI3! A 3T

Fig 3

SAW A SLOT SCREW DRIVER

s e e

U 3MTOT §HR (3Pl 4)

SR WSdl Jeas] IWhUSdes 3Rd dR Plelded] df Ud aiue
HIEA SIS, Wbl TS Ao HRUINITS! e faigar de arR
38 Il Gl B,
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Fig 4
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TR ATUROI (ATl 5)

TIedT Y TS o TRBHR gedd ed o WhaR HTHR oo
STIOT R TWARA BTed SIS, DI,

Fig 5

FILE SQUARE TO
FIT SPANNER
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fSfefT st 6)

qeqd TS o U BET MR 3 T H SIS WeelTel, ST o
<Y fdhaT THISER Uige aTuReH HIed! SIis, X,

BTG AT TSR WSB! FSTeiTT S g1 ST et
g Yuittl FHTIg <THUl STaRTed 3 Xavdl.

Fig 6

METAL LEFT DRILL
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DIUed T ST HYBHRINT (CGAM)

TR (Turner) - off

W 1.3.22 TTo! Haled Rigid

Y - grdy 37for ﬁﬁaﬂ{lﬂ U'\I"EEEW (Lathe - parts and lubrication points)

SfEP: a1 yrsare Yact gl ved ITd
o QYT GBI YT A1d 2T
« QYT P HIATT TS T STOMAT Y& TERGRY .

i anfor Jex ay
FHodl AT YT Plg- MaRID QU 30T HHRI OIS
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Fig 1
HEAD STOCK

CROSS-SLIDE —

— FEED SHAFT

QUICK CHANGE GEARBOX —

— CARRIAGE — BED

TUN131911

AR Rt g Axme 3Rd Ml UTaR Wis iR dexy 3med
BICIREIE T

ficrafes qiadbfen Ried SRR sryeardt @E &1,
HTH HIAMT

SegT fRRUmR T quigsl RR 3gdid degr A onfdr wig
TCATINTA! ThieeR RIgE &l

Yrefear 918} gHS A U (QU I 9ad) e,

P HIAMT STST 30T TSATS BTN TS, ST URITAT ST
8IS T3 U Yol ©Tal.
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P HeHAR

FIH =M W B AT Fied ae g YT Il
JS-3 3M1fOr Gl T uise ad et
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7.

gigdd ad 30T Feic QA aU=AT GHIaared! S ¥ BRI
3TFOT W Pre.
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HEADSTOCK R SUPPLY

!

POST TAIL
LEAD STOCK
TOP SCREW
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W
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TUN132521

ISO 2 e eI~ g (3MPelt 2)

Fig 2 o

SECONDARY
CUTTING EDGE

MAIN CUTTING EDGE

TUN132522

ISO 3 T IR ga (3Pl 3)

Fig 3 _ _ _
fSECONDARY CUTTING EDGE
MAIN /
CUTTING EDGE
—|

i

TUN132523

ISO 4 ATES IS TWh3R T g (3Pt 4)

Fig 4 -

SECONDARY
CUTTING EDGE

MAIN CUTTING EDGE

TUN132524
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IS0 5 3ifwae e+ anfor BT ga (3 5)

Fig 5 S
|

MAIN CUTTING EDGE \
n

SECONDARY /:L

CUTTING EDGE

TUN132525

/ SECONDARY CUTTING EDGE

MAIN CUTTING :
EDGE

TUN132526

Iso 7 FeARiT ga (wiféw gan) (et 7)

Fig 7 y _ _

MAIN CUTTING EDGE

SECONDARY
CUTTING EDGE

TUN132527

IS0 8 ST & (et 8)

Fig 8

SECONDARY
CUTTING EDGE

TUN132528

ISO 9 HI-R ST ga (FBfARI) (3t 9)

Fig 9

MAIN CUTTING EDGE

SECONDARY CUTTING EDGE

TUN132529
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Falss AU AR FEy sed

1 TR R 0T fisfA=) - §ie A AR ga
2 Ioial g1 febar STaT BT - JIwirgd
3 ARId dre 3for AR ok, et 10 9 Ug. - SfER@IT g
Y HIET TR YBR - THIeHa dfdT g
A BT T fafdy UHR HicT Toran QugR onftr @ - wifd effw g
PRIGITAT STORRAGIR AT Dl ST, Plal A BT ged Y ST
- o
. - Sesa 9T g
- BRigd
- T TS g
2 10T T AR Ml 10 HEl T Bl 3T,
- A% Ed
Flg 10

A

/\I I
|

/

/

TAPER TURMING

FACING

CONTOUR TURNIMNG

FORM TURNING

— /)

-}I

CUTOFF

THREADING

BORING

DRILLING

OPERATIONS

CHAMFERING

KRURLING

TU2ONT32HA

Fied A M1 TYHaaieT : TR (NSQF ST@UN- 2022) 3T 1.3.29 AT} Wafta Rsia
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DIUed T T HYBHRNT (CG&M)

TR (Turn;er) -ef

3T 1.3.30 9T aitd RIgid

oY BT el DI (Angle of lathe cutting tools)

3IED: a1 ysaren Y9t gl gel BTa

. BT gedaR DI SO fFTSR-T UG SRUATH! SMaadHdT qiv

- Y HIT oA SIFHAT AT ;I
. Y@ o 9 3R arm
. fRasR~w o= &t dfdred @i m

- R urq et Rrera Fad Y i feasr=a i fuifya sxvarard ard uar.

B AT fRTSR- Y& R0 TRera 3T

T eI Y et B SR WU afShT SfaR. It
SHRIAT HicT Toldl UG YA U Blerdl AN, DT
TSTS! 3 R gUgrTet Aifers ¢d foea aefén  sravgs
3Tg.

SfegT STUUT Ul ST TR U =1 UfRie URGR Rl
d®T ST 3 3ME3 Ad Bl R I fHesard sd @R
TG Ueh! (YT DI ATHSId G Ui, (3T 1)

Fig 1

Y /

{a) NO CLEARANCE
THE BLADE SKIDS ALONG THE PENCIL WITHOUT CUTTING

SHAVING BLADE
CLEARANCE
ANGLE «

; \

(b) CLEARANCE
THE BLADE BITES INTO THE PENCIL AND CUTS

ST T AEviigR OF 91 UfId YRGR =, ST 3,
1 fiesard SRl @R g dieerd UdhT [idd SiHd gt
afRSi(STpe 1).

R, At Uf-ere S, fde IRe 43, UTddl ga el b,
W SR G I5T B! RISl BT TS Adaxd ST el 3T
AT BT TS BB 35, KA U TRRANT HICTHIS],

ATHA 2 Ted TIEATHHTO! 1 dThe; SUaTTat it Tt et
T P UTSS 3RV 3T 3Tg.

AHpt 1 A Rifacd P TSR~ S WU 3@ o
31T ettt 2 Hed eRifaeid I B M.

AY HIET gAaR TR TGS (3Pl 3)
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Fig 2
WEDGE
\\‘ ANGLE
S S50 oo
THE BLADE SHARPENED FOR CUTTING WOOD
WEDGE ANGLE
(or)
TOOL ANGLE
BLADE o
7/ g
PENCIL 8
THE BLADE SHARPENED FOR CUTTING METAL z
>
Fig 3 SIDE-CUTTING
EDGE
END-CUTTING
EDGE
0
TOP RAKE
FRONT
CLEARANCE
PENCIL
2
B
5 3
= g
SIDE CLEARANCE <
5
~
(" B ) (3P 4)
Fig 4

APPROACH
ANGLE

TUN132534

8 BIcT g Asadl TS S 3R, HicT fRHY 3{d. B ASS
25° d 40° 391 T Sy Xdl IR AHS U 30° B FHI:



UM Hdl Sl TIfiAe Bidmien fiRew ST w1el Brae
3Ted, ST BT Tl e 3. ke ST Sradid dedt
3 S fEcll ST HRUT SiegT ot BT & S degT e
O TR S Ye SiTdl duas gordl WUdh IRy Be%
WIS GEaKTaRgTd SR Ui WU Jqred, S g
B 3D SRdd SRd HR cd. &, S1aR IWrdl faaiid
et o1, foRpd BicTHS SHiUD 3R, (3P 5)

Fig 5 WORK WORK

I~
oo oo

M\ TOOL TOOL
ORTHOGONAL CUTTING OBLIQUE CUTTING

TS-HfEN TH DI (ST B ) (ATl 6)
Tl 3 Ted GRIfACATIAT, SIdhTaT HicT T HH 30° d ga=n
(@S ) TAATST 90° T B F1d

Fig6

TUN132535

TUN132536

T fhar S ¥Ie HF  (3MHl 7)

HIEHTARIE ¥b DI UGS BV HRIAHTS! fay squari
ST PRI BRd. © garan SicT fsdd gifie! Fafid svd.
AT Gl T AN 36 B ¢l avAl alod A8 3T
STFOT A BT TS 10T ST0 e I dOR ol SAR 3T

g efu¥d o (3Pl 74)

SR AR JARS Al AR Jod 3d, dR el Uil
SIS DA WA ies@d old. 73 TeRId awadH=l of sl
A0 §aard S0 TR T FadId. HicT gord TS Jud
G 3.

fifew cfu¥s 19 (@1Fdl 78)

TR IAR 1 gl Anfid SR i Tor Yo are
A, W el g < b o WUH fidEd Sild.
FlasSA Rl He® dgm Ul fhradr frifeg efd Y&
QUG e HIE Usd 3.

fifes < ® col UifeIfc g Clu Xd DIF e Sl Holgd
ST, T Y™ QU HIS 3118, fu geetef ofifo 7 Wby
o f=T HROT AT 318

BRI U ¥& B (3MFHdt 7€)
SR BT T ¥ W 3{d R 7S, ddrasd Uard S8 &
Sfgfifam, fae, die e FHRamT arar BRY € X6 $F
U,
Fig 7

(A) POSITIVE RAKE

(B) NEGATIVE RAKE

T\

{C) ZERO RAKE ANGLE

TUN132537

AFS S DI (TPl 8)

Fig 8 SIDE RAKE
ANGLE

TUN132538

a
§f
i
b
:
:
:
:
7

AT Y SAAT AR 318, IR §T BT TUR gael
arfid SIS 3RIal. TR SFaedT STURAT HeRad JaR d 0°
q 20° Td gAd. T AT SN P, TAR WSS Had, [
UaTg R Srdrd 3foT g uRomd ¥R1 3% &iF 99 gl o
PG HIRUIRT g =7 fe=H S,

The TR BI (3Pl 9)

B HF U Wi foRF dleded goran tfeaaen ddad
AT HiST T Yeld HRTEREITAT IaR 3Tg. IR gl
TAH RURLT JATId SRA! 1T A BT ToTal BRI
U YOI TRAT ot 101 HI0TdTg! Ty o eresd.
R fFASRT A R 3T @R d BT TS HHGAd B,

SiUee TSH T HYHIANT : TR (NSQF S UI- 2022) 34ATH 1.3.30 WIT Haiftra Rysia 91



T3S TR B (3Pl 10)

Fig 9

——

FRONT CLEARANCE ANGLE

TUN132539

Fig 10

TUN13253A

SIDE CLEARANCE ANGLE

AZS HIGR DI TUIS geredl STl DicT Tordl AN
CoedT STS[AT BT TSR Wiall dlgaedl ¢ Ufadar daad
ST T AT, IJAR ST BT Toredl dRUNA W<l
U 3. § ¢ HHNIE U RGUIRTST St
YUl WA ¢d. BIS T dlecdlaR IS8 TR~ B
0! IAD TS

U Paed A arcdr T 9ot i TR AEs T 3R,
JUIt, IRAfd® SHTRRH gaa Hrfves gied Ha 3fr sR
AR DI ASSHIS! BIUIAE] §Gd ST SR k.

arss feftw i (@npdt 1)

Fig 11 /— CUTTING EDGE WIDTH

| ;y"

]
o '— BACK OF CUTTING
— EDGE WIDTH

TUN13253B

B P IR ATSS MM 3T Sal ol SfeRapfeT g
TR d. § HicT ToraT AN SToua fhfed $& S To $at
T .

® SUSRUTAT SIS 30T SUB U Wi foh e TR SreiedT
I = A fameR=aen warh 3d, e, Iy
YA S IVATIREA 311 Jevararg ufdsfid srd. et
I faaa HHId HH! ST SITdl. SRd Rl e ¢d et
TS HHad gisel M1 FRee TuwHed Srgeuar wRamh 3ga,
TS Glve! UHRUMTHAY T ded. Hloldad] JHRHAT ol T
HIT Tolell W15S Refits @i Ua ol S, SRR B
3] hdes bicT Uil WA &,

SiegT ¢d TR Y TfaaaR dead e Hal STl dagT TR
HRd S fog. Arss Nl B ATHRIG: 2° UefT SR 9l
(3HTpelT 12)

Fig 12

\ anj THE RELIEF ANGLE IS MARKED ON
BOTH SIDES OF THE PARTING TOOL

I, feasr=a 3for 3«1 B Aefia JaY (3Pt 13)

Y DI (oc), [RISR DI (oc) SO AW DI (oc) il BISTAT
FREHAES! Ta@dl HaYy . TR P B b I DI
S B, & ITCT 31T Y HIUINY Hed BRa ST 7S, U1
DTS d fIRINd: IUYad 3MTe. HH! Feiel Il B et
dldhG HHGAd Bl WU, POR U BT, 3P B LA
fhar fFifeg o, SR ®H  IHIG: SO SR
RO AR P e Sl

Fig 13

TUN13253C

RAKE ANGLE (o)

\ WEDGE ANGLE (B)

CLEARANCE ANGLE ()

TUN13253D
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®IUed T T HYBHRNT (CGAM)

TR (Turner) - off

3T 1.3.31 GTo! Haled Rigid

TRTedT BT g Hefvaers Ui (Properties of good cutting tool materials)

SfEP: a1 yrsare Yact gl ved ITd

. DTS TS, IS BTe Y T ThAd T1 ARreeuivhie v siesar

. g HeRUd Fasar T qaTd sarauT ged i

oa yefiaa

Ted S ¢d HeRUW HER B Hdd. § HeRad H1ud
SO HeRTA U ASigd ST FHoR A ifgel. dfcT
SRR R IaURAT Ve HRET UfADHR HRugrIe! o
IroTdl T Sita S0 TR 3R,

HIUTE! DicT o HRUTHE SR oI Falid Hewdre Hayd
0T 3fTe:

- DTS BS
- YEERH
- THN.

Bics FEH

® IR dTOHMT TR AeRuaHe 3Rl gTe-ad THTOT
3R, BTET & s srgaielt ol o off & 3ok urq 1y
T AT IR YIGAR Thd HRUAT! & 3G

Sieg] gre-Y dled! degl foywuun @i dredr Sfifor <
AR U IRA DIce gTe-d 3! dl BT ¢ daR
FHUYMTS! TR TR,

IS TS

JAd I ATHMITG! AT T DIcS gTe-d [Cha Squard
3f1for o greaTdia geumges Iwrr fufor g, snfor ga @t
BTSY THIGd AT HTovaTE Ol SHrRiemdr B 8. S
PAMT AGHH JTed SRIAH! ok TElG JUDIU Tl HicT
PHTITT IRGA S, TR AT UITAE IS gTe-aT UIeH SHR!.

THY.

YT, BIUAHT 3D HR e HIURAT UIIelell gre-9 o
TEUITd. § P Tord geul eresd.

a Helga fasar dgma YvaraRd e,

- AR sHaE 7eRad .

- Iuasy TR ot fRud

- JANEATR THUT THTOT STV IcTeTeT &R THIAS 3118,
- 3{aRge A ST S0 TR FHTG T Turd.
- SiReH PRI,

fafay cd Hefvga (Different tool materials)

IfE:a U Yact Tl vew |1
. ga weiaed affevor &
- U TTeTAT Sifd g Wefvaa! ardt e

o wefvaes affeur

zd meRgea dF yeRmeE Fiffeu Hd SIS Wahd, U
- By ¢d AeRad

- AF-TRY ¢ Helad

T g Hefvga

Ry ¢ HeRaaH el T U WWUH AIg 3181 Hlad Kid
(el W) 30T g Tite &t o et Faifd eme.
AH-H ¢ Helad

F-1Y ¢l HCRITHY dig ! 301 d TR, B1$TH,
Tifcreed 3G YU GeHigR HRE Bl oTald. Tele Al
el 3T
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FIETSH of -0 ¢ HeRadd ¢uid 3HTed d raex Hedsi
TATGR TR el ST, PTe S0 SR § AT Ufshdeiie &7
fhrgieTq ged SR,

Ar-Aefae ga aefaa

STOT fg a1 ¥ ol Sifeal.

TP BT gd Hefegad T[T Mfor dre

I Bla- TId § BicT gegen Ffdaret areR Fod uftd ga
TeRTd 3118, TS IS Gre-adl HHGAd TOTeH 38 ST

94

< TR BT ST BR AqHR THE. I Hla- T aaed
STREH, DITTH S FATSTHIRG YT g SIgH, 8™
s ©d ¢ AeRTd dOR S S, T IS BT~ ureH
I Pla- LIAUET SRd 38, & IS ¢od, oS god ST
gcs foey WU a0k WId. § I Ple WIual HghT 3.

HIE(SS BT T I I YA Al g8~ fedva
39 HArd 0T Al BT Sriemar gravdts Wieradn gad
SR 3. et f3geuues 3nfdr fEadige, Freiss uh
ifers ga UM aTRd oS, Xdhd ATal. § 998 ¢ fae A1for ot
3d g fore WU aToRd e,

Pited T AT HGHTT : TR (NSQF ISTDBUII- 2022) AT 1.3.31 ATt Hafda Rigia



DU TEH 30T HYBEINT (CG&M)

TR (Turner) - of T

3T 1.3.32 TTa! Haltd Rigid

IR f$d (Combination drill)

SfE®: a1 YT Ract Tl HaH T
. Je e s 3 A |Em
. QY HRO g=far

e fyfei (3mepet 1)

? P A UTeR YT e HiRwar fEfer snfor
BIICRD HRUYT SRR 318, T PICT gk et ST SaTel
Tex fohar FieRA f$d B sigwd o o fed aoHad
3d. {50 9 TeRele Risare S9ad Sd ST fgaan &M
HRUYIIS] BITST CARCIeb 6 cgiel (bR et Sffd. Jre e
T 31T fSfeimardt RpRY Haredt S Tdt faRE 899,
FHHTAT AT S Tt MuMHT Fefl I, (31t 2)

Fig 1

dp

d4 = DIA OF PLAIN DRILLED HOLE
d, = DIA OF COUNTERSINK HOLE

YUNTERSINK / BODY CUTTING EDGE
§PLAIN DRILL

Hex f$a Fae fogima giv
- 7 f$ e dreied U 39T ST (3Tl 3)

TUN132611

Fig 2

TUN132612

Fig 3

TUN132613

- Hex fgfei-gu feu oot (smpeft 4)

Uil QIS Wevd! <Y STl IRGART 0k AHuarTe!
A ATIOT ST BT HTHRTET HRT T Bidt daied graredl
ST TGN HUDb Hrerd 161, SHaReda gyur 17O SR TRA
B0 AT ISd S YexdAT TIHTAl JHhUH glad. Bl
U T T 31T MO FearyTh geaan HIT Yexan sraeedn
TSI Siedr oe, Wavdl. dex fadr 60° HIdcRida 3/431
YA el e Gy, BT QY eresal oirdl.

SegT Yex 3T ST U WA 3Rd AT, AL gieral ST
WO AofeR Yex fea=ar g&1 YRgR T YT f3d
HT HIT TR SIS AT ST TR 1T Fhaafen Fev
TreATdte AT & SR, 3Tl 4 T SRIFATIHTO Yuahtan
TEHHa fig, § PG A THT UaT HRUR AT6T $A1fT Hiorcg!
SHTRRA ol SN, AT SRS, Jex 3T TRIT WY
AT B el

BT Y RIS, HTATE T T, BT aial R &
Hex fga

2 S Ware S 3R 31O TR ESTepR 3R gl
TH 1, AT AU U TUH T arell f$a SftT drderiie
3R, d HaH 3 AIS 318, § AP BRI SUasY 311G
33T Wedgur Tiffazur

77 WS YR fgaa I R iR #d. 4 e™u T,
T13Y & 30T eRY 3R 3R

TUN132614
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TR 3for Al

YT fET B UNT ST HEeRNiHag AAUT I TR
PRGNS €13Y U Hex fSean aTR ol Sirll. 3 Hex fgad A 16
x 4.0 1S : 6708 TgUA SRRICES &l 3MTe, AT o1 ST 318
TR f$a THR ‘A 31T ST w1e f$a YT 1.6 et e snfor
T AT 4 et 3R, (3t 5a 31T b)

Fig 5

TUN132615

Ry oY Yex fgerararR A1 fSa waar Ui S HrdeRis g
TAUMT Id IR HRUANTST Hal ol Ao qegurft g
T AT SATHRIET YT Sl HET3T ST TRBY U
PRGNS BIICINTGITE B 60° 3R AT BTG CRIDHT
RGBT B 120° 3R, BT SR IR S B1.6 x6.3 IS: 6709
R SRRicS el 3MTe UMl Ugdc oy 1.6 Bt oy Xas
T 6.3 fAredt amg (3l 6)

Fig 6

ROUNDED

ad

2d,

L

@d4

/N
(e

fORT UR, ‘R' @1 HeR FSAR 1.6 x 4.0 1S : 6710 BUH Sfordics
Bl 3Tg. UTd IWRIET TR BIet UG HRUGTH RS a@id 3118,
IId BRI UG A= Fae Bear @it e, (1S
6710) (31l 7)

Fig 7 /\ -
@‘EQK R

,_
TUN132616

ad

@,

TUN132617
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d9d 1
d d,
K, h,
(0.5) 3.15
(0.63) 3.15
(0.8) 3.15
1.0 3.15
(1.25) 3.15
16 4.0
2.0 5.0
25 6.3
3.15 8.0
4.0 10.0
(5.0) 12.5
6.3 16.0
(8.0) 20.0
10.0 25.0
¥9d 2
d d, d,
K12 ha K‘\
1.0 4.0 2.12
(1.25) 5.0 2.65
16 6.3 3.35
2.0 8.0 425
2.5 10.0 530
3.15 11.2 6.70
40 14.0 8.50
(5.0) 18.0 10.60
6.3 20.0 13.20
(8.0) 25.0 17.00
10.0 31.5 21.20.
99 3
d d,
K12 hu
1.0 3.15
(1.25) 3.15
16 40
2.0 50
25 6.3
3.15 8.0
40 10.0
(5.0) 12.5
6.3 16.0
(8.0) 20.0
10.0 25.0

Ffea Tg TR AgHaaiaT : TR (NSQF IHBUI- 2022) AT 1.3.32 AT} e Rygia




Te¥ AT 3T A, B 30T R UHR
(Foreft | ufamon)

E ISO6411-R3.16/6.7

«” I1SO6411-A4/85

I~ 1SO6411-B2.2/8

TEAT e o | =] B/
%7 ¢ <
MFd 6 8T Fox giera SHARed T SR, FAT TR
Qact AT Sfgdsh AT GREUTHS HTIeRRATHT 3d. Fig 9
TRefep DTSR TOT Sfgdss Broar aegymh g s
(3MTepell 8 SHTIOT 3fTepell 9) % Nlm .
3T WHT AUR PURE THIE B W FrerauarE = KN
R AUR T, Lwézﬁ
Fig 8 ! >

dq

=Ry |

t

7%

WITHOUT PROTECTIVE CHAMFER AND WITH STRAIGHT RUNNING SURFACES

TUN132618

Fied Tg TR AghaaieT : iR (NSQF IHBUI- 2022) AT 1.3.32 AT} Wafda Rigia
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PlUcd TS AT HYB RN (CG&M)
TR (Turner) - ofe

3T 1.3.33 TTa! Haied Rigid

f$& T (Drill chuck)

3fe®: I1 Y=l At Tl HeH BT

. g9 9% Py 3 A Wi

. fafdy yor=an fga g argt &1
. 3 Sirea f§a@ aw=an UTTiET Ad

. 3 e fga ao HecaRa afkreed T wrivumett wwim.

fsaas

&a 9% 7 o gifceT feargy omg, o 13 finft aormodd ®e oo
& foc Sauamrdt aTRa STd. § Ay SeReld Rusasl cus
SreRAY 3ffvr f3fei w=iiv Risawsl sqad os, AHhd.

f$a g vBR

HEcRM 3T IUGFddaR fafdy THRd fgd I% Iuasy
TR d. i ATHRI: 1o SR f$d 9 3MTed:

- 31 fger e (3Mmepelt 1) - 2uifgdTd
3 STt fga aa | (3Tt 2)

Fig 1

TANG

SHANK

/ BODY

GEAR TEETH

CHUCK KEY
SEATING HOLE

. JAWS

Mt 3 e fgd I AT YT axfad,
d 3Mmed :
1 wiw 5

TP SrSHE TR I (MR
B A ST el

6 T DI

7 9% SIS 3R g fihe
PO TR

I B Wlc

2
3

Y 4

4 b 8

98

3 SifedT e T SegaRra IR 3T SR (3P 3)
Tpdt 3 S fga awe faurfia e= axfaq. f&a foe o
THSd TS (6). Sia <l TWieHe a8 St IS ®i<de aleq.
YHA (2). SHA Y A o R S W
YTOigg DM AT (4). IH DI (5) A Uh U 3118 N
whieg (3) =1 S&&d ardi febed. Sl g I foheaa S,
Jeg1 Wit forge fhva & foprugrean fRRAFER S o a7 3nfor
T STOTA. TR U (1) bl CARe b RISTHL g HIUATS
EIEEZG

Fig 2

Fig 3

SHANK (1)

BODY @

steeve (3)
rRiNG (4)




o To= a R - B 9d YR fefei axfiFmed arRd Sies 2.

- g fefeli sifoRe—aTe! U Suged og. - g fva: oidea f3fe axfemdt Suged ome o WieR,
- T HRM Ry 4RY B YA, SRR ATdigR HiouT YHIUNER dTtRe S,
- I B ST ST BTl G Y 3T,

Hited TSI M1 FYPB AT : TR (NSQF IST5UH1- 2022) WA 1.3.33 WIS} Hafira Riesia 99



PHiucd TS SMTOT HYB AT (CGRM) 3T 1.3.34 AT Hated Rigid
TR (Turner) - ofe

AY TN (Lathe accessories)

IED: a1 YT Radt TR HEH BT

. HeR AYR IR ATUMRAT AT SHos@T HTOT AT A1a 1.
. Ay Hfveriear yeRih A .

. YAS TSR AY HIVSRITT a0 I

Y SHFYTRIS A beial 3MTed, Weid HH AUHg QRaedl
ST, =T guf aTIRTTS SUhRUl STaRId 3MTad. Saasiord
FBROT Bl TS, Wh:

TH-gIfeST TR
M AT I7 IV R 3RIfed 0T ST Pt SIS, Webdl. Fig 4
CCRRRE KRR

- TR S 3fsUSe I& (AP 1)

Fig 3

TUN132713

<

Fig 1

N

1 RTINS W d DIH 2R ATRId. o HIHI UIfSsT Sard. 9b
TOET SRR WU 3R,
- I WIT (3P 5)

Fig 5

TUN132711

a

TUN132715

CATCH PLATE
- ST wie (3l 6)

Fig 6

TUN132712

. DRIVE PIN
@,

TUN132716

100



Ay T (3t 7)

Fig 7
TAPER
60° é
60° TAILSTOCK CENTRE %
Y BRI (3 8)
Fig 8
BENT TAIL STRAIGHT TAIL %
Y ey TS (3Pt 9)
Y CegfeltT XSt (3Tl 10)

3 ol I (3 Jaw chuck)

Fig 9
ADJUSTING SCREWS

LOCK NUT

BEARING PADS

FRAME

TUN132719

ADJUSTABLE PADS

STEADY
4 HINGED
OPEN

ADJUSTING
SCREW

FRAME

FIXED STUDY

TUN13271A

e U Yact gl vem &/

« 3 e 9T HITEL A1 @

. 3 ST 9 SeeaRd AR [

. 39 9% AT AR Sid TP FiedTd BB BRI
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STICHZS HGHIHICY TUH 3fies@dl ST, (3MTpail 1)

Fig 1

RATCHET STOP

SPINDLE
THIMBLE

BARREL/SLEEVE

SPINDLE LOCK

FRAME

TUN132911

Y S10-Bis WId fhal Tada HRe AR sl 3%,
AR 3R T4 HIT Il SIS ad 3HTed.

CEGTAIE

R fobal il R M Fo offe. AR ST A1 0T
Riga

RIgaa 99a S WHAR g8, TguRH fagifara et
Risa

RUST Th CIeh HIGUIRT T 376, GO CIh IS dheted 318 SAT0T
TRA &d.

]

UK § A0 B Udh! T g of ATAshIHiex hHaR Jqaad
394, 3 Ty Wi S 3fTe SfO1 guig) thic TRBATR
of et ofre.

fRisa die e

fied diep Fear arR i sfasd fRudid dle sruvamd!
T S,

e @i

e T AT SR GBI U ard gHigd Hdl.

ﬁ% SI3CHISS HIOHIHIEI ﬁﬁ@ﬁq (Graduations of metric outside

micrometer)

IED: a1 year= W9t gl 9el Ba
. HHAPIHIER a<d IR

P1d dd

HRIGhIHIC & 3101 7 T F@TaR HTH HRal. THT AR G
ISR SEgHYU Hioldl OS> [T

AU (3THet 1)

s g Hieae Risd dsd! fug 0.5 e srd.

gR, = e evH 7, f[{ed 0.5 i+ ge .

SReTeR 25 et o Serd wrs fergifed el ofe. 8 offes Yo
foferier sftr sruf fiiferfiermed Fgues Feft S (@U 1
fordt afr 0.5 i) . 9 <t WA 0, 5, 10, 15, 20 30T 25
o arsft arre.

e d@d Tl W o [AUNTHE deadr g 3for
USATeTAN &= 0-5-10-15 ....... 45-50 31 forgiford Pl 3MTR.

fiaer=T U A=l SR fRisa gafdaa 3fdv 0.5 it
3T
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Fig 1

BARREL

THIMBLE

FULL MILLIMETRES
DATUM LINE

HALF MILLIMETRES

EACH THIMBLE DIVISIONS
EQUALS 0.01mm

OUTSIDE MICROMETER

TUN132921

fge=ar Ut faUrTR 816 = 0.5 x 1/50
= 0.01 foeft

A SeuTES AEHIHIeH rgwar far fram
UrET 0.01 AT 3mg.

T3S S HITHIHIEIHE UNHIUI dIEUl (Reading dimensions with an outside

micrometers)
e ysaren act TR Hel BT
. Arash e emawys ¥ fAgsT
« ATIPIHIER AU 9.
IS AT IHIe=T oI (3Tl 3)
AICTES TasBIdex 0 F 25 forefl, 25 50 frefl, s 75 e, ATISHIHICRE THU AT
75 100 f&t, 100 @ 125 foeR 3for 125 & 150 Ot o7 Sowen a 4.00 fae
JUTS TR b 0.50 At
ARt Id Iogre!, RadR fagifdd dadd e ¢ 005 foet
9w 0-25 farft ame. (3t 1) TGO aTe 4.55 Bt (amapelt 3)
CICEICIR G Fig 2
W War gyuf Aferfiex e amar st Rigaen d a 4215
0123 [
Toae Yot TRaH Sied. o 4 frft ared. (st 1) L L TE 5
Fig 1 Y / = “
0123 4(?{ o o
: 5 :II_El/J\EI/;EéDII;I:)gASI;nl:/InINOR DIVISIONS. §
——o :
— Fig 4
EACH MAJOR DIVISION ON BARREL = 1mm g
READING IS 4 =4 mm %
X = ?20
gl Rieden J@d Teaed guiel RUuR diurer e o s 0 =

farferdtex Sre.

TP I 1/2 = 0.5 T, (3l 2)

3l aRfad @1 Riseran 5 a1 faum wiles=an SrgshHfvbRl
THEY e, A fiead e 5x0.01 et = 0.05 foreft amg.

o No

1.BARREL GRADUATIONS

TUN132934

2.THIMBLE GRADUATIONS

12 Fited Tg AT HGH T : TR (NSQF IADBUI- 2022) AW 1.3.36 TSt Watdd Rigia



JHTITHRE ARTHIHICA HIUH HY IERA? (3! 4) i 5.00 mm
0.50 mm
Fig 4 0.12 mm
Total 5.62 mm
ZZO
0 5 0 5
b Lo
[TTITTTTTTTTTTI——
—— 10 iii 12.00 mm
— 0.50 mm
= 0.19 mm
3 Total 12.69mm
1.BARREL GRADUATIONS 2.THIMBLE GRADUATIONS % ______________
. 1iii 22.00 mm
T 33CHZS AR IHICd! fhH IS T&Td &1, 50 o 75 e 0.50 mm
HIShIHICA HieTdHI, o 50 T WU damd & 0.49 mm
W R JUR ardn. g Toren Sidbeld exadH N Total  22.99 mm .,
Ww 1300 mmy 44444
+ 00.50 mm v 1.00 mm
I - 0.50 mm
1Beomm. 0.39 mm
@%ﬁww Total 1.89 mm 1,88mm
IRA ST A=A ST RTd U arEn, 13 a1 HE 3 500
(3 5) 0.50 mm P
0oomm | =l ll'
Fig 5 e { =~ |
Total £.50 mm —
Z 20 —————— e E.5] mm
0 5 T .
g L= _
HHHHHHH: W 0.00 mm
e 0.50 mm
= 2 0.00 mm
z Total  0.50 mm

8 I 0.01 i R &1 (fbar 7o), T
13 x 0.01 f#t = 0.13 fo.
v wii 7.00 mm
s 0.00 mm
Minimum range 50.00 mm 0.22 mm
Barrel reading 13.50 mm T
Total T7.22 mm
Thimble reading 00.13 mm —
Total 63.63 mm i 19.00 mm Egg_r" = |
—— 0.50 mm | s 5 = | " |
The micrometer reading is 63.63 mm. 0.05 mim 'iITLI'LI'ITITLI'ITLI'LI'LrLI=:—_ . |
[ f ‘:_:E_ .
Total  19.55 mm -l
aFg T ST ﬂ 5 R 2 T 18,55 mm
U™

HiUee TEH AT HYHEERIT : TR (NSQF IS uil- 2022) 34TH 1.3.36 WIS Heiftd Rigia 13



Tatal 275 mm

X 2100 mm
0.00 mm
0.14 mm

Total  21.14 mm

21,14 mm

Ki 9.00 mm ——
0.00 mm I . T
0.10 mm O O == Py

Tatal 910 mm

9.10 mm

AU IHIeIH S Zﬁ (Error in micrometer)

TS I 31 < U 3 iR, (3 1)

ENLARGED VIEW

TUN132941

T A

TGT HUAHRUIR B TUhTd ST, (3T 2) SR fAUaera
T STH T3 Yoo A9 (Riser T ST ageal R
fohar el 3 TR AR Y IENIE SR Tged ST,
YR FE T UHR SR,

&) uifefew 3
§) ffes i

Fig 2

ZERO OF THIMBLE

/ MEASURING FACES
5
/

L1 -
40

DATUM LINE

TUN132942

Td ATgwIHier @@= Y ISl quraa uifged
Sfor aRuToT quRTaTT aroRvargdf 3¢ e @
&I Saa Ut

I I TURUAgd W FusH duE A
TS B

gifgifess Fet: oicgt 0-25 i ArmHier fdharo- 1 A =
I ISTAT AAH AT dEdid J0F ol x| Uh
Tl Jobel Sdl. Wil SeH dlsTel Wil fiddd g
STeb ST FETe “aifeifees” e S, (31t 3)
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Fig 3

[l N

0
45

0-25
AMOUNT OF POSITIVE ERROR = 0.03mm

POSITIVE ERROR ("+ve" ERROR)

iy arad fesfauarardt aremrar aRATIgE FEte THETr ae
CRIIEE

fifees Fet-oeaT Uta Sftn fisd Bayw Yusid SrdId, SR
fAlSerd I Witeg T ST A==l &R T o) Fetan “fifeeg -
3 TUIAI. (3MTdett 4)

TUN132943

Fig 4

m

[l N
m

5

\__/ o

45

40

0-25
AMOUNT OF NEGATIVE ERROR = 0.02mm

NEGATIVE ERROR ("-ve" ERROR)

TUN132944

i qre fresfauarardt araHrear ulmmng fAafes I v
e urfe.

WEGR: QT JRTal Arpiiiexasd "3 Il
Jedd, d@ JUST URIASTIar doar AT

UrATHET o GO P, Ul TR wad: govd
FIUYTI YO B 1.

10
5
0 0
45
40
A)
NO ZERO ERROR

10 g
5

© 0 © 45
45 40

B) C)
POSITIVE ZERO ERROR NEGATIVE ZERO ERROR

Fig 5

TUN132945

feforea aramiHieR ( Digital micrometers)

IfE®:a1 ysar 9t gl 9eH g

. f&fRrea arawitietan ST 9

. fSforea uraiiie=ar urTEt ardt B0

« LED fS¥=t 3nfor Riaa snfor Sxawsy ara= arn

TS ABIHICR g SIS IdTad SR Fdid AT HAT07
HISAT JHTONGR TR SR AT SUSRUITUE! T 3178, Tt
Ao T SFlY WHIG I fSfoled ARpier A
ABT et 3R, IR fafdy geRe fefea ammfier
U AT

fSforea aram e AR (3 1)

Fig 1

TUN132951

FEATURE OF DIGITAL MICROMETERS

Pited T ATOT HYW RN : TR (NSQF IHADBUI- 2022) 3T 1.3.36 ATS! et Rrgia

LCD AU SeT U&iRid $=d ST 0.001mm 2T RSNegRI¥g
AT g Hd.

