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Preface | udra+T

This book, Machinist, has been specially designed to help
students succeed in both academic examinations and
career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Engineering Drawing, Employability Skills, and
a question bank in mock test format based on the NIMI
exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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The content of this book has been developed with
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Syllabus

Modules

Trade Theory

Safety

Familiarization industrial training institute in India, Safety and general precautions in
industry/shop floor, First - aid, Disposal of waste material, Occupational safety and health,
Safety signs, Response to emergencies, Importance of housekeeping, Basic understanding on
hot work, confined space work and material handling equipment, Moving heavy equipment

Basic fitting

Linear measurement, Bench vice, Off-hand grinding with bench and pedestal grinders, Surface
gauges, Marking media, Surface plates, Drill & tap, Vernier height gauge, Counter sinking,
Cutting speed and r. p. m., Mass production and interchangeable manufacture, Different
Standard System of fits & limits (As per the Indian standard), Vernier calipers

Turning

Lathe and its parts, Lathe cutting tools, Lathe driving mechanism for all gear types, Orthogonal
cutting and oblique cutting, Lathe operations - facing, Types of taper, Taper turning by
offsetting tailstock, Types of thread

Slotting

Slotter - Classification, Driving mechanism - quick return mechanism and speed ratio, Job
holding devices, Spline types and uses

Milling

Milling machines, Driving and feed mechanism of milling machine, Different types of milling

cutter and their uses - cutter nomenclature, Different milling operation, Milling attachments,
Jigs and fixtures, Physical and mechanical properties of metals and heat treatment, Indexing,
Calculating of indexing

Advanced Turning

Turning of taper by taper turning attachment, Types of mandrels and their uses, Lathe centers,
Screw threads and elements, Square thread and its form - calculation, Single and multi start
threads

Grinding Grinding wheel, Marking system and selection of grinding wheel, Grinding wheel dressing,
Roughness values symbols and surface quality, Surface grinder, Cylindrical grinders, Different
methods of cylindrical grinding, Cutting speed, feed and depth of cut, Grinding wheels, types,
application, defects and remedies

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio
and Proportions,

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect

Percentage proportions. Percentage. Percentage - Changing percentage to decimal.
Mass, Weight, Volume | Mass, volume, density, weight and specific gravity. Related problems for mass, volume, density,
and Density weight and specific gravity.

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat
&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments

Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure,
gauge pressure and gauges used for measuring pressure

Basic Electricity

Part-A: - Introduction and uses of electricity, molecule, atom, how electricity is produced,
electric current AC, DC their comparison, voltage, resistance and their units

Part-B: - Conductor, insulator, types of connections - series and parallel. Ohm's law, relation
between V.I.R & related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation Electrical
power, HP, energy and units of electrical energy

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and perimeter
of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellipse. Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow cylinder.
Finding the lateral surface area, total surface area and capacity in litres of hexagonal, conical
and cylindrical shaped vessels.

Levers and Simple
machines

Simple machines - Effort and load, mechanical advantage, velocity ratio, efficiency of machine,
relationship between efficiency, velocity ratio and mechanical advantage

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules

Engineering Drawing




Introduction to
Engineering Drawing
and Drawing
Instruments

Introduction to engineering drawing and drawing instruments. Conventions. Sizes and layout of
drawing sheets. Title Block, its position and content. Drawing Instrument.

Lines- Types and
applications in
drawing Free hand
drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand tools
and measuring tools.

Drawing of
Geometrical figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional, Aligned)

Symbolic
representation

Different symbols used in the related trades.

Concept and reading
of Drawing

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric Projections.
Methods of First Angle and Third Angle Projections (Definition and Difference).

Reading of Job
drawing of related
trades

Reading of Job Drawings related to respective trades.

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research
and prepare a note on different industries, trends, required skills and the available
opportunities

Constitutional values -

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss
the role of personal values and ethics such as honesty, integrity, caring and respecting others,
etc. in personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the
21st Century

practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical
and adaptive thinking, problem-solving, creative thinking, social and cultural awareness,
emotional awareness, learning to learn etc. in personal or professional life. Create a pathway for
adopting a continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check passbook/statement.
Explain the common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax
deductions. Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and
aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how to
operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don’ts of cyber security to protect against cybercrimes. Discuss the significance of
displaying responsible online behaviour while using various social media platforms. Create an e-
mail id and follow e- mail etiquette to exchange e -mails. Show how to create documents,
spreadsheets and presentations using appropriate applications utilize virtual collaboration tools
to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation
plan.




Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.

Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources
such as employment exchanges, recruitment agencies, and job portals respectively.
Demonstrate how to apply to identified job openings using offline /online methods as per
requirement. Discuss how to prepare for an interview. Role play a mock interview. List the steps
for searching and registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AD)

Understanding AL How does Al work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with AL Learning with Al Using Al Responsibly.
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6. Advanced Turning | 3@« ef

Trade Theory

6.1 Turning of Taper by Taper Turning Attachment | ¢z eff sréasie grr
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Fig. 6.1: Taper Turning by Taper Turning Attachment | 2uR efff1 sreadie gRT 2uR T==T

6.1.1 Introduction (Fig. 6.1)

Taper turning on a lathe means producing a surface
whose diameter decreases or increases gradually
along its length. Taper surfaces are required in taper
pins, taper shanks, sleeves, spindles, and machine
tool parts. A taper turning attachment is important
in lathe work for machining accurate and long
tapers.

6.1.2 Definition

Taper turning is the operation of producing a conical
surface on a cylindrical job. A taper turning
attachment is a lathe attachment that guides the tool
to move at an angle to the job axis.

6.1.3 Purpose

It is used when compound rest method is not
suitable for long tapers and tailstock set-over is less
convenient for accurate precision work.

6.1.4 Constructional Features

Main parts are guide bar, sliding block, bracket,
cross-slide connection, angle setting
arrangement, clamping device, and mounting
bracket on carriage.

6.1.5 Working Principle

The guide bar is set at the required angle. As the
carriage moves longitudinally, the sliding block
forces the cross-slide to move sideways. Due to
combined motion, the tool produces a taper surface.
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6.1.1 =7 (Fig. 6.1)

Y R R AT @1 31 Tt gag I § e @y
Iqh! wiaTs o a1y fR-eR e a1 31fdes giar g1 TuR Tas!
FI STaTRdT TR U, TR e, T, fEisd qur a7 ga
S AT H gl g1 leh 3R e TR i Afif & forg ary
& 3R o st ngwayyf gar 2

6.1.2 gfRvreT

R ¢ a8 fopar & 9 SRR Sifg R *iGdTehR 9dg
TS ST &1 3UR i1 SreTHe Teh i SETHC St ¢l ol
SiTe chY 3187 & TTY Teh hiUT UR TeT oh forg AT et 81

6.1.3 3234

fafr Iugert 781 gl 3k deieeian Te-3fiar Tdla uRYG
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6.1.4 fRufor Haeh farteamd
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T AT sehel
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M8 IR hl AT hivT UR e fohar SITaT g1 ST hivsT
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6.1.6 Formula

Taper per unitlength=(D-d) /L
tane=(D-d) /2L

Where D = large diameter, d = small diameter, L =
taper length, 6 = half taper angle.

6.1.7 Merits and Demerits

Merits: accurate taper, suitable for long jobs,
tailstock remains aligned, better finish.
Demerits: extra setup time, higher cost, careful
adjustment needed.

6.1.8 Applications and Example

Used for Morse taper, taper pins, taper sleeves,
and spindle tapers. Example: turning a Morse taper
shank on a lathe.

