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1. INTRODUCTION OF THE WORKSHOP

INTRODUCTION:

The word workshop is a combination of two separate words work and shop.

Regarding work Mr. Webster says,” work is a physical or intellectual effort
directed to some end. Either one, physical effort or intellectual efforts taken alone
are drudgery properly combined then produces enthusiasm.”

Shop directs us to place where this work is being properly utilized. So in short we

can say workshop is a place where physical or intellectual effort gets proper
utilization.

Every engineer is in one way or other associated with workshop, whether he may
be civil, mechanical, electrical, or of any other branch.

Here it is very important to be familiar with workshop and various departments in
wonkshop and this will glve general idea of duty expected from the concerned
engineer.

We will give some idea of the following basic types of workshops:
(1) Training workshop and
(2) Production workshop.

(1)Training workshop: ours is a training workshop. Her boys,students or persons
are being trained.

We have the following department in the workshop:

(A) carpentry and pattern shop:
* Here we know about, various tools useful for working on wood, types of wood
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and in details the suitability of wood for a job. Different kinds of joints of wood.
How to make a pattern, various kinds of pattern, what is its use, etc

(B) fitting shop:
Along with working with various hard tools to work on, metal, this shop will

develop a skill to make a.part fit with another.
This skill is very essential, as working with help of machines is not every time

suitable for this of work.

(C) . forging or smithy shop:

This is a place where a work piece is heated an
shape and size. We study the various tools and equ
- for the same.

d forged to obtain the required
ipment’s, process and technique

(1)FOUNDRY SHOP:

Here the pattern is molded, after preparing the mould in sand; the molten metal is
poured to obtain required casting. To know in details, we need to learn. Types of
pattern, the processes to mould them, the cores for obtaining hoi castings.
The various processes to prepare them. Sand its varieties and qualities
preparing mould sand; and various techniques of testing above things.

Which lead to make a good casting?

, {'-l) Machine shoB: .
lere we can see basic types
hacksaw machine etc, we can

of machines such as lathe, drilling machine
learn the basics 0f metal removal process.

1(2) Production workshop: _ L
'he environment of production workshop 1s full of activities. You can ; the

workman doing his work. He/She may be

Working himself.

Observing the work.

Guiding the workmen.

Transporting the work to be done. o g
Transporting the worked work to other place for the process.

Supervising the work.
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In short every one concentrating to the assigned work. All these will
remains; continuous, smooth running if every thing goes all right i.e.
enough work, enough suppl of material, enolgh enthusiasm etc.

It has an administrative office, which firstly control the planning,
purchase, sale: accounts etc.It has a further drawing and design office
which will design and make th necessary drawing choose the material and

make necessary specifications, select thi process and material so that it's
cost 1s minimized.

- After this the work material is sent to workshop or departments
concerned ir workshop where it is processed, later on inspected for

oncern 1
dimension or tested as the cast may be; finally various parts are assembled to
make the unit.

(3) '_Similarly people can distinguish some workshop as fabrication workshop or
repair and maintenance workshop. Where fabrication of structure work or repair and
maintenance work is carried out.

From above discussion an engineer must try to learn in workshop training.

(1) Various workshop procedures used for changing the shape of material,
various  processes used for joining or assembling of different parts etc.

(2) Understand, the general routine procedure in the workshop, such as
allotment of work, material, Inspection, reporting of faults. First aid and reporting of
* causality etc.

Majority of engineers is engaged in workshop on shop floor. The following points
will help in achieving a successful career. ‘
e, el
e Ability to lead guides and controls the groups of persons,, and take
decision  without confusion.
* .Shop disciplines; such as carrying out orders and instruction, punctuality of
yours and your subordinates, etc.
e Sense of cleanliness.
o Cost-sense, that is reducing the cost wherever, possible.

~ & Safety consciousness, what factors will lead to safety of personal, eqﬁ‘ipments
or both.
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2.SAFETY RULES OF THE WORKSHOP
I. Always follow the instructions & rules of the workshop.
2. Listen Carefull}; all the instructions given by the instructor.
3. Always wear an Apron as it will protect your clothes & yoﬁ also.
.4. Do not Run in the Workshop.
5. 'Wear good strong shoes during practical hours in the Workshop.
6. Bags should not be brought in to the workshop.