- g OfcT fel/ge wuiavu, AR ofor ardla Aisuararadt
g a1,

- PERSA Rudd ey AT,

- e uRad=ia A= 31T e YARIGRIT HRUARINY ara
AT H=d

feforea arapifie=ht srgwar

fSfolea araiey 10 Ue S Sg® MUl SEgHdT UaH
HRTd: 0.00005 59 fdbar 0.001 et ReNeg=H, 0.0001 34 fohar

0.001 T2t 3P AE.
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feforea arapifie a==

fSfoiea are sl Tais! fevwie 3= 3@ dared UaH
& . 3Pl 2 T SRIGeTyHTY AFET 14.054 fEft o718,

witeg SftT fiea’ia Qo argd <did areF. IHa:, f$foed
AIehIHieT3! HiddT Tadie! feTaAYd ara- &d Siid BRI
ffSed arem st Sa® S/ d. Witeg ST fASeaia araH
ad HUTTT 3iTe. Weites 10T RITaasia Qo arer, ¥duum,
Wi Sudias Riad HIUET Ulscar  didd o arm @ 3 14
foret a1mg, HRU AURT ST Ad YT AR UAS S 1
ot cefad R Hemymh sryeeh e 3ies 1 forf gxfad. Yoy

el axfad) (emepdit 3)
Fig 3 ) : z

TR ara-rl e daEal ard. @Y Udd iSet o
0.055mm 378 0.001Tmm GRIdd). Jact, Jd JFET et : 14mm
+0.055 mm = 14.055mm. TR THUT AT 14.055 et arre.

feforea arasp e @y

gfbe @9 gugrer HidR Sied arwiie= s
HRTISR Hefig! Glecsl (I3, Faifded U WahIH) A1 Tl
fSforea armpiHieR fAfSha SRIAMT UlaR s HRUAITS! ard/dg
U T Sedl SRE 9 AfShy gy ot a1 H1el.

TUN132953

!
1
§
E
.
:
5
3

Scdiaed, A feua (fsfote wifRi fbar fowat =) T
TRic St GrRadd. 3R UHR Tl Sl HagIall §ToT RISy
SHA Uligol ST R Fd-de dead Uligo. Hudl a&rd &
DI GHRIAD dTo] AR 3MTeh Ui SR SSIRIGH [ddbd ddaal
el INTCl BH Fd TN (GBI Ko fdhar
Jeid Teaferd fewars sameige uiaR 1l 81 bd.) Ul
RASERIRT 0D HHTA TSI ThId B .

J! Fear. HIvde! fTRIUT desiar W Tuds fdhar dedt=n
Q! Ulerd Ri¢ Ficbe aRiad Tel. $UdT Ulel TRis ST et
SIACY PR AU ST AT BT et HogeHed aroft
BRI, R desdid IUST T dedt Hagd A Ui
40°C &1 SR AT HRS Bleudd 3&al.

Fig 2

TUN132952

READING OF THE DIGITAL MICROMETERS

Hic Tis 3T Bis mﬁiﬁ@?ﬁ, RPRY daar wis (Cutting speed and

feed & depth of cut, recommended speed)

SfeB: a1 YTl Yadl gt TeH el
. ®feT wits 1o wsada wid &

« ATEAY AT HeRgaaTs! RIERY FHoar wiew wits ara snfor fast

. Bfdn T fAufaa IR ges axfar

wfen wfts (empdt 1)

HfcT oo TeRadar a1 T S, St Hiex ufa fAfeq sged
el 1A Tl BT Wis WU, W@l ‘D’ ST HH Tehl
YGRS aad Sl deg] gaedl Judbid Scied] HIHTAT
YRTIT @S 7 x D 3R, StegT BT ‘n’ ¥&g/fTe HRd 3RId degl
HUpdTd HTATN AT CONIE « x D x n 3TE. & Hiexaed wuidiRg
BIdl STUT § HicxHe FUldRd sl SITd SO YATeAT WRUTd 3™
I bl ol

DM

1000

= cutting speed in metre/min
= 314

D = diameter of the work in mm.

r.p.m.
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Fig 1 Fig 2

ROUGHING CUT OF 3mm ON A CYLINDER

CUTTING SPEED FOR TURNING OPERATION

TUN133011

g HH dovd SR HeRTd B! 3d, degl SIRd BT
TS SaRID 3. AMes RUSH Side arad uRg e Iwrar
foepRiq STemies IUBRU S HH! glgel. RPRYA Had t\/’

Hic Wig ¢ BHAd A oMed o A HIHGTSIAT
IR I ¢d 8% UgH dRd. JRdudd RieRy
FHAA HicT WS Fasd STdia T TR HIuAYE! Rusd

DIAMETER IS REDUCED BY TWICE THE DEPTH OF CUT

TUN133012

Tits AioTe! ST, (&ﬂﬁﬁ 2) DEPTH OF CUT
3qlexul

DN 10000
25 /e IR SRTE 50 o TRad) Risas sdieg Vet Vo
T

1000 =25 500

wien Wit fFrafa srom ges 314-50 3.4 =159rpm
T STOT T gerdl HARAT AT AT AT

THIE B0 RIS 3T
HC W Uy HeRger quigH
ga ffert il FoRe

DI RS ST UHR ATURe SiTdl A0 HRIH geral HRdT

AT ATATaIE B Td=ht sRdiey a1 Jay
Hfen Tlts 120 H/fafre TP QIR Hed UIRAT &t gadl aiel | fRisa siRdtew TorHEm
el Tl W

ﬁ?@ D25 mm | e ¢ Wit URC
\; @50 mm | eeeeeereenines e, zl\boﬁ-ﬁn \SE\X

................................ R3u et 4R 4
@75 mm

HiUee TEH AT HYHEERIT : TR (NSQF IS uil- 2022) 34TH 1.3.36 WIS Heiftd Rigia 17



BIS (3P 3)

T BIS & BT UdD Y@ G HIHTAT STl Uk
WS-H%&F@[?T mm/revﬁiawaﬁ\_ﬂ'lﬁ,

Fig 4

= =
K> K>
FEED
BEEL DEPTH DEPTH

DEEP CUT WITH FINE FEED FEED AND DEPTH OF CUT EQUAL

LESS POWER IS USED WITH A DEEP CUT AND FINE FEED

ROUGHING CUT

FINISHING CUT

wis fFafa s g

TUN133014

Hedt S (3P 3)

? TRF o W (d) 3T =i fpdt A sed dod
WHY (D) YL Hioldd dadd 3R HgUH RN dal
SiG

D-d
Depth of cut = ——
2

Hed Rggaa )

Tcd Rgad ®gd & e Ilegd 3 o Ul AfHerd
BTHIA PIgd Tloba STd SN0 BT el Wig YT Sfor Hedt
ST T UIGRM TG,

AT UTqETe! RIPRY Hod HicT Wie it wis
e fodl sed. § @eTd Ad ®i Tite AcRaaHe] HicT!
e QU oI 3d 3107 BT Head Hicd Wi HH 3.
T3 AeRCME! fede Wis= gomd 18 meRsiae ®is
YR GUd HHT 3.

H.S.s I1dt &fd wiiw anfor wis Jre_ d9a 1 9l et
3Ted

qig

R TITHLY CRNT! Bl FHH gdd, I HicT WS 15%
d 20% dTedar a5

TS, X Heurd! B WS I A 3.

T BT ST Hew Brevar RITIR Bis Fasd 3iTe.
ST HIEES e FTORET ST, T HSS Teue 3 d 4 U

SR HicT Tt Hasar o, Wl

mefaa digne TS picT s
Sfegfafas oR -%.00 90 - 00
fides (31ehT) - SaeTEe | o - 200 4o — ¢o
ST (%1 BT 03 -4 90 — Q00
DY (PIEHR) 0R - .00 34 - o
B 3 (@) 034 - 0o Y - ¥o
GIE] 0R - .00 34 - o
et () 03 - 300 - Yo
el @eH-Pra) 034 - 0o 30 - 34
e Ay Iad) | ool -03 4 - 90
YR wied oR -R.00 34 - Yo
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e dls, uﬂmmﬁm 3! IUET (Calculation involving cutting speed,
feeds)

Sfe®:a1 YA act gl & gId
« AT g A SAHE AT SATHTAT RTATeT We Rgereat ef- atqardt fRisan an fAfda s

fisa dfisdt s 81 t& Ucdh 3R S ST BRieHd

3. g el BRI, Seedr AeRIAaR 3for ot gerdt " CS < 1000
HeRTd AR sfadigd 3. HicT wWie Ruffa sxvamrdt g3 " 1xD
378
~ 151000
:’TXDXN metre/min. where D is in mm. B Ex‘m
1000 7
\ . CSx1000
~ axD ~15%1000 x7
ISTEI1 R 22 % 40
THAAD HSS T ST aTuR0), HeRgd e Wid e Sfor T oo
TA HSS M, AcaeH RIGRY Hadl dic W 30 Hy 1168
= drpm.
e omg.
@ = 40 mm ?
CS % 1000 HSS T a0 ¢ 40 i 818 dRe o+ Ma AsArat
N=—"xD Rfgeren e Rty a1
30 x 1000 SCACaTH gTs BRe F-are! Hfcn Tfis 15 #Y/ffe 3R
) Exm i a7 STaes=an SR Ut uH=T UFTER Je dHal uige!
7
=—30x 10007 o of job =40 mm
22 x 40
CS %1000
30%25x7 N =
= =D
22
= 238.6rp.m. ~92x1000
e 40
fisa wis 7uMT o RN T Jafd Sae, Jra PR
SIS Je el Trie.
SETETT 3 ~ 92x1000x 7
22 % 40
HSS ¢ a0 o 40 e 81 dRe o Ma Asardt
g wits fAfga & 92x25x7
2
TM: TCTEH 8T8 DRE T-FT! BT Wi 15 H/Mfe 3R
= 731 8rpm.

fjsa ofts oM Faer R uH= gafd Siaes, W
TSIl e Pt TR,
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HEUECEIRLEI

Ychld IdG XAV dod SHOverar W+ FHfd
FHROGNTS! do Uch JU Hgardl Mg, SR RUSedl af, Bis
ST et diel Jfgd ofd @, fadien ded! dw Mg et
TS ADhd. SR BIS ' 3R 30T Bl dfet | 3d, IR Siaqe
YRR I TG G T e |/f 3R, SR N HREITH
3, R B PRGNS ARTUIRT A GR MEesal

S ‘n’ g Hedt T=AT 31g 31N’ gY SRutu.

Time to tum = Length of cut = No.of cuts

Feed=r.p.m
l=n
fxN

T =

ELAELR

@ 40 mm 30T 100 mm?‘l’i@%?ﬁm@a 0.2 mm/revaﬂqﬁg
TG HSS TA TR gl AeNTa! Ul HeHas g 30 mm
T I3t RULEH. <t MU B S T 238.6 SR.GLTH

L I=n
Turning time =

3 3MTEBA 3Te.
| =100 foe
f =02

n =1

N = 2386 3RUL.TH.

100 =1
0.2 x238.6

Time

100 =10
2x 2386

500

238.6

= 2.09 minutes

2 minute 5.4 seconds.

fxN
FicTT wig 3ATfor SIRYITH (Cutting speed and RPM)

e a1 ysar= Ract el 9aH T

. o affs ufvurfta &

. ®iew wits fAuifea srvaradt ges wim

. ®ieT wits A1for 3R W.TH 7l B I

. AR.Guy. Risa wd Fruiva &0

. IR.W.uH fFgeT TawmeA f$a sreRiErdl.

YGRS HRIYGRH GUaNTe! fgedmdl, d amg sicr e
AT WISAR ST FHROT SHTTRID 3T

FHfcT e g1 TE 3R WM HicT AT BT TS Aelad
& Sl 17 Hiex ufd e sged dem S,

Hic Wi Fehwd Wry e fhar Itwa wWie BuH g
TG el S

SIS RIPRY Hoied BicT Wied! Has (g dedr SumRar
TRTAAR 311 g AT Sade 3.

Td IdGD HHRId: Aol HeRIAHIS! SHaRgd Bl
e ¢9d g,

AT AR RPRY FHad HidT Wi caarsd foa
f&a areardt ard, @ Fuifka Fo .

3R.G.THT 0T

nxdxm )
v = m/min

1000

120

Hss TTt meRaa fga et | wfew wfts @ft/fife)
ST 38
gy 70-100
fode 35-50
DI (BIR) 20-35
HRE S () 25-40
GIE] 35-45
I ({egH PTa-/8m Eie) | 20-30
e (Myurg, 3= a) 5-8
YA wifes
(SToftig Ture o et ) | 20-30
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v 1000
n= r

dxm

p.m.

n-rpm.
v - Cutting speed in m/min.
d - diameter of the drill in mm
= 314

3arexur

SR T U )1 BT Wi Wia feemndt o 24 fedt W
W BfeTaret .

MS 13t SicT Wi 30 HY/MfAe 3ife. e URE.

1000 = 30
n=
314 <24

%ﬁi’ﬂ A Bis (Feed in drilling)

=398 rp.m.

fRigaen Wie gafd Sdes<ar Iudsy A9 ITaR e B0 HagTa!
PRH 39q. FRagaen Risaar &is 300 R .Ut THSME.

IRUTH. fga=n INHER i sfid. Sicmar TWe 99
S, Hiedl AN fgaued &l sRdEd. oftr @g
A1 fgane Sed SR .Ul TE.

RAPRY Fad HfeT Wis o TddH TRIGR U ol
ST,

IfE®:a1 ysar 9! gl 9aH B
. WIS WBUTS ST A I
. PHI&H PIS G TNTE SUIY UeH |

WIS UM 3R (X) U TS Tl guf A S Ge SN
(3Pt 1)

Fig 1
qo?’
| \ _
| |
L J <
\\\ //
O
O
O
N 2

wis fhferHie=an RvRe URTHE Sid el S,
JaTERTI - 0.040 o,

- GHI $HRUI ST 3HTe

- fgeran veR (et Aefkaa)

- & Pl SR weRad

Wi Y BT TR HARd, ahu 3T fga e
gehidl ¢Ed [daR HRIA1 AN, SR d 1aRGdh HHGITER
T, IR BIS &G HHI HRIT AR,

4 g (TR 93 ARy wis &R gaau! e A%l

Pited T AT HGHTT : TR (NSQF ISTDBUI- 2022) 3ATH 1.3.36 AT Aafea Rgia

Y fadd Wi @R ¢dd AT fgdd IAGH T Fadaied
TR} WIS Geuiar MeTid 3M1e. @a e 1)

GO XB IS el Hict Lo RIS 819 AHhdId fdhdl fgd
geard.

HIedl X QUd HeaH T AR JURT IoR

8! TR TS ¢ Ulscdl SR TR 813 Wdbdl M1foT fgert
ECRIESRRET S

fSfeiT war wis Yensdd siifpaw ufkomaiard),
fgaem wfén o dieor enga art WEi wwor

ATTP 3MTg. TG YHRA ST %4 aT0RI.
T d 1

T fgd Blear e

fireh Hss. i)
0-4 0,0¥0-0.0§0
RE -¥. 4 0.040-0.900
¥&-§o 0.0lol-0.g4o
&.2-%0 0.900-0.300
R2-RO 0.940-0.340
R-W™Y 0,300 -0.300
EERERIAC 0.330-0330
¢ R0 0.3§0-03§0
RR.TRYQ. 0 0.3(0-03(0
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DIUCd T T HYBHRINT (CG&M)

TR (Turner) - of

3T 1.3.37 ATt "ated Rigid

A HIed YHR (Types of micrometer)

3ED: a1 ysar=n W9t gl 9el |Ta

. fraftra arawiier aafaived fafae yer=ar aramiHes! e |

YR HARshIHICH sfed, $oR S Ub R HRIhIHICY 3R,
T TAM Geyd o 38, URq faivd: fafde fa=iy srvai guf
PRUGNTS! fSIT it 318, S I &Te, Sfaild, S [0 3.

fraftra safafved arasidie voRr

P IS HGHIHICR
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SE ARHIHIEY (3Pl 2)
TS A0S egd b IHIex faRva: fEgms dad 31T,
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1 YbRAT HhIHICAT HAhIHICT HR T S S0l
AT Tl Th THIRIA TbiA 3T, ST Ulgeae] AU
TR WHUE Sfaifd HaRA 3R, Witeg 3Mor RAigeadta
Toue Fafa areiie} YA SRIdd. § A iHieR
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FLANGE MICROMETER
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Fig 6
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TATIehIHe gaad AT M fHiTd B 3RIdTd,

- TR e HiferT, St ARBHeR ey, awad
Qqcal dhel, TRCH S 31 AU gFecas Seuaa!
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T fhHT STl T 14 fe s,

1 YHRT AT IHICAe, Sisceal aTal 3for Siarfd dsaqey
R @ e Uifgs Sages A e fafdy unTen
Jfgete BT ggus! U Siiedl dsd.

TRIC-Td AT HIeR faY Sexdvad Tafgw(3Tddl 7)
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2 BTE) T TRIe-d AIIhIHIeR T8, TT AshIHeR a1 HreT
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fAfErd wruard), e Anfexies UeM Far Sirar 3Mfdr Ae gR e
CaNIESIGIA

Bd S HITHIHIER

B SW AR HICR IRWT 3d, ARG BHAL 120° Fhad
AT WBIY 3ad o THT SSNAHR oliga? gRemaR

fagich gdrd. © STMedR MU Hi-adt SV HISUITET!
IR ST, DI-dd S AT, YUH Hi-d1 [deg sreied
TSATPR Sgar A &, FoR HI-aa1 Jicitd A9 &, B1-
It 3 ST SIUH YUgST S AU YR 19+ Jel
H.

mr{z AR - ﬁﬁ? (Inside micrometer - metric)

3D : 1 Y= WA g e BT

« ST ARISH AT HTITHT A1d &7

- FI3R a1 gied ara= Aifda s
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Wpa 3T RS et berds fargifpd del 38, SRaAe 13
fift Faffed THRieH Sffe. ST 918 HRIIHICR a Srdl
(lgT Riged I sRer=dl RN Jood), degl o 25 B
foaT UfkHTor JTevaT Ham srd. a1 AfdRed, SATdl Iordidbs
figa sfufimag 38 fedt wefa arao T sie. gdta S= Yo
AU, 12 it $dar U AHe iR iR Siiedl ofdl. §
TR HTeRan fed 50 Bt (3repdt 2) FF N arETa gay
HR.

13 iyt oefa R AiSTvaTTd) Snfor wieRTE wdid SRd 3
ATIHTS! ATIRTAT ARI, TR R IS dl U UhH SUIMTS FATaiT
&P W UG el ST,

Fig 2
12 mm SPACING COLLER

ANVIL EXTENSION ROD

HANDLE SCREW

INSIDE MICROMETER
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IR fhar giea SR fAf3a o

APl 3 T WRIAT DIeR MO 125- 150 ot 5= TReA
AeTE TS S ADIHIC TRIAS 3. SISRET THR 125 el
+ 12 ot + @ A& + fea AT S 125 + 12 + 1.5 +
0.00 = 138.50 forft 31T

Siaita AR WA gdia siav FMuifva &0

f&u SR 99 WHaY Hfid JHiaRdl JURdHE], 3RS
TR AT WHAR  [HAF 3 T = arrdia. a=
ST DG TR A9, 3T 3 [aId UF Wbl B
B SISRAD 3 TBAY AL 2T 3R, (3ATHdl 4)
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Fig 3

EXTENSION ROD 125-150

MEASURING A LARGE BORE USING ON INSIDE
MICROMETER WITH AN EXTENSION ROD FITTED

RANGE 125-150
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USING AN EXTENDED HANDLE WHEN MEASURING THE
BORE OF A SLEEVE BEARING

TUN133124

M q‘ﬁz 327[?[ AHIHIER (Three-point internal micrometer)
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M uTde e AramiieR
PRIGHIY AISUIMETS! Ha Srdl. 8T glieran oI, S s gl

SgHe e {4 TSl AR T ey qurfet Wi,

ot uige e ArasmiHieR (Ml 1) TraTdt SuYe 3ire:
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IHTI: AR STUIRAT 3t Uiee Sed A Hieraed fmm
.005 fordt s

YRT
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- Hewm™

Fig 1
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BARREL

MEASURING HEAD

MEASURING ANVIL
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I ARG HeAS S o) RUSd 3Ryd off FUad usarera faRH
fPRaTR ge SiTd. Sl fisa= giaamige Hieuarrat
e g 3T OH ThaRW Badid. i Aieuard S
SISRAY FRHed Yeth SfeTETHE FAH B,

off Ufge Sea AR Yered Iudsy 3R, UId JcHe 3
fobdT 4 AR IR S dTd. T UASB! A0 ¥ 10 A 3.

e wIY TR 301 HTHAT GRBHeR Jiold SiTd ThaHH
TSI SATUTUYTE TR e,

? grshiHieR e fhar 3ifiies gy AT ferag e Fdl ST,
(3l 2)

Fig 2
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TTIA YugTgg, ST R aToRe YRy AT Jur! e SR,
(3Mpelt 3)

Fig 3
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7 3T UGH Hoied] ¥ STIGRA] AR B ok I e
TegIerd! (Yl ST il Sirs, [ahdl.

TR ST IR B SISRAT WA TIR AehHied! dfell
Seddr Ad. (3Pl 4)

Fig 4
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9 UG bl STl (3Tl 5)

TUN133134

Fig 5

TUN133135

§
3
§
3
ﬁ

q 3fAranT fdhar fefea S 3msensd THfia Iudsy 3iRd.

Fited A M1 AYHaEieT : TR (NSQF ST@BUN- 2022) 3T 1.3.37 ATS! Wafva Rigia



DIUCd T AT HYBHRIRT (CGAM)

TR (Turn;er) - ef

3T 1.3.38 AT Hated Rigid

HIO®HHICd B (Sources of measuring errors)

3P I1 Y=l At Tl HeH BT
« HT9 Z1 WUl BT & |

. fafay yerr=ar wru= IR A @
< UAS WU I Sl

SegT 3! ThU Hieid! desT Udd dos! A FET Iwdard.
U, ST AT aHU Hioil degT et Hew fafkiy el

R et TR, a1 srgash feult ¥ HiwoRan =
TG F¢T [IATATHTO TTed G dhedl ST, bdTd.
- s 3@

; i’gq;ﬂﬁ

- wHfeea A

- ﬁ%aza?ﬁ

- goIReS fEwHEA

- ﬁ’wgﬁ

- SfieHaRE et

- BT A

. AR

Recdfes 78
RreHfes I8 faurTd omss <eha:

- 9 Ryeedfes 3@

- ofFId RcHfes 7

F1d RcHfed S 3R HTed AT "= JTd JHIUN 1O I
29 (+ fhar -) A uRomieR YHIG redrd. IemeRony,
JUGUSH F¢T 3 GRIfaeaTymT Thersre!. I I e "ok
GO Bl IS, Wb, (3Pt 1)

3 Rcdfed & amdiesn fe=nfHe=iged (+ SMfor - )
R HIGHIHE e He GdTd. I GbReAT FeTd I&TgRul
T4 S[d Redfed i uRUIART Ao Fm=dn s/t
S WU delya 9.

Fig 1
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ZERO OF THE THIMBLE NOT COINCIDING WITH
BARREL 1/2mm GRADUATION WHEN ONE FULL
TURN OF THIMBLE IS GIVEN FROM 5mm
GRADUATION
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¥su fhar sroardt 3

¥sH 7 a1 R Bidrd, S Bt argH, gadid S,
07 3107 U SHTIOT ATd! Tedh oI Bt UTguaTd Ze SATOT el

iR 78
Hrafded e fQUTa ors, dhd:
- AR 34

Zeifacen Agifae Tl Teftd 7o, Ierewony, sngpdt
2 e aRifaeammTor ST Rifder Agedr fdar MemeR s/

Fig 2
WORK TAPERED

WORK OUT OF ROUND
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MF 3 A SRIfITmT a1 YbRd I gF foig Ao
el SIS ad g,

M &Y sAldhaR (dH &g A1) 39, 8T 4N T A& I35
I, (3 ¥ ST W)
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Fig 3

TWO POINT MEASUREMENT SHOWS SAME READING

TUN133143

Fig 4

DIAL INDICATOR

WORK

/ "V" BLOCK

WHEN WORK ROTATED DIFFERENT DIAL READINGS WILL BE READ

TUN133144

THREE POINT MEASUREMENT SHOWS DIFFERRNT DIAL READINGS

TUN133145

BT ATUHIAHT 81 Z¢T GEid 3% Xavdl.

AAH - AAReT I BT IF9Ye fed. quig
MHEd S Al WGl dEdid, MHRd RIygae
HIYATE U @Tel A Wb, SIS b Ta T 8. (3T 6)

Piede LAY Y 3T HieTel! SO Jahu dreardia
YGdHs el HIUT It 8IS Whdld. bicae Icl &
HRUGTST (ST TR A ), eH! AT gy W
3.

3T TR VHIUIER AT, (RETasid iR ‘s’ Ugl). gaauarang sit
ST TR Thdl XA U W, a1 YT, U ! i s
Rhd ST URUITATR W& TR 81 b, (3Tl 7)

Fig 6
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Fig 7
S
2
=
2
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Ugel. T1 XebraTel! AVTRAT SR el T UrS! UyuITdle et SMfor
A0 SREHCHAT SHAG HretedT ZeT. (3l 8)
sales fSwizm: safcs fewiys awdt mafea
TGl Siyd uifgod. @gM Sfdr fRRR AT ekt aToRe,
& I T HHIaBH! ATt TS, Wb, Ial. AD A
U Peldt ¥oe 3EE.
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Fig 8
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Wead 3T (3Mepelt 9)

3 TRie WO B EE A $d d e, d
THAGHT WAd 3d UIfgold. SR Avdrd Joule W
THHHIRT RAA A R U Jel Ieddia.  HIouarara!
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Fig 9
MEASURING FACES AND WORK SURFACES
ARE PARALLEL NO ERROR RESULTS
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3itefider 3t (3t 10)

Fig 10
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ST $f ST W SO SREHCHN el HeHTd WReia™
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TN SEaTe FedT AT b1 813 YdhdTd. a1 HRUMKT
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Fig 11

COMPONENT
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Yo

/ MASTER PIECE

XA = X COS(L)
X = REAL VARIATION

XA = ACTUAL VARIATION DUE TO THE
DIAL POSITIONED AT AN ANGLE
"L" TO THE MEASURING SURFACE

TUN13314B

P FET Ingdd ST A xgHedl WiR/efieR adhutem
A=A AR .

? T&Td Udd 913 Yhd B ST SfSdhex BIAr! BIadd R
fhar diegxan TR saded 3.

SRS 3ifARad BT SMaRIH 3R, X § HHRAT IRBIaR
dead  del UewTd faga e fr AafifeRen sma
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Plucd TSI AT HYB R (CG&M)
TR (Turner) - ef<

3T 1.3.39 TTS! Haterd Rigid

1%?[ - fafaer 4mT, yHR 3TfOr 3B (Drills - different parts, types and sizes)

IfED : a1 ysar=T WAt gl 9el B

. fefefT o are o |Fm

. URAeT fSerear USRI ard) -1
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‘-
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Fig 1
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CHISEL EDGE

feve o Saovae wd fefeh stz fgxe f$a aoed &ad
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(3Tl 3)

TSRt AR e dar St fdr fafa e S,
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VIEW A ‘A

TUN133212

U B BT B 3R 30T YT Sq=an SIS, df 118°
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HIS B! SAT0T  HR0.
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Fig 3
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PTICINTT 30T TWie By (Counterboring and spot facing)
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Pl TSI AT HYB R (CG&M)

TR (Turner) - off

3T 1.3.40 Tl Ha1dd RIgid
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g?:' ot (Hand Reamers)
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Piucd TS SMTOT HYB AT (CGRM) 3T 1.3.41 9T HaTHd NIgId
TR (Turner) - of T

dex AT Hav f$& (Letter and number drills)

3P a1 ysur=An At Tl HeH T
. daTEn WeH &d fedeur swiaTdt HeR onfor de fyew fAfda o

TP YU QrEId S A SHRIG GaR Dbl ST,

. . S 348 8.839
? fa fAféy wRummed Suas omed. f$a adia o wmifay
A AR ST AR Fgawed TUR B Sirelid. 1 fgeran amR T —— 9.093
ST Al oY Ao SR Bied TSI ST, u 368 9.347
ae P v 377 9.576
. W 386 9.804
deR foa Rifiomed ‘A 3 'z wid f$a sreRien qaRaw 3R, dex
A T 5.944 foret TR Fald @& MR 3M1for 10.490 foredt X 397 10.084
g e ‘7' Jaid Al 8. (Cad 1) Y 404 10.262
3T 1 y 413 10.490
ST HedH TS el S, fgel TS 8T S{rdTdhe foval WharR
Diameter SHTHRTET YT gl Sal sam el fafdy ST gicd .
Letter <
Inches mm gIeTdl SR Udeh BIeiaR WU dbeiell 318, (3AThell 1)
A 234 5.944 Fig 1
B 238 6.045 2O () ()
C 242 6.147 2O CL) T
242 ) - ¥ 'SGSO
D 246 6.248 g U
26 () 02 O 77 O
E 250 635 5 N
250 CE) e O v
F 257 6.528 27 O) o _3850
F 323 w
G 261 6.629 261 (; ' Cp) _3970
H 266 6.756 200 () 32 CQD X
| 272 6.909 Qs O '404©
281 () R
J 277 7.036 2o O ()
K S z %
K 281 7.137 W g
L 290 7.366 ' -
d T
M 295 7.493
N 302 e FR & R¥emed 1 9 80 Td HHIG SrIciedT feerar THTaRT
o 116 6,026 3iTe. 9.1 fga Tata WaT 3ime, 5.791 et == 3ie, Sfon .
' ' 80 f&a wafd ae aMe, 0.35 el s ofR. @9a 2) f&eren
P 323 8.204 e FoR A R U TS BRe 1S, FaR e av
Q 332 8.433 I MU, fSa g arc fbar S8g® Ul AW f3a
R 339 8611 RS IR o RS gt siiead! 3.
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TR fga ageET

< d 2
EAEENIEE
Diameter
No
Inches mm

1 228 5.791
2 2221 5.613
3 213 5.410
4 209 5.309
5 .2055 5.220
6 204 5.182
7 201 5.105
8 199 5.055
9 .196 4978
10 .1935 4915
11 191 4.851
12 .189 4.801
13 .185 4.699
14 182 4.623
15 .180 4572
16 A77 4.496
17 A73 4394
18 .1695 4.305
19 .166 4216
20 161 4.089
21 159 4.039
22 157 3.988
23 154 3.912
24 152 3.861
25 .1495 3.797
26 147 3.734
27 144 3.658
28 .1405 3.569
29 136 3454
30 .1285 3.264
31 120 3.048
32 116 2.946
33 113 2.870
34 11 2.819
35 110 2.794
36 1065 2.705
37 .104 2.642

Diameter
No
Inches mm

38 1015 2.578
39 .0995 2.527
40 .098 2.489
41 .096 2.438
42 .0935 2.375
43 .089 2.261
44 .086 2.184
45 .082 2.083
46 .081 2.057
47 .0785 1.994
48 .076 1.930
49 .073 1.854
50 .070 1.778
51 .067 1.702
52 .0635 1.613
53 .0595 1.511
54 .055 1.395
55 .052 1.321
56 .0465 1.181
57 .043 1.092
58 042 1.067
59 .041 1.041
60 .040 1.016
61 0.0390 1.00
62 0.0380 0.98
63 0.0370 0.95
64 0.0360 0.92
65 0.0350 0.90
66 0.033 0.85
67 0.032 0.82
68 0.031 0.79
69 0.0292 0.75
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TR f$a wE @

Diameter

No

Inches mm
70 0.0280 0.70
71 0.0260 0.65
72 0.0240 0.65
73 0.0240 0.60
74 0.0225 0.58
75 0.0210 0.52
76 0.0200 0.50
77 0.0180 0.45
78 0.0160 0.40
79 0.0145 0.38
80 0.0135 0.35

PR 3@

DR f3a ¢ faRiva: mefaas Riftisr Frevarard fegme Haq
3T, S B! B & 3R, fyat fe=an ia rsaienn wefacan
S ®R fgd gId, ST =AY 3000 ST T AT Bl HISR
e AR 3w Y =-aaTdl da Siral, ThaR oY HR STad
PO HTIRGD 3R fobar oY e 3iferes dTm o OS> Wbl
PR AFG S gad Qud HH AcRad Sl Haxdd
3. 39 BRI 3MTE P Bichie fhdl ST U, Tgra 3oy

AR Hioyl Il YARNI6! 8id aaR HRUARIe!T JH=ad:

Fig 2

TUN133512

Fig 3

TUN133513

I dRAR Hal Sl Iy BT dielt S d 3
BIR BT 3R Xdhd. WS cIhaR! AT Kieumftheds Tudh
UISHaTS] WTHRIRERIER Hes T4 Guit SO qurfel Sdrd.
& TR HUAH ARy &=1d QU IR HRUG™I!
fhar Wg 0TS 3avaed Afedl 3d. W HEHS I
S YA Srean S |10 A3 16 Be asrgdan Had
AT HR BIg D!, T TSR SR (ST TIRd H1e5 aTIRId
3T PR MY gt d A fSfeimen qu W i
o quf e 3 .
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Sitcd TS STOT HYB TR (CG&M) 3T 1.3.42 FI3! Heiled Rygia
TR (Turner) - of T

fga wfén o, & |hs (Drill cutting angle, cutting speed)

3fe®: a1 ysaTen Yadt gret wed ITd
. $fe o e o |
. fSferrR srazgear wim
. qrORetedT fgereaT USRI 1d o
. fgve fee=a wrm=n A &
. 3o e gia wefia Qi ardt s

T4 B geayam fyaar S sdemaardt iRy fowe fgar dmrdwre fered ®17 3 sHarel Sidrd/gfee B fgwe
P faa ST, fSarean BT TR X 1 oRadl.

P
ATATTeAT BHTS! dTTdTTes I 3Ted. o el Yalog Med.

B .

Uise BH/BRA B (3MHl 1)

Fig 5

Fig 1

TUN133315

POINT ANGLE

Fig 6

TUN133311

I IR (D) fSedT Uise HH 118° 38, BT BT Lo
) e PF R, f3a e SuRar g

HERAIR P F&adl.

et &1 (3t 2, 3 3 4)

Fig 2 Fig 3

TUN133316

f$q Fdwr ARIAIIR i M deddd. HRAE
TF&HHER, fafdy Aciaa fsa sxvammd! dF gerd f§a
CIERGASIGIG

TRT N = I @ Bled TIaqral.
TET H = HAR 3T AR AeRad Iral,
TS S = TS, 3N HAI0T HeRITITS!.

TUN133312

T 31 FSTeiT HTHRITS! aTRedn SuRAn f$adn =y N.
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XS P (3Pt 7)
Y DI WU WIC 1 B (7T I ).

Fig 7
(RAKE ANGLE)
HELIX ANGLE
AT PERIPHERY
|

TUN133317

IR B (3o 8)

fRISR-T BIT TGUIS! SIeT Toreal AR SifFHTY guur Il §
TeRTaHE BT ToAT Sd Y% HRUAN Had Hed. ok
FAR-Y B QYU R 3T IR, BT Tolg HHFAd ST,
R d GU A8 3T @R f$a Fe FIUR e,

Fig 8

LIP
CLEARANCE
ANGLE

TUN133318

Fig 9
CHISEL EDGE

TUN133319

g Sformm
e e
AN
caerd
Tefga
3aleXul

I BT BTN ‘H' g UBRIdd 9.50 e s fgxe
f&a 3nfdr HsS URE sfIae oSS Tl 3.

‘ Diameter of drill

IS NO.
Twist drill 9.50 - H - 1S5101 - HS

LTooI type

Material

&u: o) ga SRmmwe gfed da 718, 4 esu N

© fessit oo anifdr sfe forey ateardial & offe.
ATAvTeH HeRaawrd! fga
fsoa Rorw

Material to be Point Helix angle Material to be Point Helix

drilled angle d=3.25 5-10 10 drilled angle d=3.5mm 5mm
Steel and cast steel Copper (up to
up to 70 kgf/mm? 30 mm drill /\ _ i
strength /\ — — diameter) . Z\E‘ ;i\g
Gray cast iron ne Ax_ T Al - alloy, forming \/ S S
Malleable cast iron v - T Curly chips ‘ h
Brass Celluloid . “

German silver, nickel

Brass, Cuzn 40

Austenitic steels
Magnesium alloys

2z" 25"

w
=
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Steel, and cast steel
70... 120 Kgf/mm?