Trade Theory

a1 f&=m & T & folg ares hzar &1 e fd & BRuT g
Ueh R Idg IUF hal gl

6.1.6 G

ufd gl dag ¢k = (D - d) / L

tan6=(D-d)/2L

S D = 98T, d = Bl &9, L = TR &l 18, 0 = 31ef
IR pioT|

6.1.7 1Y 3HR gifAar
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6.1.8 SITUANT 3R ITER0T

YT IUANT A1 R, TR fiF, TR Wilg a7 fAsa R &
forQ ferar ST 81 ISTERT: Ay WR A R <¥eh i e+

6.2 Types of Mandrels and Their Uses | A3« & UahR 3R 3Tk IUANT

TYPES OF MANDRELS AND THEIR USES | #3d@ & Y®R 3iR 37d UaiT

TMLE PLAIN MANDREL STEPPED MANDREL EXPANSION MANDREL GANG MANDREL
o dgd R Aga fawr Aga Frdga
EXPANSION k31
S
SPLIT SLEEVE \
VISUAL ZN /
\ / \
HIN JOB |
ae B
« PLAIN MANDREL | @ #3@ | * STEPPED MANDREL | RS * EXPANSION MANDREL | * GANG MANDREL | % &3
* SLIGHT TAPER | T &R -ggfLAR | PR « TAPERED BODY | Sigarry afét | * MULTIPLE JOBS | &% rd
LABELS| * CENTERHOLES | F%f3% |, 57ps | weor « SPLIT SLEEVE |¥f@iewhtg | *COLLAR|®leR
*JOB | Prf «JOB1| R 1 « EXPANSION MECHANISM | | * CLAMPING NUT | aeifif e
* LATHE DOG | &RTg $ll +JOB2| PR 2 fowar &7 (@1 7e)
« THIN JOB | Wit &S
USE |*HOLDS SINGLE SIZE * SUITS DIFFERENT BORE « FOR THIN RINGS AND « CARRIES MULTIPLE JOBS FOR
DESCRI| STANDARD BORES SIZES . VARYING BORES SIMULTANEQUS MACHINING
PTION | « Uod 3THR AR IR B |« Al dk o & forg o gereht i 3R seera R & g | « v wry A=t & forg o
Uhea g T SR A T

Fig. 6.2: Types of Mandrels and Their Uses | #3e & UshR 31 ITch IuahT

6.2.1 Introduction (Fig. 6.2)

A mandrel is a work-holding device used in lathe
work for holding hollow or bored jobs from inside.
It is necessary when the outside surface of a job
must be machined true with its bore. Mandrels are
important for accurate turning and grinding of
bushes, sleeves, collars, and rings.

6.2.2 Definition

A mandrel is a hardened and accurately finished bar
used for mounting drilled or bored jobs so that they
can be machined concentrically. It supports the
work from inside and helps maintain alignment.
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6.2.1 ufk=ra (Fig. 6.2)

A Toh hRI-YROT IURRYT 8, STt IUThT Y S #
3R G Wiget a1 IR b 71T SiTq ol Uehs & forg fopar
ST ¢8| g dd 371a%Teh gidT g Sidl fohd! Sitg i I18<t Idg
Sl IGch IR ok 1Y ol 3R Fear Af 1 g g1, Witg,
eyl gid 8|

6.2.2 gfvrer

I Toh holRd dYT 3Id Téleh ®U & fthfAer &l 18 &3
gl 8, fSiwrepT IuahT 3t fohw 71T a1 SR fohg Tq Sife ot
A3 o o foIg fohar STar € anfer 3= dahfea =u @ msfie
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6.2.3 Classification of Mandrels

Mandrels are classified by construction, holding
method, and application. Common types are plain
mandrel, stepped mandrel, cone mandrel,
expansion mandrel, gang mandrel, collared
mandrel, and screw mandrel.

6.2.4 Constructional Features

Main features are body, slight taper, centre holes,
collar, threaded portion, and expansion
arrangement where provided. These parts help in
locating, holding, and driving the work.

6.2.5 Working Principle

The job is mounted on the mandrel by friction or
mechanical holding. The mandrel is supported
between centres and rotated by lathe dog and
catch plate. Thus, the outer surface is machined
concentric to the bore.

6.2.6 Types and Uses

Plain mandrel holds standard bored jobs.
Stepped mandrel suits different bore sizes.

Cone mandrel holds taper or slightly varied bores.
Expansion mandrel is used for thin rings and
accurate holding.

Gang mandrel carries multiple jobs.

Screw mandrel is used for threaded jobs.

6.2.7 Merits, Demerits and Uses

Mandrels give accurate concentric turning, better
support, and good finish, but require an accurate
bore, extra setting time, and may slip if not fitted
properly. They are used for turning bushes,
grinding sleeves, and machining rings.
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6.3 Lathe Centres | g d®

Trade Theory
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Fig. 6.3: Lathe Centres | @y dex

6.3.1 Introduction (Fig. 6.3)

Lathe centres are important for supporting jobs in
lathe work, especially when machining long and
cylindrical workpieces. They help to hold the job
between centres and maintain correct alignment.
Proper support reduces bending and improves
machining accuracy.

6.3.2 Definition

A lathe centre is a hardened and accurately finished
tool having a conical point, used to support rotating
or stationary work on a lathe. It fits in the headstock
spindle or tailstock spindle.

6.3.3 Classification of Lathe Centres

Lathe centres are classified by function, shape,
construction, and application. Common types are
dead centre, live centre, half centre, ball centre,
pipe centre, female centre, and revolving centre.

6.3.4 Constructional Features

A lathe centre has a taper shank, body, and centre
point. The point is generally 60° and hardened for
wear resistance. In a revolving centre, bearings are
provided to reduce friction.

6.3.5 Main Parts and Functions

The taper shank fits accurately in the spindle socket.

The centre point supports the work. The body gives
strength. In revolving centres, bearings allow
smooth rotation.

6.3.6 Working Principle
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6.3.1 k=7 (Fig. 6.3)
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6.3.6 & fAgia
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The job is supported at both ends by headstock and
tailstock centres. The work rotates with the spindle,
while the tailstock centre may remain stationary or
rotate depending on type.

6.3.7 Types and Uses

Dead centre supports general work. Live/revolving
centre is used for high-speed work. Half centre is
used during facing. Pipe centre supports hollow
jobs. Ball centre is used for angular jobs. Female
centre supports pointed work.

6.3.8 Care, Merits and Demerits

Centres must be cleaned, aligned, lubricated, and
stored carefully. Proper use gives better alignment,
accurate turning, less deflection, and good finish.
Improper use causes runout, wear, friction,
heating, and poor finish.

6.3.9 Applications
Used in turning long shafts, threading, taper
turning, and grinding support.

Trade Theory
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6.4 Screw Threads and Elements | ©f 959 3R 3 3faaq
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Fig. 6.4: Screw Thread Elements and Concepts | && QE a; 319d 3R TYRUIY

6.4.1 Introduction (Fig. 6.4)

A screw thread is a continuous helical ridge formed
on a cylindrical or conical surface. Threads are
important in workshop practice for fastening parts
and for transmitting motion. Common threaded
parts are nuts, bolts, lead screws, vices, screw
jacks, and clamping devices.

6.4.2 Definition
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6.4.1 ui=rg (Fig. 6.4)
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SicaTeRR Fog WR [Afid fowar Simar 81 srdarrer sgeagr o
T &l e AT T HARA A & oIy 959 ercdd
Tgayuf g1 &1 g dege Wit & e, diee, o g,
134, Tf Seh YT FATRIT Iuenor Ffdferd g

6.4.2 gR¥mST
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A screw thread is defined as a helical ridge of
uniform section produced on the external or
internal surface of a cylinder or cone.

6.4.3 Purpose of Screw Threads

Threads are used for fastening, power
transmission, conversion of rotary motion into
linear motion, and adjustment or clamping.

6.4.4 Classification of Screw Threads

Threads are classified by form, use, hand, and
number of starts. Common forms are V-thread,
square thread, Acme thread, buttress thread, and
knuckle thread. By hand, they are right-hand and
left-hand threads. By starts, they are single-start
and multi-start threads.

6.4.5 Elements and Terminology

Important elements are major diameter, minor
diameter, pitch diameter, pitch, lead, crest, root,
flank, thread angle, and depth of thread. External
thread is on a bolt; internal thread is inside a nut.
Lead angle and helix angle are related to the slope
of the thread.

6.4.6 Working Principle

When male and female threads engage, rotary
motion is converted into linear motion. This gives
mechanical advantage in screw systems.

6.4.7 Merits, Demerits and Applications

Merits: easy assembly, secure fastening, wide use,
suitable for motion transmission.

Demerits: loosening under vibration, wear, stress
concentration, need for accurate cutting.
Applications: nuts and bolts, lead screws, vices,
screw jacks, clamping devices, lathe feed screw.