7. Do not operate any Machinery without any instructions given by the
©instructor.

8. Keep your workingplace clean.

9. Make yourjébs pérfecﬁtly in the time period aIloft‘ed :

10. Give full attendance in yours practical works of workshop.

11, Make necessary sign after completing your job.

12 Do not break any tools, materials or any rule of the
workshop.

13. Make necessary sign after completion of your job by
the instructor aﬁd. concerned faculty.

I4.Return your tools/materials before leaving the workshop.
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3. MACHINE TOOLS OF THE WORKSHOP

LS) IN OUR

WE HAVE THE FOLLOWING MACHINE TOOLS (POWER TOO
WORKSHOP. :

1) HACKSAW MACHINE
2) GRINDING MACHINE

3) SIMPLE LATHE MACHINE

4) DEILLING MACHINE

f o, D e
L EASTO

v | BECEES

HACKSAW MACHINE GRINDING - MACHINE
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4, FITTING SHOP

INTRODUCTION: :

In hcavy and medium engineering industrics bench work and filting hav
important roles to complete and finish a job to the desired accuracy. Although méyoriyy
of the work can be. finished to a firmly good degree of accuracy in a reasonable (i
through various machining operations, they still require some operations to be dane o
them by hand; to finish the job. Much of the raw materials go into the machine shop and
ccappear a$ 1 [inished component ready for assembly, sof. part need both machinirg and
then a certan mmount of work in fitting, other parts arc entirely made and fitted on (he
bench, Tiding is the assembling together of part and removing metals to secure the
necessary fit.
TOOLS- USED INFITTING SHOP:

FILIES: Files-are used for cutling, smoothing off or removing small amount of metal,
Files are-made in various lengths, shapes, cuts and spacing of their teeth. Every file has
five parts Tip or Point, Edges, Face, Heel or Shoulder and Tang as shown in {ig:1.

“Files are classified and named according to three principal factors-sizes, type or cut al
“teeth and sectional form. =~ - o - -

~ The size of a fileis a length, which is the distance fram the point to the heel. For
fine work [les are-tsually 100 to 200 mm and for heavier work from 200 to 430 mm.in
length are used © - L ¥ ' ' '

eyt

: '_Hand[s.-,_': ~Tang ‘-He_c[ Face

Edge -

SR - . Fig: 1 Parts of Eile .

" Cuts of files are divided into two groups - single cut and double. cul (Fig: 2).
I'hese files are further divided according to spacing betweer”” eeth as Rough (R), B_asuml_
(1), Sccond Cut (SC), Smooth (8), Dead Smooth (DS) and,Super Smooth (8S)... -

: L. 3 . Be7eY0 6789 ¢ OIS IN o
RN

09 ‘4’*"

< Dowble cut fils  Sigle Cut File
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As per the cross-section, the files
. o5 are classified - i
Round file, Half Round file, Flat file, Hand file, Knifécﬁdzsc i‘l(llsd gizfgf&n?}:ﬁgﬂ as,rlﬁ\ﬁ;

in Fiz: 3 (2-h).

(a) Square (¢ Triangular (G}.Rmﬁul ‘ . {d) Half Round
e {f) Haud file o B -
(e} Flat , : {?} Kuife edge - ) Diamond

Fig: 3 Cross Sections of file

While ordering a file, following information should be given; Length, Shape, Cut
and Roughness (Spacing). ' Generally there are three methods of filing-Cross filing (Fig:

4a), Straight filing and Draw {iling (fig: 4b).

{L) Draw Tiling N

: Fig: 4 Methods of Filing _ . s

| ety ¢ co[fnmon ool for holding wgrk. .The Various typcispl?t
VICES: The it o0 e o i Bench Vice, Leg Vice, Pipe Vice, Hand vice am in

r yarious purposes are

vices, used fo
ice.

vice and To olmaker’s ¥
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Jaw Plate

Sliding Jaw "

Body

Handle

Fig: 5 (a) Bench Vice

Bench vice is sometimes called as Fitter's vice. It must be firmly fixed 1o the

bench. It consists of an iron or stee] cast body, square threaded screw, nut handle, two
Jaw and jaw plate as shown in fig: Sa. '

Handle -
—Screwed spindle

I .
v

Movable jaw = : 4 Body
Work -
Fixed jaw b .
' R Base . %
i =R J—‘
HHEE L T]I_,__- ; :
Tig: 5 (b) Pipe Viee L ' ~ -Fig: 5(c) Hand V'.ce

The pipe vice is used for holding round section metal, tubes, pipes ctc. it consists
of two jaw. One of which is movable and another is fixed as shown in fig :5b.