Stainless steel

Copper (drill diameter }\
more than 30 mm ) 80°
Al-alloy, forming V
short borken chips

40°

Moulded steels
(with thickness S>d)

Moulded plastics,
with thickness s>d
Laminated plastics
Hard rubber
(ebonite)

Marble, state, coal

Zinc alloys

Trefiate! HUde! T o gfod s &1 faar g dieor
P 3IID 3G

- g we HRugEET St ge Suarard! I wie URRHT
AT TR,

- G919 AR hedTaR fgad deia fdhar fdbaresur,

fgor wEfET forT g1 denr Hrugren 34 AR R RY

ISR

GF SicTT To SHH diete 3fed. a1 fursHe SREH
SIS S BT gaTd fhdT Ueh it SRR Usd H1oT Higan
STHRTE BIA GBI, (AT & 37T )

TRING &ORE $H T8, a1 FueHes Sl o
¥ g oftr  gedia. ameyH, fyoar abdge Bieua™
BRUMA 3. (el 8)

Fig 6

DRILL TENDS TO
ROTATE ABOUT
THE AXIS THROUGH

\/ THE OFFSET POINT
|

j —— CUTTING LENGTH

OF SHORT LIP

ECCENTRICITY

RADIUS OF HOLE PRODUCED

TUN133216

ACTION OF DRILL GROUND WITH CUTTING EDGES OF UNEQUAL LENGTH
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Fig 7

CUTTING LENGTH
OF SHALOW LIP

— DRILL POINT DEFLECTION DUE
TO UNEQUAL LOADS ON LIPS

CUTTING LENGTH OF STEEP LrPJ
DUE TO DEFLECTION

ACTION OF DRILL GROUND WITH CUTTING EDGES EQUAL
BUT UNEQUAL ANGLE

TUN133217

% CORRECT CENTRE
LINE BETWEEN
s RIGHT THE CUTTING EDGES
@TOO BIG
@TOO SMALL
f

SR KGR DI, T$T HIIvaae g™d. Sl g TRIeuu)
SiTof 81, AT o WRIGUO! ST SHATIOT BRI SHuf STeted fgerdt
i fae sirea:

e uldear are HfeT o .
- fea HfEmardl gu oRd wifeT IR
- P 0T fFT TRA B 3Te.

WRONG
TOO SMALL

/i WRONG

TOO BIG

TUN133218
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PR Urqg fSRiT Frvardt fEean A1 uide o9
S BV TaRAP 3ATE.

AraTe fefimardt RreRy Faa ey uige &9 -

HTHR WeRad urgwe g i3

(e ARTGRATEN
&Y BIC YLId, BIYC AR, | ¢° %¢°
HATd MR
TiexT HIE HARA e 4o°
afdres, g W 23¢° d ¥o°
CEZNIES yo° 98¢° d ¢¥o°

fSfRITgR Hean SMHRT Bid TR HruaNId], TeH fgaws faa
HROT ATIOT At TP MBRTE f3et TR0 AgHa Bk
3. B AR urere fSfeRT o siiesad ST,

HaTS BRI 3 Fad gie qUl HLUAIS! TR et
9 e RIfIedT 3Hea.

ffeimandt =fén wgs

g HIET TgSal AR Hed AgH! TRBd! IRTel FHTG

BT, d A BT WS aTuRugTR WA <o $fdn g Srgs
qread.

IR FSfeRT STIRIAE! aRe Uk & wgsy ad
ST o IR Y SRS aTaRa ST,

fIRUBUR T § Fald S aToR SIUIR BT TS 3.
AT UTge 3 srvaardt Rera daa wfén
RSEEL]

- Sfegiafrem ot @ iy - PR favar Ao,

- O - fRESUIR Ad, Tydhged ad.

- Toy g el -foRues R dd, Tiysged da.

Fig 9

o
<

REQUIRED FINISHED
SIZE OF DRILLED HOLE

== 1

FIRST STEP - MATERIAL
CENTRE DRILLED

212
@220

SECOND STEP PILOT
DRILLED TO @12

THIRD STEP ENLARGED
DRILLED TO @20

@32

@40

FIFTH STEP FINALLY
DRILLED TO @40

FOURTH STEP ENLARGED
DRILLED TO 232

TUN133219

BT Ul SMTfOT HTS SN (Lubricant and coolant - types its necessity, system of
lubrication, selection of coolant, handling & care)

3IED: a1 ysaTe Tact TR HeH BT

- BT RIS T MR @ |

- TITET BT Fgged Urert |

- fafay yor=ar Sién wgggad! ardt s

« QAT ARGt Iy BT wgew fHast.

DI RIZSH 10T HUNGHSH B BT TR aREH BrIEH
HIATITST AR SR S 37

P
BT FIZ ST B 3R
- ¢ 9T aH U U HRUGRITS!

- dfadfen e fau onftr ga hameia avfor St Hrugrmat
- fouan ga ST toaR AT BIUaTIRH JRGuaTSt

- o R TR gt

- T 30T AR DRI TSI,
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AfSHTeT Hrges, Tyu S gid ST I HH Bid. I
Hfc Wi Rasd o3 W

30 TS R I ATa). g HegT Saait Sira iy el apett
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S e R I a9 it 9 afeyd gisd.
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8 TN fhar TR W19 = .

d RR 3ra wifest oY1 i fdhat G =Fra.

gTHes SHTRCIAT Tl DIUNiTe! GHT A0 813 .

RS I AIg T fhd1 @ gg 70 3. [Hes JToRexd A
BT XA SRTd, TS T Briedr S g,

URGRID 344,
BT Wz Hd UPR

I TG BT FIgSd M.
- ewhad

- B&dd

we gfe da

e TS dd 8 Hicd dId Al SFSBdcs arRdl ddl.
Pdicy WUH K WS dare iR WTeid die 3Ted.

AT YR 7 e,
B R3S T AT TSI THIG TS,

U ¢ WG dd BR1E Peicy SdId. Gl b d of e Wis
A 38 o Sfegffad 3nfor @ fy urdean aRifmare! g
U HigdT JHTOGR aTuRa Sl
It S (Ridfes dw)

Y UG UTAde doled] SI90Nd Pl oiydd Hased I
STFOT T A-BHRIRIG AT AT-FARRT MR, TUH of WS fSTarat
ST TSI HGT YHTUNER dT0Re Srdld. o ShaRi Sfor
T A & RN, F HEHRET T 3.

PuTSos fhar fafda 9a

B Od WIAed dYH aTIRd Sid. 81 dol QU W6 3T d HToT
Tl TATUET ST aReTdlT 3MTgd.

Bl ad

TREGad dd 0T T dd § el ddl 3fed. d HHT BT
Tiege 74t Syct HRAFaR aTuRa SiTdTd. i aTR S9-dhaR <0
3O BTG Agd HIAIST e el ST,
fgeum a4 EafRwEe 39

uroft § Tafd T Here 3R UG o A ATe! HRUT ATHS By
YTGAT o1 Adll. UIudTd fREBUIR ddt 6 dd Sied ord of
AR 1:20 4T YAV UIUGTERISR A19-BHRIRG UHTT U Hd.
d Ui U™ SEU ¢34 UToaTd faRgesd fRgaUIR dd ©
SHRAe f@ad dar o o,

TR UCH JATd e STdTd Sares SRIRFURA e TREr
fhresa ST el Sesoies IRGUaTd Hed Bl

fRUzUR da W gourt qy, i, ffdm safor
AISTTA! BT T3S WU aTuRd S,
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fafay urq anfor fafay sifovzraaTdl RerY Hod widT wgea

SrgfitaH fRUSUR dd b | faRESIR dd foRT=UR da fRTzUR dd fRT=UR da
RMaa 3foT RiUTeTd | b RMhd e
ARV §HF | gt et oTE et i dd
=Rl PR3
fOde DR fdged dd DR fRTzIR dd fRTzUR 9d IR
TS ad fRTaR da TS ad fRg=UR da
TS ad WS dd
TS ad
HY DR faged ad DHRS fRgzUR dd fRg=UR da HRS
TS ad fRg=uR da TS ad fRT=UIR da
NISKGE WS dd
TS ad
3 ArEs BRS DRS DRS DRS DRS
TR T faRges R da TiydHgad dd faRge R da faRgesuR da
SIE] RS foRU=UR da fRu=UR da foRu=UR aa RS
fRT=uR da e ad e ad fRTzUR dd
ha iy g fRu=IR da fRU=UR dd Tefmgad dd fRgUR da fRTeIR dd
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T IR € | fRgzuR da fRTeIR dd TefeHgad da fRgUIR da fRTeUR dd
e gad ddl Tydmgad dd TS ad NIEE
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DIUed T ST HYBHRINT (CGAM)

TR (Turner) - off

3T 1.3.43 TTo! Haled Rigid

oY Tsed - fafaer yer 3TfO1 &id SUFNT (Lathe mandrels - different types and

their uses)

SfEP: a1 YT Yact grel veH =T
. Hgd =
. fafay yoRd dsed siiewan Sfor @it Ard &

Hgead UHR O1 i STTRT

FTEIAesT BT HLHTH gdf S1eR giaean Yeuid geaeR
HTH ST TRBIAR 3IHY0 AR HRUN SIS S, =T
ST,

Hg (3l 1)
AY Hg e € SUDHON 3R off AuaR FAfFTand sifer Squvarara
IR ST, § GeAd: dTexid ATl ARIFTET arRa
SITTd of SreRien Yeuid Tehar ST fhar dyeR ST e
PUEZREIGI G

Fig 1

diftre Wow 9t decaRma R (@red 2)

WSS Wifers Had JMMIG: o Wi gad 3RId o H8d ol
ST AP0 fAfRIY SR USS hal ST ST 1:2000 T CIRYE

BPISSEZSASIGh
SMALL END \

LARGE END
/ TAPER 1:2000

\— BODY

DETAILS OF THE STANDARD SOLID MANDREL

TUN133911

Fig 2

FLAT MACHINED RECESSED

CENTRE HOLE

TUN133912

? JHUHY IR a1 dHs giamyd aed wd fdbar arafad
ST SO d AYIR AN Bl oS, Xdhd. Head eI aleiual
TG Dl STATd ST T Y HIRIRAT TR SHuTa! ie
g UM &l Sdl. § el fdhad dad Sl SigT oy
6 RARTAT A Bl A degl Hgdl o JHM clad.

g1 e Sdae! B ‘al CRUH! U WA o 3Rd.
3 FeiHed BRRG HNT fEU 3T 10T BTdTed™ T TRIE g
BI|

ESIGER AR
. &R a1 88 Ugd

ADJUSTABLE STRIP

ADJUSTABLE STRIP MANDREL

/ SPLIT BUSHING
= (=
i I ]

SPLIT BUSHING MANDREL

EXPANSION MANDRELS

TUN133913

GIF afd 9 UhRY TaUT=H Had STed:

- Veowsa ey d3a.
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fRere gRim dga

&are R ded 7 Hifcrs <us Hoa 3MfiT Rde g1 s/,
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Teoead fRudga
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T HSS (SMPelt 4)
Fig 4
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]
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|

1

NUT
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Ve Aod Hoard! T-T HH RIS TR et offd. §
TreaT Had Vel TS 3R HRUN AR 36 U1 UeH dbedl
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UST B S U TH U 6Re $aul TaRaD 3d degl
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A HG Al Teb S HIFT 31T Sft HRfi+Tea chrared Siciid St

TUN133914

ERNERIEIRCIEIRRGE
SR Tep AT (3ATPll 6)

Fig 5

SHOULDER \

UNDERCUT

THREADED MANDREL EQUALIZING WASHER

TUN133915

THREADED MANDREL

EXPANSION STUD MANDREL

TAPER SHANK MANDRELS

Y Yeured TR Vb HI@dl dTR bl S1d el d FSLId
e sidifd SREe) S9IA dld. deddedl  SITURAT
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P HSA (3Pl 7)

Sar WY TWR AT ST ifauTsy 3. Had T TP b
IS FAd e, U 9 I HooredT Sieral Tedl geaed
HATIR Wl AT U AU HIIHOE T TR 3R,
HiedT SR B, T7 GF CUUHL R 1S b ST e,
IR 31701 WRHT HleRgR ggyul GRI&d bl WS ehdl.

Fig 7

g

\LINTEGRAL PART / LOOSE CONE

— — — EE,f

%APERED

SURFACES

CONE MANDREL

TUN133917
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DIUCd T T HYBHRINT (CGAM)

TR (Turner) - of

3T 1.3.44 1ol Haidd Rigid

SgATagat, water SMfr ftheadl BT (Concept of interchangeability, limits

& fits)
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Tgier yunei wTag

- SGATSEdd W 3.
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Tater, e anfor efer=—

BIS. ¥ed Rren omuen omda Ieimegd mafer
301 fheydt AF® YUl Uil Sffd. SH=al 3l 3for
SHIIHAIHR JGa¥g d 1.5.0. 0T B.S. AHGHYT WHRa
STd. B.I.S AT IS, WTefid saram 3o g uresat
ST,

GLEES
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AT HaTA TAter

R < Tafer SRS HS SR, (et 2) @9 1)
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Fig 2
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RIS
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T4 STl AR e’ U SRS Pl S, (3t 3)

B SHRIAA SSNTUNTE TR Mg, ATl defdd Tayd
ATHRITYT 3Tg. § Ul , Fifees  fdhar I oy hal.
(3Tl 2)

A fage=

EHRIET HHE Fgfel S areaslt Jefd qayd $MeR
greadiet g SISO e TR, (3Mhdl 2) (@ad 1)

Fig 3 L IRERCERE]
MR fhaH Tafer snftT raRht Wefd gayd SieR
AT 81 STorTOr Td T8, (3 2) (C8d 1)
T fagaq g fages ome & SeRT HuTa Haier
o <. Qrerd faaer € e ame o R fhar
: HYier 4.
a9 1 (IaTER)
SI. Size of Components Upper Deviation Lower Deviation Max-Limit Min-Limit
No. of Size of Size
1 +0.008 +0.008 -0.005 20.008 19.995
-0.005
20.00
+0.028
+0.007
2 BT +0.028 +0.007 20.028 20.007
3 -0.012
-0021 -0.012 -0.021 19.988 19.979
20.00
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IrRdfd® faaaq
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25 H7
*
INDICATION CAPITAL LETTERS REFER TO HOLES OR g
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2
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Fig 5
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A
NBs
S
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NG IS
SN Ky,
N

CAPITAL LETTERS INDICATE FUNDAMENTAL DEVIATION OF HOLES
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Fig 7

SMALL LETTER INDICATE FUNDAMENTAL DEVIATION OF SHAFTS

TUN134017

Fig 8
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TUN134018
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glerdl  Tatar 75.000 30T 75.046 et Sfr =muRsh wafer
75.018 3TfOT 74.988 et 3iR.

HATA f[FASR-T = 75.046 - 74.988 = 0.058 o,

SR 75.000 SO AT 75.018 et 3R, AR =M 0.018 faret,
BT TST S, Il URUIMH SeRBR-TaR B, § IR
flhe 3fe HRUI ATAT IR FiaR— e fdhar et fthe
A B WD,

(Symbols for holes, shaft, hole basis & shaft basis system,

representation of tolerance in drawings)

Ife®: a1 Usar= Vet gl waH Tl
. ga 3nfor =wre=ht e SITur B

. g1 IR Rivew Tus = 3nfor @ e e IR Riew

. gl oxffadeun efar-g=ar wafqr arn
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T R=aar TR 38 SMfYT Caa=an Weurd 1S:919 AHG
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MY (dechie STl dfreed) e
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o 50H H IS 819 50 o UfaffeE Fat
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B SR /2T IR Rew
B IR Rew

Tafer 3nfor fheT=ar AF® UUIeiAeD, S gleml SeR fRR
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DU TEH 30T YBINT (CG&M)

TR (Turn;er) - ef

3T 1.3.45 TTa! Haltd Rigid

Afef, 3, srmaaear ue R, Affard! dsw snforwfenais (Knurling, meaning,

necessity, types, grades & cutting speed for knurling)

IE®: a1 ySara Yad! TR 9 & Td

. A R aRuTia #=1

. fafay vy wei snfor afefr Fefoht ardt &
. T dswt ardt w1
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I TR 3R, Afef He fRisa e (1/3 ue < wts)
HTRIABT We BT dd I B HRoFTET arRe S,

th CHUCK JAW
GRIP SLEEVE

Fig 1

I8
rj TAILSTOCK CENTRE
KNURLING TOOL

afefr sg=
T IERT T B0 31T
S SIESCIE]D
CIEELSIIEE
Joa anfor Afefr Ferg
WA THRD Aol Yei 3R,
qfef.
SIS AR (3 2)
T SIS SHTHRIAT Ue-d T AT 3MTg. § JAcral §d aTae
&l SIId. ThT JARell ool BT sleebd cIy 30T gE=T
ST BTdTel sfdidrd Sy 3fTged.

KNURLED SURFACE

TUN133811

¥E ARMT (3t 3)

§ ¢ XA Ue-d T Al 3178, § TdhaR U UK [hdl L
Y S Gl TR ATIEH Pl ST,

Fig 2

TUN133812

Fig 3

TUN133813

I FARAT (3 4)

8 WHIR SMHRIY U ad AfHT 3MTe. B Aerrean JargR Ha
S, UopTd &Y R A dR gUATd Y HIedh T Aol
UfRgEaR 3.

Fig 4

TUN133814

BIbg AT (3HTHH 5)
8 Pl E WMBHIR H-od TAgR BHd oI, § Had gd W

S &l oI, g Al iTeg el A gatad o, =1, Attt arat

165



Fig 5

—

~——

N—|

N—

N—

~—

i%i

===

/\

=

— ©

F— B

— 5

e &

/\ %
2

PRI AT (3Tt 6)

? Pra WHUR DI-h AAgR bl old. § Had g @RI
T FHd I

Fig 6

=
=
U
—
=
v

TUN133816

TR Ve (3l 7)
At 9 99 7D A IS ehd.

P 1.75 it e srgeer Rl fiks A= IR B
I Afef B S, (14 TPI)

1.25 = e frdiaw e SrgdieT A= IR &
i afehn o a1 TPI)

0.75 et e Wiz o SHoen Tt IR BT Bisd
AfefT B S, (33 TPI)

Fig 7

COARSE MEDIUM  FINE
KNURL GRADES

TUN133817

el ¢a- giesvid fafay UeR smea:

3TIOT HAR ¢ WA e ST, el HSD eied] Wl
O gaauol fiara.

Rf7at AeR Al ga-gieeR (e 8)

1 Thdd Thd ATR 31Tg Sl e T THAT TR HRl.

Fig 8

HARDENED TOOL
STEEL KNURL

STEEL SHANK

HARDENED STEEL PIN

TUN133818

Jhdl Wige TSy AN ol-glesd (ATl 9)
1 ¢d gieevHed WM Afel fmredr F e I o11g. A
we Ay fhar gfcrera A 3RY AHdTd. F WhiRd 378

Fig 9

KNURL
SHANK

KNURL

TUN133819

frgife™ g Afeh ¢t (3t 10)

g gd-gleexdl gAGHd Al casie? odld TgUIdTd. AT
P, forstoy sfor wrs=

O 3RTCIeT JeRi=AaT 3 SiisyT SaeT SidTd. § Rgifee T a8’
TYIAA 3 AT of Hed Tiaedm fUaR fhard. d g Wahfad
3Ted.

affT - vt enfor wis

Fig 10

REVOLVING TYPE

TUN13381A
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fafay yer= Afefn ga-gieedndta v e -1 v fad smea

T UHRSAT A ¢ gleexds Bhad U | 1Y fdhdl SIHS AT UeA JITaTeT fUere AT Uer TOR &dl oS,
THAT TAR &l SIS e, TR &l IS Ahal RIEIG
d W@-dfed ARl CRSEIEGEC d WG-dfad 3.

farar wie w0 FAeiia Hruarardt Anfesie wuE Far e, P

STIHS UeH AR TaId! Wisdl &R ¥ e fdhar Sri-ae Afhmden

HHI 3Te. WIS Ui Y Ieg=H

e fbar ST ¥e fdhar gra
T.P.I Alum Brass Mild Steel Alloy Steel
12 .008” .006” .004”
16 - 20 .010” .008” .005”
25-35 013 010 .007”
40 - 80 017" 012 .009”

A - BIS AT

it

YBIGRA
T.PI Alum Bras Mild Steel Alloy Steel
12 12 15 25
16-20 10 13 22
25-35 11 20
40-80 9 18
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PlUcd TS AT HYB RN (CGEM)

TR (Turner) - of T

3T 1.3.46 AT Haterd Rigid

31'&%‘” wie 3T B We (Driving plate and face plate)

3P a1 Y=l VAt Tl HeH BT
- grafT we=ar yrTHt ATd 2
. AT SRR Weaudia B siiear
. B WeaedT HIETHT A4 o1
« AT B WeHTHS BIP B
. Y WeHUE qTRAT Saaterdt ardl .

SrafT wew

@1 HoieH M HTH 1T dard, ST Wedl aTR SgEd
PHTHTER YR HIUGTHTST el ST,

A g Wy A SR Wew T Juet SR wed e
TG Pl 3HTed.

$9 @e

Y HRIRAT TH T ol YT YOI & ' File 3for
TAIAGBTHR Wiews fSFMT Far 3. (3Pt 1)

Fig 1 —
U

TUN134211

CATCH PLATE

SRR wie
B afia g feemea wad oM & 9y SR Re 2 e,
(3Melt 2)

Fig 2

DRIVEN PIN

(&

TUN134212

DRIVE PLATE

AR srafET we

T DCIRM PRGNS SRR WeaREd 3T URg SHiRe=al
DIVATE! GRIIANINA TREUT DHRUINIS! Hegyg Jul 3.
(3l 3)
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Fig 3

—=—— SAFETY DRIVING
PLATE

) [N E—

TUN134213

B SH YU SI3RAT HICH I SAUITITS! TR S-aedT SIdTd.
I ARfid S5 Th WU DIeR UG Sl Srdl. o1 figd
IR WiT ST ¥d ATIHTY SISRTT =T dell ST,

We ¢ BRI A gAfeT We ahugard! e
SR UGH .

d¢ T BRI Socicl hd W FRITTHT IgM IbuTe
AU ST Wie JTIREAT YUTH 3ol Tl

¥ WeH

T HHR AY 6Hd WCHARET SR UG T HST S,
&Y Wicd fafdy TR sfea:

- TAMICS WileH $1fYr < Tileade By wed (3 4)

Fig 4

TUN134214




- Thad TaiIcs ASad Wicads hy ©icd (31! 5)

%%/
Q
7i

9]

1Y)

wICH (3Pl 6)

Fig 6

(9]

:
g
;
S
|
:
:

TUN134216

STEPPED BLOCK

WORKiPIECE | Ejl CL’I“"P ﬁ;?‘
T

=

)

CORRECT CLAMPING SETUP

TUN134217

FACE PLATE

- BHF We I Hrderde (Mt 8)
- GHIWR (3P 9)
R

fhaer fafay efHimean SfRITaTd} Ty WedR U8 Fer 3Ry,
YT,

Fig 8
COUNTER WEIGHT
FACE PLATE
WORK PIECE
ANGLE PLATE

«©
&
3
WORK HELD BY AN ANGLE PLATE 2
5

Fig 9

PARALLEL

(2]
&
3
LOCATING WORK ON A FACE PLATE =
5

B Wi Ay SR fhal dhadar ST S Hhy WeaR
ASC & OIS Wdd. SR IHUN IS 3Rd fhal Square!
FHalt S, fUSR e Hared By Wed AT HRUATYE!, B
WieaR aHUN MY T Johdar dex Ud fog fhar %y
WedR 3fer gl Jeufd gerHrft #R0 PRk e, B Y
SR JHURT U0 Feird BRI SR8d R diee AT errot
Rt YU He =i 3MTg.

R 3AH GWhe qhs AR ST SRyTd R, IHIR IR

3T WY SATRTAT AR HE By W Wd:d haReR BUH I
Dl SIS b,

Fig 10

WORK PIECE

CLAMP

TUN13421A

WORK CLAMPED DIRECTLY TO FACE PLATE
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T, TETeiT WS IS, THHR HITUR SATIOT T HIC IR, ATUR (Fixed, travelling

steadies, transfer caliper & its construction, uses)

3P a1 Y= At Tl HeH T

. WS W WU 1Y o RN

. fafay yord w3 We st afor ama o

. e Rt We for BiatsR Wt e g BRP B
. RI WeD IUAT I

. $e gs M1 [T AT SwT.

RI W g Y TRTH o ot e 32t gegyrft guid
IfalRed AT Tsuides gohurger ifaled smurR varma!
GRS

Wl e Hald I UHR SR
- e

o et XX (3Nl 1)

3fTepclt ey TSt ¥ YT axfad.

Fig 1
TOP PORTION

ADJUSTABLE PADS

LOCK SCREW
TOP PORTION
WORK
= HINGE

BEARING PADS
LOCKING SCREW

BASE

TUN134311

LATHE BED CLAMP

Y ISR frey Rl ¥ [fda Feft Sra anfor ot fRR 3. 8
Fdos Tl (AT fowrolt gueda 3a.

7 i USoRedd Us 3rcial ThH 3.

ol S Y IS 3MTdid ANl 3% d HRuarre! HRfiA
FHACT M. RATUNT TITH ST ST STl Saes aR=
HATIET aR Iaerdl A fdar areren sieaf YR U el ol
SOl HIH AN fhdl Bled IS bhd. ST AT THgR
Y TSR PIUATS! SFedd RIFTR [ Wl i Hell oS

T[ebdl. (ATl 2)
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T AN $&d dH Tsoeaa U ASamet 3ma fdbar
TRR gAIdT JdId. i US ahuIg=al TT SSdpR haay
AT d ST,

BIASR Wl Aye Tsasil A 3R, § T Wil BRd SR/,
51 »fem goemd B9 f9Y T YR 3. BISR Weme,

Fig 2

TUN134312

TIAISR WS ¥ (TPl 3)

Fig 3
ADJUSTING SCREWS

LOCKING
SCREW

BEARING PADS

FRAME

TUN134313

TRAVELLING STEADY
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BIAISR el WA Ul g Us 3did. Tdh Us Hicd
A favg fRud o onfdr geRT vs gdbdi= ave are[en
3R WO d O IS . 3Tl TR Rl e =fadl.
(3epelt 4)

Fig 4

TRAVELLING STEADY
ADJUSTED FOR USE

TUN134314

PC TS

SR SleT 3THR MATBR T3 fhar fid Siigar TR SSMArdR
WY g Tdhd 18], @R fhay R WegR Siaar SR
0 I TG, 3R YPREAT SIeTTI3], He 88 Tar JUHRUT
FHUITeR AfEd o

PC TS Uh UHRY g g, Al SRl WhE MABR
3TE. 3TPdl 5 T He 58 5. HYA YT GSABR 0T
PRUa HIH@T 318, GH B HH YT STUITIS! HTOT
TOYNT SAUIEIST FHRINT & S dId. S qeynf
HRMR e TS YT Saal S, AT e ST HAUF
SIS U FHMING ol ST, WY AT, ST HIH dbe
TS TIPS fhed

TR AFUFT RR 3. (3 6) 3Nl 7 ALY xffIdenn de
TS VRS UHR &1 JhaT 3N 0Tt HrorTe fohra.

ADJUSTING
SCREWS

TUN134315

USING CAT HEAD AND FIXED STEADY REST

CAT HEAD

TUN134316

TUN134317
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S TEH 30T HYBHINT (CG&M)

TR (Turn;er) - aff

3T 1.3.47 TTo! Haled Rigid

;1111%11 wie o1 By wie (Driving plate and face plate)

3P a1 Y= Ract TR 9EH T
. ST9d ¥ SfEdHewd T Sfiesar
. fafay v W sites.

ST ¢ SSHR P IPASA ¢ SSPHER § ICHIA
BRI BRI o1 HRUANTS! ST Fufid Huamardt
AR STUTRAT RIS bR STHE 3MTed. (31l 1)

Fig 1

DIAL TEST

INDICATOR W /&8 MAGNETIC BASE

COMPONENT

SURFACE PLATE

TUN134611

&l SHey HEhIHIeR fOr TR BHieoR TR AR de
A &3 THd AR, S X Sfeher Fsgucs SHAaatd
Uis el Ygra AR el =l dread. fagea § 9
gra Arelt Sqaedr HRTT U 3w St &,

FUR dOSHd o sfoherd dd WUN WRAT d8H
BIeaTe Wb R i@THR WhadR Urge i et HRFHeE
TR B, (ATl 2)

Fig 2

GEAR WHEEL

MEASURING SPINDLE

WITH RACK PINION

GEAR WITH COIL BEARING REST

SPRING TO
ELIMINATE
BACKLASH

DOUBLE LEVER WITH
TENSION SPRING TO
EFFECT EQUAL
MEASURING
PRESSURE
THROUGHOUT

HOUSING(CASE)

CLAMPING STEM —| GUIDE PIN TO SECURE

U ﬂ ij— MEASURING SPINDLE

——— BALL POINT FEELER
(FEELER POINT)

TUN134612
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UDbR

UM SR USAIER G YR SHd ¢ sfedhex aluRTd

- TR DR (3Tl 3)

Fig 3 g DEZEL CLAMP ROTATABLE BEVEL
T 1 //ﬁANDDML

POINTER

TRANSPARENT =
DIAL COVER

COUNTER DIAL

PLUNGER
¥—=—— ANVIL

TUN134613

ROTATABLE
BEVEL AND

LEVER

{Joooo sTYLUS
0ooo)> MOVEMENT

LEVER TYPE

SW X 3fShexd Hewar] IRey: SHd X §fgdhed Uh
e JfRey U Whddl R 9giew fhRad s T,
oS d HESIUUl YATAR AC el Bl R,

3H ST K EfSher WY AT AT Hbd SUATITS!
gSUSTA feRM A 3107 aoT favg gsdieran fGRH siftie
CIEGIGH

TUN134614




ofieR U STUd X §fSher- a1 YR S o Sfgdhea
ST liegR ST ShieredT AUGR grerarcie Hifh = UId
el I, (3Tl 5)

Fig 5

SCROLL

RETURN SPRING

MECHANISM OF THE LEVER TYPE DIAL GAUGE
TS W A HRRT dicd PR JUH 8 LAY 3TE.

T WY T WSR TIRGII0! AT B ST Wbl AT Y
WoR TI8U SId ¢X¢ Sfedher A HRUI HAIUT g =M fSaproft
IR SIS, . (3Tl 6)

TUN134615

Fig6
g WORK PIECE WITH RECESS IN ACCESSIBLE
TO PLUNGER TYPE DIAL GAUGE

STYLUS MUST BE AT 90°
TO WORK FACE

ROD OF SURFACE GAUGE

TUN134616

U (3Pl 0 d 83

Fig 7

CHECKING FOR PARALLELISM

TUN134617

- AT 3 Tefca9Te! W TRBIT JURITATTS!.
- T 31T IR WAy quryvarTat,

- B 30T W Sl R qurauaTaTst.
PHRUGTITST Bl STl S0hRe WS Wd-d ST JRBYR fhaT
A TeEaR Saar A,

Fig 8

STOP COLLAR

TEST BAR SLIDING
FIT IN HOLE

DIAL WITH PLUNGER IN
CONTACT WITH FACE OF DIAL
AND BAR ROTATED AS SHOWN

TESTING SQUARENESS OF FACE G
WITH AXIS EF OF CENTRE HOLE

TUN134618

SHOULDER ON BAR TO PREVENT
END MOVEMENT

TEST BAR ARRANGED TO
CARRY INDICATOR

SWING OVER TO THIS
POSITION

UESU AR TESTING SQUARENESS OF BORE

AN AXIS AB AND CD

\— DIAL INDICATOR

TEST SQUARENESS OF BORE AXIS USING TEST BAR

A

TUN134619

Fig 10

'V' BLOCKS

CONCENTRICITY TEST ON ENLARGED PORTION OF SHAFT

/ DIAL INDICATOR

MANDREL
/E{

TESTING BUSH FOR CONCENTRICITY

TUN13461A
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Fig 11

£

CONSTANT DIAMETER FIGURES WHICH WOULD APPEAR TOBE
ROUND IF MEASURED ACROSS DIAMETERS

TEST FOR ROUNDNESS WITH VEE BLOCKS AND CLOCK INDICATOR

TUN13461B

Fig 12

TUN13461C

MAGNETIC STAND UNIVERSAL CLAMP

ST-IWBR PICUR (Transfer Caliper)

Fig 13

TUN13461D

Fig 14

TUN13481E

GENERAL PURPOSE HOLDER WITH CAST IRON BASE

3ED: a1 ySaTSAT Al TR g /T
. TG Hieued U St

. TP Hfeud ST /i

. TFAWR HITUR AT 9T,

TRIHR HIAUR: AT THRY DR (@TesId [dhal 3Td) aToRa
WA S HfAWR I U], Y&, Y§ IAGIHE Y B
[ehd T8l

I RA I (UGS fdhar dde) Ui s e diTRAREd
3R el Sifafkad g@d T Tl Wufiie et sisRir
Wb He gfaagg fdhar ATREr 3ile.

1 BRI WUfe AT Aovarars! IRbTar Wl HRugm™s!
TR Pl STTATd ST R WUfHe Taid U WieHYyd Udhey
eeudd gy ur Ry forar W), g@e AR Ade R
SaRafdd sfor wiwR g Trufies ot disidedn SRUGEURA

T .
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DR e PlecaHdR, UAHE o St g&ad o R 3ra
gIll. T 10 SXgH e Hedl- TRHTOT AleTet ST

Fig 1

PRIMARY LEGS

TUN134321
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Hiucd TS SMIOT HYB ST (CGRM)

TR (Turner) - ofe

3T 1.3.48 TTa! Haltd Rigid

Y Jex 30T YHR 3101 did SUTRT (Lathe centre and types & their uses)

3P a1 Y= Ract TR 9EH T
« OY YeX HTY AT o T
. OIS Hex IMfor 3 Jex iedTd BRP B
. AY e S I
. fafey yor=f Jexf sireswr anfor wi=ht A e

AY JeX

? Y TR oMe. AY TRET IR Ursuarrd! < srafg
TuT TATETST T 9TUR el Sl SigT TG H1H dhHe
$RA Oq, dogl e CoipHe WA B o M o
HTATAT 3G NI AT FHY o, § B1H g g Ts=an
M YR Hex f$a FHordd B UGH ol Sisd. SHTIRRH IR
JrSUgrSt edued Sife SMfid el Sl deeT o SrafeT we
3for g Ay HRIRTE 1 .

Fig 1

IN FINAL POSITION - CENTRE TO PROJECT 1 TO 1 %IMES LENGTH OF POINT

TUN134411

7o Wisd WilgHe MG Udeld Yk dlseg eX' WUH
BUH Hio@d Sfd. HghRH L, Gigl A IRWTT ST,
60° THIAY BT YpaAl fdgal JHEN 3Edd Th Thdb
S8 YR I Bl WIad S 35, HoR AT STSISTS[er
RS g HRUT d HHENE fhRd. S8 Hexurad! aiTe gfovde
CIENEE

TeHd UHR 3107 A SuanT

WTed daared qaifid THIUNG JTaRed SRl Y Jed!
1d, i et f1for i fafkiy Sudi fad affed. (3t 2)

Fig 2

HEAD STOCK

SPINDLE

LIVE CENTRE

TUN134412

Ay Yo fafay ypR
_ HTH SIS aTuRell S,
1 b - - - -
UHR
— SR TTaT 3ref g 3 Ted SId 3 dil, ThTeaT HRTGR
2 | srfdg é - - - 3ieafge wHl IRM Aadl. d9 U A eved. AT
1 3SYSBT - ST HTHTET ATHAT B ARSIl
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Frags fhar 818 By urge du wmrg Wieren e

3 | Rudraass S Bell O, HOR AT TIRg-UfaRIye 3R,
fprm ORRg 3for aror. T et favivd: .
4 | dgFxn
5 | oRuds
YA SURIST ATREl W4l gE-wie ¥ 3Rics
R 3 Yedll ST Saaed aIF S3HTIgR MR fadr ST,
i i Ira RegTfee T $8 Yex 3rE Turdrd.
7 | OICT-UBR B% -
SERRATED GROOVES m %’g_*d\ilw msc‘lq{ Hl\éd ﬁ \_’ﬂ-a- m qq:uf
I - TrafEn il Tept el A=A AT aTaRel S, Safage
g @i uREmfiad we Fod Dol HHmET G ghs S
e SRE MBITNE! UeH A, § ds bad T3
THIIST ATUR SIS Febdl SO HAR Ah=ATaTT ATgt
o T e UGN BT Yt IHYT HRUGRTST el
STl S B3 eRieh Bletal TR ATal.
9 | wdx D
1 HgrET ITANT V' YT Saa YR STariaT nfor
et figame) Ry fie e e iy Jerel fog
10 | eIV F% - TTSUATaTE et e,

Tcle fsaHe gUgad HUH-Te JfSoRedd Jc Ay

o1 fargTHe HRUAT Sa 3T 3w Tgd UaH &HRd. 3 Sl SATSTHC Go¥d HRUATIS! HAYRT UTSTHT FHRIS
PRGN TRATTT ool

(3MTepell 3)
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Fig4

—=0.15mm
MICRO-SET ADJUSTABLE

TUN134414

Y HRAR - B, HROIY SR fOT YR (Lathe carrier - Function, types of

carrier and uses)

IED: a1 YT VAt g HEH T
. AY HRUT=T YHRI A1 @
. U@ UBR=T AY ST 99 i,

Y HRIAT Ig G-I HH [0 701 fRUSanyr favy Srs
TR Yl SEATART B AT T HR0Y 371,

YR BT SIRTTAT ITIT ST Sfaaadis
WITTIHTO 3MTR .

AR® Y3, S8 IR, $d We, ST e, 7y [sa e
3T Ay HRT.

Ay iR

TFATAY ST B FUITd. I WU GH- (1T HTH AU
IIORT SIIATd. BT AY BRI ALY TSY0! o TR, ITd PRE
AT fhar IS W STt ST aifRiTT ¥ SRad. § e fobar
B ca- [SHTST dhaid 318, § 10 =T SaHe I9dsy 318,
T favqa YoTa S I SUaN e 3HTe. HIRaR
T HTaTdt ghui YTt SfYr IrafauaTadt SrgdTd.

(STHA 1) TIR TRBGD THI SITATURE TREUN FHRUIRITS!,
TR ST el U HS YT Wb JeheT aTuRe Sirall

Y FREE PR

WA IR TSR AU DRI 3.