6.4.8 Example
Fastening thread: bolt and nut. Motion thread:
screw jack or lathe lead screw.
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T S ol Sl AT 21 I FTE< ST SidRek Tds R
fAffa TH SRy Fle a1t SRR IUR & ¥4 |
R fohaT ST 81

6.4.3 Tp 45T &1 B

Y ohT JUTNT oh, Afery Faror, goff 7fd ot Waes fa &
gRafda &= T gumaisH a1 gt & fore favar Star 81

6.4.4 &F A3 T FffaRor

&EH T FMTehRUT ITch SRR, ITTNT, =T JUT =Ieh H
TR o SR R fhdT ST 81| IETT ThRI J -3,
TR 98, TaH U8, 9¢9 9 YT ol U afffera g1 faam
th AMYR R F 2Ifg g1 & P R AW A & YS Bl &1
WIEH & IMYR WR T RTeA-wré g1 Acdl-wrd g€ gid 81

6.4.5 319 3R gTRWIfSh 2regTaeh

Heaqut regdl H§ AR SATHIR, AER SR, U=
SR, i, 1S, thie, T, Ui, U BT aUT IS Hi
TexrE aflferd &1 aredt 9 diee W glar &; SR 92 9
& iR giaT g1 <fis T quT efelaT AT Fs F oA &
Hefdd gid g |

6.4.6 &rf fRAgia

SI9 TR 3R AT IS UER HeH gid 8, I« goff 7fa Ween
Tt & uRafda g st 81 32 g vonferat § gifaes amw
T giar 8l

6.4.7 7uT, A9 3R SrFuAT

& g gl

&Y SaGhT

SIUANT: e 3R dice, e Tp, a1Ed, T S, FATRIT
IUEAT, BRI i his &

6.4.8 3aIgur

BRI 98 diee 3R | AIRM 98: T Sieh 37T EWRIG hi
it gl
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Trade Theory

6.5 Square Thread and Its Form - Calculation | aTfehR T AT IHHT FY -

MoTT

SQUARE THREAD AND ITS FORM - CALCU

Crest | Pitch |
(e fRrem) | =
Root
(GEEERA )
Axis of Screw e
CEEIET)
Root —
(T )
Parallel Flank Thread Widt
(R (G DIAEE =

ELEMENTS AND FORMULAE | 9 3R T

LATION | TR TSI TUT SHHBT FY - TUMT
Thread Angle = 0°
(TS P10 = 0°)

Thread Depth
(TTERTE = P/I2)

E
&

(a6 =)
Pitch Diameter
Minor (Core) Diameter

(37dR® / PR )

Major Diameter

h

Space Width
P2) (Rad ®IF @t et = P2)

Thread Angle = 0°
(TSI BT = 0°)

Minor Diameter = Major Diameter - Pitch | 3fide® =09 = a183! & - fUg

Pitch Diameter = Major Diameter - Pitch/2 | fira &1 =
Depth = Pitch/2 | TexTs = fUri/2

Lead = Pitch x No. of Starts | <l = {0 x TR & gw=an

COMMON APPLICATIONS | SI=d SUaRT
Screw Jack (¥p W)
Bench Vice Spindle (3T 159 f&isd)
Lead Screw (<itS &p)

e N - /2

Fig. 6.5: Square Thread and Its Form | @R Tt a1 39T ¥4

6.5.1 Introduction (Fig. 6.5)

A square thread is a power transmission thread
used in screw mechanisms. It is important where
rotary motion is converted into linear motion with
high efficiency. It is commonly used in screw jacks,
lead screws, and vice spindles.

6.5.2 Definition

A square thread is a thread having a square-shaped
profile in which the flanks are parallel and
perpendicular to the thread axis. It is mainly used
for transmitting power, not for ordinary fastening.

6.5.3 Constructional Features

It has flat crest, flat root, parallel flanks, and
thread angle is zero degree. In simple trade
practice, thread depth = pitch/2, and thread width
is nearly equal to space width.

6.5.4 Form of Square Thread

The profile is square in shape. It differs from V-
thread, which is used for fastening, and from Acme
thread, which has an included angle and is easier to
manufacture.

6.5.5 Working Principle

Square threads transmit motion with less radial
pressure on the nut, giving better efficiency.
Therefore, they are suitable for lead screws and
lifting screws.

6.5.6 Elements and Formulae
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6.5.1 9fk=ra (Fig. 6.5)

TITRR ot Teh LATckT-TeR0T 21 8, [Sent IugT ¥ i &
féran ST 81 g a8t Heeayul gl & STg! yuffa fd el I=1
ZeTdT & a1y & nifa # uRafda forar Sirdm 81 g&en
HIHTA: JUANT TF Sieh, 1S Th a1 a139 [&gd # fohar
ST 8

6.5.2 gRurar

Teleh TRER FHMIAR dUT J3I & & iaad gid & | ST
& IJUINT LMfeRi-eror & g gian 8, 7 fo g sve= &
o

6.5.3 SgATHS fagtuary

OH AT shic, A &, AR Fldh 8Id 8, I Igt
i1 3 F7ft g &1 9= eragTRe U=t |, gt
Tewrs = /2 gidt 8, iR T8I hl A8 T Rt ©=
Y rers o SRIeR gielt &

6.5.4 TIhR St &1 U

SHRT UIhISA IR HTRR ohT BT 81 T8 V-I3! & faa
gt &, forgent Iuah s=¢[ & forg fohar STar 8, 91 Acme
T2 3 oft fa= i<t &, oo T ot giar § ik e
fAmfor sifdres wRet glar g1

6.5.5 i g

TR At A¢ R A A ara & a1y 1fd o1 §ar
et ¢, Y dgar &rar U il 81 31d: 3 +its T aen
93T aTel T o fAIg Suger gl 81

6.5.6 37a¥d Ud g
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Major diameter = outside diameter

Minor (core) diameter = major diameter - pitch

Pitch diameter = major diameter - pitch/2

Lead = pitch x number of starts

Depth = pitch/2

6.5.7 Calculation and Uses

Example: if major diameter = 30 mm and pitch =6
mm, then core diameter = 24 mm, pitch diameter =
27 mm, and for double start, lead = 12 mm. Square
threads are used in screw jack, bench vice spindle,
press screw, and lifting mechanisms.

Trade Theory

AoR Y = 1< aTd

AR (PR) &g = Aok &9 - U=

g =g = asR &g - fo=/2

s = fia x gt 6 g

TeTs = fu/2

6.5.7 TUTET 9T YAt

JeTex0T; gfe Aok =g = 30 A, qurfig = 6 A . &, @
HR &g = 24 {41, U g = 27 .8, ghm, g saa
W o forg ot = 12 .. ghft| amfer gfeat o Suat
&5 Sich, 99 a3 [Ed, U9 &f YT IS dret df | fokar
sG]

6.6 Single and Multi Start Threads | Teret a1 9g-WRYA gfsat

SINGLE AND MULTI START THREADS | Gehet 9T Sig-9IR¥ gfeat
SINGLE START THREAD | Gahel UR¥ gt

—

Pitch (P) - Distance between

corresponding points on
adjacent threads \&

g (P) - oma= gfedl R Hefda

Rigat & & v o g

TE srefta g

Start 1/ \ Start 2

URY 1 URY 2

Stqrt 1/

| forer j—
i
R

Lead (L) | = (L)~
DOUBLE START THREAD | f-oRs7 Tt

!_ead (L)-Axir_:xl distance moved e ng -

< Lead (L) | 15 (L)

TRIPLE START THREAD | f3-IR+ gt
Pitch (P) | o= (P)

Slow axial movement,
higher self-locking (Single
Start)

it srefia ofq, 5=
T-AlTehTT (Tehel TIRH)

)

Quick axial movement,
lower self-locking (Multi Start)

L=2P @ika sefla nfa, A @-
ST (Ig-TTRH)

Lead = Pitch x Number of starts
: o = o x urHl &t =
(L=Pxn)

L=3P

Start2 ~Start3
URY 1 URY 2 IR 3

.~ Lead (L) |@= (L)

Fig. 6.6: Single and Multi-Start Threads | Terer a2t ag-aR™ gfsat

6.6.1 Introduction (Fig. 6.6)

In a screw thread, start means the number of
separate helical threads formed on a cylinder. Single
and multi start threads are important in machine
elements because they control axial movement per
revolution. This is related to lead, which gives slow
or quick motion.