Hand vice is used for griping screws, rivets, keys, small drills and other similar
objects. It consists of two jaws which are hinged together on .« pivot, on the oppositc ends
as shown in fig: 5c. ' '

Handle

Fig: 5 (d) Pin Vice 4
The Pin vice is used for holding round material of small diameter such as wire,

pins ete. The work s gripped between the jaws of the chuck by rotating the handle (fig:
5d). : \ . | il

h
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Movable jaw

Screw
< //'4{ s
- ) Wi | ===
7 il =
e e———— ~ "
l_ l[,
Handle

Fig: 5 (¢) Toolmaker’s Vice v
articularly useful for holding small work which requires

body with a solid jaw, a movable jaw, a screw and a
nt of movable jaw, as shown in fig: Se.

The Toolmaker’s vice is p
filing or drilling. [t consists of a
handle for the control of moveme

HACKSAW:- The hacksaw is used for sawingéll metals except hardened steel. A hand

hacksaw consists of a frame, handle, prongs, tightening screw, nut and blade. The. frame
is made to hold the blade tightly. '

Handle Solid Frame

. Adjustable frame

Stand Blade Pin  Wing Nm.
(a)Solid Frame (b) Adjustable Frame . ‘
Fig: 6 Type$ of Hacksaw . _

They are made in two types: The S*Plid frame in xivhich the length cannot tl;c

“changed as shown in fig: 6a and the adjus!;al?lc frame which has a ba-ck f’tl:?t'éﬁa{":rhz

lengthened and shortened to hold blades of: different ICFlg!.,h as showr[1 1{} 1 15,1.)lad<.:s =

blades are made of high carbon steel, low alloy steel or lx;_gl) speed steel. 1 1?n e e
specified by length, width, thickness and pitch of the teeth, which are us.ua gctivcly :

of 250 to 300 mm, 13 to 16 mm, 0.63 mm to 0.8 mmand 1.0 tol.8 mm resp .

HAMMERS:-Hammers are used to strike a job or a tool. H_amm'erls 8[(‘::1 ncf;;:[f;ici . :
according to the shapc of the pean, as Ball pean, Cross pean and Straight p m
shown in fig: 7.
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= FE

¢ Cross peen ) ( Straight pecn )

( Pall pean) .
: g " Fig: 7 Types of Hammer

MARKING TOOLS:- Surface plate, Scriber,” Ccn}rc
“punch, V-block, Angle plate, Try-square and Marking
Block are the common tools nscd for marking.
CALJPERS:-Outside and iniside calipers are used to check
outside and inside dimensions: These are used to set the
dimensions, to transfer them to work or to check with
standards. Inside and outside calipers are shown in fig: 8a
and b 1espectively 7 :
" DIVIDER:-Divider is used for marking or dimensioning
Cpurposeit.. . ST LS S T, L 33
; Qlliscls:~Chiscls are uscd for cutting and chipping away (2) Inside  (b) Outside s :
J pleccgof metal, and are made of carbon steel usually of Calipers Calipers
rectanzular, hcxagonal or octagonal cross scction. Fig: 8
Chipping is the process of removing thick layer of metal
by means of cold chisels. The five common types of Chisels are (a) Flat Chisels, (b)
Cross-cut Chisels, (c) Half-round Chisel, (d) Diamond point Chisel and (¢)Side-Chiscl as
shown in fig:9. - : ot ‘ :

>

(b) Cross-cut or cape chiscl.

ib) Half vound cliesel

Fig: 9 Types of Chisele..
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g CRAP[_?,RS:-Scrapcrs are used for shayip
- make a fine, smooth surface. The various ki s
“and (©) Half round scrapers as shown in i

£: 10,

= = )

(a) Flat seraper,

—
Q/f: T %

(5) Triangular scraper.

(¢) Hall round scraper.

~ Fig: 10 Types of Seraper

* DRILL:-A twist drill is a tool with parallel or taper shank and used for making circular
holes in a metal piece. In the fitting shop, generally, drilling operation is performed using
pillar type drilling machine. : .