We Td BN, d¢ 0 BRAR , AW TR HRAR 10T Yot
T TS BRI,

T T DRI eIl SRR W grfe U fdes
et S FhUTe! Uifsie STSes Ua Hral. (3Tl 2)

dc ¢q Ty BRI A $d WA g’ WicHe Tadl T
JHUN ATl (3T 3).

I TTSY T DR FATRIT Wie AT TeoRead wpug fegmsa
HAT 3R, 1 ST AT GG 35T 31 HRUT A 'V’
& T USoRead diee ST 7ed UM &l e, 81 HIRAR

WoR 3T STIAI AU ST g STUITIST St
ORI SIS, e, V' el RIS o TEH Tl Siey
SITAIST ST SUGA TR, (SHTahelt 4)

Fig 1

CLAMPING SCREW

PACKING PIECE

FITTING CARRIER TO WORK

DRIVE PLATE DRIVE PLATE

BENT TAIL
CARRIER

STRAIGHT TAIL CARRIER

TUN134511

METHOD OF DRIVING WORK

Fig 2

HEADLESS
SET SCREW

STRAIGHT TAIL

TUN134512
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Fig 3
SQUARE HEAD
SET SCREW
e
b
3
BENT TAIL =
5
Fig4

CLAMP TYPE

TUN134514

AT FIY Ay BRI GRIAATTs ST Had fed - axa
MO WeredT TR Wed. 1 Wy 1T M B!
UIifee Uehs Gdrd. (Ml 5)

Fig 5

SAFETY CLAMP

TUN134515

HITTET T
¢Re ol
- B TR efH anfor fETard} ST arRd WS T
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TS SATIoT jﬂ?ﬂ:;ﬁlﬁ‘l (CG&Mm)
Eﬁ? (Turner) W

3T 1.4.49 AT Haterd Rigid

o e wrugrenT fafay gt (Different methods of expressing tapers)

3fE®: a1 Y= WAt Tl HeH BT

. SR gRuTRa &1

« U IUGRT |

. TR YTH @l

« U 3TOT T FUTARVT S BT

. SRI FEffevor w0

. fafey a=e TuRt enfor @i Iu=T |

U RS

TR § DA Ad g AR g8 dlg fdhdl U 3Tg.

CURAT TR

U YTt ATURE STaTa:

- gAY ST ST YRt fewiTaet!
QU UTH (TPl 1)

HI3T o (D)

TRl TN (d)

Fig 1

)

|
1

o]

L

SYMBOLS USED FOR CALCULATING TAPERS

TUN214911

3Tehelt ¢

SR dfeit ()

CURAI B @)
Sied T aist (L)

180

U e RugTedT fAfyy ugdt
0 a9d &l OIS Whd
- 131 ST, e ST, 30T SURTR dfalt SOl (3Tl 2)

Fig 2

D= @30

210

d=

TUN214912

- WAl Sfayd H fEIfivmed ot (3mat 3)

Fig 3

TUN214913

- Ufd % ¢ W, (3aT: 5/8" TPF WU 12" (Th PHe) TR
dieHy, HigA S d8F NN WReb 5/8" 3T3)

(3Pl 4)

Fig 4

SrpF

INCH

8

1 FOOT = 12 INCHES

TUN214914




- CURA TUIRR SU1 (@TdT HIFRICT Suid Bed STd ST d K

BUH giid oo §d) (3T IR 1:20 U], 20 gHe=n
R AT, ST WReb 1 e 3T8.) (ATl 5)

Fig 5

=

230
228

[

40

TUN214915

- TF® CR MT3 R I, (3Tl 6)

Fig 6

M.T.3

TUN214916

Tuda auffewor
o Wl YRR aiffhRur hal 3iTe:
. Uh-BICET U (ATl 7 AT 7a)

Jh-BIET CUTHD HH TR B 3ATdl, HATA 10° Td
moffed al. WA Had Uch SAUINIS! IrAThS
FIvde! AlpT fSarzq 9.

Fig 7

SELF HOLDING TAPER

60°
60° TAILSTOCK CENTRE

Fig 7a
TAPER SHANK OF TWIST DRILL
yall BN
() — €8 -
1 2
5
o
5
S
a1, SR 3o Titegsran ¢ b,
- fore R S0 (3t 8)
Fig 8
SPACING COLLARS RUNNING BUSH ARBOR NUT
QUICK RELEASING
TAPER
KEY SLOT KEYWAY
1 ——=
AN
-
>
DRAW BOLT g
THREAD 2
5

foe Refzi Tudved S TR B A 3T I
SIS TS Wl fEgTeaa SfTadehdl 3rd.

3argrul
forferT w=fi=m amelR.

AN HIFD U AT i STANT (Different Standard tapers and their uses)

IE®: a1 ysara Yadt TR 9eH @Td
. ANRIAPID TR SFATOMRAT AHSG SYHAT 19 T
. TS S U AfRrsea |

AT AP TUY STIOT T SUTRT
TTeATe ATHI HHH <O aToRTd 3R d.
ARf TR (MT)

TS ST ] TR (BS)
S SR (IT)

AfeH TR

o TR
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R W

? YN FaffEis IR S0 AFD TR AR, & Th Aeth-
BT TR MR, BT TR JHga: Ay 3nfdr 3R e
IIORET ST, AN TR MT a7 3i&RI= gRifaem Sl & MT0
MT7 Td ST 3MT8d. MTO o MT4 § 3fd amraa: fowe fd,
IR Snfor QY Fed=ar TR YR AR ST, AR TuREn
JHITAY el B SaTl 3° 38 MU CWR Ufd Be 5/8 318,
fafay ORf TR o= P 31O TPF qURiiciaR S=ifAuRT 2aa
fafRry aroRTaTdt Tefia e s W,

T 3ATfoT =g AuR

el IUas 3Med. ffent wei=ma snafdned arRad TR 7
fop -l sTa= Sfor = TR SR el TR 3 172" .
T 3.

ST 37101 T Yo - Bl U BS1 A BS18 Wid IUsy TR
BS 10 STl CWR Ufd BT 1/2” 3MT6. BS10 AL 0.5161” CWR Ufdl
e 3Tg.

ST TR

S} o AR QY fRisd Ao STel TURAR ST HdT Sl
S I fohdT By wWie s¥ad W4, d No.l & No.20 Tdd Iuas!

3{Ted. Ufd Toe CURD T o.§ TR, IT SURT URHTOT AT ergrHTor
el

Afgw Tw

T Up-BIfcST of1fn fbap-Reefifei Cued a1 <t WoveuTa Suasy
TR, Yeth- BT Afees TRAE 2° 51’ 51 AT HH THIAT e,
HHRIG: AR SR Yo -giieet] Hicdh CUR SeAide e
&l SITATd SHTOTd 4, 6, 80, 100, 120,160 SHfOT 200 3. IT HBHAT
Z=faard TR Y gald SR o SAT9dd A fohar wfer um

@Il T,
ftrep- Rl Afte U™ STer WU aToRd ST

Number

Bigdiameter=

Number

10
Number

Small diameter=

Length of taper=

Ay fEd o o, Aftd TR WeATGR A Hal SiTard of
CuRan HisT A ey gxfadrd. Afcsaddia auge fod
Qo) Rl el dd 7/24 =1 TW 3 31T IJud=y
TR 30, 40, 45, 50 T

No.30 =T 7/24 CURGT HIGAT CleTal SIdId ofd & 31.75
fordt 3r@a 3nfoT No. 60 AEd 107.950 firY 3. IR T4 3MHR
7 39w .

e U W

§ TR fU=qH e 910Re S1d. § Toh Ao -Bifes T ¢ 3118, § Hiceh
STIOT =T Gt Uunehiaed IUdsy 3iTg. Afcd Junaiie cuRe
THTT 1:50 37107 fSfe<T Jumeitaed 1:48 (1/4" TPF) 31T8.

3, TG T JAY SIS! of YT ek dad UTfgoid o
SRS HRUAMIST TR = IR FHar S, § STseg Tmd
PRGN ¢@Id TRATIT o,

A YT aTuR
U IrYTST AToRe SITaTd:
- «iIgR Srge YNNG BRI,

et s SHd U fafdy UeRa Tereeg
ST, (3Tl 1,2 0T 3)

Fig 1
RETAINING COLLAR

DRIVING KEY

TAPER NOSE
SPINDLE

TUN214921

LATHE-TAPER NOSE SPINDLE

Fig 2 ‘

TUN214922

MILLING MACHINE SPINDLE
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Fig 3
DRILLING MACHINE
SPINDLE
KNOCK-OUT TANG
MORSE TAPER
DRILL SHANK
DRILLING MACHINE SPINDLE AND DRILL WITH TAPER SHANK %
TR AT HTHT ITURAS U
fEifFe! i s Afdy TR U arRe Siard.
Jald I 3R
- fAew
- I MBI W,
g dwR
? SRS dToRedT SURAT <R fU-¥Tal arRad CWR 318,
(3MTPelT 4)
. F
Fig 4 -
O
(]
N
P

7. Z
N N

PRESS IN OR DRIVE IN

T— 150

— Q

TUN214924

TAPER PIN

W 1:50 3R,
TR U= oo de g Rfdy dar S,

SR U RIFN A 9 Sl Uch Tehal DHRUAN AT DI
TTHUATY Hed BRI

Bt MO BId T
T W 1:100 3. § CW &I MO HI-dak IR SN
(3l 5 SA1for 6)

Ry Ul aTRe SUIRAT WIS d
3iftre wifgardl ugt: 15:3458-1981

Fig 5
TAPER 1:100

—h

W%

2

TUN214925

Fig6
"
| 1 ;
W/y @
- )
J

>

TUN214926

AYaR TUR fihauareaT U SA1for euRl Hg<arl URHATN (Methods of turning

taper on Lathe and important dimensions of taper)

SfE®: a1 ysare Yadt gl veH I
- AYR TR 1 U axfar
- TP Uit afkreedt @i
. SR HE<ar URHATOr Jas B

YR TR fhrauaran ugd
@rw%mﬁmﬁﬁw&‘cﬂ:
- A gsd

- oz Huks WRs ugd
- oTEIG HHYe Ugd
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BTH ¢ USd (3Pt 1)

g Ugd Hisul UG SAGAHE |8 el CuRaAm
JATGTTS! AR ST o1 Sl Y ATel. BiH gol HIHTeal
URITaR PTehIHId Y bd UIeS. IT Ueadi= TR i+ aradmr
Hol Al P UTfel.

Fig 1

Y

|
AXIS OF TOOL AT /

RIGHT ANGLES

S DIRECTION OF
TOOL FEEDING

TUN214931

Rasfin Huds wirss usd (3t 2)

Fig 2

HALF INCLUDED
ANGLE

SETTING ANGLE

TUN214932

1 UG HUTSS e I TWss Ul JHIAY ST
et fihaet! Sira 31for QR e et Wi,

Laur
Sfcict 10T ST GGl TR TR el WS> R,
Y TR IATE el §ITS, Wehdl.

are
B I IS fed 9S> ahd.
TR UNTTARIA 9§d TR &l OS> [ehd ATGId.
3fTgeit 3 i TR DI THuTa! avel WSSt Aol arifdd.

—=—— DIRECTION
SWIVELLING

TOOL FEED DIRECTION

GRADUATION IN
DEGREES

ZERO LINE

55550454ossf

i A min
{ /

BLLLE] |

20 15 10 5 0
H\\‘\\H‘\H\l\\\\‘\\\\‘\H

(

] {

]

TUN214933

TaRET® Sifpde Uzd (3Pt 4)

1 UGdId S1d UebT DI &R S 310 g Ufaaeg=ar wdiaR
SN gafad o,

TR Had Jed=ar AT e g1 dhdid MTUT gt Ugd ey
O TR IS A TRl Sithdcd! adhH PHIAR
e

Fig 4

SHADED PORTION INDICATES
METAL REMOVED AND TAPER
PRODUCED AS A RESULT OF
OFFSET

TAILSTOCK
OFFSET
R _ = 1
S A \ i

(oXe)Xe)
AXIS OF WORK BEING TURNED o O
\9J

<:| ©o o

NORMAL AXIS OF LATHE

IF CENTRES ARE NOT IN LINE
TAPERED WORK WILL RESULT

TRAVEL OF TOOL PARALLEL TO
WAYS OF LATHE BED

TUN214934
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offset- D-9)XL

S

D = HIdI S1. TR

d = T8 8. TR

| = TR it

L = Siad! THUT Afe.

Lgpr

- Ui IS fadl oS, Trehdl.

- IR HTIR J1e I8 TR el §1S> e,
- gfdhe T TR $dl SIS, YT,
dle

- Thad STgl TR AT &l SITS» T

- Sifpdedt orge AT HAT0 3.

- SR GEURT f$d daedl 8IcT IHdH Bid.
- Y FeHd SreEHe fawpedid BIsd.

- feu Sodf =g e 39 AR
sréaiegn Tw T (3t 5)

§ SCTHC HIol YD TUIR UGH bl 3T, T Sild Qi
TR 4R ST 30T ¢ UHT HIHTd {OhRd. IUBRUMT grerard
TGN ARTGRId el ofTd.

Fig 5

BLOCK SLIDES GUIDE BAR SET AT 1/2 INCLUDED
ALONG GUIDE

ANGLE OF TAPER
BAR

BED —_'ﬂ g
| I

Yy

RIEIGH

- R BIS fad oS Wb,
- AU Dl SrergHe fawpedid .

- B gfrde U TUR FRUANITS! afd T 3118 HRUT Sie
e e Pes CURaR URuH gid ATal.

- Ule UedR IHAD fhar dHgia B 4T 39! S
.

bipg 0]
- had HAffed TR & o Fal 9IS YehdTd.

CROSS SLIDE
RELEASE SCREW

TAILSTOCK

CUT APPLIED BY
COMPOUND SLIDE

TUN214935

HUTS S WSS I@d B ° ITUMT (Calculation of the compound slide swivel

angle)

IfED: a1 ysare Y9t gl gem |Ta
. aga o fAufifa srvarardt g3 ser
. TR UG HHEAT Aisar
. T UgT 31T Smaedn Ferarrdt &9 ° gea Hifda s

T SHRTH

FAAATS IR BT BTG oS Wbl ¥ WY VIS TUS
SIS SITaT A8 T ] 31Tg (3Tt 1) Ude 31g.

TR AL I GF HIChH ADIUiHL fGUNTST 318, St 1

nefie BRIifdhd HehH Ao Y S, TR a/2 =1 et
Sfaefd BT faeg axifaden 919 (b) 1 faes o193 wedt
ST, ST (a) ST FHIY ST, 307 ST (c) @ BTEUISTH WU
P a19] 30T $IF a/2 AT WeY 317, d TOIRR T
Fad Pl SIS, XHhd
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Fig 1
ADJACENT SIDE

| S

o«
2

[

HYPOTENUSE
OPPOSITE SIDE

TUN214941

SIS TONRR (b) ST (a) B Ferciedt ST a/2 FRR g 3R,
% TUIRR b/a a/2 = fediedn e dt sead gl aran orf
ST DI SR b’ e fdhal HH! el R &9 ‘a’ ol YHIUEG dle
fdhar U BRI TUIRR b/a R TIsd. HledH HHuNda
DA fa%g 19 0T FHg §1] AT=ATdia a1 JonaRTe S
WfRfepT e 31 T,

WRfHT o/2 T B, BUH, Tan o/2 = b/a 318, § T
T fafIy SIS RET e, §d DI WRibT Jed
it wiier a1 MderRae T9d 7Y THA Jad! Sard.
U, i ATqe Jafads e 0T SO AT ATal, TR o
CITHYA Ydel SIS Rhdld.

Tt 2 71 e AT, SaTE A Sdtd g SM1g, Baifed
101 D—d T b’ ST | AT ‘o Tefid wa.

Fig 2

@D
\
|
|
I
|
I
|
I
|
|
i

[

TUN214942

Fig 3

@30

40

TUN214943

D
This T is the taper ratio

Hence the formula becomes

T ti

Tan of half the included angle = _aper ratio
Jqrevur
TR = 1:5 3R I ofme.

PGS TS Reed B (Ml 3) Rl Feoared, @
%Ww =15=1/5

TanE=E = A —0.1

2 2 10

a o,

—=5745

2

D = 30 e d = 22 it & | = 40 foeft
STAT G S

D-d D-d

oL
2 2 2x |

ST, SHTHS el 3 .3 a1 AgH <d Mg

For example, referring to Fig.3 we have

D-d 30-22
Tangenta/2=——=
2| 80
21 oy
80 10

Toffe wifeen dmien doarer e Sarr s
e Ad B 1 DI WRFHES g 0.1 3R, d 5° - 45
3R 3T 3Tt 3 o CUS wiie ST BT Haid ol Wiss
WG DI 3.

186

HUTSHS WSS Rged B 5°45' 38,

IFSASIGE

JaleXul

(5/8" TPF faaram

g 372 ST 3T B 1 e fhaT 12 =1 TR ISt AT
TR® (D-d) 5/8" 3R,

D-d
Tana/2 =——
21

Here D-d=5/8"and=12"

Tanc:f2=5—= =0.0260

8 8x24
2x12
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a2 =1°26
The formulais Tan of halfincluded

B Taperperfoot
24

eI ST Bt 8T CUREN 31 THIFAY FHoel H1 31T SR aR<T
RSl Ra®d 3G,

T diede [y 9a HRugnrd wedt s [Afdd
FRUGTAISY, TURAT DI JH IRI. (ATl 4)

3Pt 4 |1 Fasf A, [9] HicyT repren BsdT TS, (AT
TR GWId 2 = YT, HRUI CURET Ae A ), [5] CuRE!
st 31T,

Fig 4

TUN214944
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[¥] SR i gad 3Tg, [2] fadiel P Sw 38 ¢ dldmed
o fHafquarral.

[&] o/2 < fao oS,
ISUREIEIS

[¢] TGS

AR 2] = [¥] x tan a/R
TR

20° T HHNIE 3! 4 I TR afal [5] 2 Bl age s
3R, Hed! S faret i

| = [4] x tan a/2

[1] = 2mm x tan 200/2
= 2mm x tan 100
=2x0.1763

= 0.3526mm

e CuRE aret 2 el St Hrogmmet 0.35 = Sw
It AN, TIRA DI 20° JHA BT,

187



TS SATIoT lgﬂ?ﬂ:;ailﬁ‘l (CG&Mm)
Eﬁ? (Turner) W

3T 1.4.50 AT Haterd Rigid

dd Wieder ATV FiFUR IFA Widaex (Bevel protractor and Vernier bevel

protractor)

3fe®: I1 ysur=An At Tl HeH BT
- gfrgda degd Higaea UIT Sitewn
« YRS U ST | T

SR YigaeR (Ml 1): S5l WedeR § 4T HI-1d A gIgHe
3178, $MTTOT Tl FsgueH 0° o 180° THd fergifehel 3118, B S¥gwle
+1° T SHAHS DI I .

Fig 1

TUN215011

BEVEL PROTRACTOR

R degd Midaex § ORI $gie 3T waren 31 5 fiyferea
ST B HISTUIRTS! 318, (W)

TR dga Uigaed |

AR A Fol 3Mle. soie= HHURT THIR J&§ UGH bt
ST S0 SHTIRTD SRS degl o qlfiegs el RUdd Sadr
RE

TAIBIT BF: G s AT &P fGaidt 3HTed, Th Sl [Sxha
Wl HRUGTAS! ST GURT SR SIS Tich HRUIAMTA!.

4 YT IRTeT Goire FSTea WKiad sHad 3ed, a7 ThR
TSt Hefidm et WO T drad i

AR degd Wicaexdr aTR

R Jed Udaexan aTR dig B ASUg™Et Sal ],
U 90° (3Tl 3) Y& Y, SHiTegs B WUl 90° Vil S
(3T 4) Th-BIfceT feRRIT TR ¢, 9 o SATGIaR
P YT FRUTRIS, (3Pl & ST &)

Fig 3
TR d5d Ticdexd WTeite HIT 3. (3MTdhat 2)
Flg 2 VERNIER SCALE MAIN SCALE
LOCKING SCALE
ADJUSTABLE BLADE t STOCK g %
5
Wip: DI AU M g U WHAY Ul T 3R, Fig4

TR T WhATE Sfaa-=- diod Sd & SRbBSAT
Tushid 39 TIfg.

f&: 5% g1 Tidwar THIAS HIT 3R, T BRI MATBR
3T 3M1fOT U feefiored FsqueF 3.

A 3 SR U Fa Sd ofdr 360° R fhrad I1s,
Y. FeHed FHIR Whd SHA SISdd 38, AYA arad
=s: 81 SxgreEl 3R Hudh WHY 18 Sft AT G it
Tuds e, FRIa Sfda TRy 3t 7 FifRi e Aeda
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TUN215015

TUN215016

%"ﬁfﬂ? 33?[ ﬂiﬂ?ﬁ? ﬁTg’EQIRq (Graduations on vernier bevel protractor)

IED: a1 ysar= adt gl 9el A
. TpaR gu1 Wa JouI=T |
. SR FHAR Whd AU AT

eI el e

SITER AU HugTedT Ie=TH, feverdn ot R 81 fefomed aqufy
3. 360° B IR IgURIHE FAM fawora snfor femgifed
&l ST 0 fe3fs @ 90 f&3fiw, 90 &3 @ o &3, 0 @ 90
&l snfor 90 &I 0 f&fie waude ggrar faum afw
31T Sriferd e STal. Udes faumT 1 feuht axfad). fexmadia
USUR G- Whdl [aUTT T 3fied@d! Siiard. S, I
Wherd 23 faumT iR T S @FRaR 12 = yrrHe
fIUTTa 3118, T 33 i aid fegifard daetl SiTdl SM1fOT 0, 15,
30, 45, 60 TUF SHHIfdbd el o, 8 TR Thd sad. dd
USURI ¢Ed 0 AT Saids fgifdd dball 3fed. (3MHal 1)

Fig 1

TUN215021

I R W fef@sm (vsD) (3t 2)

230 11°
o 1— =195
12 12

TR & Uicaexd! gaid HHT T0HT

VT R Whed Y T Whaad! AR ThET 8, dag
TR Wherar ufge faumT ga=ar qer Xaeret faumTr=ar ordt
a5 S d. (3MPHal 1)

U, afd Y T 318

2MSD-1VSD

o

11
i.e.theleastcount =2°-1 5 ,2- 1955

_r
12
=5
IS Sl T Sl AfeTarel, dig & ol Rep
NScgs S A [ g ST SR RBIHIR Whel
YU GIF T § I HRUAMIS! Had BT, (3Tl 2)

Fig 2

ACUTE ANGLE
(LESS THAN 90°)

OBTUSE ANGLE (MORE THAN 90°)

TUN215022
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%ﬁ'h? aﬁﬁ L'ﬁaﬂfﬁ dTd (Reading of vernier bevel protractor)

3IED: a1 ysaTe act TR HeH BT
. i P9 AfcTadt B IR sga digaex arn
. Siaege B AfGTES TR S Wigaer am.

g DI YT 30 AIuaNTST (3T 1)

UUH & Whad A S FFRR Whe g amdia dguf
f&ioreh TR g, (3medt 1)

Fig 1

TUN215031

R IR I Wd yedreTl fIvs el ard
I, W FHTR Wra YA YSUTSAT IA
fa== 3&fte aran.

TR g =T Whd gsaresTeT fRM arad SR, a¥
TR o g gesaresTe foRA @i are.

Jgegd BT ASIATATST (3MTFdt 3)

UM gRifdeamyHm R Whd aree ST SIe[e Udd S
igegy ®F I Hes{quarre! arad ged 180° YA a6l ol

180° - 22° 30'=157° 30’

AR Waadd i dumd = St g7 Wd [qumTue!
DIVAG! Tl fAUITElt Seep  Heod 30T A Hed BIgT
et it &, @t 2)

TUN215032

H
|
|
i
!
%
:
:

JETEX: ¢ x ' = Yo'
1Y e favarardt Sl araqi s &1, = 41° 40°
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Fig 3

TUN215033
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TS ATToT Wﬁ'ﬂ (CG&M)
E_-f'\" (Turner) W

3YT 1.4.51 A1 Hated Rigid

¢WR BIF AU UGd (Method of taper angle measurement )

3fE®: a1 YT RIact el HaH T

S WEIR (3l 1): S5 TR § 9T PIHIg AT RgHe
3118, SNfor T FUR 0° I 180° T Fergifepat o2 © $RgHHe
+1° T SIS DI Tl Ahd.

CARIERCTY

R AT YUl aqes 360 THM HFTHEY fqurTe et
3fTe. Ud® faummen feht woram. (st agerd 180° i)
(3Hrepelt 1)

Fig 1

{COB =114°

TUN215111

MW dEa digaeede DI dio0

protractor)

P SURTYTT

SR 3@ SR TTUHHTS), T R g2 60 THH uRTHe
TIHITRT ST, 81 WFT Uep fiifFie () 3ffe. TSt sianeres Wi
xfquarrdl faferar arR e Srar sifdr | 30° 15 WU
fofean STan. te fifie ge Sde (1) ®WUH Sfiaaedn SuRar
M gieaed fqUNTer SiTdl. Tt fHfHerd 60 g Srard.
feuiar, fafe ot Sty fafeda Sier #1O 30° 15 20" 3
CIENASIEA

KGR CHI S B ERCARR

Examples forangular divisions

1 complete circle 360°

1/2 circle 180°

1/4 of acircle (right angle) 90°

Subdivisions 1degreeor1® = 80 mts or 60'

1minor1' =60 secs or 60"

(Measuring angles with vernier bevel

Sfew: a1 ysare Yad! grel vaH g

8 DI HISTUrTa! 10T TURITATRITST dIaTeadl UhR e ohdl
TS . (AP  d &)

Fig 1

TU220521

AU HROATQ!, AS0are B (&S T Wicdedr I
TRTE el ATRId & quTT.

Ticdex ST ah U A0 TR B W B S, WS
HIUS TR,

AT HAM, IR T dl Tleh T & I B

TS AMHT T A HT, THUIAS! s JHRATT 1, =S
T IS P AT MR Tob-ThaaR Sdl.

Ticaex JHRANT BT AU KIS T TR 0T 9
FH U WD SR,

HioTel ST 3RIcied] TRBGIAR Ucdex dadd Mg aTe! @it .
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YIgaey GHRANNSIT B0l SHIaRID 38 SUlde sis S0l oF
FHUTEAT WL PIU! SR 7419,

FFRR didT Te e e EFR dmd WiweR
FIBHYdD BIGT.

CIEE R

T AU OUf TR, WS PIUSHET aTuR B
icaex TS I AT AT FIHA 34T

w1 fE@Toft ot ug =l fohar SRaYT WRE 81 Xdal
321 fEHToft Midaex Ag A31.

Fig 2

TUN215122

TUN215123

Fig 5

TUN215125

Fig 6

TUN215126

TUN215127

I
I
\
|
I
\
I
I
|
|
I
\
I
I
|
|
I
\
I
I
\
I
I
TUN215124
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CUS (@) UeHid B HIo (Measuring angle of tapered (external)

components)

SfEP: a1 yrsare Yad! grel ved =T

. TugT afrseaist A1d T ot AR e snfor fRAy ST aruRe HieTel WS Wred

« SURET B HISTUaTHTST G i
« ST HIFTET TUMFT .

& Tooae URRE Jad fHa1 Sfd arReT <US "edial

T BRI AU UhaT G Yol T Jerd alve! aTol

TRHTO TUTRIUITHTST ATORE SITUTRT Ugd. 1 UG aTuR e
U Wl Uesh dUrId Siig> R

- SR (APl 1)

Fig 1

—
TUN215131

o
TUN215132

IR B U 3R
81 B SIJUITS! GIF HTY Uefel! STTdTd. TS X 3M1or Y.

HUE Y § Ueh Wb We fbar A1 ad IRE S
WBIR 37 Udd o, & IRRE A FR T8H ebran
S WhaaR  fagraa Srara fdr adbuigeh Jud Tredrd.

(TPt 3)

Fig 3

|

|

|
D)7

Y

TUN215133

ST 3101 S X HIUH el ST,
MR ATHIR AP IHICIA AT T T, (TPl 4)

Fig 4

TUN215134

e G ATTH 10T iy et Sdiaved X HYH 'Y’ A1
oI BT SHATIOT ATAT G YR TR R &l ST, § 3R
AB it ifeId 3118, (3Pl 5b)

<iell AC UebT SITS[ET aTuReledT Y Ueh=d SHThRT= Haifere 3T

x-
ap=2Y
2

Then the tangent of the taper angle is

x-y
AB -

Tap-—--2 _X Y
AC H  2H

FoR TR B WiRfeT 3

Y X g U T IR Sacien AeRiasid AU 3118, ¥ § @8
TIPTaRId JaHaId AT 318 311 H B &Iy 7 =it 3iR.

CORAT GHTAY deiell I aRId DIl gUT 3,
Il
3THt 6 A STIAT EUS Tedhredl GHIAY BT TOHT 6.
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Fig 5

TUN215135

B c A

Fig 6

69.3

TUN215136

<US Uedhid oy fAfda ot (Determining diameters of tapered components)

3D a1 YT VAt TRl HEH BT
. SUS UcHTAT 98T AT TUET BT
. SUS UTHTAT HISUT SATHT TUHT BRI

ST CRAT HIF i@l Sl d@l <Us gchiel HIudral
MR oo Fuid Fd 913 .

forcita TuIaITSt U gt quITiTSt @elid S Hieid
ST,

O™ CIpTal o d (3Pl 1)
TYGT CIdhTal S D (3T 1)

Fig 1

d

‘

TUN215141

e ClebTe AT AT B0 (3 2)

TEH AN d =Y -2 (S + r) 3.

Y - G ORI erfa’id S 3.

r - JAcdT AT 311,

S - eR=AT HETI TebTedl BT R 38,

S 9t UM (3Tl 3)

Fig 2 |
\
| :
‘ ]
i 90°— q
‘ 90° — g
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|
\

r s d s r
|

Y 3

Fig 3
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3qle}ul
g = 3°11"
Y = 61.5mm

ﬁ
1]

(radius of roller) 6 mm

90-3011'H
R O
2 -

=61.5-12(1.0570 + 1)

-

Thend=61.5-12 {Cot

W

=61.5-12x2.0570
=61.5 -24.6840 = 36.3160 mm

PIUTATE! 3fwvd IR TURET AIST A fAfyd w0t Qe
H)

Fited Tg AT HgHaaiaT : TR (NSQF - ISt 2022) - 3T 1.4.51 TS} Hafera Riia

Fig 4

N\

7

61.5

TUN215144

A I H R ST AT A |, AT A S0
CHRAT HH AR 93 ¥ TR $d W4, AN ‘D HidT
DT AR 'H'.

=X=-2(s+71
JaTERUT (3Tl 4)
RIEI]

FR A8 TUPUREA It H IR CORAT AN . = &3 - R
(3+%.04190)

= 69.3 - 24.6840 =
44.6160 ot

I Gt UM e CURdT Hatd HiaT e Feffed e s,

TR ‘M’ BT TUREN SRId SR o1 38, R ‘T' 81 U= fham
I 3 30T L g} U el 3.

FRM=T+2LxTan 0.
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TS SATIoT Wﬁ'ﬂ (CG&M)
ET-fT (Turner) W

3T 1.4.52 Tl Faled Rgid

I dR - YPR - dTUR (Method of taper angle measurement )

3P I1 Y= At Tl HeH BT
. 13 I fafay suaT |

« FTSH IR Afreet Jim

. 9189 9R9 3TPR Ffdy &1

T IR § IR ST WRBIaR Sig I HUTHTI,
HoofigR 2ug Siswre B FefRa Hruamrdt aRwer s=gde
3Ts.

R

e SR 8 RR Sy Eadr s Sddbdt aR 3G,
(3pelt 1)

Fig 1

DATUM SURFACE

CONTACT ROLLERS

A AT gIF ORI Ao IR gl SR S9dd 3R
= Hem YT s+ SRTT a1 gl JHTAR 3.

IRAY BId f$d dod 3Med. 8 99 HHI HRUIN HGd Hd,
0T diee SfYT g W84 aRAT HIF WeHaR F H00
T gAY FRa.

Iz IR el AT JedAdid iR 3R, IHRId: Iuds
3R 100 fordt, 200 faed, 250 fordt snfdr soo et emRa. T
TS SR AT ASgR MGy e .

CILK

Sl 3= f&f egwar smavas S AT WA ™t
qruRdTd

- HIARdT QU (3Tt 2)
- IR 33T (3T 3)
- R IO AT gedm e RITTAT. (3Tt 4)

TUN215211
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TUN215212

TUN215213

T2 TR d@ SR AgTedr Hemfidy sriar srerfkd
3Te.

FlewH Bpume wof oftr HiHr favg a9 gamda
foemm IeY BUN HH" 98 BUH $idWd SR B,
(3Tpeft 5)

g TeMd 9add oTd Yhd P U3 §R oFTaiTead] HiHiar e
FRUGMTS], 7T 7o aroRd ST,



Fig 4

WORK PIECE

SINE BAR

SLIP GAUGE PACK

ANGULAR SURFACE OF THE WORKPIECE SET FOR FURTHER MACHINING
(GRINDING)

TUN215214

WY wie fha1 AT e Ve UTTS! ST TRHY UaH HRd.

g R, Y TorT 311 ST RGBT 9T d U hd SIdTd o
HICH I HBI0MeT ST ST, (3P 6)

1z IR Hf () saar 3T f&Tg A ¥ 0 (a) B Ao
T TR B,

Flg 6 SINE BAR
SLIP GAUGES
V]
B
)
0C 7~ .
O -
BVl
DATUM A © ©
SURFACE . 8
:
zZ
2
:
Fig5

OPPOSITE SIDE (a)

ADJACENT SIDE (b)

TUN215215

g1 diR STFOT e Ao aTuRe uR &I ifda wvot (Determining taper angle

using sine bar and slip gauges)

IED: a1 ysar= W9t gl 9el JTa
- SieeT JTd ST Yl TUTET

IS SR 3 fed SgHaddl HiF U |iY ¢ g
Hd.

13- IRAT TR FHIvfH SrafaR el g, Irga sR
oo Sl aad ST ey et S<it B favg a1 sad.

(3Pl 1)

Fig 1

HEIGHT OF SLIP
GAUGES

TUN215221

fagden AU o TeT AeRETd! STHaR qURTd SR
Tch s IRAR S9dd Sdd 30T GERT TR ST WBHaR
faTarar. (3met 2)

Fig 2

SINE BAR

WORK SLIP GAUGES

DATUM SURFACE /

TUN215222

I DT Sl U0

7 IS UYH Irg AU I PieRH  HasT samm &
AU 3MTR.

Sd X Sfedhex Ay TS fhar FFRR gRe Toiar Ade bl
ST, (TPl 2) ST ¢ SFSbeR AR TP SRIGTIHTO!
UfgedT RIMTER Je Hal Sl 10T ST TR e dHar o,
A Sfedherdl gehTl GO CldbIdhs (GU=dT RIFIER) gadl.
R BRI TR A R I gl Mg, &g A9 vt I
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TRid W & 3f$hex gl SIpT JHH e HRd Alel

ey et It Asvarh vsa

JaTexul

200 e} s Y3 IR 9= 25° =1 HIHETe! &g Torat
REINEIECERNE G lE)

Fig 3
B
o
c
25° -
A b [ §
a
Sined =—
c
0 = 25°
a = Csinegq
= 200x0.4226
= 84.52 mm.
&7 ol St 84.52 et amawge Sie.
g

Sine 6 ¥ g TN YRUGIGRA TS OS> Q. (AT
SIER))
IS IRYE HTH HRAMT g 3 ad aTuRl.

IS IR=AT FHIOE Ao 13T TUR FHoledT Jigd IR RRIGHE
T ST IUA 3MTed.

CUS UcHieT BT TOMET BT

IR g ot It 84.52 e 311g. aTuReled A3 IRt
et 200 fAdt 3.
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YehTdl B BT 3-d? (ATHdT 4)

Fig 4
Bi,
o
\e
A b c g
Sineg = 2 - 8252
¢ 200
Sin 6 = 0.4226
LR

1 R &0 I Ut 3t 17.36 Bt e snfor araRaiedn
s TRAT 3THR 100 HH 3T TR ahUg= S BT 3&d?

(3fTepell 5)

Fig 5

17.36

TUN215225

Sineg = 2 - 1726
¢ 100

=0.1736
©=10°
2 100 e 189 R 3°35' AT HIFIA dAGIUVARIS! 3aTdH
ST &9 1S UdradT STt 0T B

TeTg Tromt 3t = 6.24 e

Sineg = 2
c

a
100mm

Sine 3°.35'=

A =100 MM X SIN 3°.35'
=100 X 0.0624 MM
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P TgH ST Wﬁﬂv i (CG&M)
@R (Turner) - TWR i

3T 1.4.53 TT! Haled Rigid

Y 7, YR 9TuR 3MfoT fAas (Method of taper angle measurement )

SfEP: a1 yrsare Yact gl ved ®Td

- a9 o7t afkreed |wRm

- &0 Ter fafay Jsw anfor @i SuaT | m
- S Saived fRaudt S |

. f&Y Aot Sradia HIord Bressit OT SHTT BRI AR o I

T 7151 fdraT 719 sala URIRIA dfell AISToarEt JFG WU
JIOR I, (3Tl 1) § TS JeHed Sacd SRyard for I
HH Y fOIRIE 3= Usal Wied §9ad 3 Hodh Sl
A, & GdT Hedb ol orard 3T RGOS gerd
IUAT YR P SIdTd. AP SAHd G v AR HaY
3Ad Sdes Al TIeR-gHE  Thl Af¥d iR Ueie 3nfor
IR o0 deiel ST,

Fig 1

25-50

TUN215311

? f&IU 711 9aTTe St QAT HHIGNE SUdS 3Mad.
(3Mepelt 2) (Few e 1)

Fig 2

TUN215311

Jufde & s T R et fARIY 3R TUR Ha 5
bl (TPl 3 S %)

T woe seRaMTdd syt ear U AW Ted
SreugTE fohar.