6.6.2 Single Start Thread

A single start thread has one continuous helical
thread around the cylinder. In this thread, lead =
pitch.

6.6.3 Multi Start Thread

A multi start thread has two or more parallel
helical threads on the same cylinder. In this case,
lead is greater than pitch.

6.6.4 Classification

Multi start threads are double start, triple start,
four-start, and other multiple-start forms.
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6.6.1 9f¥=ra (Fig. 6.6)

Th gt & "URW" 1 37 s IR [AfHa gyes gfererar gfsal
Y T & g1 Yehel IUT Ig-URH i AfA sragat &
Agayut gidt & Fifs & ufa oes srefig nfa ot fAdfaa aedt
&1 Tg ofis g Gafda g, St efidY ar fig wifa e et 81

6.6.2 Tehed-URY 31

Uehel-URH gt H et oh IRI 3R Yeh qdd gfctehel Igl
gidl 81 39 21 H, <fte = o=

6.6.3 Ig-URY T

Tg-URH g # I sfei TR &l AT fdeh FHMIR pietehel
gfeat gidht &1 59 FRfd 4, s g @ aifers gt 81

6.6.4 aifferzor
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6.6.5 Constructional Features

Important features are thread profile, number of
starts, pitch, lead, helical path, and equal spacing
on circumference.

6.6.6 Working Principle

When the screw rotates, the nut or screw moves
axially. Single start threads give slow movement,
while multi start threads give faster movement.
They are used in power screws and quick-motion
devices.

6.6.7 Difference

Single start has one ridge, smaller lead, and better
self-locking. Multi start has more ridges, higher lead,
and quicker travel.

6.6.8 Formula and Calculation

Lead = Pitch x Number of starts

For single start: Lead = Pitch.

Example: Pitch =4 mm, double start, solead =4 x 2 =
8 mm.

6.6.9 Merits, Demerits and Applications

Single start threads are easier to make and used in
bolts, nuts, clamping screws. Multi start threads
reduce operating time and are used in quick acting
vice, bottle caps, and lead screws. Their
disadvantages are costly manufacture and difficult
inspection.

Trade Theory

Ig-URY (3T f§-URY, B-URY, Ig:-URY a1 3= «g-
URY &4l # gl g1

6.6.5 TS fAward

Agaqul fawdTd 8—TSI Uithrse, TR &l T, g,
aite, gfciehe Ty, qur uRfY R g9 &

6.6.6 & RAgia

STe T g1 8, df e a1 B Srefta feem 7 nfa svear 81
3iferen ot iy it €1 SRt IUTNT UTeR Ty qAT @Ra-ifd
gfaeat & forar Srar g1

6.6.7 3ieR

Uhd-URY ¥ Uah RST, Y i, T S8R W-3a3GdT gialt
g1 9g-URH # 3rferen RS, aiferen its, a1 diter T gta 81

6.6.8 G 3R UM

s = o x Ut i G

Tehdd-URY & forg: fts = fom)
Jareeur: fUg = 4 A, fG-URY, sra: g =4x2=8
R

6.6.9 T[0T, G qAT IIUANRT

Uhdl-URH fSAT ST Hfeeh Tl BIdT g 3R SR IuANT
diee, 9 aUT FATRT B H fohar SiraT 81 9Ig-uRy gfar
TATA GHY bl hH et & 3R FAhT IUTNT ARd-fehanefia
159, idel o GahHl dUT ol TR | [ohdT STIT 81 31k &I
e—s= i g aur e Aderor

6.7 Lathe Accessories and Gear Trains | @YU & 9gRIe 3UhT 3R iR ¢

LATHE DOG AND CATCH PLATE WORKPIECE CLAMPING
WIS ST 3R HT wic ghdT FAfRimT

STEADY REST TYPES
fRR 3IRM & TR

CATCH PLATE SLOT LATHE DOG
3 A LONG WORKPIECE
¥ WIS ST WORKPIECE TAILSTOCK CENTER a1 CUTTING TOOL
af‘ﬁ'ﬂ Torel® Wex / I'EFI / I YD
~8-—-0— - -—-—-—-Qé—-— EI
FINGERS
P —— A CLAMPING ) Sferdi
LATHEDOG SCREW [STRAIGHT-TAIL DOG |
CATCH PLATE 2 mmm“n(@ Pl BT GBI
I )
4 e walc —* DRIVE SCUENOCE | f— ]
BENT-TAIL DQG r=|x'%2Y sf%séov REST FOLLOWER REST
TS §3M1-98 S SR 3R
STEADY REST TYPES / fRR 3RM & IR
IRREGULAR-SHAPED JOB IDLER GEAR
B B1 B DRIVER éB_qE?AR DRIVEN ﬁ%%AR
CLAMPING BOLTS AND STRAPS
FafRiT diee ik ufgal MOTION TRANSFER DR'VE%I%EAR
f g R
FACE PLATE FOR IRREGULAR WORK / 313 Pl & fort e wie SIMPLE GEAR TRAIN / TRl fiiR ¢

Fig. 6.7: Lathe Dog, Catch Plate, Face Plate, Steady Rest and Simple Gear Train | @RIE 37, &4 wie, Gg
e, [RR IR ik W¥a R 2+
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6.7.1 Lathe Dog

Alathe dog is a clamping device used to hold a
workpiece when it is machined between centres. It
transfers rotary motion from the catch plate to the
workpiece. It is generally made of steel and consists
of a body, clamping screw and projecting tail.

6.7.2 Types

Common types are straight-tail lathe dog and
bent-tail lathe dog.

Working and Uses

The lathe dog is fitted firmly on the workpiece. Its tail
engages with the slot or pin of the catch plate. When
the spindle rotates, the sequence is:

Headstock spindle — Catch Plate — Lathe Dog —
Workpiece

It is mainly used for turning, taper turning, threading
and other operations on work held between centres.
Safety

Tighten the clamping screw properly and ensure that
the dog does not interfere with the cutting tool or
other machine parts.

6.7.3 Catch Plate

A catch plate is a circular plate mounted on the
lathe spindle. It is used with a lathe dog to drive a
workpiece held between centres.

6.7.4 Construction and Working
It has a suitable slot, pin or driving arrangement for
engaging the tail of the lathe dog. The working
sequence is:
Spindle rotates — Catch plate rotates — Catch plate
engages lathe dog — Lathe dog drives workpiece.
It is used for turning, taper turning and threading of
workpieces mounted between centres.
6.7.5 Face Plate
A face plate is a circular plate mounted on the lathe
spindle. It has slots or holes for fastening
workpieces.
6.7.6 Construction and Uses
It consists of a circular plate, mounting arrangement,
radial slots or holes and clamping arrangements. It is
used for irregular-shaped jobs, large jobs, off-
centre work and jobs that cannot be conveniently
held in a chuck.
6.7.7 Steady Rest—Types and Uses
A steady rest supports long or slender workpieces
during machining. It reduces bending, deflection and
vibration and improves machining accuracy.
Types

1. Fixed Steady Rest: Mounted on the lathe bed

and remains stationary.
2. Follower Rest: Mounted on the carriage and
moves with the cutting tool.