: chamler Taps:-A tap is a screw like tool used to cut
threads on the inside of a hole, Taps are made
from -carbon steel or high speed steel, and are
hardened ‘and tempered. Hand taps.are usually
made in sets of three; (1) Taper tap or Rougher (2)
Second tap or Plug tap or Intermediate tap-and (3)
Bottoming tap or Finisher tap. The upper part
consists of a square shank for holding the tap, by a
tap wrench, fixed or adjustable. g
Dies and Stocks:-Dies are used Fo cut threads: on
a round bar of metal as shown in fig: 11. .'l'wto
main types of dies in common are used sohfi dfe_
and adjustable die. A, circular adjustable split d}nc
can also be used for threading. The tool or

ming the threading die is ca[lcfi a
en called as a stock. Cutting
d rod with a die and

; holding and tu
Fig: 11 Threading by Diec and die stock, oft
Stocks external threads on a roun

stock is called dieing or external threading.

and screw drivers are used 0 tighten or
IS

SPANNERS & SCREW DRIVERS:-5patit®
loosen nut bolts, screw or Pipe plugs etc.
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- Quiz
Q.1 What is the function of file?
Q.2 What is the function of scriber?
Q.3 Name various methods of filing.
Q.4 Which precautions will you take in filing operation?
Q.6 State the main types of dies.
Q.7. What specifications of file needed while purclmsmg i?
Q.8 List the parts of the file.
Q.9  Classify the fifes according to spacing between teeth,
Q.10 How files are classified according to cross section?
Q.11 Bench vice is also known as
Q.12 Thelength of the hacksaw blade is usually in thc range of
Q.13 Classify the hammers. =
Q.14  What is the applica‘ian of pin vice?
Q.15 - What do you mean by fitting?
Q.16 What is the size of a file? :
Q.17 - What is the size of files for fine work?
Q.18 What i 18 size of files for heavier work?
Q.19 is the most common tool for holding work.
Q.20 = List various types of vices.
Q.21  What is the application of pipe vice?
Q.22 What is the application of hand vice? -
Q.23 List the parts of the hacksaw. -
Q.24 Which materials are used for hacksaw bhdeq'?
Q.25 How hacksaw blades are specified?
Q.26 What is the usual range for lt,nglh width, thickness and pitch of the teeth of
hacksaw blade:s?
Q.27 i is used to strike a job or a tool.
Q.28  List the common tools used for marking. -
Q.29 What is the use of callipers?
Q.30  What is the use of divider?
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5. CARPENTRY SHOP

Introduction:
Carpentry is a term used with any class of war

carpentry such as roofs, floors, partitions etc. o
used for any class of wood working.

k with wood. It deals with all works of
f a building. Timber is a basic material

Classification of wood:

For commercial purpose, timbers are divided into two classes:
(1) Softwood

(2) Hardwood

Softwood belongs to coniferous, which has long narrow leaves. ‘They contain turpentine
and resinous matters in their cells they are light in weight and light coloured. The fibers
are generally coarse but straight and hence, capable of resisting direct axial stresses.' But
~ they cannot resist any kind of stress development across thei: ibers and the timber gets
splitted easily, cxamples are deodar, pine, fir etc. e

Hard woods belong to broad leave trees. They do not contain any resinous matter. They

are darker in colour, comparatively heavy, the fibers are fine grained, compact, pro: erly
bonded and often found very straight. So hard woods are nearly equally strong in oth
along and across directions. The fibers can resist axial stress as well as transverse strain.

~ shock and vibration satisfactory ¢.g- Sal, Teak, Thisham ete.

Common Varietics of Indian T imbers-Indian timbers most commonly used for »ood

are as follows:

n colour, close grained, hard and tough,

Babul: - The wood is pale red to brown i
are-used for-bodies of carts and wheels,

but elastic and takes a good polish. They:
“agricultural implements, fool handles etc.

oted and has clase well marked coarse grains. It 15 used in

Deodas:-1t is light col
»acking matferial. it is widely found in

making tea boxes, sports goods and |
northern and central India.

Mango: - The wood is of ,infcrio_f quélity, coarse and open grained and of deep
gray colour. They decay readily when expose to wet and are readily eaten by
white ants. They are widely used for common doors, windows and furniture.