S0 TS S1e! YaiHe S uRyM UfaRiue Kid fdhal e
FESSURI S-acied] Hlg! A STe =l Uicder Raw g

3RYATd. B T80 TS Uebeal Jusdl BHET JHd SIVATURE
ATEqUATTST dTtRe SHTdTd. (3Tl 5)

Fig 3

SIS ST

TUN215313

Fig 4

TUN215314

Fig 5
PROTECTOR SLIP

TUN215315

PROTECTOR SLIP

B.LS. RIBRIY

B.LS 7 f&IU o IR st RIBRY &t 3. (1S 2984). o
GH%H:

7S 00 o

IS0 EaRCRE]
TS| JaToR
IS i HRITMT
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Js9

N ECREIRIS]

g e ametrdt onftr FfaewE I8 Reu o dfose
FRUGIS! e IS offe.

US o 3l

? U dloezd I oM o durguh I U fee s
HRUGTTS! AR ST,

FTB AT ST

Y 7S TORAHT TaTd Sar gt

fafy STERAMNIE! TR HRamT weg faqen Hia s
TR aTIR B,

U 19 TR FHRaM, aid Aea Rau Tow KA & &1
30T el e He FHI B,

feTT ST YRUT HRAMT 0 Bl IO TR F¥ AT,

US | 3@al JUA] ST ITSIT HaR Yleaex s aroRl.
g T qUIOh IS 3 Sff gHug IS AU A ot Aod aTReAHaR R HTe CCaaRIs S Wad 1 ST TSRy
TS ii Il JIORUATYG] HTa CCTHIRTS S STl USIeraH el TgH Tl
2 W FTENGST SIS TR TR PRSI 3. TP JHOIE! HHISH e dToT.
oad 1
Ry o T .
Range (mm) Steps No.of Range (mm) Steps No.of
(mm) pieces (mm) pieces
Special
piece - 1 1.0025 - 1
1.0005 1.005 - 1
1st series 1.0075 - 1
1.001 to 0.001 9 1.01to
1.009 1.49 0.01 49
2nd series 0.5to
1.01to 0.01 49 95 05 19
149 10.0to
3rd series 50.0 10.0 5
4th series 100.0 i 2
?gbogo 2 4 Total pieces 78
Total pieces 12 47 Jh ST I
. . Range (mm) Steps No.of
103 dD ST T (mm) pieces
Range (mm) Steps No.of 1st series
(mm) pieces 1.005 - 1
2nd series
1st series 1.01to
1.005 - 1 1.09 0.01 9
ond series 3rd series
1.01to 0.01 49 1.1t 1.9 0-1 ?
1.49 4th series
3rd series 1.0t0 24.0 1.0 24
0.5t0245 05 49 5th series
4th series 25.0to
25t0 100 25.0 4 100.0 25.0 4
Total pieces 103 Total pieces 47
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87 g sdidl 44 32 g sdidr |9d
Range (mm) Steps No.of Range (mm) Steps No.of
(mm) pieces (mm) pieces
1st series 1.005 - 1
1.001to 1st series
1.009 0.001 9 1.011t01.09 0.01 9
2nd series 2nd series
1.01to 1.1t01.9 0.1 9
1.49 0.01 49 3rd series
3rd series 110 9.0 1.0 9
0.5t0 9.5 05 19 4th series
4th series 10.0 to 30.0 10.0 3
10.0to 60.0 1
100.0 10.0 10
Total pieces 32
Total pieces 87
I 86 gpsdidl Ud
45 ghsddl 99 Range (mm) Steps No.of
(mm) pieces
Range (mm) Steps No.of 1st series
(mm) pieces 1.005 - 1
2nd series
1st series 1.01to
1.007to 1.09 0.01 9
1.009 0.001 9 3rd series
2nd series 1.1t01.9 0.1 9
1.01to 4th series
109 0.01 9 101t024.0 10 2
3rd series .
5th series
1.1to
1.09 0.1 g 25.0to
4th series 100.0 25.0 4
1.0to
9.0 1.0 9 Total pieces 47
5th series -
10.0t0 90.0 10.0 9 WWWWWWH@H m@ G i
Total pieces 45 o 3
Q) T hHiDh ¥4 (HH T
2) 99 %.86 (fARY T=).

fafay smeRATS! ey Aer=h fAas sfor fArefor (Selection and determination

of slip gauges for different sizes)

IET : a1 YA Wact Jrel e gTd
. fafay ereriaTd) fFau 7w fAast.

ARy MR MfYd HRURTS!, Igad USHRuHL Ry ot
TRe fHas uifgst siftr ey Aetar R & TdheR Th
XPH BRI AN,

Iuas Ry o= T arue- ARy SeRMst Ray s
IBCEGIRIE

- UYT GOR HRIGIT BRI [l 3idh [aaRTd &
faRTd =1 3O STa=a e AR Iudsy FRuAd b s
et = .
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. 1.01t0 1.49 0.01 49
112 Jheara] S Hadi- 44.8725 ol STHRM dUR 01, 05t0°245 05 49
@ad 1) 25.0t0 100.0 25.0 4
112 gosarar 64 Total pieces 112
Range (mm) Steps No.of
(mm) pieces
1.0005 - 1
1.001t0 1.009 0.001 9
< d 1
Procedure Slip pack Calculation
a) Firstwrite the required
dimension. 448725
b) Select the slip gauge having 4th
decimal place. 1.0005 Subtract 1.0005
43.8720
c) Select a slip gauge from the 1st series
that has the same last figure. 1.002 Subtract 1.002
42.87
d) Select a slip gauge from the 2nd series
that has the same last figure and 1.37 Subtract 1.37
that .0 will leave or 0.5 as last fig.
415
e) Select a slip gauge from the 3rd series
that will leave the nearest 16.5 Subtract 16.5
4th series slip (41.5 25 = 16.5).
25.00
f) Select a slip gauge that eliminates 25.0 Subtract 25.00
the final figure. -
44 8725 0.00
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TS ATHoT wﬁﬂ (CG&M)
27['\" (Turner) W

3YITH 1.4.54 A1 Hated Rigid

gieste, afed anfor aﬁﬂ'ﬁﬁ HaYd ufehdT (Basic process of soldering, welding

and brazing)

IfED: a1 ysare Y9 gl geH |Ta

. e ufsrar @i

. s S arRvaTER Usa |

. Hicevd fafay ye snfor @i aroR wim.

Acfae e Sieuar=ar AT Ugd! 3ad. s et
T 3.

e g1 Uik e SATgR YIqe AT gudl sdiyd YT

(WIeeR) Hed A Sihed SiTdrd.
ee= fadeuardn Urse sieedT SRl HeRad UaT &t 3R,
eex o AcRgd [adeseanRar i Hd.

AT o (P 1) Eal aR - JieeR
I T Ta! Il Th SIS SIUIRT YT TRE HRUINITS! el
ST,

Fig 1

HEAD
(COPPER BIT)

EDGE

TUN215511

SOLDERING IRON (HATCHET TYPE)
s A TIeid HIT [T,
- §S (@ fae)

.

. TP
. dPpelged
S

ST MPR: AT 88 BIol disare s 38, T HRUT
3 &I dieATd! IUIAT argdhdl AT S SATOT ATaT e R
Aogd JHITAT 3 ¥d S Hiesx IS fdded ST YTSrr
el

(3ATHT 1) THTON §ae UPRD ST JSa 60° IR SHaaA
3. SR TS V' BRI 3778,

ST ST TR TSR ST I &7 fadesvarardt war
BIGSIRCERISNIIGE

st g g |E=Ia: did a1 disaran g

Hiesi facardt af & aeidiet weiad oie SRur
- 32 GU AT HIFR MR

- g1 S R AgurgErst IHar e

- Yarany TRy IRaul WY 3T

- J TG SHTaRAD BRI Blel Pl SIS Wbl

i ugaAcias ey SHSvara T UGl e,
IS AtS! T 3.

e g Rl ufshar sg SaTgR 4T SISedl SuRAT 9
Teddl TRA 7 Hdl JlesR A1aredl gadl fHgerd=ar dadiq
SSa SdTd. WSl f[adesuara Uise sisedT STURAT HeRad
el ! 3MTg.

fIqeed Aiter 99 A ofid HRd of 99 Headl sigd

SISUa Hed Hd.

IS AT IWTAT ST FTISRAT e ST SscHaR &
T2 A0 WY 3D AT SHTTRAD 3.

HIes AT Wit FITSHAT ST 318 Aies T WU FHipd el oh
T[ebdl. B8 ITSRITE Ga () ST («) RyeegR ST o faumret
SITd. 450° Wit fadesuik Aesh iy org o fee snfdr dis
IO YT SIS UaTAT Uishdal Aite Aes AT TUrdrd.

fleR TeRue U e, S 3o Hedted [y Urg aue 41
ST Uishdal SaHe s Hed 450°C @R 850°C ETelt TRY
Fo ST T BTS WeS R (SAT) TordTa.

Ricegy SifSiTT 3 SIS IRET 38 A1RIar aToRed fherk HeRad
Ticiea dieare iy urg Mg Sfdl aTRAd e Sl TS
3T

Hiesy: AeewTe! Y UTq favat fArsr erg amoRar.

TIgex 0T e W= UTd a1 bl ST,
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HitsHd YOR
esHd 4H UHR 3Med.
- Wioe Aee]
- B AR

i fadavar uige 450°C Teq HH 3Ted T surd fadesvard
TTSe 450°C U&IT SR 3MTed 32T e TesHe B ol S,

IR (Flux)

Hire Wes?: ¢ U By urg smea- fod, Ry, sifendt, i,
DS IO ST TS (SATS) ST gt YT Hles RITTe!
IR ST,

FT1S JIesy: ¢ die, HAa, Tict, Sied, Heiam ST BRpEd
RuTq 3R 3T SIS YT WIes I3 aTiRa ST,

3fE®: I1 Y=l VAt Tl HeH BT

. TR e ey aim

. AR AT R-TeRS FaRRINd Be siaar
. fafaer yrA were anfor @i aTuR g AT .

TG § YT e HeRad 3ffgd S A=l de! aroRal
Srdrd.

FARTH BT
- TR ISR IR 3HaSS BigH el
- 8 PRITA Ufdsid Hd.

- ¢ fadeden dierar sraxas sl wgel g Sva
Ted Hd.

- B 3T WY WTE 3d.

- d Hiced qaHY SWUTdl RIS HRd
TRy fas

T FaSTarIs! @te Hey Tgar $ad.
- e SRR dIgHH

- e ufesan

- ST HeRT .

Y FAN

TRIRTT IPRUT H&RP TaTg 30T TR-U&Reb FaagHe ol
SIS, Yehd.

TRrs =T HeRe UaTg 1T Tes T SHToRer ol eed=aR
T YaTa.

TR-H&Re YaTg T, UGSy, URe fohdl 5d WU S,
[CIEERSERENEIN

TG {Ris

BIATCS gAgIRID RS § TP 5d 38 o goe Juabfd

STTaR X Fdl. urvad e, WRs=rn 2 fdar 3 ue
THIUT, § UIde SRSl YIS TUH aruRa Sild.

TSI TS fRieh SauRAT f3ieh FiRis SN WART
TR T8 BT HRd. TS o o, A S foba eaTess ey
HfRed e HeaHdrdl weied BUH dTuRd §iiS b gl
3o FaREs

B U disara Xfied, fides ey snftrfod weg At
CIERGAEIGH

q 3T RSP e, VIes R Tead guigol ¢35 cTahor
AT TS

gy wRIs S

3 UdeR fdhdl 9 WUId 318, TRH ATedTaR AT STiHae
Bld.

I FARTSS, UUaTd faRE IR, Ties T Tiaardt vaw
U aToRd ST,

TSI FaRTss, fBid FaREs Sftr spify FaRs S
TRSIOTRT G907 Xe1oid Wi RfeHrd el WU aTuRel Sl

M=

HIfRTSIA WY BIg TIHUIRIST MM BR THd TS,
STOT, T SR &R A9, d did 31 fUqasiand! v
TEUH ATORd ST, e AR 80° d 100°C IR fadesd.

e

? i FaRig e, I3, freras= ofor garir fiysror smg 3for IR
U I9AsY 3G,
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CISUE] HaYd ufshdT (Basic process of Welding)

IfEE: a1 ysara Yadt TRl veH @A

AET: AfcST 3§ U Uiehan Mg ST THH YTl Siault gid.
€ SIS Ul SHTCHTET SYRITIRIGT $dT eTaTedT STaNTE
SIOT fiheR U= S UaraT ATEHT dhal Sild.

gafRee WMWew IR gdHammm affeon Fa &
Thd:

- e afeg
afes wfipar - dmafRn
ST TR, AT b R AfeRm aRArAd e
- gifaee AfeST Uikl (WA Tl diet 3MT8) L g e AR
gelac o dfedT UfshaT WIefierymT0! qiffehd hedl ST QeblTd: R e e
- FAagt dim afegT - weR uRifee e Afce.
zafdee S Al geta arfferur hal ST, Qdhe: o A R SR
- CO2 T 31 afegT - TaERe afeET
AfeET Uegrelt g=IfaoTRT et .
| WELDINGMETHODS |
| Pressurewelding | | Fusion welding |
| - | | |
F0r|ge |I Resisance Thermit | Arc | | (T;‘:gggweldmg)
Butt Metal  Carbon Inertgas  Atomic
Plain Flash Oxy-acetylene  Oxygen-other fuel gases
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afegT Iy
A& fbar arRan el fdasqq sifaRaa urq eaar S,

TS fUoRRH & degd Masfquararat, Il Tol HRRH wor!
PSS, ddl T THURL de8 dreial Bad It B,

e AfcSTTAT TR SITUMRAT dTavTe Tote! WRR 3T 1
Ted gRifach o, T River v, Riar ) R v g,

deSS iged
S Siiec § SIsaed! F Hed qeedra Uhid fUdRh gefia
34, Sigeal UBR Fuika #Rd. de, U, B, T 07 <1

—=

e
e

“F
e

—Z

Fig 1

SQUARE EDGES

SINGLE VEE

SINGLE J

SINGLE U

DOUBLE V

DOUBLE U

TUN215521

(3MHeit 2)

1 §culke

2 Wgdise

3 d-Sige

4 HIR Slse

5 T Slise

T af&gw

IR SAA SISl SUIRAT Tord fdhal TR fadesqd Sfor
fadesden UTdaT Uha dIg 63, 3R UHR 48 AR Uh

Tifers fFARaR Siise dUR gial. 81 ufshar Tt uraeed 2 i d 25
forfi=an YT oS SISUaTITa! AN 3R,

Fig 2
BASIC WELD JOINT

BUTT JOINT %

LAP JOINT

T-JOINT E
CORNER JOINT

EDGE JOINT

TUN215522

SfTeriT-uRyfee= yomedt (Systems of oxy-acetylene)

IED: a1 YT Ract g HEH BT
. 3= g9 3MTfOT HHY SrareaT TRufeeh= Wiy 7 we S0
. B! g9 301 I 3G9 UTS W1 AfRrsegiHed) BI® HI.

I SO WIiE 1 kg/cm2 Tdd 3= Sramare TRifee aroRa.
(3Mepelt 1)

206

favaeaq Tiifed= Rdsmdia uiifed) 81 Im=d: araRar
STUIRT T 3178,

FHH @I Wi U gEe (0.017 kg/em2) GRafeed=
SFREXgR IdTed TRIfeei aruRal. (3 2)
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Fig 1

T
T

HYDROGEN
OXYGEN

FLAME TEMPERATURE

\__/ 2400°C - 2700°C

e

TUN215531

Fig 2

o

F

=
el
FLAME TEMPERATURE
i N 3100°C-3300°C
ACETYLENE GENERATOR
)——\\

OXYGEN

TUN215532

T AfeSTH aTuRd SITUIR T8 (Gases used in gas welding)

3fED: a1 year= Y9t gl 9el |Ta

« 19 AFETH qTuReT SATUTRAT fafaey yhr=ar e A1d |

. fafay v 79 W SR IR

e Y AT uRhawed, T Iwar SuF I
ST W Bl

Td Y AT SIS SHTTRIST STaadHdl .

S T 3T TSI SaaTeaT UM, T T U i,
§ AfcSTISY 4T TRY FRUAMTS! AR Sifd. (37Tl 1)

Fig 1

OXYGEN GAS

FUEL GAS

N
MIXING CONTROL
3

WELDING JOB :
TS RS U S AT
AfETRTST $4 TUH ATUR VIR T4 WS TASHT0l 3T d.
S i CRIE RIS
- gEgoH
- BB
- forférs Ugifera® 719 (LPG)

Fited T T HGHaAiT : TR (NSQF - ISt 2022) - 3R 1.4.54 AT} Hafera Riia

S LERIGERERED

T4 19 RIS Aed- Sfeddrd. U dl saa-dl 9add
U Sies@dl S,

QA5 T TRIH DI
iR + TR = afffery- STt 19 weid
SHITRISH + BASIOF = 3iIa-gS oM 119 Tl
RIS + DI = HITRI- DI 19 Tl
Sifferrer + Tadish = siffed-werd) 9 wom

T TRIH BRI ATIHT 30T aTuR
SiTereft- QR arg=h v (3t 2)

Fig 2

—

4?

OXYGEN

FLAME TEMPERATURE
\_/ 3100°C-3300°C
ACETYLENE GENERATOR

TUN215542
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T AT9HT: 3100° C d 3300° C

forey erq, 719 S, M, Wia sfci, B afedT, urq waroit
31O UTaSR WHARUR, SRS aToRE! ST,

ST -BTaGIST 14 TRt (3Tt 3)

Fig 3

-

HYDROGEN
OXYGEN

FLAME TEMPERATURE

\__/ 2400°C - 2700°C

o

TUN215543

TH dTIH: 2400°C o 2700°C

I SRl WH Had SfoiT, Rieer A eiftr Kaan
TUgRATE 719 ST aruRel! ST,

Sffqet-fafers veiferaw 1o wiw

TRiH TTUHM: 2700°C o 2800°C

g FHAE HTa ITOT Sfierral THTa S,

§ T TCTerT 119 SITTSY 1fO1 TRH BRI dTuRed Sird.
Tt Pra 19 wH

TRH ATYHT: 1800°C o 2200°C

I GO Hled GHIT 3dl 3T Riceery Aiesi anfor

Af T T - SR 3MTfor fAras (Welding Nozzles - sizes and selection)

3IEB: a1 ysar=n A gl 9eH A
« QAT THRTAT AoTdl fies@T
« PRI 9 Aiord fasT

« Taardl T 79 g9 fAasT.

e IoTe 81 Af e sAuTS U= Ush YT 3118 (A8T 8id fciedt
i SFacia) SarT Ridc! il godferd dhal offd. (3Tt 1)

) J J

Fig 1

TUN215571

AT 3MHR
ISTeraT STHR AT gieredl g Huiid e S,

A8 I AIeld UTde YT diee I Ta! A8 tReiH Sugdd SddId,
TR HIGdT Id A 3P IUIT HTaRID el SIS YT
AFETHTST HIdt Tl Iugad S-add.

T T SR AR
1,2,3,4,57,10,13,18,25,35,45, 55,70 3If0r 90.
et s gR Fuifd Pl ord

- AR S PRUGIST Y SISt

- eSS BRUGNIST Ul TRGHH

- dSE PRUGNIST YTl UHR.
JIeld STeg Aigadl R dled! 8 g%l caade g
el
BRI RIS KR CIRE GRS
TEH SMHRIAT ArTdal HH Gl ArTal aR Hiedl TR
TSI SR <19 ANTAl (@9 1)

Aiererdt Fas
9 1

Plate Nozzle Oxygen
thick- size Acetylene
ness pressure
(mm) (ka/cm)
08 1
1.2 2
1.6 3 0.15
24 5
32 7
40 10
50 13 0.20
6.5 18
82 25
10.0 35
13.0 45
19.0 55
250 70 0.40
Over25.0 90 0.45
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9 afed T Wie graresarn qRam GaGRI (Safety precautions in handling gas

welding plant)

SfeE: a1 ySaren Aact gl 9aH =Td
. 19 AT Wiie FraTsaET ST Y& FaRGRT Tl

SUUTTad SI0aMNS], UYH JRem a9 Afed Sqor axad
3Tg 3T R al HICHRYU TG BV RIS 3HTg BRI
YT a1 AIfed 318 1 “JR&T WUedTaR HTeTd Y= gal”.
fFrauia s e Aréh

19 AT, dee- Ta:dl TOT SARIT QRIS SV 719
AT WY SITOT TretH-HIST BTATS AT YR&T WeRGR I Urei
ol IR,

GRIGTAT WERGRT AgH FTeT I JHIGR SUTRA 3.

T ICER SUHTTHI SAUITITA! WTid WeReR! UTes0) SaRgdh
3.

ATHTT GRE&T

(@< fdra1 U¥) AUE 1. AT ThIC B3> Xavdll.

JeH! ftheex A=u9g 7T Ta.

5! T URRIY® HUS, TIERSY BIaHIo! TTOT YU HTa.

AfRT FarT s araar, Ry snfdr wreda
PUS TS TP,

SlegT SicgT el W& Ad degl MRt efidh CTBUaTa! d @iRd
oK BRI, Bl Tosdiose! TTHR SUHTd B1 Lebell.

3MT fagrauarardt SifRm Iuso AgH! grarht snfor erika
fRydta &ar.

HTHTE & HIUIATE! ThReAT SR Tad o,

R T Rifciexa Rifder Ja F& w1 fdhar AR WA
IO D,

iR o3 SuarTa! gl aTaRT.

R ®leeg ATRIA G fdhal RBMH ST & DI,

3 1. Rifeier IusTuraTdt v RifeieR o 9w,

AN fdhdT Wiwl-da eury [ifeisy @Rd dg gIvary Aed
HENA

FaY BT Uit i FRIEradas! Rifeisy A Ivzad! fRydia
IR,

AR SevaTydf &lee Tidhed ITh FRUTNITS! AgH! Ridex
Tleg b B

TR BT UTSTATST JRIGAT: TR gIoT Urstei! dedtaa! qureuft
CREUECRE NN

B USW / e fauH fae ars o,

STRISHAIS! aTRedn SuRaT GRifeef=ard! 8 usw seq
1.

SfoRToTRTa! B! &I Bl Ui SMIUT STRIfea- el Hee
IR,

Tt YRIEdT: 79 fifciexar gHRaT IR I Sfor uroR,
Y SIOT et RifciSRar STHUIR 16T ATl | .
SRS IS BTd 9SS Ha=M AT TRIfeei=arat
STT BTAH USS HaRI ST&fTd B,

SRR GRIEAdSIe] ey aiRId A9d dagl Wl
fagran anfor scTey gRfém f3eproft &a.

ST UAH §eR Usd ofdr Idcd, del dlel silulsy dred
(SHATeRSTT Y4H) Rid sq b1 10T UTuaTd g,

TRIH Teaferd HRaMl, sAargy Arord gRferd faRM AR &,
(3Pl 6)

Ty fISIadm, ST A 93 U vy TRifeed= area sifr 4ar
SHTTRIH dled ¢ B,

3T afeE T evm= &l GaGRI (Safety precautions during arc welding)

IfEE: a1 ysara Yadt TRl vl @A
« ATH-AfRETHED STITIP 3ol WERGRY FiTll.

& RGN

- 3T-AfET HRATT Heftel SRR fdhar e SR I T8
TP,

- et 9d gR&M URME @aE, T, Wi, o) TRy
BRI, (1Pl 1)
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Fig 1

TUN215591

- SIS Jg=aren WRemmTet Afeg T snfr fRfthT avwmE
- QORI TG AR §¢ B
- HUS dd SO TR o ST,

- TRY Y1 BT e o,

oo afes (Braze welding)

- OICSd B fohal afedT 9 aTRe dedid dldhid ASTRH
SATIOT foh T URTACHTATRH SREUT 1. (ATl 2)

TUN215592

- 19qd T Wd: T HUIHET YA B DT, AR

Pl B,

- ZARIS WF USSR BP ADI. I T HeAA 3.

WU CTBUITTS! afesT & AgH! W= &aT 3MIfUT 7 JruRerdd
YTd, YR SATT BTG T,

Ife®: a1 ysur=n adt gt HaH =T

TS AfeET(STHt 1): T SHSvarE! Uiehdr el dfesT
UfhdgR Sheui= ol fadeqd It WS & Hraadl

Fig 1
WELDMETAL SIMILAR TO JOB METAL

TUN2155D1

FUSION BETWEEN JOB AND FILLER METAL

AT AP T 2): 1 AT &) U AT i 3R Srwed
840°F (450°C) TR 3101 I Hea=a Wel [IqesuIRT Uise sraerar
Hed U fhdgR SseHd faaiid Fa ST ATl

Fig 2

WELDMETAL DISIMILAR TO JOB METAL

TUN2155D2

NO FUSION ONLY FILLER METAL MELTS
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STl 81 e Sevard ufdsar 3ig Sit 450 fSUt Afcyerauen
SR dIEETT Bat S 30T WiesRiren gad 450 f&ift
AfRIATUET S AIHHTT et SiTdl.

TR ST &) U Ufehar e e Wieflel TRUM Urel Sl oiTd,

- 1Y AR ITOEH Sigcd g §9dT, (@1 SIS U=l TR A
Heftel BT 3icR e 0.0¢ it 2fMR)

- U WRUd Fad ddl (@es M Eie sSfeimndt 75%
TN Uraexd A0 25% ik URTS (Gd [WEUTd) IR TR
PHRUMR G AT UToft SR, ATHes aTuRed ST YT
YR TG FAdT HITS-RH Hasd .

CIE IfETEISY fbeR IS SfoT i (Filler rods and fluxes for braze welding)

3IED: a1 yeare Y9 gl gel BTa

. SIo1 AT} SiTaRa® Jraaedn fafay yeR=an fhar Igd |

o ST fheR gy sioT -afcE T S 3Hd YHR 3Tea.

HiTte, et 3nfor seftd i 3ied cahdRIg BIuRfsid Hs
oTq 318, (3Tt 1)

Fig 1 SIZE (@ mm)

A

BRASS OR BRONZE

TUN2155B1

UHR SIOT S{IHANT (IS: 1278-1972 T 3IF1)

S fiheR Y - T13U S-C6

qre ST T ieren sy AT aroRuarTet S T
a1 STaea T a1 e AeRaer=d RS i THra].
(SHifRTSTAfT Tl e

TS &1 (3@ <Ry fUde) - 28y s-C8

A0 quF fhal Sa@a M T AcRadsr R/eH

fcTrdY. (siffaasmafsi wam)

[ Mdhd S - T_Y S-C9

I T, PR AH onfdr Hasd e afceTHe

JIRUITATS!. (SATRTSTASHT FeH)

EE ISR R NER]

TR IE2T 31 31T i

- JSHYA G PIgH Tl

- Tieed PR uiqan aig @1 ofd Sige WhaaR 3ifiS
YEolu0l TR 1.

G RIRSIA

Udes 3nftT »iw fheR Aguds S Td! e T avaTea

§S AaM AEIRGRAT Iud 3HRd. SR IR Faay
UM STd B ST, Wb,

LIRS H'I?j\%f AfeeT tl% (Melting points of common metals)

SfeE: 1 ysur=n Vact gl HaH T

. Af TR qTUREAT STUNRAT AT YT Afe uide fAfda

AT Uide: 1 IoHHd Oifae UTd SdTd Seed ardl T

HTE! AT YT AfecT Uide eaa 1 78l fad siea.
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Tqd 1 BTE! AT YT AfeeT Ulse cad 1 T fod aied.
| UTqd AT uige T afedT dige (°C)

e e GIC] %03
<0 HRE M 2340
RIS WNR eI QR
fers RO I FIEA T 232
S 2% A BT LA R¥RE
Hegfafam &UR R wa YRS,
Garel CLR-R]Y IBCa| ¥R
fOde ATCRIA 0 PIe LId R
=it R&o gie SR 243
[RILSE] 3¥%0

THHBTSST Ugd! (A3 (Methods of cleaning (For Brazing))

3fE®: a1 Y= At Tl HeH T

YHGTS ! HTRIHT Y fobdT Jffeqar sFdmal 19, T, A,
W, Whd ST AT ST, ST a1 d SigcHs sr8hdrd

i IHATSSISURAT Toll/ IBIAFER Wh $d 1S
RIEIG

- ORR SR (311l 1)

- YU SATReT

- fopfeq

- o=

- IR (3Pt 2)

- I o8 A HBIRa!.

S Wy, O, =, TS e Sig Th et
SISUT=T Tol/ TRBAY IGEHS UgdHd W dd o,
YT,

¢dlTdl. (3Mepell 3)

die S1for e iy org W9 exuaNel, 0.2 feaa s/
TIegRH aToRT. ifsam sififfiferse, 0.2 frani. ifsam Yeme
31for 3.8 ferex aToft 51.7° @ 82.2° W.

Wicy AgRFIY §Sacd fdhdl WiegRH Silscay daed™
SRS 3Tawud T W %Y dIR glsd.

Fig 1

TUN2155C1
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Fig 3
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Fig 2
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Diucd TS SMOT HYB R (CGRM)

TR (Turn;er) - 3@% eff

3T 1.5.55 ATl Hardd Rigid

mgﬁ?ﬁﬁ &1d Sforquia (Vernier height gauge, function and description)

3fE®: a1 Y= WAt Tl HeH BT
. iR gTSe AoTeam URT A1a
. B gr¥e Avr Frafee Al i

. ARFERFS R FEe e fafyy sy ardt &

TR FTEe AT HIT (3l 1)

D W

E Sl &Iy

F IR Wd

G " Wd

H BT ASuReT Wise
| T SO A
J&K QM1

Fig 1

27282930

wmwwwww”ww

\H\|\H\|HH|\\H|HH|HH|HH|HH
B141516 1

|HH|HH|HH|\\H|HH|\\H|HH|HH|\H\|\ W HH|HH|HH|HH|\H
6 7 8 101

=
TR gEe Torl deaHa ARk

TR g o/ HgaRMd SR HITRIRDYT 3R, FRiar
d HER ITTE IN 3. 7 T IR T@maR TGUCE 3T o
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FIR BITIRER AR P ITel.

Ird Wiara JRi shead SHTRI WKId d1F 3rdl. sy I
bl it T8 9 W USgUCS 318, H WIgSHY Sl 3!
STeR fafay Haue i doel SIS, JHdTd. Sl 81 oA TaRedl
SHfAUTST UIT 3T

A aRUTO a3d $9 TRAT0 RIS Tgucs T TR sl
TR T Tead e, T WSS Blad TR WEeds
SIedd 318, ARG S 3 fa-gifdhd HRUINIS! dud
I, U 3. qUTUATS! e Uiiee ShIgeR scieug Hisa
THTUNER dTOR Sid. T 3qET3! Hedid aeedl |Iod fdbhal S
el e 1R b1 ATe] TR Sfacig Sl STet 3 Svararat
IR HITR 7T, a1 g I W e 0.02 fielt
3. TAGUITANY AR BT THIZER T dTURET STTa Sieg!
T WA WHYT A0 U0 IS 3R, (3Hal 2)
Al TpedT YT g U0l Webdl Jows S0 sfasd
TR UHSd S Wdhd. YA o 1000 et ara emd=an Somed
TR grEe 9 Iuasy 3.

TUN225612

STRAIGHT SCRIBER

OFFSET SCRIBER

TR g8 ol i afkred: TR gc o= IR
AT, FoRid Uigce WhiseRus T- WSS HaHATIR
TS Teear HadH HTad YSoRedic WZeRarR HR1d AN,




Rt @l B0 ISP 3178,

SYFAH B BT3¢ 7o WP AS AT TI6R (S Had 3.
g1 S TIoH e, ¥ IS ST 4 T AGRAT ATdiddl ol
Yhdl. JBI Wzsdl fdd AT IR0GNE], @ fba Refifei
T3Iet TA0NTE FESE B MR, AT Aed AT ey F
eI, § S 7ol U It 7151 18U HTH HRdTd. TRIYS
IR e 19 WEfE A7 Wods gas! Rd o RS
TS T ¥ FHdl OIS, WhdId. § I e fafay
SHR AU FHTH JeT HH PR

STUET U1 TSR MY FIER gTee Tomed wsfem gfie
ATAUITITS! I 3M1for fAfg I Fad 9. § el 3 Hed
SR g

Fig 3

VERNIER HEIGHT GAUGE
WITH RACK AND PINION
ARRANGEMENT

KNOB FOR RAPID
AND FINE ADJUSTMENT

TUN225613

iR SR e arw: R gEe I R
Aisufiear SIS aTuRar S, (3Tt 4)

? Wil St 3Nfor arer URHT HSUarEEt aTuRe wird.

PGl RIET ST faaaurar qURITarTS! aruRe SiTd.

T SN eI S HISUITTa! S@id aTaRe S,

BT ThIFERAT Hed leredl & UREH IR HISTUITS
I ATIR S SiTel,

Fig4

ANGLE PLATE

VERNIER HEIGHT

TUN225614

SURFACE PLATE GAUGE
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Piucd TS SMOT HYB I (CGRM)

TR (Turn;er) - 3@% off

3T 1.5.56 ATol Ha1dd Rigid

é'ﬂﬁw e ST SAToT HICHI (Templates its function and construction)

3fE®: a1 Y= WAt Tl HeH BT
. ede gRyTRE F.

e e Aed T We Bigepea IS iome ey
TR, JTeumy

1 YRIGeH AU ST UaTETa! 10T §HH uRaTr fawgifard Hrol
TSNS, Y 3 THH U SIRID 315 d.

2 TRUQE SFEaRa® MUY CIBUIMNTS! ST SR
YUONIST 9D $@ geard HRAl Il e iy
SqeoIdcs RIE 3R,

3 ST UfchudTd! AnieRie WU SR Ul

4 3P 3T Bigd qURITAT Y UM,

TeTaR feaedht mfedt

TR fafgelal TRyl 3Ry Qdhdrd:

1 oid fhar dicae Hai®

2 Wicdl THR A ST

3 Hifed a=g®

4 dfST fhar BifcET g

5 TSl sra=gandn

6 HICT gl

7 SR ey .

qurofe WU SRACHd el W&, b,¢, AH Srad TR,

e Aca HfobxE A HUgME! Tracw: onfie

PHROGNTS! 3 U qaR Pl ST, Pl 6,7,8 T W

P13 EMGAd. A, B 30N ¢ i ARG PR Wicqd Iy

A By quuarTsl S fogifed FHRuardt 3

THIC A 3G,

ST 9 AL WH3R A A TFABIHR g Wie Aed gram i g
TS & TRITA S 1 YR JH AT AT W3R
SHAl TUBIHR SIT SSUINIT! ATIRA SITd.AT SeTaRuNd Td
Sdcal AN 860 R o8 i WhroR Saewal UahT SIofl afelt
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762 fordt amg onfr 99 Saeuwela siar 458 et smg 3nfor
e et 1.2 fred emR.

AP 10 Whd SEAUHE Ued A HMR gul ATHRE
afemor frgiferd ot SMRd. a1 VPR gie g wrfaargR
Ul TS CHE TS0 SaAH 3G

Tl 11 HL B e Sl qURuarTet Teh ame Sie Aed
THIIC ATORe SIS, Xl

Fig 1
j % ;TEMPLATE
// )
TEMPLATE
TEMPLATE
” =
§
CHECKING ANGLES WITH A TEMPLATE 4
=
Fig 1
\
CHECKING THE CONTOUR OF A RADIUSED CORNER Z
2
Fig 3 7
WOODEN % :4//;' g
TEMPLATE QU 2
CHECKING THE CONTOUR OF A ROLLED PLATE z
2




Fig 4

HANDLE

SHEET METAL

DISC (TEMPLATE) CYLINDER

TEMPLATE USED FOR CHECKING CONTOUR OF
CYLINDRICAL WORK SUCH AS DUCTWORK.