The supporting fingers contact the workpiece and
prevent excessive deflection. Steady rests are used
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6.7.1 @A =fT

Y ST Ueh TR IUehRUT §, Igent IuTiTT el & ot
AT Ry S aret gkt &t ueheA & forg fovar Sra 81
g ohd Wi Y ghUE deh guid Tfd Ugrdr g1 Ig JrHT=IC:
et goim ¢ gl 8|

6.7.2 4R

I TR e-ae A BT 3R de-dd AA ST 5|
&t 3R U=t

A ST I ThUT TR ST T RTT ST & | ST oo
&9 Wie & Wiie a1 fUq T a1 81 oid [sd gadn 8, dt
¥ 39 UhR EiaT &:

2wl fRzd — Fa we — AY AT - ghdlg

SR 3 FY T eIl & 19 T@ Johdig IR <+, TR
=i, afS 3k s ot & ferw Iuah foar Sram 81
qean

FATFT Tf ol Tel TR T ol 3R gRfPd o for du S
ST e a1 A0 & =g v @ duh 9 A

6.7.3 &ha wie

& wie dY [ R S ST dTeft Tah M &ie 81 TehT
U e & g 3@ gohdig ot g & g dAw s
1y fohar ST 81

6.7.4 fAmior 3iik Rt

SOH Y ST & A ol SieA o folg Iuged wite, fom ar
g1efcT cgaw gidl 81 i T hH 39 UPR &:

f&iset goaT & — Fa we grdl @ - Fa we Ay SR
el § — AY i1 ghdi ot g g1

Afdw & forw fomar St 81

6.7.5 %y e
hyg e AY fAsd IR e 1S ST aTel! Tah M @i g1 399
ghUlg ot Sieq & foly Wife a1 8¢ gid 81

6.7.6 fRmfor 3R IugiT

3 Uah T Wie, A3feT suaw, zad wife a1 8¢ 3k
FATRRT e gidt g1 39ent IuaT Sifafdd SR &
ST ¢ S8 9k & gfaurs-ich ¥ ¥ gl Uehel ST GehdT|

6.7.7 R IEe—UhR 3R IuAT

T3t I w1 & SR o« a1 gaet ahdig ot TgRT <dT
g1 gg dfST, fSuctar™ 3R Ut &l ohedT g aur gfifeT
FI YT B GYUR T &

UhR

1. fohers R e AY 388 R TMAT 14T § SR AR |
gl

2. BIATSR IE: RS TR AT ST ¢ 3R R el o
1Y T 8
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for long shafts, slender jobs, long boring operations,
threading and accurate turning.

6.7.8 Simple Gear Train

A simple gear train consists of gears arranged to
transmit rotary motion. The driver gear rotates the
driven gear. An idler gear can change the direction of
rotation without normally changing the overall speed
ratio.
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guifén feR adhtta O dudh axdt € 3R srafdeh feuetar™
& Achd! & | WII I T IUINT s MU, Ut i, el
T, AT ik Téies efH & forg foma Sram &1

6.7.8 f8uet R 2+

e firer ¢ & gofa 7fa ot darika & & fag e
AT fhy SI1d &1 grgar R fgea= MR &l goTar 81
TSR IR IHAIC: FoT TS SUT hl F&t formT goia
I fe=1 et FehdT g
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MCQ's | srgfaeredta as

Q1. The taper turning attachment is used to
produce / duR eff sre=wie 1 IuaiT fhar sirar &:

(a) External threads / sTg<) amt

(b) Internal threads / sfidfeh emt

(c) Taper surfaces / ¢0R 9@

(d) Straight surfaces / deft Tag

Ans. ¢ | Sol. : The taper turning attachment allows the
cutting tool to move at an angle, creating a taper on
the workpiece. / 30 = sr¢adie & ST T o1 R Ferar
g, OIog gty R TR a1 81

Q2. Which of the following mandrels is suitable for
high precision work? / fA=faf@a & @ w4 a1 a9z«
I=T lehd & il & fAT Iuger 8?2

(a) Stepped mandrel /| Rt e

(b) Expanding mandrel / Tardfém &g«

(c) Solid mandrel / 319 #9ga

(d) Gang mandrel / T &9ga

Ans. b | Sol. : Expanding mandrels are adjustable and
provide high precision for holding workpieces of
varying sizes. | TaIafST Agel 9T g1 & ofk fafa=
3MhRI & ThYIT ! Tehs & [T I=1 TdtehdT U hed 81
Q3. The lead of a screw thread is defined as / Tf %=
& iz ) g forar mar &:

(a) Distance between two consecutive threads / &

(b) Depth of the thread / amt & T8

(c) Angle of the thread / &m¥ @I @tor

(d) Number of threads per inch / ufd &= 4mt &t
Ans. a | Sol. : Lead is the axial distance traveled by the
screw in one complete revolution. / & ag srefta & @
S & Teh QU AT | I el B

Q4. Multi-start threads are used to / Acdl-¥TE et
T U fRaT ST @:

(a) Increase thread strength / Tt &t dTehd SgH & felg
(b) Reduce friction / SUT &t &H &= & fog

(c) Provide faster motion / asT 7ifd UeH e & fow

(d) Improve appearance / JufRfd st guRA & forg

Ans. c | Sol. : Multi-start threads reduce the lead
distance, allowing faster motion in mechanisms. /

Tfa urea gt 81

Q5. The helix angle of a screw thread affects / &F
s o1 gfere sior yuTfa| e &:

(a) Thread depth / &mt &t Texd

(b) Thread pitch / amt &t o

(c) Thread strength and load distribution / T T dTeea
3R IR faaRor

(d) Surface finish / Tdg i fthfaer

Ans. ¢ | Sol. : The helix angle determines how the load
is distributed along the thread, affecting strength. /
afcreT ator g RuiRa &rar & i uR amt & a1y & faaka
gIdT1 8, ST dTehd ohl UHTfd Rl 1

www.teachtoindia.com

Trade Theory

Q6. What is the purpose of a cone mandrel in
machining operations? [afifS sitaReFT A 9 dge
T 38T T &2

INTEGRAL PART / LOOSE CONE
WL 7

- = = = = 4%1»

%}APERED

SURFACES

(a) To hold multiple identical workpieces/@s ¥a
gehdd &l UehgA & fag

(b) To align and hold tapered workpieces/etR addia
! WRET 3R gshsa & fog

(c) To expand and hold hollow components /@@t
gZeh! ohl Tt 3R ek & forg

(d) To support irregularly shaped parts/siafad u &
3R aTet |TT &bl THAT 233 & fog

Ans. b | Sol. /et A cone mandrel is specifically
designed with identical tapered surfaces to securely
hold and align tapered workpieces during machining.
It uses a loose cone and an integral part to ensure
proper positioning. This type of mandrel is not
suitable for holding multiple or irregularly shaped
parts./&Iq Agdt &l fAiy ®U § TR ghdfia # gRfea wu
Uehe 3R AfifH & Sk 32 WRiEa & & forg feeimg faman
T g1 g Ifa AT gRfga e & fog e diat i sk g
AT T T IUTNT T &1 TG UhR & Hgdl ahs AT ATAT
JTRR o AR I TehgA & oy Iuge &l 81

Q7. A screw thread used for transmitting motion in
both directions is called / 7ifa & St=Y fRemait &
WHiaRa &= & fAg suaht far = aren & 9=
hgeTTdl §:

(a) Single-start thread / RiTal-TE amm

(b) Acme thread / Ta® 4w

(c) Square thread / @R gmm

(d) Double-start thread / sad-wT¢ &mT

Ans. b | Sol. : Acme threads are designed to transmit
motion efficiently in both directions. / Ta® o gt
fEemett & i @l FreaTgE S RIMART & & fog fEemea
frg M €l

Q8. Which type of screw thread is suitable for
power transmission? / i< €T ¥f 92 UTR giEfAH &
fAq Suge &2

(a) Square thread / aifeR 4mm

(b) Buttress thread / s¢5 &

(c) V-thread / dt-amm

(d) Acme thread / Ta® 4T

Ans. a | Sol. : Square threads offer high efficiency in
power transmission due to their low friction. / TR
Tt YT & HRUT UTeR A § I gefdl UeH &d gl
Q9. For accurate taper turning, the compound rest
is set at an angle equal to / §de® ¢uR fH1 & fay,
HUTIE R &l 39 i1 R e a1 srar @ it gar e
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(a) Included angle of the taper / R &1 affifera aioT
(b) Half angle of the taper / 34U T 31TeIT hioT

(c) Lead angle / <ftg @tor

(d) Helix angle / gfere™ aptor

Ans. b | Sol. : The compound rest is set at half the
taper angle to produce the desired taper accurately. /
HUTSS [ Pl TUR PIVT ST ATYT T fehaT STTaT ¢ difeh aifed
TR P T Y I4F g IF |

Q10. The difference between a single-start and a
multi-start thread is in the / fA7Ta-wrd 3R Ad-wrd
o & o T 3R &

(a) Depth of threads / &mTi & T8

(b) Number of threads per lead / ufd &g 4w &t dwan
(c) Helix angle / gfcra ator

(d) Pitch diameter / foa =g

Ans. b | Sol. : Single-start threads have one thread
per lead, while multi-start threads have multiple
threads per lead. / Ria-%wré anmt & ufd <fts g amm ghar
g, STdfch Heel-wIE &N # Ufd ofis &g 9 8id 8|