Sal: -"The wood is of dark brown colour, hard, ci_oée _grained,_ heavy, resistant.to
white ants and durable. It is hard to work and does nat teke a high polish. It is

widely used for constructional purposes.
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ark brown in colour, tough, durable and |y wel]

: : is d , e
Shisham: - The wood IS £ the best Indian woods for joiner s-works, tables

marked coarse grains. It is one 0
chairs and otk:ci furniture.
brown in colour, straight grained and is fragran( wher
nd durable, yet light and easily worked. It shrinjg little
can-be seasoned casily.

Teak: - The wood is
freshly cut, very strong a
takes a smooth polish and

Industrial Timber: The timber which is prepared scientifically in a factory is termeg as
the ix;dustria] timber and such timber possesses desired shape, appearance, strength gt

Following are the varietics of industrial timber:

Veneers: - These are thin sheets of wood of superior quality.' The thickness of
veneers varics from 0.04 mm to 6 mm or more. They are obtained by totating 4
log of woo1 again-t a sharp knife of rotary cutter or saw. The veneers after being
removed are dricd (o kilns to remove moisture. The edges of veneers are jained
and sheets of decorative designs are prepared, The Indian timbers which are
suitable for veneers aré mahogany, oak, rosewood, teak etc, ,

Plywoods:-The meaning of term ply is a thin layer. The plywoods are hoards

which are prepared from thin layers of wood of veneers. Three or more veneer in

odd numbers are placed one above the other and-direction of grains of successjve -
layer is at right angle to each other. They are held in position by application of
suitable zchesives. The placing of veneers normal t6 each other increase the

longitudinal and transverse strength of plywoods

- The- plywoods are used for various purposes such as ceiling, doors, furniture,
partitions, paxcling walls, packing cases; railway coaches etc. The use of plywood
and its products has become so common at prosent that it has totally changed the
design and complexity of varjous structures such g buildings,‘ofﬁccs theaters,
restaurants, hospitals etc, 1 5 e B4 : T

IThC' plywoods are available ip different commercial forms_such as baﬂéﬂ-boa"d'
aminboard, metal faced plywood, multiply veneercd plYWood etc. :

. ‘Ei]smb?ttcnrboarq 's a solid block with cofc.of sawn thin wood. The
35 ol core is about 20mm and toa thickness of board is S0mm.

¢ The lam; iS ¢imi ; : ‘
min board is similar o batten board except that the core is made of 1{

multi-ply ve :
thicknp | g The thickness of cach vencer does not exceed 6mm and
€S8 0i core is aboyt 50mm, _ |

In meta] £ .  ‘
Copper; bfgi:};?: iiﬁ:{om thc.core IS covered by a thin shect of alyminum
i °16: This plywood is rigid and it is clean. - - |
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] T‘he pIYWOOd prep
ply. The n
25mm,

arcd from .
Disilir ol s il‘l'toge than t_h:.cc plics is designated as multi-
s odd. The thickness may vary from 6mra 10

Fiber boards: These are ripi

wogd or r_cconstructcd wood.g '?hzot;:igfmae?sds Ezigcsa;:oisgninnoﬁf gt

ﬁraﬁ?c ﬁl];l ler};gthil varying 3m to 4.5m and in widths varyingofmnin ;n.'l E:?Z ?fg

o Suct;]rasog'r s form an 1d_eal base for practically all types of decorive
istemper oil paint ctc.» The hard board is also suitable for puiish

.and vamish. ;

Hard bo a.r_d: Hard board panels are made of wood chips that have been exploded
leaving cellulose fibers and lignin. These are fuscq under heat and pressed intc;
hard, durable-boards which are available in a.variety of finishes and workshop to
hang topls and other equipment on specially made hooks which fit into the
perforations. '

Common Market forms of timbers:-

Tools used in Carpentry shop:

‘Log’ is the felle i 1-ee after being trimmed.

‘Bulld’ is the log squaring up.

‘Planks®: 275 to 450 mm wide and 75 to 150 mm thick.

‘Deals’; upto 225mm wide and 50 to 100 mm thick.

‘Batten’: upto 135mm wide and 35-to 50 mum thick.

‘Bourd’: Less than 35 mm thick and over 150 mm wide.

‘Quartering’: 25mm by 50 mm up 10 150mm by 150mm sq stuff.

‘Seantling’: Odd cut stuff as 75 mm by 50 mm, 100 mm by 50 mm, 100mm by

75mm ete.

The tools used in carpenlry can be categorized as

follcvs: .

1. Marking and measuring tools.

2. Cutting tools.

3, Planning tools. .