TUN225714

Fig5
8 mm THICK
DRILL
3-17.5 mm HOLES
IN CENTRE OF FLATS
20 OFF - 76 mm x 8 mm FLAT w
g
THE USE OF TEMPLATES AS A MEANS OF CHECKING E4
2
Fig6 350 350
| |
| &
2 B
(=3 wn
NN
; | |
I | I 2
T T <
@250 A ‘ @250
|
‘
T
3250 e
~
g
CHIMNEY SMOKE COWL 2
2
Fig7 FLANGE ALLOWANCE
(ADDED TO MITRE CONTOUR) SHEET
METAL
- DATUM LINE - -
|
i
zD !
4 ‘ i I
8 —f=4 T
™
I DATUM LINES A i
7D = 786
-
S
LAYOUT FOR ‘A’ WIRING ALLOWANCE 8
z
=l
=

(ADDED TO BASE OF DEVELOPMENT) —

S 31O CrcieHetd B

Fig 8
o
o
~
n D
o
(=]
w
®
LAYOUT FORB&C E
&
AN EXAMPLE OF THE USE OF TEMPLATES %
2
Fig 9

THE COMPLETE TRANSFORMER

TUN225719

? o9 YRIURT S-afad g o 3refds Set 3

81 e 2ite Sfurf Sl it AR 38

34 S

HH! 3D

I TRY AT TR STTd

B 31ufd SrEHauTa! AR S

% SO HHT 3D STy

N

IJYUTAT cRIcHe 98 SUAR

e SATOT B B AR SO RIS ST v,
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381mm

762mm

PATTERN OR HALF-TEMPLATE WITHOUT JOINT ALLOWANCES
SQUARE TO ROUND TRANSFORMER

TUN22571A

218

TUN22571B
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diucd TS ATOT wﬁv (CG&M)

E_-f? (Turner) - 3'@71337

3T 1.5.57 ATo! Haltd Rigid

P IS - RS, G%{QT TfOT T Ue® (Screw thread - definition, purpose & its

elements)
Ife:a v Yact Tl vem &/
« &3 ufeuTia Fr
« YTTR YT 35T (RrsTae).
Flg 3 APRON WALL PINS

S B UHEH - R U Rt 318 S RdfeR far B ca N R
iqclt gferarear AnTan sfadd HRdl, ThHaR dlowe (dhal 3. Xa
(3Pt 1) o o
3T 81 TaT ulscgR AU SIURT U6 YHRdT O 3ile it | % LeAD
Rrcie fbar B Wi Thawar wed fheat o @ 32, N s %
Uforrg=ar gaicR Uehadr Wi fhdl. (3t 1) eSS °E° s &

F|g1 LEAD SCREW HALF NUT MECHANISM %

(2= a1 AR RS
EQEE’?DF 4\>\\\/\ - e fefer a=far emf 3Fd SRR,
——__ | & A Ued (35 4)

/ Sy LEAD ANGLE

TUN225811

THREAD LEAD

IS I
- RCFTTAT ST 3al. diee IO e, (3T 2)

Fig 2

AN !
\ %

L |
BOLT ‘

- T U] 3G, TS WHNg 1T AT (3Tt .3)

TUN225812

ASd YN WIATTTHTO S SITdTd. (3Tl 4)

Fig 4
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o
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9
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feasrR=g
TgE A

B aTd AeT ST 318 SaTaR STel dS< STaciid 98 HTaa Sl
3T Siarfa Y= S1edid, df 9 HIUHR Jafd AI6T g

S, (3Pl 4)
fopie o

BT §TeI 98 HIUTHR dUR BIUIRT Jafd el oI 3MTg 31T
Sfaifd Y= dEdId, O S 318 SATaR 3 HIIaT il

g =~

B U] DI Ricieal N g Sl YSHYT = UHR Aal
DI A S VST $EIsddD! 3. O TG Y Jofl Th o
A 33,

st fog

? Ul JSadid Ulse Uy UfRiad THicR HisTeied! aTe
P

THTE IS TP SISUIRT BT G TR TR,

*C

{-ICnId'J PERE LJ'Q'Ivfd')c‘ll SITSUITAT doa AT ARBGHAT ¢ FBUIdId.
Ri®

B hec 3IfUT ¥ i1 SITSUIRT TR0 311G,

XS HH

BT IS Wi~b &I HITHY JHTIRIG B 3718,

Jeft 3
B e 3T Je=T Tcadid daad 3idv 3%,
BRI B9 (31 5)

Fig 5

HELIX ANGLE

PATH OF
THE HELIX

‘ CIRCUMFERENCE = 7txD ‘
I 1

GLOBE VALVE

FLANK
FLANK ANGLE
[ DEPTH
OF THREAD

MINOR‘ DIA
MAJOR DIA

HELIX ANGLE
ENLARGED VIEW
THREAD PROFILE

TUN225815

ey UfRae dead Flededl Y81 FHIUIRT S 38, §
TAER Hiofd S

=
pitchdia

S o = fererd I f&3ie v,

4 dia = Y1 g =M.

YA TS

IS & WUS T R ¥ Yg o Hal Sfan SR famm

gl R sld R A Il gIarT 98 3Ig 10T SR
fa=m gsaresTen G2 S TR oY STeT BT S 3.

ISt geara

TR HTHIER T d Siera BIHTA 3r/d, degT Y goard Ria
WIE U BT ofd. SR UHTUET STRA Giored Sciid,ax
SRIATA SHATIOT YR TR ST SoaTe! hidhe Hlobogad
UTguaTgR FYiid Fd ST .
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WIETHE B SIS, Xbard. T (i e aedl-werd dea
BT B IHF TR He Haed JHH o= R ©rd
U H3T 3l Heel-Te I8d TROIIR STl gTdrd fdhar
IoTcT BT VY 3 Whard. ‘WS’ 8T Weg AgH! Heel-wIe
TUMHR el Sl

HHAT TRTE, Y81 U HHId HH SauarIe! T Sdg

foaer—g

g 998 U Ugwl bl gay HRugrra! aray Ao Siafd
AT WIS G Trsarel! ST 3Tg. (ATl 6)

Fig 6

HALF ——{=—HALF
CLEARANCE —={i—— CLEARANCE

MINOR DIAMETER

NUT INTERNAL
SCREW THREAD
EXTERNAL

THREAD

L - LENGTH OF THREAD ENGAGEMENT
E - EXTENDED MAJOR DIAMETER OF TAP FOR CLEARFANCE

TUN225816

FIT OF NUT AND BOLT

A 1-¥eTd, JolaTl gTd SATIOT STaT §Td a:{\‘f (Multi-start, right hand and left hand

threads)

3fE®: a1 YT Vact g HeH T

. R wrd onfr aedt-werd A5 afkreainy) e we

. A-TWIE ASTAT SUARTIE! SaTexul &l

- JSTSdT gTaTeAT TIOT ST gTaTedT Agwrear akreaiasfia B siewan
- JSTST GTATEAT TIOT STHT FTATeAT AT ATURTAR SGTg<ol T

SRR TR 89 Hd WA, A BT T Bredd
Rrcisz g fbum=ar uigcan Anf 3mg o) &1 are sief 3nfor
ORERT A FRRUR TOIRR IRadTa.

SegT Tehd R T -Tadl degl aTa Rt wIé 3 wUrde.
e werd drsmed cits 3nfor for g|m smed. (3t 1)

Fig 1

LEAD

/ /
/ /
/ /
/ /
- — AXIS
1)
PITCH \
CYLINDER

T W (S9d WIC) ISTeAT dIadid, T 4 guaradl 3FTel

TUN225821

ARl seesdl (3MHdt 2). & U9 7 drgddl gl e
TTeaUaN W& Hd.

s = fUr x wrd=h g

ISATS! AT e AW 3R, Hel-wre I aR

Fig 2
PITCH

\\\\%
AAAA

LEAD
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T U, O ©W SAGIAY 368 Mddl. Heel-wTle JSqes
IS S HUI 3l A BId T Wt Setg el graara
BId.

STSAT gTATET IS ATIOT ITaaT FTaTaT YT

TP §SY WU Epel IS IeA e Hiad! eTeded fega
ST BT 98 TSIl Iac [aRH aradl.

IS ST ST BTATAT BREAYHT JTURMeS WGl BI0IRAT
BTe! SIIANTHE § FHIIY T3

Jfferifess: e TERA diee <l I 81 0 WU o Iae
VST PHaldl AT

BT for wifdm: Tediurgy dRauman sifafed TR uaH
IS U Sgddhal 3ol ST STam giaral alal
YSHHE ST

Whaar: W W @l siifoqeq  FaRd aroRan
FlegURH 97 HRUTST STl Bl 999 dTRdd.
(31Teprell 3)

Fig 9

—— ADVANCES ClLog
< g s
~ S0\\@
/ AN
T
\
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AD THRE,

&
e =
,
/
/
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[i T
, \
(B) LEFT-HEAD THREAD
RIGHT HAND AND LEFT HAND TREAD
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Hiucd TS SATOT HYB NI (CGRM) 3WIT 1.5.58 HTA! Haltld Rigid
TR (Turner) - <D ef
PIFEARE I (Combination set)

IfED: a1 yare Y9 gl geH BTa

« PIETE TGTR HIT 3Nes@T

PITIHRE T [AdY TSR HTHNIS AR I3, [bdrd, S

P A3MIe BT, U 30T S JUrgo, Fig 3

BRI T (3BT 1) AD 3T
- URERRES (1)

- WRES () @(\@
- HeRgs, o (3) =
- Ao @) V

Fig 1

TUN225723

SCRIBER Fig 4

TUN225721
@

IR TS

W3R gedl MUAER Th By 90° 30T GIRT 45° 316, §
90° 3T 45° ®IF Frgifhd HRvaNTST 0T qURTATS!
IR 1. § AR dHUNg e HRugrre! 3Nfor Wiiedt S
TS0 S Tel aTaRa SIS, [Mahd. (3Tl 3,3 ST ¥) Fig5

Fig 2
é CENTRE HEAD

g o gRfda suamrdl, sifemEE e
ATREHAR TR WS bd uifgst ST JroRarn
fhar Aregar &féT gl e wirss .

TUN225724

TUN225725

TUN225722

? MouNE dSaaR Sedd Yo RMYvITTa! aoRd Sifd. UICERR S FhRact W1, el ST PIUIITEY $a=eeh I e
(3 5) el 1S e,
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U 88 1° & SEHaHd ®iF fogifed HRugrme!

SR deerS gl R o oheddl fake
JRd Sl WHAY Wil Yc HRUANG! IUgad 3G,
(31l 6)

PROTRACTOR HEAD

TUN225726
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PlUcd TS AT HYB RN (CG&M)

TR (Turn;er) - W af

3T 1.5.59 TT! Halerd Rigid

YR A BTl HaYd d<d (Fundamentals of thread cutting on lathe)

IfE®: a1 YT Ract TR 9EH BT
. YR ¥ HIET a<@ |

« A BT THUH IHIRAY SRTad HIT Ns@T STfoT it i I

v dSH

IS BT d@: IS BT dcd WU DI WS Silg g
SR fhal G HHRTAT WHAR THHAM giordd
& TR B, 30T SHTIRIH ¢l Blede, e Uid @ eg=
YT et QA X gad anfiegSFeigaR gara.

BT T e WpaAT Al el Faudd Ay dYog .
FHEERIA I8 NHRAA HHR ¢d TS I 3¥d. Al
THeAT AR SR BT STUTRAT d€dT 8Td FHeid Hd.

AT BT AL Jaarer HRT (3P 1)

Fig 1

SPINDLE STUD GEAR CARRIAGE

GEAR
FIXED ON
SPINDLE

GEAR

SPINDLE GEAR

TUMBLER GEAR

STUD GEAR (DRIVER)

IDLER GEAR
LEAD SCREW
GEAR (DRIVEN)

GEARING BETWEEN SPINDLE AND LEAD SCREW

ATPpdid o MR TaRIGR fWSAUNH e TR SRS HAl
TR Sl STl 8 WY R, TS TpHYA et el die Thug
g TS Homed TG et S,

4 forft foreran offe TF SrTciedn = SiiaaR SeTe 4 it fig
@fS) IS PruTar AN, SegT Sifd Twa fhal deeT TS g

cad 4 e gafduardt T Y@IegRE dall ligel. WU,
€S Rl (@) 50 Y e, RUSayg I 99

TUN226011

YR T fHefauarrd) s & g (gEen)
eRe fthag ol Uifes. (3l 2)

SR SMUeTe ATd dyHe 4 e Uash 2 it e 959 wure
3, TR Sd T ACIH DR AT e o 1/2 Y@IegRH
fopRard) Sliee s ¥ AT HH TEd. WU, S

Fig 2

CARRIAGE

LEAD SCREW
4mm PITCH

DRIVEN
50T

TUN226012

e fiR) wo Y e gREA R (et ¥ feR) 100
Ay 3 g,

SR UTe SidaR 8 A U 9 wrurEn sid, R gad
Sieam Ui YeiegRHAe 8 il gadard. ST Siig U A=A
FA degl dIe ¥p 2 YeeIegR fUhrael Ufes, WU LS
e gue W yad. A Sl el Yo Ty
T STEeeH i (cls & ER) 34 &Y 3rgd Trfew.
AYR Y8 FIET: TYR IR ¢ FAFHMR AU HRUTETS
Yeid IRl TUrel RBTR ST A=y HIHRIA Saerl T
FR - U RO, ARt AR Tieal AT BRI
DHIAE!  MaTS YSHe ¢4 dhall old 3T s, IS
BT A Pl T GRTATIHY I8 ¢ oA HeadH Y
Ufrara X84 311fYT dead e Hal 318,

Hedl S GIF UBR el 3Te:

1. Ay UfaaaR dead srcedT gadl 4 SITul, T4 d 0.05
0.2 forft Swyodd seaa

2. B WA Spamed gRifqaedr Ugl 30° Aftd ST,
S DI e IR HUNH S T AT Hee,
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Piucd TS SMTOT YW
Eﬁ'\"(Turner) -m

3HITH 1.6.60 ATAT TS ed R

YR Sienfre 1;'I'@T&'ITJT '\‘i?ﬂtlﬁ?l'q( Different types of screw threads-forms,

elements and applications)

IfEP: a1 ysurH A9 gt e T
. fafay yeean wp dga Aa @
. &p Y= fafay WUt Ara o
. T e M1 ged WY HA
= g4 fafay 7o CIRA FTe% HIIAT SId. § AT Tesdt eTesd AT SiagT
Bsw s fafw €< fgeadf dsw feei SroTet gt geiel FHmISHTER AR PRl
BSF 9: fafew e vig 98 BA 93 (TP 2)
BsP 9s: fafew € ed ugy 9 nos z
B.A. 9S: fafewr srifuem 9 \
5.0, A i8: SexTere WeE SiffTEA AR s \ 1 &
- SR e i e A8 5
BIS Afew IS: SR it EfeT Waes Al 9s. .
Flg L I|o BRITISH ASSOCIATION THREAD i é
A o C A1 IS 47 1/2° |1 DI FHIAY SHTQ. 3Pl GO
| & ST IO SR Hedh 3Ted. § fagd SuBRUT B¢ T, UsHTesd
- RN &, AT IS T TR W1,
/ T\:/T HwTES IS (3Pt 3)
T|© -
WHITWORTH THREAD (BSW) §

BSW S (AT 1): TTd 55° °T HI- THIAY 38 AT ISt
ST 0.6403xP 3TR. e AT e TaT Hfdd Heamda Maer
Ha AT ATl e SATOT dS= 3R Tehiadia Yae gxiad.

BSW U UHWE N & SieTHed aRifddl Srdl. Iargrund:
1/2" BSW, 1/4" BSW. C8d QiaTed ANTa! TP df A&
TRt gRfad. BSW 98T dToR HTHRI IR BRET JS3ra!
FaT S,

BSF ¥s: fafkiy armardt Tp1 < Wew aviedr g1 39S BSW
VSR 318, U1 AT RIS Bsw ds1d ufd 1 dgareht
RN ST 3117, I&TERUNY, 1" BSW Hell 8 TP 31T 31T 17 BSF
He 10 TPI SMTRd. GRUN BSF AGTeAT FITeT ATIRTS TPI <ft
D T &, § SATCTHISTE NI TR S,

BSP 3S: UTSY 31107 Ursy firdhrarat ar drs<h fReRY deft 5.
T9A AT NS fUd grRaad. d BSW ISURW SuTd
3R, U Beredl AiSIS! S e
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0.866P
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I |co

ISO METRIC THREAD,
UNIFIED INCH SERIES THREAD

Afews anfdr S a1 G Wi aTat, 150 7 81 9 fawfya Far
3{Tg. AT DI 60° 35, hie MU ¢ Wi fled 30T IR
oRA el eRifdeaTymI 31Rd. 81 98 W BRI
ERIMEISIEISIGIE

Afew Wesdr g1 U8 SLTHS ‘M’ 3R =ffaar Sy sfr
IR FHrorf Arferraret T e eRifae S,

33T M14, M12, 5.

WIS ARG, ‘M’ SRR TIE N 3Mf0T g .
J&EM14x 1.5
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P DK ﬁ'@lﬁ)’ﬂfﬂ ( Screw thread applications)

i SrfsciiHed S UlaR=al SXARUHY © IS Ui
He@r! YieT Somaard. e alRkFas o onftr s g
SfIEPTHT HRUAN Hed HRdl. W3R IS YA & S
TR iaR IR HRUGTG! 30T 98 HiTHL JS= i
THTS! ATORT ST,

fafdy siftife! aTRiaTe! aTa 959 SMfr Sidvfd 959 ed
&l ST, (3P 1)

Fig 1
ENLARGED VIEW

TUN236121

o)
T AGHAT AR

¥ ISHAl AR BREAY WU Uhd URe- SqUard! SfIfor
MIIHITIR Tedh [SqHed Hal S (3Tt 2)

Fig 2
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N
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NN [ || N
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=T T

/
TUN236122

TUN236123

3 HIUA HRUGMIST (3Tl 4)
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) ‘.

)
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S i

Fig 4

ENLARGED VIEW

TUN236124

TUN236125

TUN236126

£3°3 QS}I%[ ¥ (Forms of screw threads)

T YN Ay WEY
fafay siazadar guf exvame! fafdy U ¥ 959 Suas
TR d. F IS g5 WY 3HTed

BRI
WIR IgH

& dsw (et 1)

B IS V' BRI 3drd. fafqy geRd g 959 Suasy 3imed.
& 9 81 &% Y1 Wald YU JIIRET SR WY 317
IO diee, e 30T A HcRS! RUST 3G SR
{107 SN SIIyAITRTSY aToRe il

Sl TEH MO HYBaRTAT : TR (NSQF SoTesUll- 2022) ST 1.6.60 WIS Aafdd Rigid 557



Fig 1

SQUARE THREAD
FLAT SPACE

DEPTH

0.5000 0.5000 0.5000

DEPTH = WIDTH OF FLAT = WIDTH OF SPACE =

WHERE N =NUMBER OF THREADS PER INCH AND IS EQUAL TO 1/P INCH

P
7 e | o [N/
r b
:)\L&\ ';'2 Hw ,f
B x 45° r
\ 5o Ny, oy

FOR SQ.30x3 & 60x3
hl 15 e 15

H 175 r 012
h2 1256 b 025

a 025

W3R ITT UGS d ASH :Xh3R AU CUHRSd Jgaaed
V' IGHUET SR oh1d YR & 3. o 'V’ ST et fdhar
KT THIRT HRUITS! SIS ARG 3HTed. d BREFHT gt
TR ST AT,

TR AS-TT IS Wi ST Ufagyel daad gard. fog
3101 SR T imeEha Yy 3Tl 1 el gRifaar o,

Tt fobaT <ra! TR HRUGNTET WhoR 9gH aTuRa Sl
dHald JMIE Fichd BRI,

G 3R AS:ISd ST q e GUTRG Wh3R IgH AEH
WIR VSTIRY AT, IS S V=T et foraen Hot
3Te. SFYANTIAR S Jadd. ad! FiHd creuarma! dsd!
X S} BT 45° T AHS Ppotl SIId. B I A TG et
SHTIRAD 31T A IR ST,

cugligsd AW A1 ISUHY U UIHhISd 3Mg ol WheR fdal
V' IS W AT ST SUeSdr UBR 318, o et fdan
kit YR HRUGTHIST aIIRe idld. usiissd dsd fafdy
W&H%H:

TH Js I IS
qr-gd oS q s,

TE AT (TPl 2): 8T VS WhoR VST Fad 3Te. ITd 29°
I I AP 3R, 3 Siieudrd] § Wery fod Sid dRur
TN B0 Y 3R,

Y e THpHE T U89 aTIRd A, dSdT 81 YR 37eaf
et gAY Ufaedr Gem HRdl. Afiew T dsHe 30° AN B
Ty 31mg. e onfor fafay gewimddia Taiy snpdine a=ifaan
318,

TUN236131

Fig 2
CREST

DEPTH = 0.500 0.010 IN.
N

CREST = 0:3707 = 03707 50052 IN.
N N

WHERE N = NUMBER OF THREADS PER INCH

/////// >
W INT. THREAD
. P 30
.
Ri R3
/ ﬂ
\ N ?
) S
ﬁvﬁ*z N D

=

PN ac ‘
dNOM ‘ 7 \ ==
EXT. THREAD
| N ﬁ\\ \\\\\\\ \ D4 DETAIL FOR 36 x 6

ac=05 H1=3
R1=025 H3=35

THESE DIMENSIONS acR 1R 2H,H &h 3 R2=05 h3=35

CHANGED AS PER PITCH. FOR DETAIL SEE dNOM =36 D4=37

1S:7008 (PART I, II, Il & IV) d2=33 D2=33

d3=33 d1=30

qe¢H AT (APl 3): ToU IS Ueh Wi JsaT Lfaaran
Tad Sy 3T GIRT TRidh 45° IR 3. § UG T HFTAR
RS Sdd o1 URR B I8 ThHT Widball Gad i
HRal. Ml 3 T dSd fafdy gew axifaa.

Fig 3
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FLAT

‘ DEPTH

7

DEPTH = 0.7500

WIDTH OF FLAT = CR1ICTS
8

TUN236133

AR Ta U (TPt 4): T7 4T I Vg oA
TUM. 1SO gHhRS Jsa UR=agdl o St amr=agoy
TR 1d Bl

0.866P

H=

AMERICAN NATIONAL THREAD ,S| & DIN METRIC THREADS

TUN236134

i-gY As: T 9 Va1 UG USR 3118, T JSHD, Widh
YU} &1 3° &1 B Fhalell 3¥d, TR G Wi 30° AT
DI Fbeiell 3.
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IS Hes WHTSd Bl gl W Hd. (3Pl 5) e dauid
giRAToTE STTfds G, Ymm

g ¥S: BT SMMHRIT TaH! JSUREE 3dl IR JSdl S T
AU TR 3. BT IS T MR HTUQT STl ot 9 et
TS S, 3Pt 6 T IH VS Teh gRITT 3R,

g e 31for aH =t AR 3= fyepTuft et il Wt fyeToft
YA BIehHE Tdl TR S 39d. § Wig HHl
FHRUGTE I &R G .

Fig 5
P
- P P
Tl~n| T TN M 2 2
T _ ey W L
)
lal @&
/ w 8 [SYT
— o N o
Il 90 ‘”_ é\‘ IS
S|
Q
AXIS OF THREAD %
—_ = — - — 3
3
BASIC PROFILE FOR SAW TOOTH THREADS 5
2
Fig 6
CREST
29°
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=
o
w
fa)
, 7
ROOT
0.6866 0.310
DEPTH = ROOT =
N N
0.335
CREST = 8
N o
g
WORM THREAD =
2

Jod 489 Fhd JSdl MHR cUgssd Yd Al HHR
MATGR MR, Il FAffed SN 3R, 3Pt Ao IS
WY gRiad. d MABR ede JHIAY Jdeid el
? Bl (s, Yed IS HUCHT, BioT S URt SISt armRa
S (3Tepell 7).

Fig 7

hy

|

!
H

h |

D1 1
}7?
D

dq

dp

BASIC PROFILE OF KNUCKLE THREAD

b =0.68301.P
hy=05P
a =0.05P

DESIGNATION:- A KNUCKLE THREAD OF DIAMETER
60 mm & PITCH 4.233mm SHALL BE DESIGNATED AS
k60x4.233 1S:4695
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DiUCd TSH SO HYD
TR (Turner) - mﬁﬁ;‘;ﬂ

3T 1.6.61 ATl JaTtd RIS

¢ ST - I TR WIRIAT 3MIfr UMT (Drive train - change gear formula &

calculation)

3P a1 Y= VAt Tl HeH BT

. O iR 39 o1 3R & |wRm

. fafay yeprear 39 firR e siesar anfr wi=ht Ara &
. Ry Wer e ofor Furd s iR Taudha v o

I R ¢9: o9 AR ¢ & wfierf 27 omg St fhe w
R feeas MRETRTRN SISvara SR H1H HRd. qUdl
T Rt Sare qRad SiTd ST aToR 38 HicT G
s 3nftr ot ¥ XM Tt fe T[UIR HRUATST el
TS Whdl. T IS aroRedn Somaf ferived 9 iR
T A B,

A MeR TG IEER AT e Merf onfdr s
SR SRTaTa.

e iR ¢ Rrgd 1Mier ¢4 8 te seaum feRr ¢ sd
WA e T G MU T Ise il 3(d. SRR
30T SIS e T R, ATTSTR MR Y Al off MR
TR THTFAd $Rd ATel. T S5 Hhad @R A Seed
Merd AT SisUl, T SEee ®iadl giwdd [axN fHedul 81
31g.

31t 1 Ry eR ¢l IR grRaad.

Fig 1

DRIVER

INTERMEDIATE
GEAR

DRIVEN

TUN236211

ATHT 2 AU JHARR AT STEce MRl ArSfET grgad.

SRR IR 31fdr g R Sifear Sraedr som de=r
[EERGINEESKATIRIGH
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PUNEHS R : Fdow], Risa oftr dte wpadia e
AL TUIRTAISY, Th ST ST U S waid fHesaor
ag T, TONR UG et ST ST o arf=n Iudsy
AT ool Meri fAwae S S THIUET STRd STI@R
31T U STSce et 3Ry, 3= A MR A Hurss FR
¢ TEUIdId.

DRIVER GEAR
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IDLER

DRIVEN GEAR
ON LEAD STUD
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Fig 3
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e Merfardt T SHexm

3aTex0

DY

4 Toreft Tl oS TP SrciedT =T SilaaR STgTe 4 it fig
(@S) U8 HIUET ARIG. Siegl Siid Uahal fhal dl die &pr
T 4 Fre gAfauaTTadl Ueh Y Ieg A dell Ulfgel. |BUH, TS
IERAT (SREY) 50 Y 3NN, fUSd T YGeg=-d
fesfararardt e &6 50 (@R frrus ffdd Far
TR, (3Mepell 4)

Fig 4

CARRIAGE

LEAD SCREW
4mm PITCH

DRIVEN
50T

TUN236214

&9 2

SR ST Ard ayHe 4 e Uash 2 it e 959 s
3, TR Sife T AT B AT ol T 1/2 Y Ieq=H
fOhrardt Sl dis ¥ AeRH HH! isd. UM, IR
s fER) 50 Ay e glsee ®Id (efe ¥ faR) 100 Sy
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Therefore Spindle tum = 4
Lead screw turn 1
for which we must have
Driver teeth = 1 =

Lead screw turn

Driven teeth 4 Spindle tum

= Pitch of the thread to be cut

Pitch of the lead screw

(for British standard screws
TPl on lead screw
TPl on work)

isd MUe SR M dodr R SR WUrdd.

IeTerudle wpd! fUd 6 ot sme de=h U= 2 foedt amre. <
rerd =i, Rpoe iR ¢ret.

Driver teeth = pitch of the work 2 2x20 40
Driven teeth pitch of the lead screw 6= 2x60 = 120
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Driver teeth = Pitch of the work = 15
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lead of screw to be cut x
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14 14
driver 3_53_5
driven 70 70
3T ® gfRrbe 25 T 3fd 70 T Terfus firg weq, SR
G ATEY, SR &IF THM A Jues S,

T SR T S8 e MerfAeyT A arafas e =i
3T
0.00005 il F&, it ds=r 1 <9 @idiven gAR 0.0016

ot (0.00006 ) =T THUT U ST THTA 36, B ATHH
IS oS e Sba=T SR Haied 3Te.

SiUed TgH AT HYha=ii : TR (NSQF SSeUit- 2022) W 1.6.63 AT Waltd Rygid 545



DiUCd TSH STI0T HYW
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A4S AR ST - ST, HICIRA MO ATUR (Thread chasing dial - Function,

construction and use)
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s IR sTIw 9

Threads per inch to be cut Dial graduation at which the half nut can Reading on the dial illustrated
be engaged to catch the thread

Threads which are a multiple Engage at any position the half nut Use of dial unnecessary.

of the number of threads meshes.

per inch of the lead screw.

Example TPIlLtobecut-8

DR T.P.l.onlead screw 4 1
D TPl to be cut ] 2

The predetermined travel of 1/4" is represented by the dial position in the exact middle between any numbered division
and adjacentun-numbered division. The halfnutengagement can be done at any position atwhichitcan be engaged
(ie. 16 positions).

Referring to the dial is not necessary.

Even numberofthreads Engage at any graduation 1
on the dial. 1112

4 Iy *
B positions 4172 L

INDEE LINE

Example TPlLtobecut-6

DR T.P.l. onlead screw

D T.P.I. to be cut

S
6 3

The predetermined travel of 1/2" is represented by dial movement from any numbered division to the next adjacent
unnumbered division. The half nut can be engaged when any numbered or unnumbered graduation coincides with

the zero line (8 posifions).

Odd numberof threads Engage at any main division. 1
2
3
4 positions 4
Example TPlLiobhecut-5
DR T.P.l. onlead screw 4 4 1°
- = = = — Predeterminedtravel = 4 x — =1°
DM T.P.l to be cut 5 5 1

The predetermined travel of 1" is represented by the dial movement from any numbered division to the next numberad
division or from any unnumbered division fo the next unnumbered division. Therefore, if the first cutis taken when a
numbered division of the dial coincides with zero, then the half nutengagement for successive cuts can be donewhen
any numbered division coincides with the zeromark. Ifthe first cut is taken when an unnumbered division coincides
with the zero, then the halfnut for successive cuts, is engagedwhen any unnumbereddivision coincides with the zera.

(4 positions)

ST TSH MO HYBaRTAT : TR (NSQF SoTesUll- 2022) ST 1.6.64 WIS Hafd Rigid 539



[Halffractionalnumber Engage afevery other T&3 ,
of threads main division. or 0
284 T
2 positions / :
—= H |
Example TPl tobecut-31/2
DR TPl onlead screw 4 8
DN T.P..to be cut 312 7
The half nut can be engaged only at opposite numbered or unnumbered graduations (2 positions).
Quarter fractional number Engage at the same 1 0
of threads main division. or _I.
2 -
o |
— 3 F- W=
or E
4 i
1 position _
Example TPl tobecut-23/4

DR T.P.l onlead screw 4 16
DM T.P.L to be cut 234 11
1II
Predetermined travel=16x — =4~
4

Thehalfnut can be engaged o catch the thread onby when the same numbered orunnumbered graduated line, atwhich

the first cut is taken, coincides with the zero line (1 position anly).

Example

T.P.I to be cut-1 3/8

DR T.P.l on lead screw 4 2

DN T.F.I to be cut 1348 1

Predetermined travel =32 x

The half nut engaged for the first cut should remain at the engaged position till thread cutting is completed and the
machine is reversed as it takes a long time to cover the predetermined travel amived at by calculation.
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SfEP: a1 YT Yadt grel ved =T

e I IR sHTE FeRE (3THd 1)

MY AT e IH/AR Fieral T Sar STt au=T
UPRITIR Taadl. U T6H! TPHTUET SR I8/ FIel S,
SAUET S 3T

AHA 1 AR IS AR STIe HeeawH aRifad.

Fig 1
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© 33 A
© 35
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POSITIONS T N

e I BT, Al U AT ST arueH, Tis o
fOaa IdTe ST 9 Fiaadia Syl =T HTedn SR
1 1d e ®pA Tadrd arT.

IeTeRuny, SR At T deued 4 fedt forer arda anfor avf &terar
Ay T=T 15 3, IR IATG 4 x 15 = 60 TR,

UM, JTcd (U HTaed] oS Jhdld of SdTeAN SIHUt
fauTTa RdTd. WU 1,1.25,1.5, 2, 2.5, 3, 3.75, 4, 5, 6, 7.5, 10,
12, 15, 20, 30 30T 60.

pd TITHS) S ARE A AR S <A snfdr ard
AT U 9§ SIS 9 Iidt il Ugues S
wie JRId B, (3H 2)

T TEuAct dyned feae et smaa sifor o e
fas Ut IeTex0! WY 3R d.

ELUSRS

TUN236521

TOCUT0.625mm PITCH

DR Pitch to be cut
Gearratio = =
O Fitch of lead screw

8 6§ 48
SR oS T 5 YRR Bl R S THUY 3 oleg] SiTd 48
YRIRAY gdfeiia garg aRa.

W2l = 5 x <its ¥l U=
= 5x 6 = 30 fat.
I Faad S Wi Idra i offs g U
=35x6 = 210.
7 IR fergiferd Srcen sTd fHagar srEd
210 210

- = - 7

POT 30

S 0.625 T g HIGTHIST , T YO=N S 0=T HIvrTe!
7 USURITAT 37ef e e e,

JalevurR

Fig 2
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LEAD SCREW6mmPITCH
Threads | Driving | No. of Threads| Driving | No. of
in pinion |lines on in pinion |lines on
m/m A Disc B m/m A Disc B
5 3.25 39 3
625 35 7 3.5 35 5
75 4 36 18
.875 35 5 4.5 36 12
1 5 35 7
1.125 36 12 5.5 33 3
1.25 35 7 6
1.375 33 3 6.5 39 3
15 7 35 5
1.625 39 3 8 36 9
1.75 35 5 9 36 12
2 10 35 7
2.25 36 12 11 33 3
25 35 7 12 36 18
2.75 33 3 13 39 3
3 14 35 5
4.5 AfH ufy Hefard!
DR Pitch to be cut
Gear ratio = =
DO Pitch of lead screw
45 92 9 9 3
= — of — = = — = —
6 B 2x6 12 4

242

WA, = 3 x it Tpait =

=3x6 =18 Al
1 Frerariar Sl TReam anfdr ot Tt foa = 36 x 6 = 216
12 T Fergiferd Srcial STUd AU Hasar g

216 216
= =12.
POT 18

S 4.5 T U STt , R YO=M S Hivramg! 12
USURHTST 37¢if e Tadar 8.