Q11. A multi-start thread with three starts will
have a lead that is / 9 1é a1t Acd)-wré amt fY iz
gt

(a) Equal to pitch x 3 / fora x 3 & SRR

(b) Pitch+3 /o= + 3

(c) Twice the pitch / fora a1 aT

(d) Equal to the pitch / fora & S_TeR

Ans. a | Sol. : The lead of a three-start thread is three
times the pitch because the thread advances three
times per revolution. / d 1€ arct it i ofte g & =
T gI<lt § Rifoh 4R Ufdl gH1d e IR 31 agdT 8l

Q12. The calculation for lead in multi-start threads
involves / Acd-®TE gt & i Y mor=r enfae gt &:
(a) Dividing pitch by starts / fora &t @ré & fafora e
(b) Multiplying pitch by starts / fo= &l ¢ @ 70T AT
(c) Subtracting thread depth from pitch / &t &Y Tge8
I o & gerr

(d) Adding thread angle to pitch / &t & @ioT ot fUa &
ST

Ans. b | Sol. : Lead in multi-start threads is calculated
by multiplying the pitch with the number of starts. /
- YT H &g ohl Mo U ot Wi i dean 9 qon
Feeh I STl 8|

Q13. A multi-start thread with four starts will have
a pitch that is / IR wTIé a1t Aedl-Tw1é amt &t o ghft:
(a) One-fourth of the lead / &S T Teh-TATS

(b) Equal to the lead / &8 & sRTR

(c) Four times the lead / #ffg @1 IR AT

(d) Half of the lead / <ft @t 3meT

Ans. a | Sol. : For four-start threads, the pitch is lead
divided by the number of starts (4). / TR-%TE 4T &
forg, forg <fts ot wIé i I (4) @ fnfSa w=d ura Fr
STt 8l

Q14. Which lathe center is suitable for supporting
heavy loads? / Wt ¥R &1 9wfT & & fag = an
Y Hex Iugad §?

(a) Dead center / 38 9
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(b) Live center / @rga ez
(c) Ball center / &t §ex

(d) Half center / g1 ¥e=

Ans. b | Sol. : Live centers are equipped with bearings
that allow them to rotate with the workpiece, making
them ideal for heavy loads. / @Tga dex & foaRig gt &
STt 3 aeh i o Ty g Y ST 2 €, G 3 i WR
& foIg arresf ad g1

Q15. A single-start thread has lead per
revolution. / ta f@Ta-wrd s & s ufa
whifel giet &1

(a) Half of the pitch / for a1 smen

(b) Equal to the pitch / fora & sRTeR

(c) Twice the pitch / fo= &1 G

(d) Three times the pitch / fo= &1 &= 7=

Ans. b | Sol. : In single-start threads, the lead equals
the pitch because only one thread starts on the
cylinder. | Ria-wré 959 7, s U & sR1eR it § it
fOeiex W had o g YE glar 8l

Q16. What is the primary purpose of a catch plate
in lathe operations? /@y HaTa # &4 wie &1 g&A
38%° AT 8?7

.

CATCH PLATE

(a) To hold the workpiece in the chuck/ads &t g &
UehsA & fag

(b) To transfer motion from the spindle to the lathe
carrier/f@isd @ dY $RWR I 1fa WFTaRd &=A & faw

(c) To guide the tool during taper turning/eaR i &
SR gl &l ANfee & & foig

(d) To secure the mandrel during threading/2f&m &
Ans. b | Sol. /ear@Er: A catch plate is designed with a
'U' slot and an elongated slot to accommodate the
bent tail of the lathe carrier. It ensures that rotational
motion is transferred from the spindle to the carrier
and subsequently to the workpiece, enabling uniform
turning operations./&d wie &t 'Y’ Wi 3R Teh ol TAlC
& T1Y fEeire foman man g, STt ot SRR Y 7St g3 U Al
AT AT g1 I8 GATAd ol 6 fon [zt 9 nfad R
& gl bl

Q17. The main advantage of multi-start threads
over single-start threads is . | at-weré
dgH o1 fATa-wrd g9 R g gl

(a) Higher strength / 3= FTget

(b) Faster axial movement / ast srefig nfa

(c) Easier manufacturing / &M fAsfor

(d) Better load distribution / S8R ¥R fadzor

Ans. b | Sol. : Multi-start threads provide quicker axial
movement for the same rotational speed compared
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to single-start threads. / Acdl-%1¢ 959 fAma-wié gsg
&t g1 | A goft afd wR a1 srefia 7fd ue axd g1
Q18. In a screw thread, the crest is ./%p
I |, he gar gl

(a) The bottom of the thread groove / 9 7@ &1 fA=rer
e

(b) The sloping side of the thread / 9 T T arell

(c) The top of the thread / 98 &1 Ut fgwar

(d) The middle of the thread / 9 &1 A& 9T

Ans. c | Sol. : The crest is the highest point of the
thread profile and provides contact surface for
engagement. [ thic 98 TS ol Ia8 a1 fog 8 3R
UisTHe & folg udh ddg UaH &l g

Q19. Which type of mandrel is used for holding
jobs with varying diameters? / fohs YR & dga &1
IugiT fAfas sl aret Sifed &l yehs & fAw ok simar
8?

(a) Plain mandrel / STeRoT Age

(b) Stepped mandrel / ¥t€ dga

(c) Expanding mandrel / faeaiRa dga

(d) Tapered mandrel / 3R dgat

Ans. c | Sol. : Expanding mandrels can adjust to
different diameters, making them suitable for varying

jobs. [ fereaRa Hget fafera =amat & fog grmifSa 8t ded 8,

fSad 3 fafera sl & fog Suge s=d 81
Q20. In single-start threads, the lead is equal to

. | e-wrE dga A s _ & RTER gidt
gl

(a) Pitch x Number of starts / o= x w1 &t d=en

(b) Pitch + Number of starts / fo= + w&1¢é &t Tzr

(c) Pitch / fo=r

(d) Twice the pitch / fom @1 &R

Ans. ¢ | Sol. : In single-start threads, the lead and
pitch are the same as there is only one start. / f&Ta-
Wi 959 H, ofis R g gam gt § ifeh dhaet e 8t wie
g &1

Q21. Which taper turning method is most
accurate? / @9 Y 2ur <f fafd g= adter &2

(a) Tailstock offset / ¢ Ten iTthde

(b) Form tool / wid g

(c) Compound slide / &UsE &igs

(d) Taper turning attachment / 2= i sréasie

Ans. d | Sol.: The taper turning attachment provides
precise control over the taper angle and is highly
accurate. [ W 1 3rdTde TR v R Tleh IO Ue =
AT & R Yk Téleh i 81

Q22. Which method of taper turning is most
suitable for mass production? / 2w effa & =
fafd a2 99 R IaTe & e wad Iuge 87

(a) Tailstock offset method / ¢ e 3iTthae fafdr

(b) Compound slide method / %uRse wgs fafy

(c) Taper turning attachment / 3o et sré=de

(d) Form tool method / wiH ga fafer

Ans. d | Sol. : The form tool method is faster and
suitable for repetitive operations in mass production.
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| wiH e fafdr d<t giclt @ iR a1 I\ iR IaTeA H alevra aret
TeTer o forg Suger gl 81
Q23. The primary advantage of square threads is

. | AR 959 &1 = AT gl
a) Better load distribution / Sgdr YR faa=or
b) Higher rotational speed / 3= goff nfq
c) Greater strength and efficiency / 3if@eh FeTect 3R
Q&I
(d) Easier manufacturing / e f#for
Ans. ¢ | Sol. : Square threads are efficient for
transmitting power due to their flat flanks and higher
strength. / TR 989 UTeR IHIARd & J U7t gid &
Filfeh ITeh ele Teferd 3R 31fdreh ASTect gt 81
Q24. What is the primary purpose of a faceplate in
a lathe machine? / @& w2fiq & e &1 g=g 3824

(
(
(

LOCATING WORK ON A FACE PLATE

(a) To hold irregularly shaped workpieces / siHafia
3MThR ch 1Y i Tehs o oIy

(b) To adjust the speed of the lathe / @ &t 7fd
ARSI @A & forg

(c) To guide the cutting tool during operation / St
% R I e T AT &hert oh folg

(d) To align the spindle with the tailstock / f&ige @&t
STCIeh oh A1Y WFET &t & foig