4. Boring tools.

5. Striking tools. ' b
6. Holding tools.

7. Miscellaneous tools.

1. Marking and Measuring Tools:

d box wood rule ot (Jexible measuring tapes are uscd 1o
dimensions of wood. While straight edge is used to ‘est

nd edges. _
k and test arpels of 90 deg. -
sure angels of 45 ¢ 3.

Steel rule or four fol
measure and sct oul

trueness of large surfaces &
Try squares arc used to mar
Meter squares ar 73t 50 {hat they mea

N
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The blade of E.cvel square may be swiveled to any ang:l between 0° to 180°. It
can measure any angle betwéen 9° to 180°.

Marking knife is used {or converting the pencil lines into the cut lines.

Markmg gauge gives an accurate cut line parallel to a true edgc usually with the

grain.
Mortisc. gauge has two marking points. One is fixed and olhc. can slide. These

can cut (wo parallel lines called mortise lines.
Cutting gauge is used for gaugmg fine deep lines for such joints as dovetails on

wood. b=
+ Divider is used for dmdmg out centers.
» Spirit level tests ti+e Lorizontal position. .
Plumb bob used to test for vertical position, combination of spirit level and plumb

bob gives a right angel..

' Cerrt(meire
O G e

ciriéhescale )

¢ Steel Rule >

lL.eg ¥ -

o
f Aghstment
i @_- Sorev

v - ;:%E—ji@‘—--%rmm . g ;
__-___....,—-———""_‘_-_-F— A '- -
w"lﬁ‘!};\‘\' E:{":{H\ ks c j ] E

Divider
2, Cutting Tools: Saws, Chiesels and gauges are the Cutting tools used in carpentry.

S:\(\{VS' Slaw is (Ll:scd for parting off the wooden plank of smaller dimensions and
cutting the wood.acrrs s or zlong the grain. A saw is generally specified s letn

ofits blade and pitch of the teeth. Y ipeeiied by the lclegth
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. Rlp saws are about 700mm long with 3 to 5 teeth per 25mm and are used f)r
cutting along the grain in thick wood. .
e Cross cut saws'or hand saws arc 600mm to 650mm long Wlth 8 to lO tecth per
25mm and are used for cutting across the grain in thick wood.
¢ Panel saw is about 500 mm long with 10't0,12 teeth per 25mm and is used for
the fine work or bench for ripping as well as cress cutting,.
¢ Tenon or Back saw about 250 to 450mm: long with 13 teeth per 25mm and
used for cross cutting when finer and more accurate cut is required.
e Dovetail saw about 200 to 350 mm length with 17 to 25mm and is used for
greatest accuracy and fine shallow cuts,
+ Bow saw consists of narrow 250 to 350 mm long blade held in wooden frame
and is used for cutting quick curves.
« * Coping saw ‘s similar to bow saw is used for small radiis curves.
J Compass saw has a narrow tapermg blade of about 250-to 400mm length and ,
is used for sawing small curves in confined spaces: - \
 Pad or key hole saw is used for cutting key holes or the startmg of any-inferior

cufs.

Heend le

( Coping saw )

A A AN A AAIARAAARAAANSANS

( Keyhole.saw )
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Cross cut saw

, L Sdring :
A, W e

Bow saw

Chisels: Wood chisels most cdmmon‘ly used are firmer chisels, beveled edge firmer
chiscls, Paring chisclé and mortise chisels, Chisels are usually specified by length and.
width of the blade.- : : o

+ Firmer chisel is used for general purpose and has a flat blade about 125mm
length and 15 10 50 mm width. 2 ; |

* Bevelled edge firmer chisel is used

* Both firmer .ud beveled edge ¢
paring chisels which are having |
preparing surfaces. L i s

* Mortise chisel Is used for chipping out mortisc, The ‘widths of blades vary
from 3 to 16 mpy. " : B L LS :

for more delicate and fine work. :
hisel with long and thin biades arc called
ength 225 mm and are used for shaping and

Gouges: Gouges are chj
firmer gouges and ips

sels with curved sections, out side gt‘ound'gouges are called
long and thin, they ar

idc.g.rouxud gouges are called scribing gouges. When gouges a7¢
¢ called paring gouges, ' - : ;
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culting Edge
‘ Woaooden Handle

»