Sited TS STOT HAHFIT : e+ (NSQF STHDBUI- 2022) 3WIRT 1.6.65 ATS! Hafea Rigid



=0 ‘ DIps =
TR (Turner) -

Rgdall

3T 1.6.66-67 HTST AaTod RIg

ﬁ'@_CF, d’rq,i%zazfarrfm qﬁuﬂmﬁﬁmmaﬁ( Conventional

chart for different profile of metric, BA, whit worth and pipe thread)

3fE®: a1 YT Ract g HeH T

. I1¢ arEn, Biss U9, PR oy nforsey s,

Agad URUIRS wfaffia
RiLEY CISIEC A S CNE A CRE | FRRA fas
Sl - @
. Y, @

Sfata | ’I”III’I’I I{ f///// I{ ’III’III I{ S B _ - )

PEL T
CD | Inperial | TR | Pich Fitch | Come Care | Thread |Thresd Thread | Thread | Hex |Hesd | Tapping | MM | Imnpenal

B Imperialin Dia Cia Deepti Depth | Depth Diepth) A Depth Size
B Impe | MW Mae |Make Female | female | MM Flats | M Imperial
rial imperial| M Impenial | L8

1 00354 102 | 0.0D88 | 025 |O.0274| 0683 |0D.0O6D [D.153 0.0053 | 0.135 00230 | 075 | &8
1.1 | 00433 102 | 0.0D88 | 025 | 00312| 0793 |0.00GD [D.153 0.0053 | 0135 00335 | 085 | B8
1.2 |0.0472 | DO2 | OOD9E | 025 | 00351 ( OB83 |0.0060 |0.153 0.0053 | 0135 00374 | 085 | &2
1.4 | 00551 a5 | oonms 030 | 00407 | 1.032 |0.0072 |D.184 0.0084 | 0612 00433 | 110 | 57
1.6 |00G30 | 73 | 00132 | 035 | D.0460( 1171 |0.00BS (D215 0.0074 | 0.1E8 32 D482 | 125 84
18 |00709 | 73 | OD132 | 035 | 00538 ( 1371 |0.0085 (D215 0.0074 | 0.188 DO570 | 145 | 54
2 0O7vay | 64 | 00157 | 040 | 00585 1.510 (D.00BG |0.245 0.0085 | 0.217 4.00 [1.5 00630 | 180 | 116
22 |00B6BS | 58 | 00177 | 045 | OD.0848( 1648 |0.0108 (D276 D.0096 | 0.244 D.GE5 175 | 51
23 |00806 | 58 | 00177 | D45 | O.0EB8 | 1750 |0.0M09 (D276 0.009G | 0244 DO73a0 | 185 | 48
25 |0.0884 | 59 | 0477 | D45 | 0.O7GE | 1850 |0.0109 (D276 0.009G | 0.244 00810 | 205 | 48
26 |01024 | 58 | 077 | 045 | DO832( 2.05 0.0109 |0.278 0.009G | 0244 5.00 DOBTD | 220 | 44
3 01181 50.8 0.0187 | 050 |(O.D@E67| 2387 (00121 (D307 0.0107 | 0.271 550 (213 | O.0BB4 | 250 | 40
35 |0.1378 | 42.3| 00236 | 060 | 001088 ( 2707 |0.0145 (D368 0.0128 | 0,325 01142 | 280 | 33
4 01575 | 383| 00276 | 070 | 01237 | 3141 (D069 |D429 00149 | 0378 7.00 [283 | 01300 | 330 | 20
45 04772 | 338 00285 | 075 | D1 36580 |0.0181 D480 0.0180 | 0408 01500 | 380 | 24
5 01988 | 31.8| 00315 | 0.80 | 01582 4012 |0.0M83 |0.481 0.0170 | 0433 500 (3685 | D.1650 | 420 | 18
55 |0.2185 | 2832 0.0354 | 080 |D1705( 4331 |0.0230 (D584 0.0205 | 0.520 DAT70 | 450 | 168
] 02302 | 254 00384 1.00 | 0.12B0| 4773 |D.0241 |D.813 00213 | 0.5 1000|1415 | 01970 | 500 @
7 02756 | 254 0.0384 1.00 | 02274 | 5773 |D.0241 |D.163 00213 | 054 11.00 02382 |600| B
g 03150 | 20.3| Q0482 1.25 | 0.2G68 | 6486 |0.0301 |0.767 0.0247 | 0677 130015685 | 02720 (880 |
=] 03543 | 20.3| 00482 1.25 | 02938 | 74686 |0.0302 |0O767 0.0287 | OETT 13.00 03071 | 780 | N
i0 | 03837 16.8) 0.0580 1.50 | 0.3213| 8180 |D.03G62 |D820 D320 | 0812 170001718 | 03346 [ 850 | Q@
11 | D4331 16.8) 0.0580 1.75 | 03878 | 9852 |D.0423 |1.074 00373 | 0847 18.00/8.18 | 04015 | 1020 ¥
12 | D4T24 14.5| 0.0885 1.75 | 03878 | 9852 |D.0423 |1.074 00373 | 847 19.00¢8.18 | 04015 | 1020 ¥
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00 | Impenal | TAH | Pich Piich | Come Core | Thread| Thread | Thread | Thread | Hex (Head | Tapping| MM |Imperial
8 Imperal| n D Dia Depth | Depth Depth | Depth Al |Depth | Size
h mpe-| W bake | Mak Female | female | MM Flats |k Imperial
rial imperial| ki Imnperial | WA i
14 | 0.85512 127 | 0.07ET | 2.00 | 04548 11.546 | 00483 1.227 0.0420 | 1.083 2200 04724 | 120 | 1553
16 | 0.6280 127 | 00787 | 200 | 05333 13546 | 00483 1.227 00428 | 1.083 24.00/10.18 | D551 14.00| 35/84
18 | O.7087 102 | 0.0%984 | 250 | 05878 1483200504 1.534 00533 | 1.353 27.00 08102 | 15.50] 20054
20 | 0.7874 102 | 0.0984 | 250 | 0.680E| 16.032 |0.0504| 1.534 0.0533 | 1.362 30.00|13.22 | D.GEEL | 1750 1118
22 | 0.8881 10200884 | 250 | 0.7453| 18.832 |0.0504 | 1.524 0.0533 | 1.353 32.00 07a7y | 19.50] 40054
24 | 0845 85 |0.1181 3.00 | D.2D02| 20320 |0.0724| 1.840 00640 | 1.624 3500|1522 | 0.B267 | 21.00| 53/84
28 | 1.024 85 01181 3.00 | D.BFHZ| 2232 |0.0724| 1.840 00540 | 1.824 0.9065 | 23.00| 2@32
27 | 1.083 85 101181 3.00 | D.2182] 23320 |00724| 1.840 0040 | 1.824 41.00 08448 | 24.00| 1818
28 | 1.102 85 01181 3.00 | D.8572| 24.320 |0.0724( 1.840 00640 | 1.624 0B920 | 252 | GaG4
30 | 1.181 7.3 |04378 | 350 | 1.0120( 25.70G |0.0B45| 2147 00781 | 1.884 4G.00|19.26 | 1.0430 | 26.50| 1-3/64
32 | 1289 7.3 104378 350 | 1.1300( 2B.70G |0.0B45| 2147 00781 | 1.884 50.00 11614 | 28.50| 1-5/32
33 | 1.288 73 |014378 | 350 | 1.1300| 2B.70G |0.0B45( 2.147 00781 | 1.884 50.00 11614 | 29.50| 1-5/32
34 | 1338 T3 |019378 (| 350 | 14700( 2871 |0.0B45| 2147 00781 | 1.884 1210 30,70 113
33 | 1.7 G4 | 01575 4.00 | 1.2238( 21.093 |0.006G | 2454 0.0852 | 2.16858 55.00|23.26 ( 1260 32.00 ?E-I.h'ct
38 | 1488 G4 | 04575 4.00 | 1.3028( 33.092 |0.006G| 2454 0.0852 | 2.1685 1377 35.001 1-11732
38 | 1.835 G4 |01575 ( 4.00 | 1.3418( 34.0893 00066 | 2454 0.0852 | 2.1658 30.00 1377 35.00] 1-38
40 | 1.575 G4 |01575 | 4.00 | 1.3818| 35100 |0.00686( 2454 0.0a52 | 2.1685 14252 | 38.20| 1-28/
42 | 1.854 56 |04772 | 450 | 1.4386| 36480 |0.1087(2.7&0 0a5a | 2438 14252 | 3620 ?—415-'32
44 | 1.732 568 |04772 | 450 | 15148 3848 |0.1087( 2760 0858 | 2435 1.551 384 | 135
45 | 1.772 56 |04772 | 450 | 1.5548( 39480 |0.1087| 2760 00958 | 2435 1.554 40.50 ?i-l.m-'
32
48 | 1.811 56 01772 | 450 | 15836 4048 |0.1087| 2,760 00955 | 2.435 1.853 42.00] 1-21
32
48 | 1.880 51 | 01968 | 500 | 1.6488( 41.80G | 0.1207| 3067 01085 | 2.706 1.8a2 43.00] -2
32
50 | 1.888 51 | 01888 | 500 | 1.7276( 43.870|0.1207| 2.067 01085 | 2.706 1772 45.00| 1-25
32
862 | 2047 51 |0.19a8 | 500 | 1.2058( 45806 01207 3.067 1.1085 | 2.706 1.850 47.00] 1-55
4
HO | 2205 46 |02165 | 550 | 1.9384| 40252 |0.1322( 3.374 01172 | 2.06877 1.9&0 h0.50| 2-5r32
60 | 2.382 46 |02185 | 550 | 2.0084| 53252 |0.1328( 3.374 01172 | 2877 2283 52.00| 2-av32
64 | 2877 42 | 02362 | 600 | 23872 &60.638 |0.1449( 3.881 01279 | 3.248 2283 5200 2-gv3z2
68 | 2877 4.2 | 02382 | 600 | 23872 &60.63% |0.1449| 3.881 01279 | 3.248 2441 62.00) 218032
T2 | 2835 42 | 02382 | G600 | 25452 8464 |0.1440| 3.881 01278 | 3.248 2 505 66.00) 2-18/32
TH | 2882 42 | 02382 | G600 | 27022( GB.G40 |0.1449( 3.881 01279 | 3.248 2754 TO.00| 2-34
B0 | 3.150 4.2 | 02362 | 600 | 28802 72.64 |0.1449| 3.881 01279 | 3.248 2833 T9.00] 3-7/84
B5 | 3.348 4.2 | 02362 | G.00 | 3.0882( 77.640 |0.1440( 3.881 01279 | 3.248 3110 TO.00 3-5M16
Bl | 3543 4.2 | 02332 | G.00 | 3.2532( 2264 |0.1440| 3.881 01275 | 3.248 3804 84.00 3142
85 | 3740 42 | 02332 | G600 | 34502 8764 |0.1449| 3.881 01279 | 3.248 3504 8900 3142
100 3.837 4.2 | 02362 | G.00 | 35472 9264 |0.1440| 3881 01279 | 3.248 3700 8400 3142
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Fig 1
9 S
Ty = 0.96049 P
T, =0.6403 P S
z=" COUPLING
R =0.13733 P ™
Tz /
| oo /f;;;;/
N
R K
"
! N Keli <
£ \ Lo | g
N N o
o
3 PIPE S
g
PROFILE OF STRAIGHT PIPE THREAD (BSP) 2
2

Y fe e AFD Cad UTSWEET T 1/8" A 10" Wd SNesauary
eI 3l 2 91 e Sfia 3R,

Fig 2
E

BRITISH STANDARD PIPE
LENGTH OF FULL THREAD THREAD (BSP)
{THREAD FORM-WHITWORTH)

F
LENGTH OF THREAD
FROM PIPE END
{ USEFUL PORTION)

B (o} A

GAUGE @ DEPTH OF OD OF PIPE
THREAD

TUN236622

THREAD ON END OF PIPE

Pited TgH T AW SN : TR (NSQF ITDBI- 2022) IR 1.6.66-67 ATt Wafird Rigia

Size

=Bore | A B C 28| E

d@a.ﬂf E E

plpe - a
in in in in in
1/8 1832 | 0383 | 00230 38
1/4 1732 | 0518 | 00335 19 | 716
38 1116 | 0656 | 00335 19 [ 12
12 2732 | 0825 | 00455 14 | &8
34 1116 | 1.041 | 0.0455 14 | 34
1 111/32 | 1309 | 0.0580 1 7ig
114 | 11116 | 1.650 | 0.0580 11 1
1172 | 12932 | 1.882 | 0.0580 11 1
2 238 | 2347 | 0.0580 11 11/8
2102 3| 2960 | 00580 11 11/4
3 31/2 | 3460 | 0.0580 11 13/8
3172 4| 3950 | 0.0580 11 1112
4 41/2 | 4450 | 0.0580 1 15/8
4142 5 4950 | 0.0580 1 15/8
] 1/2 | 5450 | 0.0580 1 134
B 61/2 | 6450 | 0.0580 11 2
7 T12 | 7450 | 0.0840 0 | 218
a B1/2 | 8450 | 0.0640 0 | 214
9 G4/2 | 9450 | 0.0640 0 | 21/
10 101/2 (10450 | 0.0640 0 | 238
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PUcd Tgd SATOT HYWD SRIT 1.6.68 AT HaTerd Rl
@R (Turner) - mﬁ%‘;ﬂ

p IS ARIh AR 0T T SUART (Screw thread micrometer and its uses)

3P : a1 YT Wact TR WEH I
. TP Vs UrmIieRT! Afkreed |

W a?;' Fig 3
T ATIhIHICR (TPt 1) ¥ STl YHTH! o HISUITS!
IIORET ). § T ke @t A sreda s
3RIA TR T S5 e Igauare JiaeT e,
Fig 1
SPINDLE AND ANVIL OF MICROMETER AT ZERO SETTING %
[ % H Fig 4

MICROMETER ANVIL
WIRE
I /
4

TUN236911

My

T Seauarng gd T dggen fafdy gomefien
UIBISd ST FUaTaR Sgae SiTdTd. (3Tl R 37T 3)

Fig 2 . N | ‘ \MICROMETER SPINDLE
E - ] I B /7_ — y j
2/l \_— IO AT SiiediHed QRaed] SURAT dR-glesHed sHfdedr

SITATd. Ueh] YRBIAT Th  dRR SO gUATAl GIF aRR ftha

T ' FROA TG . (3Pl 5)
1 I S | I
e < | W

INTERCHANGEABLE ANVILS

TUN236914

TUN236912

A} -arR ugd

Bl Ugd THTd Iy 10T Ui BhiH UTUaTITS T JHI STt
ot IRRfET AR FRA. I S e sgwavg gl e
3R

Ty g At O fUeRrdt av sraae ot arad
ST S ST T, (ATl 4)

TUN236915
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T YS9 USR], U aRR SAdl gice] AdHiel  ‘Jarad arR’ 91 fas (et 7)

fRisdaR Saar St onfdr 39 aRYe gl Blesk  Mfdd _
TR RIR T Il (3l 6) rat [ BEST SIZE WIRE
Fig 6
PITCH LINE -
7 :
CONTACT AT PITCH LINE g
Tafpy AR M=l 318 St 9 YogHed Sy, UHTdl e
| ald Side dudh W, dERE Has 9 $f1fr i R
g SR 378 ST ATU-db o Uifgl. IR fHds Ao Figd et
& SIS Tdhd URg YoIHs dad IUdsy 3ed Saae- Hds Hdl
9d 1 B
AU ATIHEE A0, AP IS Brert e (v) Aqd 2
Thread Pitch | Basic Measuring | Dimension Wmm ﬁﬁﬁ mwﬁm
designa- measu- | wire dia. over wire : o (4D
tion rement | mean -
Thread Basic Measuring
P d, W, M, Dimension
e e s e designa- measure- | wire dia. |over wire
M 1 025 | 0.838 0.15 1.072 tion ment mean
M1.2 025 | 1.038 0.15 1.272 d, W, M,
M 1.4 0.3 1.205 0.17 1.456 mm mm mm
M 1.6 0.35 | 1.373 0.2 1.671
M1.8 |035 | 1573 | 02 1.870 m 1 . "g-s ?-g;g g-g ]gg;
, .2 x0. . : .
s i Bl B ] M 16 x02 | 1470 0.12 1557
M 2.2 045 | 1.908 0.25 2270
M2.5 045 | 2208 0.25 2 569 m g . X 8-355 ;ggg 3-125 gg;g
& x U 8 5 .
A 05 | 268% | 04 3123 M3 x035 2773 02 3.070
M 3.5 0.6 3.110 0.35 3.642
M 4 07 | 3545 0.4 4.140 m ; :g-g i‘g;g g'g ;q:g
M 4.5 075 | 4.013 0.45 4715 Ma wotel Eii oy ey
M5 0.8 4.480 0.45 5139
Me |1 [ 530 | g 6.285 §A6 xazs| whes | 67 |docar
x . . A E
e | ee P S M12 x1.25| 11.188 07 12.206
M 10 15 9.026 0.85 10.279
M12 1.75 | 10.863 1.0 12.350 m lg X ] g ]g-ggg g-gg ]:-gg
x 1. . K 3
s & 1z 145 Tz M18 x1.5 | 17.026 0.85 18.277
M 16 2 14.701 1.15 16.420
M18 25 |[16376 | 145 18.564 m gg X ]g ;?-ggg g-gg ggg;
x 1. . X .
M20 2. W 1.45 20.563 M24 x2 22701 1.15 24.420
M22 25 |20376 1.45 22.563 M27 x2 25701 1.15 27.420
M 24 3 22.051 1.75 24.706 M30 x2 28.701 1.15 30419
M 27 3 25051 1.75 27.705
M 30 35 |27.727 205 30.848

ST YW AT FYHRITET : TR (NSQF ISBUR- 2022) WA 1.6.68 AIST Haifdrd frgia -



39q 3

T 4

U IRRIEE A1UH. JAB15S BTsH 4S9 (UNF) I T A1, GABIEs HIert 5T (UNC)
Thread Pitch | Basic | Measuring Dimen- Thread Pitch|Basic | Measuring|Dimen
designa- measu- wire dia. |sionover designa- measu-| wire dia. |sionover
tion rement| mean wire tion rement| mean wire

d, | W, M,
dz W‘I M1 mm mim mm mim
mm | mm mm mm
Nr1-64 UNC | 0.397| 1.596 0.22 1.913
Nr0-80UNC | 0317 1.318| 0.2 1.644 Nr2-56 UNC | 0.454| 2.25 2.249
Nr0-72UNC | 0.353] 6.25 0.2 1.920 Nr3-48UNC (0.529| 2.171 0.3 2614
Nr2-64UNF | 0397 1.827| 025 2334 Nr4-40UNC |0635 | 2433| 035 | 2935
Nr3-56UNF | 0454 2220 0.25 2578 Nr5-40UNC | 0.635| 2.763 0.35 2.265
Nr4-48UNE | 0520 2501| 03 2044 Nr6-32UNC |0.794| 2990| 045 | 3654
Nr5-44UNF | 0577 2800| 035 3.351 Nr8-32UNC | 0.794| 3.650 045 4314
Nr6-40UNF | 0635 3003| 035 3594 mgij ng l*gg :;gg g-g 2‘3’32
Nr8-36UNF | 0706 3708 | 04 4.298 I2es i : Y :
Nr10-32UNF | 0.794) 4.310| 045 4974 1/4"-20UNC | 1.27 5.524 07 6.527
5M16"18UNC | 1411 7.021 0.85 8.352
Nr12-28 UNF| 0907 4.897| 05 5612 3/8"18UNC | 1587 8494 09 9.822
1/4"-28UNF | 0907| 5.761 05 6477
5/116"-28 UNF| 1.058 7.249 06 8.134 1/2"-13UNC | 1.954| 11.430 1.15 13.191

: 5/8"-11UNC | 2.309| 14.376 1.3 16.279
3/8-24UNF | 1.058/ 8837 | 06 9.721 3/4™11UNC |2.540| 17.399| 145 |19552
1/2"-20UNF | 127 | 11.875| 07 12.876
58"-18UNF | 1411 14.958 0.85 16.287 7/8"-9UNC | 2.822| 20.391 16 22.750

. ’ b - 1" -8UNC 3.175| 23.338 1.8 25.991

3/4"-16UNF | 1588 18.019| 09 19.345 11/4"-7 UNC | 3.629| 29.393 2.05 32.403
T{B"-MUNF 1814 21.046 | 1.0 22476 112"6 UNC | 4.233| 35.349 24 38 885
1" -12UNF | 2117 24026 | 13 26.094 13/4"5UNC | 5.08 | 41.151 3 45.755
2"-41/2UNC| 5.644 | 47.135 35 52.751
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Piucd TS SMTIOT YW
TR (Turner) - mg;ﬂ

3T 1.6.69 TTd! Jalerd Rt

59 WIS p dyay R I=m ﬁﬁﬂ? AT HIET M7 IRER JdE (Calculation

involving gear ratio metric thread cutting on inch lead screw lathe and vice

versa)

e ysare act TR 9el T
. fodizr duar Afew Y widardt R = g |im
. ARt Ayar fadiwr ds wfemardt iR =i @ @i

. fodi=r duar Afew Vs HruvarsT GuwT disar i arkde.

fafewr dyar At A Hfemardt iR Ui

Afed Ay AMew I Bt R o g7 oM
a W ARH IS FIYTITS R ToRRE T Afew Ay 31

Driver

Lead to be cut on the job

Driven Lead of lead screw
3, fadix qyeR Afcew 98 wfdmwret |, Ay sown
SURAT SR e RR 5/127 7 OMHR H&4 g

TR el .

FRU 254 0T =1
1 Tt = 1/254"
= 10/254
=5/127"
S,
R TUiRR
DR Lead to be cutinmmon jobx 1 x5
DN Leadof L.S. x 127
DR LeadtobecutinmmxTPlLonLS.x 5
DN 127

e duaR A I SRS 127 qrdmEn srarfed R
Ua Bl S § MR ®1d gee @id UM dTuRd Sld. TR
B IGIEXU § fAUT T Hd.

Afew dya fafewr ds siémardt R iR

fafes dyaR fofexr 9 Sfdma amma 43 s
DR Lead to be cut on job

O Lead of lead screw

3T Afed Ay fadiar o Hicmardt firdt aeia ot dts
5/127 1 FRRIBM UTHR He- A FGidRd dbail Sild.

R Lead to be cutin inch on job

N lead of lead screwinmm x = §
127
R Leadtobecutininchonjob x 1x127

DN Teadoflead screwinmm x 5
DR

1 1 127

= ¥ ¥
D TRILtohecut Leadoflead screw 5

WG BUH, I fada @R s R BUH WIS Bid 3oy
I 3R, TR IT ThRUNd 127 1Y el ek STIeeR WU
SRR N BUH 63 Y aued ey Ay At I

FHfeTardt R YuiR aTRE anta.
TTUaS gad gdrd 2
127
63
—— istaken because 1 metre = 39.37".
1600
1metre = 39.375" (approx.)
3
1000 mm = 39.375" = 39 —
8
315
1mm =
1000x8
63
1600
Gear ratio
DR Leadto be cutin mmx TPlon LS x 63
DN 1600
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e AU fdter I8 BTt 63 Ty e g et WU
IIORTIETST R T[UIRR:

DR 1 1 1600
= ¥ X
D TPl tobe cut Lead of lead 63
SCrew in mm
Y Pice

Y BT TBUN Ul 39 Igodt T St I 1fieR Ui 1
3T ART HE H ST e s at iR 311foy fras e R
JieTite IR Gald 1 3.

FTE ARMR e fRe fhas s foRe ToiR 1 Yer sia
3 3R YRR A Pl e SRR SR
spindle gear x T.P.l on lead screw

fixed stud gear
When lathe constant is given

(Gearratiofor DR
cutting thread) —— —_—
DN TP to be cut

6 T.PI T oS Tp Scied ayqe 4.5 e fUg weardl siaxas
R =er. 20 @ 120 Y 91 5 S I9EE 127 A=

Lathe constant

Frogoiq [ERYE e Iuas 3.
DATA
Leadofwork = 4.5mm
TPlof Us = 6 TPI
1
Lead of L/s = —
TPI.
1
Lead of /s = —
6
DR 5 Lead of work
Gearratio = —_—
DN 127 Lead of lead screw
5 45
= —_—
127 16
5x6x45
127 x 1

311 Rga eR ¢ I ISR 3 AT, BUH $Huss R
< TR ST,

30 4.5
i.e. x
127 1
30 45
—_— X —_—
127 10
45 x (30 x 2) 45 60
— x —
127 x (10x 2) 127 20
45T & 60 T are drivers.

127 T & 20T aredriven.
ot ayaR Siew afew Js nfvT ATede JHwgET JHE=T
6 T.PI T TS &b SRIcied ayAed 3 e fig sfidrd! smawas

R =mer. 127 v oy faReg 20 © 120 &Y @ 5
Frugda et Iudsy 3Mmed.

DATA
lLeadofwork = 3 mm
TPlon L's = 6 TFI
1
Lead of Lis = —_—
6
DR 5 x Lead of work
Gearratin =—— =
iy 127 x Lead of lead screw
A 3
= ¥ —
127 1/6
A 3xB6
= _—
127 1
ol
127
90 &Y TR SEaR 3.
127 Ay IR SEeEA 9iTe.

Afew dyar s fodi=r dga Fuiar gaa

6 e e die ¥ Sded duHe S aR 6 T.PI HeAd!
ST AR Qe

20 Td 120 §19 5 dy=n I 7ed 127 Ay=ar Ry fRag
Iuasy .

DATA
Lead of work = 1/6"
Lead of /s =6 mm
DR 127 Lead of work

Gearratio = = X
D ] Lead of Lis.
127 116
= — X —
A i

o50  PruCH TEH O AYHaRINT : TR (NSQF SeTe5Uil- 2022) 3(HITH 1.6.69 AT Haifdrd Ryl



127 1 127 (1x20)

- ¥ —_— = —_— X
A Gx6 0 (6 x20)
127 1 127 20
- - = — X S
0 G 30 120
127 T 3101 20 T SRR TR 3.
30 T 3T 120 T Srece Terd sired.
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diUcd T[S

STIT YW
@X (Turner) - m

3T 1.6.70 ATaT JaTed RIGT

FERSIER D frifes elu ¥P (Tool Life negative top rake)

e ysara Yact TRl v R/
. P Tt AT gat AW FieaTete SaY Fi
. O IS e HHi®RT WY BT

. fedean ga aswEadt Sita o B wits i aw.

P wis for gat AW il dae

T R SUfd W% Ui SRS arg ST
FHIaadial ¢d aR% 3N UMM, Hed HicTe, HicT Wi
M Uadl TR dTed. IS TS Sord IUAA Hord
et S, aRomd S ¢a 7% g1, O sreriem S Fdr
PHRU 3. T ARBHLN I HUTITET THIG Tl YA 3
CRERSIHGH

BT 7RO S @t g1 TWs W, Al Praiggy AT
RS SY FHORAT HH 7 Bl Rd dTAMT MRS H&
RGN

APl 1 ANMRGHS WU S Wis ofdl ¢ A’ asb
g FaY TMheRar a¥ifad. A @ B dd wfen wiead

Fig 1

TOOL LIFE (Hours)

CUTTING SPEED (m/min)

TUN237111

Vt" =C
YIS a1E FIATIS CAASHE CADHAMST T B, RPET  59 | _ gfewradivg mymin A,
Weny dgH Uc ¢d ArshH HIdT YHIUIG dle . ¢ - Fifveid 7 A
31 YR StegT A MRS sfraeges BT Wis 40 A6, ferareyy Rudve G=rdl n 31f1 ¢ B o,
TR I TS Jetd Bt Tits aoRor =, n T G 0.1 7 0.2 TR 3 YT Wieha daamed 3y
¢a s fAdxne T fael tedt.
<ol T3 3M1fY i Wenehe Ueiy Tgds TEeRe SWS!
GTelTel GHIBRUMGR SRIaT SIS, Q.
LG
= e
wefaa anfor oa W N

3 1/2% fAea Wa e wafzs 0.

3 1/2% Fda Ta RWIT) gl ¥ 0.3¥

3 1/2% o WA fhArRem TS Wa 0.4

BT DI, B P ST Wa FEEs 0. %4

BT B Wd TS Wa 0.

TEH B T B-Uls ¥id 0.4

LIRSS gadis e 0.RY

PRC A Rfc @alzs 02
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fedear Ta A Hare SIdid o e wits Fefid Hruarmadt
WA IETERV GRITA TS

3areul

40 m/min T BT TWeA HH HAFT 7Y god A8 8 N
3. fQAE Vin = €, Tatd IR SfeT TS M1 S 16 AR g
W 3¢, n T Y 0.125 3R,

(i) geaTT=a URIRYIae AT C o Jod FHi3d .

C =Wt where
Vo =40 mimin.
t' =480 min.
n =0.125

LogC=Log% +mnlLogtl
= log40 +(0.125 Log480)
=1.6021 +(0.125 x 2.681)
=1.6021 +0.3351
=1.9372

(ii) G TRIRRYFETST Vmax [fdd &1

C
Vmax :t_n

2
Where t. = 960 min.
Log¥max =LlogC- nlog i,

=1.8372 —(0.125 x log960)
=1.8372-(0.125x 2.9823)
=1.9372-0.3728
=1.5644

Vmax = 36.68 m/min.

UM, BT WS 8.3 Taeil HH! b gl AZH guie Bid
fdhar wfcT wWiiened 8.3 caadi=aT AIGINTS! ¢l g HH! dbait
HicT Welast HH B Wi Mast AgH[ Tgwr 3.

T AR SARIAR BT g SHifpny Siftfe uRkfRydh
I HRUANTSI S 3HTed. YD BT g AR
HTHRI HICTAT I 73 81091 Tl URIUS ST
31fOT Sepedt 2 e ERffacTTyH WHRE: G UHR ot

Fig 2

LAND CAUSED BY WEAR
DESTROYS CLEARANCE
CAUSES TOOL TORUB

%y

a) WEAR OF CLEARANCE FACE

CONTINUOUS WEAR BY CHIP CAUSES
CRATERING JUST BEHIND THE
CUTTING EDGE

TUN237112

b) CRATER

a) fFaerR=g e doR
b) Y& I deR

YT Bed BT diaSdld AU S HEd I 31t okl
T WS WHdTd.

ST YW AT FYHRITET : TR (NSQF ISBUR- 2022) AT 1.6.70 AIST Heifdrd frgia 5



dIcd TSH 3O HYB I (CG&M)

&R (Turner) - TR BTH A4S

WY 1.7.71-75 ATa! aidd Rigid

(Calculation involving tool thickness, core dia, depth of cut of square thread)

IfEP a1 YT VAt R 9eH T
. W3R gOrAT gfera B! TUET BT
. UF® %S 1S arE.

W3R IS Tgdd dod] aIRY WP, Sih TN IR IUBRUTHA
eI Y SRl o UTaR SIS Bid. BIRUT
BT IS T 3107 SIS HIUUATA STV Ud ST Tl ST
T Y Uda ST 3MTe. WA, WrerR I8y qYaR ggoraor
HIA SIS, DT,

WoR ST g PR

WoR ST ga W HiAT-3HTh TauRT fRHd. § g e
3R @1 Wpor AT geren A a1 dsw oo iRt
Y DI TSR 3RUI 3TIRYD 3Te (APl 1)

©

= LEAD OF

D f ° THREAD
B

CIRCUMFRENCE ANGLE
A= HELIX ANGLE OF THREAD

TOOL BIT \
CROSS-SECTION

TOP VIEW

F

E= FOLLOWING
ANGLE- CLEARANCE

F=LEADING ANGLE +CLEARANCE

TUN247211

S
1 feaen aedia ud® e disud! ’fdew &9 dgadl.
Yt Tite o] SR 3T faddT gicad HIF HIoT 3d.

2 fedem <feurdl ds=ar ude i Mgt ’Rfted &
Teddl. I fdeT 1isT 3 fadet 2 &b a 3.

WeR Vs YgodT fhal el SIen afeiey &9 FledH
PR xffadr o1 W@l (@MHdt 1). fieg a9 ds=n
o= RIS erd 3nfor geiut &g ds=r  Aisan fbar
e ATl GRET=T sRISRd! 3RTd. grRbie=gel 3Mfor JHig
T FTATHYT B USAT BT DI GRiad!.

254

WeR AT e SO Wielle aToear ferey i
TUMHT HRUATHTST

lead ot thread

Tanloading angle = — - -
circumference of minor diameter

lead of thread

circumference of major diameter

Tanfollowing angle =

feasr—

Fig 2

TUN247212

TR WHeR ¢d fae ds= 9= Ye= Sfiftl Wit o=
B IR 16T 3M1fOT TS Urdie. gefel STUaTuRgH IRGUTTA!,
TN YIS SISl 3femol 1° [FAeR=T UeH Rl a=ad 318,

S o TR U1 BISd (3Pl 2). e Y=l SIea),
UM Beiedl gfeiad BIHId1° SiiST. Wielid STed, TUMHT dreied]

DA 1° ToT B,
IIERT

11/4 39 - W3R AS Hewre! ST o Gedn i1 Wreiid Hi-
MU,

3IuTg
W3R IS Hedd!




& U YU 3HaTet 0.002 . (0.05 A Fe erma. § gub
e Shdl TeHed gouu! fhe gIvar St a3d. d8=
STPRIFIR, G ¢ TS dTsol 3 Webdl; AT ¢ 0.015 3.
(0.38 Td) HH SHRT, 0T fBMHRIT g 0.002 4. (0.05

) SR SR,
Lead = 0.250 in
single depth= m
4
=0.125in
Doubledepth = 2x0.125
=0.250 in
Minor diameter =1.250 —0.250
=1.000 in

lead

Tan leading angle =
minor dia. circumference

0.250
T 1.000xn
0250
" 3.1416

= 0.0795 in.

. the angle of the thread = 4°33
The toolbit angle = 4933 plus 1° clearance
=5%33
lead
major dia. circumference

Tan following angle =

0.250 0.250 ~0.0636 in

T 1.250m  3.927

- theangle of the thread = 3°38'
The toolbit angle = 3°38  -1° clearance
=2°38

- Ay e Tz 3T HTH AT B

- 3TaRgH Wl AUSTIETS! e ot feRae A
P

- $HURHS C 30° R IAIhs AT BRI DI gd AT
PO AP AT § JTo gIaard UG Hd.

- AET T WHIR ¢l W3R HIHNE 0T HAHIER AT
P

- A IFAT gIdTal [deal YT fhdpies AT
3faTSt 1/16 3. (1.58 fidh @fa 1A . St 9 gof
Seyofd HTUET Sl deeT § Yo SR

- SR S WA A @®, JSAT Rac! faxdies
TS YT HIYA <. 7 IS a9 313
HIUYATST BT AT ST UG Rl

- USdl Uhd ST WUH TUHET BT

(0.500)

- Y GE B AT B g HIHTAT AT TR
.

- PN IS USYUCS HITR LATAR AT B (0)

- I B8 ¥HYg dedl 0.003 — 3. (0.08 i) S e
SR HIOI TR e &l

- IS U IeyE 9 durT.
FHeHTa! HIFHIS 0.002 d 0.010 3. (0.05 T 0.25 TFH)
Tl gadl. Hedl S ST HTHRIER 0T ghuia=ar
WEUIER e 3.
YSHAT AP IR A, HIABIS B A0
Td Pe Ae Fd urigad.

S A5

IS OHP g SR N T g I guie
STHR HISUITTST U1 Srgeracel AT HuarErdt
IOF & dTd. [SHRRGR AFG HRM ARl SAdd §
ST AT ISTERUMHEN UTE. T el WheR AGITa!
YR HH IS 4694-1968 T JUMH hal SATHE IS AT
AHHE ANF BT Sl S §0 IO <™ 3R,
AMGIJAR Fcdl TE AN g1 $pl Ua HAT™UET 0.5
ot S 38 S T Sesid IR 10T e A8
STdld RbaaT M 0.25 FHl faaeR=~g UeH FHa.
WeR IgUd HAayd gRkATur eqd 1 7l 9uid ol Sea.

eI 1: WHSR Ysd gayd ufaror, ()

Pitch, p 5

Core Dia. d1 17 19 24 23
Major Dia. d 22 24 29 28
Pitch, p 6

Core dia. d1 24 26 28 30
Major dia. d 30 32 34 36
Pitchp 7

Core dia. d1 31 33 35 37
Major dia. d 36 40 42 44
Pitch, p 8

Core dia. d1 36 40 42 44
Major dia. d 46 48 50 56
Pitch, p 9

Core dia. d1, 46 49 51 53
Major dia. d 55 58 60 62
Pitch, p 10

Core dia. d1 55.58 | 60.62 65.68 |70.72
Major dia. d 65.68 | 70.72 75.78 | 80.82

N
Dited TH O AYH RN : TR (NSQF S5 UH- 2022) 3HITH 1.7.71-75 WI! Haiftrd Rgid o5



Sited IS4 ST 'FFg'WﬁTI (CG&M) 3T 1.7.76-78 AT Haferd Rigid

TR (Turner) - s_cl'\'
TUMHT GHIAE- Tl 23S S1fOT 4¢3 Asd S, HIR ST4, fUg YHIUT 5. (Calculation

involves - depth, core dia, Pitch proportion etc of ACME thread & Buttress

thread)

SfEP:a1 ysare Yadt grel veH gTd
. THE %S B TUET
. AT® S 91E aTHl.

T IS

B IS WhoR a1 ANfShdhRA 8. a1d 29° AT DI FHIAY
318, 3 SieudTa! § WY fad S SR @ A=+ o1 9
3R, Y TS THHD Te I8Y AR SITdTd. 94T 81 UHhR
et Tedl gau ufddsdl 9@ HRal. Bfcd Te dead 30°
o1 I FHIAY 318 U= offtn fafaey gewimeid Jaiy siipdmed
GRIfaa 3g.

T U3 (TP 1)
Fig 1
pepTH= 2590 L og10v | cresT= 28707 roor= 83707 g ogs; -
N N N
WHERE N = NUMBER OF THREADS PER INCH
BRITISH ACME
P N VIV,
INT. THREAD
R1 ac
N joed &
5 v
VA iR
o~
3o o <
Z| | ©| N EXT THREAD N\
hel
METRIC ACME
DETAIL FOR 36 x 6
ac =05  d,=33 h,=35
THIS DIMENSIONS ac ,R4,Rg,H,Ha&h3 ARE Ry =025 dgy=29 Dy=37 «
CHANGED AS PER PITCH FOR DETAIL SEE R,=05 Hy=3 D,=33 E
=
1S:7008(PART LILIN&IV) dyom=025 Hg=35 D4=30 %
2

36X6 TSI duRid

& GRAMY ac, R1, R2, H, H3 3N h3 FORER seael 3med
TURAARNITAT 1.S 7008 (Part 1,11, 11l pic)TaT

ac=0.5d =33 h =3.5

R1= 0.25 §3= 29 E4=37'

R =056H =3D =33
dl'ilom = 0.125 H3=213.5 D1 =30

T IS (3P 2)

- F P=PITCH=1/n
Fig 2 P . |-
[ ‘ d = DEPTH
70~ F = FLAT

BUTTRESS THREAD

TUN247712

U TiaTe! THTA 70 A1 B 8. 8 Tidh SRd HR o3
YAl M7 AT YA “URR Tefeh” FEUIATA. SaR TRIhel ¥4e
1 B 3G,

d TR ST O Hhad UebTd AR SeRawd gard df] dell
ST, o SATGTeAT T3 aTuRd SiTd AT,

¢ WIHd U89 (Threads of buttress form)

IS 9¢cd BHAYE s UuaR $a@ THH faRH
SATYRUYO = A0 S VAN BIel WIS 3.
Tared STTd SAT0T o YT UfaRadl §ddh Sldesoides dadd 3
DI YTl ASTA gedh HHIAHH! HHI Bl Sdl. deMH fead
YHS, IS 1 TR fIRId: TR Fldl oY S[EeR Fad ThA
TP Bl SITAId, S B JieAT Il T TSRWH UUeR ger=l
EIERENEIKIERIH

256

ATFHA 1a IR BiY GRifadr, JARaT fhar yR- YRR
B T UaR daad  SRIal ST dEar & 45 Sl
A, THT FHER, g P=2 x & &N + 15. 9S4 W d
3/4 x fOra=aT SRR 3 Ydhd, TS Wi f=1/8 x g §d.
FHefiweht S d 2/3 x Forawda Ft Feft S, S f=1/6 x g
CEGH



BTG IHRAd: 1 d 5 fSUieudd geberen oy Tl 5
f&Hfieran &1 onfor 50 fSHeran SR srcien 9 &I, SR
T STIOT = AT Gl STo Wicat $at 1/8 x U TaM 3,

W VST S 0.69 x U= fhar 3/4 d1 TRR 3.

Pl 1c gR cXfddem Y9 Wigy ®mH SHmEe
“”Sagengewinde”Wmﬂﬁ&ﬂﬁlw?ﬁ”ﬁllettatura
a dente di Sega” ®U[d iy Sd. SHA Sfor Serfers
WRfrrT=me g 2 fAdfeurm 48 e

YHIOIG el SIdTd. YHRET By deTuRyd 3 fEHiert gevdan
318 3HTIOT HHIAY heiet DI 33 fSUS 3.