Ans. a | Sol. [ Tusteur: A faceplate is used in a lathe
to securely hold workpieces that cannot be clamped
using regular chucks or collets. This ensures stability
during machining operations. / @4 #ft7 & thawie &1
STGNT 3 1T ohl JRI&T €Y T GehgA & g forar sirar & g
frafia =rep a1 St o1 IUTANT Hch FITT T8 fehaT ST gehdTl
gg #ffHT SR & SR R gRfga =ar 81

Q25. The most common type of thread used in
general-purpose fasteners is . | amTa-3g2a
THRERI | IuAT fahaT ST arer @ed o 93 2l
(a) V-thread / @t-gs

(b) Square thread /| @R 9

(c) Acme thread / Ta® g

(d) Buttress thread [/ a¢9 9

Ans. a | Sol. : V-threads are commonly used in
fasteners due to their simplicity, ease of manufacture,
and strong locking capability. / dt-9€d 1 tReRI &
TGN feRaT STaT 8 ik & T=e, ATOT # ST 3R AsTed
QAT &THT Ua &hvd 8|
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Q26. While machining a square thread, the depth
of the thread is determined by / @R amt &t
wefife wea w9, amt i wgerd @ PRyfror fyar s @:
(a) Thread pitch / 4t &t fo=

(b) Thread angle / &Y @1 apioT

(c) Lead of the thread / &t &Y <fig

(d) Width of the thread / &t &t 9t

Ans. a | Sol. : The depth of a square thread is equal to
half the pitch of the thread. / @TfepR 4t i Tg=TS ot i
= & 3 & sRIeR gl 81

Q27. When producing a square-threaded
component, the helix angle is dependent on /
TTHR 4Tt a1 geeh &1 fAator wva a7, gfdes wion
AR Fwar g:

(a) Lead and diameter / <fig 3R a9

(b) Thread depth and pitch / amt &Y Tgxis$ 3fR fUgr

(c) Number of threads / T <hl g<T

(d) Cutting speed / @fém mifa

Ans. a | Sol. : The helix angle is determined by the
relationship between the lead and the diameter of the
screw. | gfered hiur & & s ok a9 & dey ¥ fRgiRka
gl &l

Q28. While using the taper turning attachment,
the feed is provided / 2R efw sré=wie &1 IughT Hed
g7, $is uer fakar s &

(a) Along the longitudinal axis / $&ed 31e&f & @1y

(b) Perpendicular to the axis / &1 & daad

(c) At an angle to the workpiece / kU & i1 TR

(d) Along the cross-slide / sha-TAT3E & T1U

Ans. a | Sol. : The feed is applied along the
longitudinal axis while the taper turning attachment
adjusts the cutting angle. / g srg&ed 311 & TTy wIaT
2l

Q29. During taper turning with the tailstock offset
method, the alignment of centers must be checked
using / ¢eeiah sitthde fafdr @ 2oz e e wwa, ded
T HREUT TG ST F1fe:

(a) Dial indicator / sr/aat gfgehex

(b) Thread pitch gauge / 95 fU= =1

(c) Vernier height gauge / affiaR gT8e =1

(d) Micrometer / ArgshiHieR

Ans. a | Sol. : A dial indicator is used to ensure proper
alignment of centers during taper turning. / &«
gfAfga s & forg forar sirar 81

Q30. During the machining of square threads, the
cutting tool must have / anfeR et & Afifdm &
R, wfé gar & g anfgu:

(a) A flat-tipped profile / TaTe faRT TithIge

(b) A pointed profile / e TithEa

(c) A round nose / M ATeh

(d) An offset angle / iftheie aioT

Ans. a | Sol. : Square threads require a flat-tipped
cutting tool to match the thread profile. / @R 4T &
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forq TuTe fa”1 fdT gt i smasaenar gidt & dfer amt i
UihTse O Aol @7 ah |

Q31. To verify the accuracy of a tapered
component, you would use / 3uR e &t dtehdr hi
gf® et & forg, oy IughT HaT:

(a) Sine bar [ 9189 IR

(b) Micrometer / AtgshiHieR

(c) Vernier height gauge / affaR gr8e =1

(d) Bevel protractor / Sad Wi¢aex

Ans. d | Sol.: A bevel protractor is used to measure
and verify the angle of a tapered component. / s&aet
Ui hT IUTNT SR ¥ech oh hIUT ht HIUA TR TATUT A &
fore forar StTaT 81

Q32. For proper assembly of V-threaded
components, the clearance angle of the tool must
be / di-umt aret gewnl HY SR srdael & forg, ga &
TR <hioT giT 9nfeu:

(a) Greater than the thread angle / T & @oT & §/&1
(b) Smaller than the thread angle / T & aior @ BleT
(c) Equal to the thread angle / T & @ioT & &RTER

(d) Half the thread angle / T & @IoT ST 31TerT

Ans. ¢ | Sol. : Proper tool clearance ensures accurate
thread cutting and avoids interference. / Gé’fg?fr
FAIY FEIch U et 3R EXI&Y & S+ hl AP dear
gl

Q33. To machine a multi-start thread with three
starts, the lead screw ratio must be adjusted to /
A Té ard Tedt-weré et Y weffh & g, o o
SIUTd Y FHTRITS R s anfe:

(a) Three times the normal ratio / ST SUT &I =
s

(b) Half the normal ratio / ST 31IUTd T 31T

(c) Twice the normal ratio / I SITUTA T GR[AT

(d) Equal to the normal ratio / ST U & SRTSR
Ans. a | Sol. : For multi-start threads, the lead screw
ratio is multiplied by the number of starts to achieve
the desired lead. / el-wT< 9T & forg, gifed <fts v
A o oIy ofis T SrguTa ot Wi ht T ¥ o fohaT Sar
gl

Q34. Which type of thread is shown in the diagram,
and where is it commonly used? [ RF A ® AT U3
feraman T @ 3R STehT T Shgl SUEhT glan &2

(a) Square thread; used in lead screws | TEARR 93; &g
T | IuanT fohar Sirar 8

(b) Acme thread; used in machine tools / Ta® gs; afia
T | IuanT fopat STrar @

(c) Metric thread; used in general fastening / #i¢@ 9s;
T R & U okt SiraT @
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(d) Buttress thread; used in power presses [ s¢9 ¥3;
UTaR 99 & IuahT fohar ST 8

Ans. a | Sol. / TE&xor: The diagram shows a square
thread, characterized by its square profile, which
minimizes friction and ensures efficient power
transmission. This type of thread is commonly used in
lead screws of lathes and other machines for precise
linear motion. / R & TamR g Ramar mar g, St s
IThR TIRISH o foTT STHT ST & | I8 TYUT ahl &l ahdl & 3R
el L1feRt HoRT YA Al 81 9 YR & 9 T IuTT
A A 3R o ALfiT & ofte ¥ & wéia [ fa &
forg fopa ST 81

Q35. The lead angle of a thread increases when /
T} R of1S U1 T&dT & oI:

(a) The lead is increased / i &T3 St &

(b) The diameter is decreased / =g &H fhaT ST &

(c) The pitch is decreased / foa &% foraT SiTaT 8§

(d) The cutting speed is increased | @&feT 7Ifd F@T8 ST
g

Ans. a | Sol. : Alarger lead results in a greater helix
angle of the thread. / s3I ¢fis 4 & gforerT wioT &t Ferdt
gl

Q36. For machining square threads, the thread
form tool should be set / aferR ami Y AffHT S
fag, 9 wid a1 &t Qe fvar ST Il w:

(a) Perpendicular to the workpiece axis / ahdta 3781 &
dead

(b) At an angle to the workpiece / ahdld & hioT R

(c) Above the center height / &g T8 & FWR

(d) Below the center height / &g 3a1s &

Ans. a | Sol. : Setting the tool perpendicular ensures
accurate machining of the square thread profile. / g

&l Adad e A G FTTHR 9T hl Tihga i géia gifm
g gt 81

Q37. To check the accuracy of a threaded
component, the best tool to use is / %3 e &I
H&thdr i ST A & fAQ, GaH 3r=s1 g ST FAT &
(a) Thread plug gauge / 98 @i

(b) Vernier caliper / afaR dfemr

(c) Dial indicator / suet gfgchex

(d) Sine bar / 9189 IR

Ans. a | Sol. : A thread plug gauge is specifically
designed to check the fit and accuracy of threaded
components. / 9 &I 75T &t U3 °eah! Gt Al 3fiR
géterdr &t ST & forg fadly & @ f3emsa far mar g1

Q38. To machine internal threads, the cutting tool
should have / stiafRers g Y Afifan &= & fag, wfér
g | g anfga:

(a) Adequate side clearance / ot 918€ el

(b) A rounded tip / Mer f&=T

(c) A sharp edge with no clearance / a1 fohaRT famT
FARRY &

(d) A flat profile / TaTe WhTsd

Ans. a | Sol. : Side clearance ensures the tool does not
rub against the internal surface during thread cutting.
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| T1EE FeitaRE gAfYa war g foh amm shied 9 ¢ stidRen
gdg T 9 ey |

Q39. What is the primary purpose of a mandrel in
lathe operations? / @Y Tl # Qe Azl &1 WTATA®
38T T &?