%
f
— [ —

d”x

SCREW

TUN247713

THAS! JSdl SW d = 0.86777 x fUg p. FcHdt IS SW g
= 0.75 x {09, SHYA h=0.341 x P. TpaId ISAT hcdld
TRicdl Fal = 0.26384 x fUd. GeoTd 4T r = 0.12427 x U=,

RT3 WY e=0.11777 x U=,

e ¥eS 9¢u U8T BS 1657:1950 - AT WasHUA deq
VST WRITF =T 3ARET XSS YA 3Hed aTfRrary:
1) 0.6p TaSit 0.4p 2T IS HAY ST AR SIId; 2) 1 54 WTelt
3MPR YHIAY AR, 3) R4 =T

A 1 gAYd WieTged giaror

Td g ferefidiezaaa
Pitch P H H/2 H1 w
15878 P 0.7939 0.75P 0.26384P
(1) (2) (3) (4) (5)

2 31756 1.5878 1.50 0.527 68
3 47634 2.3817 2.25 0.79152
4 6.3512 31756 3.00 1.055 36
5 7.9390 3.9695 3.75 1.31920
6 9.526 8 47634 4.50 1.58304
7 11.1146 55573 525 1.846 880
8 12.7024 6.3512 6.00 211072
9 14.290 2 7.1451 6.75 2.37456
10 158780 7.9390 7.50 2 63840
12 19.0536 9.526 8 9.00 3.166 08
14 222292 11.1146 10.50 3.69376
16 26.404 8 12.702 4 12.00 4.22144
18 28.5804 14.2902 13.50 4.74912
20 31.756 0 15.8780 15.00 5.276 80
2 349316 17.4658 16.50 5.804 48
24 38.1072 19.0536 18.00 6.332 16
28 44 4584 222292 21.00 7.387 52
32 50.8096 25.404 8 24.00 8.442 88
36 57.1608 28.5804 27.00 9.498 24
40 63.5120 31.7560 30.00 10.553 60
44 69.863 2 349316 33.00 11.608 96

Sited TS T HAW SN : TR (NSQF ISR 2022) 3R 1.7.76-78 ATt Wafia Rigia
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TG 30T foprepios oy fird Oy e e WU el 3MTed, @)
SRS T AL favad efar-ud U™ Pt ofTe; aie), M
TS 31707 fhRehies Y efeR-GINTS dRAg beil oiid ST T
fohaT Teg=an e TRBAY 91 AR ST TR U Sl Sird,
fohar ST Ufdeg =T Wieid IURT U¢ Haffad S0l SHIadd
3TR; 3T 4) BT e Hioul AR BIe! SR T

Lowenherz f&dT lowenherz 348

Lowenherz %WWW&W&H%W@[
m JUTellaR SMTeTRA 316, Lowenherz YSHE aRAT 30T
P 53 fediar 8 fafeian sdl. Sw 0.75 x fUre=n Risd=

(TR 3O o= 3MTOT W= Uefed St 0.125 xftraear IRE
3e. T I AIugrTd] $Hey, sifodd Ju?, g, faviva:
e,

P T TR 3T AR - TE IS Ul 3for
WIS I Wik A U9 srHiexndia gayd faae= ar
A MwTsa

TAYd UIhTered] HTug fdhrapies omraR Sifir AiH- dis d3iiT
IS TRl I faaeR=y Ay & smed.

a MRl Yefid Teres 9 Sel ddd 2 A faaan
31T8.()

T 2 AT MEIRaArd! Tayd S8 IS scl

Td ufvaror fefidieras
Pitch P a a e h3 R
0.MM77TP [].1«.}{5 0.263 84 P- 0.867T77TP 0.124 27
0.1WP
(1) (2) (3) (4) (5) (6)
2 0.236 01414 0.386 1.736 0.249
3 0.353 01732 0.618 2603 0.373
4 0.471 0.2 0.855 3.471 0.497
5 0.589 0.2236 1.096 4.339 0.621
6 0.707 0.2449 1.338 5.207 0.746
T 0.824 0.2646 1.582 6.074 0.870
8 0.942 0.2828 1.828 6.942 0.994
9 1.060 0.3 2.075 7.810 1118
10 1.178 0.3162 2322 8.678 1.243
12 1.413 0.3464 2.820 10.413 1.491
14 1.649 0.3742 3.320 12.149 1.740
16 1.884 0.4 3.821 13.884 1.988
18 2120 04243 4.325 15.620 2237
20 2.355 0.447 2 4.830 17.355 2 485
22 2.591 0.4690 5.335 19.091 2734
24 2826 0.4899 5.842 20.826 2982
28 3.298 0.5292 6.858 24.298 3.480
32 3.769 0.5657 7877 27.769 3977
36 4.240 0.6 8.898 31.240 4.474
40 4711 0.6325 9.921 34.711 4971
44 5.182 06633 10.946 38.182 5.468
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Fead fFasR=de dgad Megd

TPl 2 3T 3Mepell 3 Hell aRifaered URATONRN Feiferd G
it faeft sime:

H,=0.75P
h,=H,+a_=0.867 77 P

a= 0.1ﬁ(axial play)
a=0.11777P
w=0.263 84 P

e=026384P-01/P=w-a

R=0.124 27P
D,=d-2H1 = d-1.5P
d,=d-2h3

d,=d-0.75P
d,=d-0.75P +3.175 8a

PP MERd - s 93T WihR FR-g9g e
STIOT Sfid JguwTe! UhIsd, TR dle ST wiewHed fdsar
HISdT TR (AHHHA 3HR) [FasR-g F9eid .2 7 gfad
P 3.

fFAsR—TTg aTer 3Nfor 3idiid JsaTdl MhTsd fhRhies TR
T WIFaR {AHH e YUel) URg JT A™IER HIUdg!
fFTeR= T 3l 3 Aed qRifach 3.

$=03149A0

Sy

A o = U= AR aTel Y13t Hayd fada (G fagram).
afeeud -wé dguvdt mwEd

THIAS W TS TBISd 3Tl 4 T faat og.

Ph = oS (UeT TEBUIER et 3ITS), 3T

=T @1 IR Teiprela 3Hefig iR T fo=H 3R).

Hfeeud ©ié (@-%rE) dgTHed S Ph = pitch P Tg RivTat
wTE IgH RTT NBIsd 3. Rt ©Id dgw=a s p &
g P =1 IHM 3MTE) ST WA Syaet g Fasdt ors,
I dId. U, Hfeeud e dga=an fira p 2 wafere RiTa wré

Fig 4

P

/. S

-

hs

2d NOMINAL SIZE

-

@d,

n

2D NOMINAL SIZE

[0}
ad,
oD,

2D,
TUN247714
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dIUcd TSH MMV HYWITT (CG&M) 3T 1.7.79-83 TSI Haltd [¥id
TR (Turner) - e} B 3P AT

Ela'\‘[ IS HfeT (A 3for fthdan) ST QF[‘JI'IE'%‘T (Buttress thread cutting (male
& female) & tool grinding)

3P a1 Y= Ract TR HEH T
. T IS B GAlas P
« XA THTUT Wi BT 99 IS (3Pl 1)

¢ IS (3Pt 1) GRHTOTER STUTTa® T SHTHat 4 ST 5 He SR offed.

Fig 1 .
FLAT Fig3 3

|~
Tl = w

H1

‘ DEPTH

8

o
N
0.7500 ol &
DEPTH = -8
[a] n
Al - — gm/////—> w Ql 1| o
PITCH 8 T I
WIDTH OF FLAT = =1 3 g ®
4 8
2

AXIS OF THREAD / B B

A ?‘a W ' ga? BASIC PROFILE FOR SAW TOOTH THREADS
TId 45° TR 3. § IS T HFTGR IR ST o YRR
R JSHT THI TIDH AT Gald B HRal. 3Pl 1 99 J8d Fig 4 y .

fafa 3Rifdd. 8 959 iR U9, i) feay, T sie, /
@;gﬁ%ﬁamﬁﬁm;m N K{{/A/L%?EAD

TUN248013

B.L.S IR T ¥ (APl 2) FENL 2 a7 -
= ] ‘/ z
o| 4 ©
=z o~
Fig 2 8 \t\\\ 8 - 2
P \ EXTERNAL THREAD h oal 8
N AR RN ~| 8|2
L‘D‘N © g Q
- P <
o 5
DESIGN PROFILE FOR THREADS WITH CLEARANCE ON g
45° F NON-BEARING FLANKS 5
_ T 2
o<« = — =5
< | o —7 r w
= .C‘N =
) ] 14
= O | uw
2, | = .
= N P \\; s Figb
= — — — w <§( o N
: 2 Z|° £} NN
2 +
_ _ _ _ @ T o INTERNAL TH
<|N \<:F
N_ M ) F=0.27544 P _ =
h=061172p f=0.24532p g 2
A =0.50586 p SELEISR 8 4
.- £=0.12055 p S y
)

2D NoM

HE>/
° %/// 0 %
2 909 959 QUG TU SR, 3Pt 2 T4 ded Ry ek N2 g

GRIfAd. B.I.S THR ST tefep 7° 3 Feberenl 3MTe. ST SR Wi
DESIGN PROFILE FOR THREADS WITH CLEARANCE ON
XL\Q W Gﬂ%- BEARING AND NON-BEARING FLANKS

B.L.S 4696 TR Hi-g¥ IS

BT 90N Y a1 IR =Y 3Te. T YSHe, UR YOI} Uefep 3° =
BT FPal! SR, TR SR el 30° T I Febeiell .
IS U UHISd gl T WY HRd. (3Hdl 3) e dgufa

oD,

TUN248015
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S STHAS (3P 5 3N 6) eRifqarean ufaTon=R Tefira
B0 @t fael SR,

H,=0.75P
h,=H,+a_=0.86777P

a=0.1 O P (axial play)

a =011777 P

W =0.263 84 P
e=026384P-010P=W-a
R=0.124 27 P

=d-2H, =d-15P
d,=d-2h,
d,=D,=d-0.75P

S =031499 Ao
,@IQAO
= Y faue (= axen

fqae) Wesug e AN §Tel YTFara!

As HiET rgepd gRIfaumRT e w=fta=h st
CNC Tt g8 HIETET SIhH Wt WY HeT 3T

Fig 6

PARTS OF
A LATHE WHICH
ARE PRIMARILY
&
EXCLUSIVELY
PROVIDE FOR
CUTTING SCREW THREAD

QUICK CHANGE
GEAR BOX

TO GET THE
REQUIRE RATIO
BETWEN THE
HEADSTOCK
ROTATION AND
THE LEADSCREW

7@\
N/

ROTATION
LEAD SCREW
TO MOVE THE
CARRIAGE TO A
GIVEN DISTANCE FOR
EACH REVOLUTION

OF THE SPINDLE

SPLIT UNIT

TO ENGAGE
THE LEADSCREW

THREAD CASING DIAL

TO INDICATE
THE APPROPRIATE
TIME TO ENGAGE
HALF NUTS TO
THE LEAD SCREW

COMPOUND SLIDE

e

_/

TO EED THE
TOOL TOTHE
JOB AT THE
PROPER ANGLE

TUN248016
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Sfafa AfsT

Fig 1

OFFSET

szx DEPTH 68

mm BORE #, T
MICRONS

BUTTRESS THREADING TOOL (FEMALE)

TUN248021

BRU IS I YHTEIUU §T6R PTevdrdl RS 3. fawd:
wes fosmed fau Rl a0, os 1 RH. VSHIST aTIRA™T
STHT BTTAT W Had deit AT AT3de (4 - AfEm) i
TR faymTan siqfa AfET=an uredar T e gy usdl. sfavfd

ARSI i TR IR AR BTG, Xehellel.
TN TBR P ANBIBT
i 2-3xdW
el SR 5x dW
GIEIES) 5-7 x dW

dw = SITT IR 31

fhaT AU R A YA gsdTeren =AY fdhar
U IR OS> B ([T BIgA CTHTANTS! Ad=d GI).
ST ST SRy AS HfT Wieiier WhaaHed gford Hd 3%,

A ARSI HgwaTd g TUIS! ddldd ST 3 AETHrat
TR FAaR-g HTOT X &Td fFasR=udt ardg.

wiP fFISR=
fIASR SATOT et R4 RITAUIRY STt WhraHe GRifaat
3Te.

TR IS U AR TR I 318y US g varnd! fegmg
FAA 3. s F3hRT I By Tp URGR daad 3118

AR R A 9e9 I8 Ugdl aluRel Sl
fIRIvd: ¥ TSR s sdibds. d [Raaae I ad [Afda
[T URY YT WEUM ¢Wd TR Srdrd. 87 98 U8
BTISITere Hidt Gall.

Fig 3

TUN248023 ™
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Figa  EXTERNAL
RIGHT HAND
THREADS

LEFT HAND
TOOL /INSERT

RIGHT HAND
TOOL /INSERT

RIGHT HAND
TOOL /INSERT

LEFT HAND
THREADS

LEFT HAND
TOOL /INSERT

LEFT HAND
TOOL /INSERT

RIGHT HAND
TOOL /INSERT

INTERNAL

RIGHT HAND
THREADS

RIGHT HAND
TOOL /INSERT

LEFT HAND
THREADS

LEFT HAND
TOOL /INSERT

RIGHT HAND
TOOL /INSERT

LEFT HAND
TOOL /INSERT

N\

LEFT HAND
TOOL /INSERT

W‘ AN I

LEFT HAND
TOOL /INSERT

1L

o

RIGHT HAND
TOOL /INSERT

RIGHT HAND
TOOL /INSERT

TUN248024
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Pdiucd TS SMTOT AW (CG&M)
TR (Turner) - HTH‘;%:H'\&T;H

3T 1.8.84 TTa! Haled Rigid

GBI -SH, ISR, | ST B TSl (Lubrication-function, types,

source & method of lubrication)

IED: a1 ysIr= 9 gl 9el A

A== & HiET  WRTRAT gieareliges Il FHi gld.
TSI 8IS Uhd. TS AT HITHeR I Raverar sraaredt
PICHT AT STRUT Ada! STd SATdl dfsidhe BUH HizEd
ST,

qfsrde ' BT Gauardf= WEu dawe U A gard
3R, 3ref-ga, 31ef-ga forar Wifers SfawyT | T S Iad 3TR,
Tgrd YT uRgu Ry Sad i A=i= 3w aredd. § 93
SITOT T YT 7770, STl BIUATaRE drerdd Sfor ooy et .

Raverar

Bl AT TRAT 318 SGR o SR IRBYaS d1eR 7 USdl
I q1d fbal YR fUes o1g 2ahd.

GREZA LN

qAH YU WU 3l &Hd], IRGHARI arol HTOr RS
gid HIEHRE . (UIGAR dadbc @dal did HRoGNIe! dard!
&),

v ..

gfoded arRUaT Se d AYHM 3ME SATaR dolTgd arh |isall offd (0 da@x G
- U B PR, qafed gid).
_ i ot e d ATUHH 3MTe SATAR dTal ST TRTd SHTFO1 Tl Held 1 Igd.
. EEUIR 9 S ST, N AT fsire Sfiad S degt o aTg .

- Tyt e guRa. SHCRI PR § HHI-3f® fRR AR TR HRUENIE!

AT OTTaTd gHg U i@ vt YRl aRidd. Sl-safafatect

gfirdesa qorerd Bl TORdT gRiad SUHg AR AT 810 Bls .
WW (Types of lubricant)
IfED: a1 yare Y9 gl geH BTa
glde RrsomTSt Iugad U YURTANTS! o dd-daiE [aegd 3o

TRIfth SHed I R SRR = Uk Uise 98 3=
Qfeiop [T T TATOT 3.

3TpTee 39 THY HHI GRD Urse 3Nfor B} Rarear FRwrierag
- 33 THTO HHT 3.

UM W 30T SRhTee SUgH RIS dhaedl gisidhie
dJa fafoy IuaRMr sidiF 390 AEw@E SR SiuideH

CRIEZGIGH
Gfrer da:

? Rwrza oA fdhar s daren SHeduragR fAsad .
(CRIftF fdraT SfehTee ). BT Wald Agama Tured o
AT 30T S U) Sa=aS 3ie o ¥d R THIUHSGRS
PRUTTS! afd HH G 3g faRivd: R IS Sfr araamrcda
TR,
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Ridfes aa:

e Ridfesws dar it srramd. @ $6 Sugad 3.
RATear daHen Sasuas SfeUse 3le. IaTeRul WUl 119
Tafe TR S Tt U HeTT 3.

w:

I 8 JeiiTfers gfsidhe sradTa sard fipar Sifdr Acferes dioas
I Rawdr ord. fher T Wids T S8 WRIE W wem
HRA. Tored FHievmw, Qfgaw Ay H& fbar IReed siiga
ST ST S,

o qored § Ufige SITd HRUT 3 IRafds gfede WA BW
PRATT & BT U fdhal YRTHED YA HRUARITST Jugad 38
SATFOT TesT fFASR=IHE Tad qfsiab e & SR,

yrefiarar 3for uroft a4

Bidl, d, Dle-faey, Wsd AU 3iifceg 3iigd a1 Hardd
3Ted W d el TRfeT aRf¥dd faRivd: aoama

SO AT, GUTRA W JAHIH quarme! o dme
3f1for @t derHed fAfd uerd o arRe ST,

Hifers :

UYpIge, ¢ Hildee"H f$HhES 7 Tfodbed Wud T Fid
3TRd. o AN HRO B30 3R o AR Saugrdia fFdfad Fa
TS, X dTd ST I ORI AUHNIS! Sugad M.

Trof}:

d ¥, IR a1 ¥ia @iRes 93THe arRd STdid 3al.
qroft,

IR AR B fhar SWcE wiked MM HUSgavs
Afepes gad T s,

TAY:

5d YerFT WRa T g4 M1 Co2 IRW Y aTuRa

AT, T Redr gu S 3R 3Nl sHSrefed qfsba
1t 31 Ty 3Te.

qfadeaa BT (Classification of lubricants)

I : a1 YT Yadt R qeH F T
- %4 3for ardf-za gladewsnfor @iar arR | m

e affemvor Fa o

- difars gfeded

- ordf-uifers fohar sied-ga Qferdey

Hifors gfsded

& UNUT SHH! BRUARITS] SUGeR 3MTed Wi GaTd 301 ATHTTHS

AU, VY-, YD 30 Thd W  Wifers gfoidbed 3Mgd.

ref-ga fdrar oref-wifers gfsdew

I B daTde SR Ravear sraed sref-d gfadhed Sard. oY
TS GIaTE W HH! 3l o0 FEa1 aToR Bl oifdl. ORI UHR
I AUH UCHIT! 318, O Gd Gisibed 3dd ATgld.

%d gfoded
i G WE AR, &9 qfedhed arfdRur Bl i

- G
- gt dd
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T Sfisd HURIFAT IAGT ARAIER - Jfdhed
WAV aHifghd ot 3R

- 3ficHIfes gfsdhe dd

- 3icHifee favy dd

- @IS A

- e giveRE ad

- YT HRRA ad

- SR faxiy ot

- SiEnfe 9

- EFe .

3MEfites. PRUTHET AT TEES FHMIE: aMoRe SR
e IR

- TeigAdd

- QAR ST g iierd A (3R ST 3ff UhR)
- RJAfT 3fOT gRISifeIdh dd (SicT-d9R UPR)
- IR A (3(E-I3R TBR)
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- oy SR grsiiere ad (3fA-33R UBR)
- IN-URRIYS gaSicd &
- saqa

- ARFE A

S NHEN KK

- R

- KeERead

B USR]
3alevur 1

Ay - 2

TR - 5

AR - 12

eI - 22

IR do Bl Rrwar dd giibed S Sard
ST, cqersd 3T I ¢ s 93k, eraftin MR,
Uiife fevaradic sarsrt fdl S¥R Adbigm ST gragifers
RAoarat falky 3= ome I o gidsrad! an
date RIBRY deft .

3qIg ol 2
TTeR Sifsa i RATear MO i UiSeguR J8€ ol SITdrd.
FATHRT - 68

A - 320
JITA - 460
JITA - 680

FATAT dd § Tt 3nfor Jewr Igh fesad sienfie R
3R, BT ol ST 8100 UidPhR xdld, YTl Uil HIRIRH
31O TSI TREMUT Td, UTUATARIA TgSl aves grard ST
& 9 e Sy gfufaRyed foafrsrardt arRedt Sirdre sain
(e ATIOT TS YR TSl 0T SHURIET ITIH 90° TfT3RIUEr
TRd A9aed REHe) IRy 94, 3| Ufhar gRceae
JIROITITS! T daid! FRIBRY dreiel AT,

TERE A-90 ¢ foreqia Ide o e Jehr-als
THR HTOT 3T F3R 3ffSSieg radrd. gdieh die al-wits sio=
Tfrerfan gfseraret 3 faviva: I e,

A - Tt 68
AT - Tt 150
FaraY - Tt 220
FarAY - TEdt 257
HATHY - SP 320
ATHRT - SP 460
AT - SP 680

JaTAe Tl dd B Sd g UeRd! s R ad
Tee iR ddtea gaqd S yHd RRar oftr 3= sifaqsem
ORISR,

T AT TN S1-SAATIT! 3HTg, STdT I Uit 3T 3M1for
T RGBT BRI SHIOT TioT UREH TREOT YGH . I
A ReRY o8 fhar wie ¥R Ryda Id 3d 57 sfew

A - 150 TR greee= THaTH [haT T qHPRA R siavd
e - 257 3Ted o 110° VTSR ATHFTER BRI SR,
ﬂﬁ%ﬁ'ﬂﬂ?ﬁ (Lubricating System)

Sfew: a1 ysure Yact grel HeaH =T

QiR =T 3 YUITell 3Ted. ST

- i wis fren SR it e SeTTeHT €1ed, 31 e S AR e e
- B i Rren 3 WIS abedned arRa S, (3Tl 1 37fr 2)

- Y WIS Ren
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T BIs/IR Wi
A, W1 7= 3nfor Wy v

TP S3HRIThS SURT 3iigel §ia fdbar Wi Uise Mugeme
AR A1 S, W BT e MY Tfd TaRe&H foat
ST, (3Pl 3)

Fig 1

TUN258541

OIL CUP

Fig 2

TUN258512

WICK FEED

Fig 3

GREASE Q\\% ’

MANUAL SCREW DOWN GREASER

AT BTAUUTER U= fadt STl SH1OT 1t A=i=avig Ua daied
TeegR feaud U a1 SHer SiaRT Uds S3ifrar darn
1! el ST, (ATl 4) T e gfoidheR 3¥g! WUl

A9 UY U

I U9 TATGR Irdacal ddl 9u SRHed 9ad dd gRadl
STIOT AR et ST ThT ST dTg Sfd SATHYH o gl
TfTHRAHTS! TUTgR HTed .

TR GloHRA

T UG dld U 7 SigeR IMued shsar Sirdl SATor dl dard gedi
AT e fOhRd SIRIATT Qisidheal Uarg &1 HFTHIad! |ad

TUN258513

Fig 4

OIL TANK —@

ii — PIPES TO BEARINGS
e e,

PUMP

HAND PRESSURE FEED (ONE SHOT)

TR, WM e R aesd 3ifor &l fadedd dd av
TS STt SATIOT Seifamed gt Sird 3fdr AR ot greT R¥afsx
A A SITd. (MMl 5) T T SIS WUH sfis@d oird.

TUN258514

Fig 5

RING OILING

SR A T fRURT Uedh qaredl e dudhid
Idl S S Fxa A dqul Reren gfaesE dam
TR Bl (3Pt 6) =T YOIl o TRAA 101 3iigad o
Riciexan gexiard] e JHdl.

Fig 6

TUN258515

TUN258516

SPLASH-LUBRICATING SYSTEM

9N TR UPR

Qqfeiop [T TTAT WTefid R Ui 7T aTiRedT SiTdTd.
- T ESA URR T (311 7)

- YT SM1for gragTieies UebRal URR T (ATl 8)
- iR UBRE! IR T (31t 9)
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Fig 7

T-HANDLE PRESSURE GUN

ITSAT WS SAATS! B
YT TR STt WY T gt S0 U el UhRY
YfADHR U,

TfaHR fFafAdIges it off SUST Sl MY TS5 Ahd
gl

TUN258517

Fig 8
«©
Py
%
N
AUTOMATIC HYDRAULIC-TYPE PRESSURE GUN =
E]
Fig 9
o
o
I:'\ 75
[ 1 o
u\/(&
.
b
g
PRESSURE GREASE GUN 5
]

FpaTe RIfeyH Jfode RE™ Saffdar thasH
b Sdld. (3Tl 10)

Fig 10 BLOCK A

HL\/\/\JH

TUN25851A

BLOCK B

WM gfadedl fhed TR gld WHe gladrd Jay gid.
(3HTpelT 11)

NECIIERIERIGRCEl

- gy qfeide I gfsidre Iuadrul gt

Fited TSH AT AW : TR (NSQF - SHSUI 2022) - 3R 1.8.84 WTST Hafera Rigeia

Fig 11
BLOCK A

LUBRICATION
FLIM

BLOCK B

TUN25851B

fafaren dgeue o9 cwmdia Wi gfeeeE
PRUNTS! ¥4 RIS qURITA 3MTed. i d-gsiaaes
THE PAIR Gfshe TRV, Ao, Ak fbar Fafed

& @ et 12 7 qRaTYHY U FaEEda
forgie axifach omed.

Fig 12

FREQUENCY CLASSIFICATION SYMBOLS

DAILY

WEEKLY

/\

MONTHLY

/\ SCHEDULED FOR
FREQUENCIES
OTHER THAN

\/ THOSE ABOVE

TUN25851C

frcbe anfor i arRandt fAufarer Few ure wor
B TTedT Tl 3TH B4t e, Anfexidt $feE eifsa
HIIRTM T UGT. BRI WHI: aTIRd SITUMR da IRy
| 7e faat 3R,

DR 301 DTS eR A0 3R JuRl T Gfrd HROY 3Ta=T D 3B,
qaTd SR TS fRUId 3aul TaRISH 318 R A HeR
37 Rl S0 3TIRTD 3113,
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3N gisdp= aa

feavfes . ..
IreH foergeRTar Vi WCZT:? quiF/3ret
Cst °40C T
2l 160 | e a0 @ Rrvar Fexie Wwe @ med

BILISEDS 64.72 160 | gieh oiafifRa sifude RRAT sdd dor 3

é@:ﬂ;?ﬁ TRAA gehid SR U TREU HRATd TR B

- i snffer Bea Uem & a1 foufrsrar |gaarst
dar RPRY ot 1, T e, gawr A
ST WIS ST ARTGRIG AN AR ged.

FARAT | 19.22 150 | gl T[T 22 BT gl T, HH R 3T,

o T 22 WRME! @ fiefid Fad We @S dd
3ffemfes nfor Siienfies Iuahol. T goiad  Uee
22 dt afRreedl B X1eg RdTd = 94 gifd Sfdifd ggHIT
Hgolull Wy HRugrTl fafdy IuHRo,

TR 3T TegiRred I 3fid URSpd IR fAf3id et Sirara

gSita® ad I TH MU Fwogad Fasaa sfd-siifRree,

(371-33R UPR) 3fE-F3R, - Infor I A-wiw Iifedics. a1 qAar=

TegRReH 2 32 2933 95 196 | Ja1 @I a3t et ReRY Feft o

TegRReH 57 55.60 95 210 greie R\ onftr ufkeRor yomear fadiof

TegiRreH 68 64.72 95 210 | RN Sfdr sifeiifees UL, € ddt HUR b

TR R 81 78.86 90 210 TG U IR SAd W, TR Ae-we!

TR RIed 100 95.105 90 210 RIPRY Harc et Ricex Aftd sryciedr eafg sfor

TegiRed 150 145-155 90 230 | IUBRO GCH

TR 2 2.0-2.4 90 3R, fA-3faage, - 3nfor - By e

TSR 5 45-50 90 I deliE RRY Fell o ®us 1 7L g

TSR 12 11-14 90 144 |Rise Qe faufe, cmfim e, 9oReEs
oI SR, SMfUT COR 0T S g TahaTa
fafRry I= uReggar #=i= ceeh vore.

iR dd Ao dd MRSt It daeeyun adid S

Faffer 32 29.33 152 | Be sidvid <t e Uiy, et snfor 7 fivga

aifer 46 42.50 164 YN TREUr 3T urdes frerell drepg onfor ofd-

4fferd 68 64-72 176 T G0 SENNAT  Fafferd dd I I 3Med
HIUSTAT T4 JHUH W JUTara! aior fTRuar, g
o, a=ie g

firR sifga Ta A dd g A ofenfie R oo smed R

AT 68 72-64 90 204 STIOT Fehx T, § 0 GRAdTd Ul daR gIva

FATART 150 155-145 90 204 | VRAPR, UG W01 T 3T TS fa¥E gew, IS

FaTaRT 257 280-250 9 232 TTOATA Hgold HTIOT BRudl 7ol = GUIR 3AIf0T =i-
TRy UTq, FAH dard! RIeRY Pt o s
e Tearat, Jrer ST axur faRiedt e sfor
e HRTeAT 31ef et fagferst anfor yureht Hrika
Bd T aIIRd UIfgS dTaa U&T SR ATal
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diucd TgH w (CG&M)
TR (Turner) - L gl

3T 1.8.85 TTa! Haled Rigid

THiaRdT ST S RIERITS! STd ¢¥e §fSdhex aTuR (Dial Test indicator use

for parallelism and concentricity)

IED: a1 ysIr= 9 gl 9el A
« Pl GUITAT TTUY Plsd Wi Wig grerdraita aravit

DHoTaR ST ol TS . (3MHell 1)

Fig 1

TUN258611

(%)

HI. (TPl 2) ST < STSHegR 3T ST TS Ry
feodt qum.

Fig 2

%
g
:
|
%
%
:
4
;
:

LOCKING LEVER

A
"

TUN258612

TS AU A fHd aofr BRI, SR d Uhsd Id Alel dk o
YT THTfad Hd.

3 WD fha=a Jad SdbTar Tudh JTUaRiTes! SHd @R

CEIRCIETIE)

STad forear Yald av=a1 uisear A< Har 3ie Tt
W .

S Y VIR T FHRT. (3N« 4)
Dol 8% B} T Wyl dfelt=ar faRH gaar. (31 5)
e SrTel Crbra SIad ST AefTd =,

A AT fewiaRE FUd &1 IO qRacied Aol
A FeaTet T BRI (IS: &o¥o)

ATSHT WTHH TUTHUIRITS], STId 3TSdl |e BT
ST T e ufehaT G=aT HI. (3TFHelt 6)

Fig 3

TUN258613

Fig 4

TUN258614

TUN258615

Takle fAeaHe Tk Ued ey PRI HGHaHd
TifaeaTyHTer I 3NfOT 3rge R ol fRisa SR
3T AURITITITS! THI Ufehar GegT &,

ol TR Ulba Aol Hgd (300 o 500 it wfe) Te.
(3Pt 6)
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fRisa Faifi rem @rig dUAEER ST
@t .

STFOT O REATAR Je . 31l 7)

TUN258616

Fig 7

TUN258617

rea Y Hgd ag SAsTHcHY) 313 § qUrugTiTe!
DS THT SBUNH Gu=T SIpTadd geral.

.

A WR Heae ARt e o 3y se=a1 a Jed
e 5o Hgered Hquf aidiaR geral. (31 8)

Fig 8

—

TUN258618

SS9 Yed fthvd AT ST dra-Td A& &1
ST SR Sd TR WRab A&l &l

Tawi® JAex oYy wufda fRisa deuen o
3T TIAP 3T8.

SId e AT fewiewy ganfid & anfor =l ardas
T g1 BRI (IS: §o¥o)

Fig 9

e

—————x=—

o —

e —

—~

—

TUN258619

s % I AF HRO (Checking the true running of a spindle)

IfeP: © TRTel Had Hd
. W UIA I Ay Riser g I+ qurn.

fAeq TIRTL e Tegerdl TR b e,

Home RR SR S 9 &RT, Il WoR Aredl Jad
epToTaes Hoael Huch ATl (Mt 1) ST e ‘o' Ryt
T .

ST TS WIRAT qUTHUATHTS T TRBHAR HIedh T
RSl ¥ .

SIId TS T UgT 3fOT deiTd &
e I Sae S 19 gadl. Hed I8 fRISd 8 8 glam
fUpRar 31for aTe wefTd =,

fied goge fhad odMT SEd e AfST = shd
AT fewiarm Feanftd 1 {101 Ir=ol arcHs Hear o
H. (IS: §0¥0)
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Fig 1

TUN258621
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diucd TgH w (CG&M)
TR (Turner) - L gl

3T 1.8.86 Tl Haled Rigid

YT Bl - e, e, U= snfvrars (Grinding wheel - abrasive, grit, grade

and bond)

IED: a1 ysIr= 9 gl 9el A

. ATEFEN S FATATT ATIRTT SATUNRAT S5 d Hieswar Sfor it Jra &

. e et ST Sfa=r |
. B.LS TOR s e Ay o

T UHR BT TSR BRI 318 AT IRg UHRY 3isiRice
I A Wi thracdid JHIUHGRS TR fHie ebdrd.

s wied Iadifed SHefes I~FurgA sHfdel Srdrd, sarer

& Fege A TR 3F falie 3mRd:
R

- Riferep 19 Prefss.

Srefifian SfeTSs MEET el S= a4, Bt weRkae 3o
RiferepT Pprafss A& Giegen aTR W fbar Rkfeey, 914-
e TeR FaigR Sfaite aax Wyau fagifed
ST ST,

<

CI

e Femdia il U df< Tarar HeRadgR Tea
GERICIGIGH

dis 3y WP

- fafewres

- fRferpe

- SN,

fafemrss die Hodd Hed URfST FId dUR HIAM AR

ot & fafgwTss sieds TR el ST,

Riferre ars fafcwiss sies Eauer Qv & friaes a
TUR Ha!. HioyT A=Al wied-1 fRiferde Svs S/,

AP FTet a7 JrHaTa:

- MRS

- aw

- IR

- D,

S s wicd QRiad I RIS TS 3 d. d 3%
TR e PO &H 3Ted. d Uicad TTSSar 3TN I%
BRSS! HHNTS! AR STdTd. Ulded He-3ih QI HRI-d
die SHfde ST, (Pt 1)

THIN BRIDGE OF BOND

ABRASIVE GRAINS HELD
LIGHTLY WHEEL IS
CALLED SOFT

THICK BRIDGE OF BOND

XS\ 2 GRAINS HELD
LIS FIRMLY WHEEL 1S
CALLED HARD

TUN258711

sre feult

ST 3fofRiE HUT Uhd ddd 3T & HTIAHT T YR Sd.
31sfieg I g fhar Ug R 3MRd B A1t § sie= fuh
3.

UHA 4R Sad! SaTges I Hedrd. sisdl oS foel 99 98

? dfed wHr fhar 3 R W e e

e Frerht wf foma

USFET Biad! HcT fobar diadr THTTd Gaa Svsar ISR
g SN, T@ o e P! Jafaad SR 9 T-H
BT g TR
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EACH PARTICLE IS A Q§ BLUNT
S PARTICALE

SMALL CUTTING TOOL /5

BREAKS
LOOSE

BOND HOLDS
SHARP GRAINS

BOND RELEASES
BLUNT GRAINS

TUN258712

T1US 3 SRS UTfRS! B o WIS BT e0T SR U R
qrfgeid IO gt d ST glaTd dgl d IS Ulfgeld Siuidhe
1 TT&0 HUI BT Y= SAUATHIST it ST eflel. a1 Helcean
Uiohael Gierat BicT fohdl TUTAId. (3Tl 2)

qivs FIed aIwRI. (3Pl 3)

Fig 3

\" " MILD STEEL BAR

DRILL HARD
CUTTING TOOL

TUN258713

sifre =ta fafgr

e e Py wrugmrdt anftr siieavaradt ames
fargiosT YoMl aTuRedt ST,

QT HaRET HH 35,

- ol TPR

- TR

- U HBR

- S UBR

- Fedds

I yBR (3t 4)

Fig 4

ABRASIVE TYPE

@ 46.K.5.VBE

ALUMINIUM OXIDE FOR GRINDING HSS CUTTING TOOLS

TS G TR AeiRIg SeTuarTa! $ig el Sl
q e

- Sfegfifm sifergsarndt A

- Ryt PraigsHTdt C.

TUN258714

274

Ud® USRNE ARy fiwar Simle suamrdt fFafar o
SERTIHRIE TS aTU= e,

ITER0

38 A ® 81 Wi ¥ &feT T it fegmsa daa
egfufgH sfiess ol 3is.

39c Rice wlzs T RSS! fSgmsy daa e
GACIFCRE IR

U TP (3Tl 5)

I fhar fiic MR &1 AR I TRAfAD PR 3Te.
fsiftre Furdt fafay SR dr@vagd afaRt FHa S,
T 10 @) d 600 (3= wTEH) Tae TER gfed Fa

ST, IR0 BTa- e Fd ¥3 TRBY <d S H1E guf
PHRUGTTST FTOR ST,

Fig 5
GRAIN SIZE

38A @ K.5.VBE

MEDIUM COARSE GRIT SUITABLE FOR ROUGH GRINDING

PASSES THROUGH
PREVIOUS SIEVE

RETAINED BY
NEXT SIEVE

GRIT

S

RIS
I3RS

0.:’0 L0

=

FINE o8ono 2

o0 Q

GRIT 8egaan® 2

2

aisdt Is (3P 6)

HRe Faneda sivsd I fhar yHU quiATarT 31eRTER
RIfael oITd. IS A @1 dre fhar ' Wite ' afs gRfad o Z @1 B
diedr VS ST 3T S B IR afd TGRS BT
fopa fomfor .

Fig 6

BOND GRADE

38A 46 5.VBE

MEDIUM SOFT BOND TO ALLOW BLUNT PARTICLES TO
BREAK OUT READLY (SOFT WHEEL)

TUN258716
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AT e it
R ggU0 UHa Sy fbar Hiedl SRR sidiedT Sfaitg s,
IIE TIR Hd WS b, 8 AT 1 9 12 e GHgR

asfadid fayad g AR 3R 3

T AIfHIar TREAT o) SREquar TR T8l A
@R 7) 16 I3 I MMHR

P HYH d HoR IS dIS

A 16 P5V BE.

Fig 7
STRUCTURE 5 [EH d g IR
v fafewrss sfs
38A 46 K 5.VBE ~
BE fmicre fafd st afkrew. (3t 9)
MEDIUM DENSE SPACING OF GRAINS Fig 9

GRAINS PACKED
TIGHTLY

DENSE
STRUCTURE

TUN258719

fafRRre siaardt sfaftre e frasvar Haed
- SO USRI HeRIA ASSAR SHTAT. (3Tt 10)
- Plecdl UIRAT HeRITd JHTUT. (3Tt 10)
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