(a) To hold workpieces with an internal bore / stiaiRes
B¢ arct srfawgait l geheT

(b) To support long shafts / s MUl @t TERT T

(c) To create threads / &mt S=HT

(d) To guide cutting tools / ST ged @t AT HeT
Ans. a | Sol. : Mandrels are cylindrical bars used to
hold hollow workpieces securely for machining
operations like turning or threading. / g SR IR
gid € S Eaet! shriaegadt ot ERiAd ®U & Uehe & forg
U fohy ST 81

Q40. Which parameter is most critical for cutting
accurate threads on a lathe? / @Y U? Gl YT e
& faT F9-a1 Rfier @99 Agayuf 8?2

(a) Depth of cut / werd & TEeTs

(b) Thread pitch / 4mt &t o

(c) Spindle speed / f&sa nfa

(d) Tool material / 3fiSTR &t IrEft

Ans. b | Sol. : The thread pitch determines the
distance between threads and is crucial for accurate
threading operations. / &mt <t fU= & o ot & g3t ot
fRuiiRa at ¢ 3R Télh 4T Fre & forg Ayt |

Q41. What is the most suitable angle for the flank
of a square thread? /| @ERR 35 & wie & AT T=@d
JUGT 0T T 8?2

(a) 0 degrees / 0 f&ft

(b) 15 degrees / 15 feiit

(c) 29 degrees /[ 29 f&ft

(d) 60 degrees / 60 f&ift

Ans. a | Sol. : The flanks of a square thread are
perpendicular to the axis, ensuring maximum
efficiency and load-bearing capacity. /| TARR 9 &
Ucich 3187 & Siaad 81 8, Sit SHfeehad S&TdT 3R R ag- &Hdl
gRfgd & &1

Q42. What is the standard included angle of a "V"
thread? / "dit" 9 &1 U< GHIfAE FloT F=AT B?

(a) 29 degrees [ 29 feft

(b) 45 degrees / 45 f&ift

(c) 60 degrees / 60 fe&ift

(d) 90 degrees / 90 f&ift

Ans. c | Sol.: The 60-degree included angle ensures
proper engagement and distribution of forces in "V"
threads. / 60 it o1 gaTfa® wior "t 9 & g & Tgl
Gerar SR faaror ot gAfga sxar gl

Q43. Which mandrel is most suitable for holding
irregularly shaped workpieces? / siffafaa smrepr
Fria¥geil ol Ushs+t & fAQ S A1 dger Gas Suga &2
(a) Stepped mandrel / R Agd

(b) Taper mandrel / 3R #ga

(c) Expansion mandrel / fo&ar dgar

(d) Plain mandrel / greT1 &ga
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Ans. ¢ | Sol. : Expansion mandrels expand to grip
irregular bores securely, ensuring stability during
machining. / foar &g samT=T et ot qRfea wu @
gehe & forg therd €, St Asfiierzor & dR fRRar gAfga
Eackd]

Q44. How is the thread depth for a square thread
calculated? / @@ARR g &Y M1 Y O F& Fi AT
8?

(a) Depth = Pitch x 0.5 / Tg<18 = fr x 0.5

(b) Depth = Pitch + 2 / Te3é = i + 2

(c) Depth = Pitch x 0.707 / Te<rE = fo=r x 0.707

(d) Depth = Pitch x 0.25 / g8 = far x 0.25

Ans. b | Sol. : For square threads, the depth is half the
pitch due to the symmetrical and perpendicular
profile. / TR 93 #, TgTs U= a1 31rerm gicft 8 it g9
UithIsel AT 3R iead gidr 81

Q45. Which method is used to produce multi-start
threads on a lathe? / @9 R Acd)-wé 9mt 991 & fag
a-3t fafer sz 6 st 82

(a) Changing the gear train ratio / R &7 SrguTa seaT
(b) Using a special thread die / fasiy g 318 o1 IuThT
(c) Adjusting spindle speed / [&ea nfa @t gAEIST
AT

(d) Using a multi-point cutting tool / Acél-ufge &féT g
T IGTNT

Ans. a | Sol. : Multi-start threads require the lead
screw to rotate faster than the workpiece, achieved by
altering the gear train ratio. / Ae1-%IE gmt & fag ofie
Tf Y g @ A gHM Y magehdr gidt 8, 5 R 39
AT T&eARR UT feham ST &1

Q46. Which measuring tool is used to check the
accuracy of a lathe center? / @&y Tex Y Tdichar
S & fAQ &1 |1 A9 Iuehvor IuAhT T ST &2

(a) Vernier caliper / affeR dfermr

(b) Dial gauge / 3/«

(c) Thread gauge / g€ T

(d) Protractor / uidaex

Ans. b | Sol. : A dial gauge is used to measure the
runout and alignment of a lathe center with high
precision. / S ST I IUANT A Hex hi T3 3R
TRGUT Y I=T TlehdT & 1Y JTUA o fog fovam Sar g1

Q47. Which type of screw thread is commonly used
in power transmission? / UTeR giFfAF # AR ©®
et uepR &1 &F A= U foRan StraT 82

(a) Square thread | TR 98
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(b) "V" thread / "a&t" g

(c) Buttress thread / ¢9 98

(d) Acme thread / Tefig g

Ans. ¢ | Sol. : Buttress threads are designed to
transmit power efficiently in one direction due to their
asymmetric profile. / ¢4 9 310 fawH UIh1Ee & HROT
Toh =0T H UTeR ! GRIeTdTgdeh Sibfie shet o fog fesTme forg
gl

Q48. What is the main function of a sine bar in
taper turning? / 3w e & A1g9 IR &1 g wEf |
14

(a) To measure the taper angle / R SioT &t ATGAT

(b) To adjust tool alignment / g T@0T &l FHEEST
h3HAT

(c) To set the cutting depth / FeTE &t TeTE T FHEAT

(d) To measure thread pitch / 9 fU= @t AT

Ans. a | Sol. : Sine bars are precision tools used to
calculate and measure the taper angle during
machining operations. [ |18 IR Télch IUGT g St
TefiteRzor & SR ¢UR ahiuT &l TTurAT 3R AU & forg IuahT
oy s €1

Q49. Which lathe component supports the
tailstock center? / &Y T I T UNT SAETh Hex !
UERT 3aT1 8?

(a) Bed / s

(b) Carriage | &=

(c) Lead screw / =fE &1

(d) Headstock / gs&ia

Ans. a | Sol. : The bed provides a stable base for the
tailstock and aligns it with the headstock center. |35
STREIh oh foly Toh fRR SMYR UGH &hdT & 3R 38 g8%idh U
& Ty WIET FHRAT 8

Q50. Why is lubrication necessary during taper
turning? / ¢wR e & SR g w1l smaTeh 82

(a) To improve surface finish / adg fihfAs & gur & fog
(b) To reduce tool wear / ¢ forgTa &t & &t & forg
(c) To minimize heat generation / THT Ic0= &l A A
& ferg

(d) All of the above / SuterT Taft

Ans. d | Sol. : Lubrication improves surface quality,
reduces tool wear, and prevents heat buildup,
ensuring smoother machining. / €& 9dg < oura<r &
GUR hdT &, ¢ fOdTd ot i el 8, R THT & fAmfor et
Aenar ¢, orad Affieor gars glar 81
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