Firmer chisel

ade

Handle B

Mortise __f:hisei

Gauge chisel

3. Planning Tools: The Plane can be linked to the chisels fastened into a block of wood
or metal. The planes in general use are jack plane, Trying plane, Smoothing plane, Rebate
planc, Plough plane, Router, Spokeshave. In addition a number of special planes are used
© for special purpose; they are compass or circular plane, Bull nose rebate plane, Shoulder
plane, Block plane ete. A metal plane is used now a day which facilitates a smoctaer
operation and better finish.

o Jack plane is the most common instrument in wood' wprkiné, and used for the first
trying up of a piece of wood. ' _ b

¢ Trying plane is a finishing plane and is set with a ‘/zpry fine f:ut. o

o Smoothing plane as is name indicates is used for smoothing or finishing after a
jack plane. .

* Rebate plane is used for sinking one surface below another and shouldering one
piece into another. .

» Router is used for cleaning out and leveling the bottom of grooves to a constant

depth after the bulk of the waste material has been taken out with saw and chisels.
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. -Edge
5 Woroderi Jack Plane ot
ey Handle

- Knob -

o Botom e s
~ IronJack.Plane -

Planironand -
Capiron Lever Phic i)

screw ~ - - Cap ~Cam 2 Later e
; : s : Adjusting lew- .

Toe Mouth  Plan Adjusting . Heel
Botlom aut

: Blade edge
Trying Plane , : Rebate Plane

TN F LPa’d

LI} ’ F a £

R S R
LLrée, s GO

s o v
RO N S S

: “Rasp :
4. Boring tools: Gimlet, Bradawl, Brace, Bit and Dl

‘ arc common boring tools vised |
carpentry to make rcrnd holes in wood. - e
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Handle
Crank
Lever
Handle .
e Ratchet
ears
Chuck ——* 8
Chuck

_ Hand-Drill Ratchet

5. Striking Tools: Hammers and Mallets are common striking tools. The hammers are

identified by size, number and weight.

Claw hammer serves the dual purpose of a hammer and a pair of pincers. The claw
used for pulling out any qails accidentally bent in driving: These hammers arc numbercd
sizes from | to 4 weighing 375, 450, 550, 675 gm: Mallet is a wooden hammer of round

or rectangular cross section. ;

Claw 'Face

wooden

2 H"ldi“g Tools: Bench viéc C-clamp, H : o
. : 5 , Hand screw ar i -l
in carpentry work. P are common l}oldmg devices l.de.
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Threaded _
Spindle Moveable
g o Jaw

AL

Clamping Vice

7 Miscellancous Tools: Rasps and files, Scrapers, Pincers, Screw. Driver etc. arc the
other tools used in carpentry. ' : :

Apart from the above hand tools, power driven wood working machines such as wood

turning lathe planning machine, the bend saw, wood shaper machine, electric router elc.
are used in wood working. ‘
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What 1s the softwood?

[

2

i What is the difference begw
4

A Whial is the hardwood?

“en marking gauge and 1

0 _What 1s the ca,rpcntry'? X
7 Whl‘df wood s used for bodies of carts ang wheels?

8 What is the use of deodar wood? . . - -

4 What are the characteristics of the mango wood and its use?
10 Which is the best Indian wood for joiners work? -
Il Describe the teak'wood, . . e T
12 . What i industrigltiniber? 77500 oo e |
1 ‘What are veneers? : TR
14 What is plywood? : fey o S
{S ~ Which are the di [_‘ﬁ:l_'(_,‘li-lV(ZL,Q!]}’ID_C{C@ZU forms of the plywood?.
[6 ~Wihat are the fiber boards? - o R
|7 What is the usc of fiber boards? G
I8 What are the com mon market Fdrirxs of timber?

19 What are the differen! cutting tDQIS? 5

20 What are the different types of saws?

ted

What are the different types of chisels? S
What is difference between firmer chisel and mortise chisel”

Ty

2] What are the different planes used in carpentry?

2 What is the use of router in carpentry?

23 What are the boring tools used in carpcnl':jy'? i
26 What are the different striking tools used in car'pc::;ry.
27 What is the difference between hammer apd f‘n-all':,tl. ;
28 What are the different holding tools used in carpen ry.‘
29 What are the miscellancous tools?

30 What is the pattern?

Scanned with CamScanner



6. TIN SMITHY SHOP

Introduction:

Sheet metal work 15°géncrally regardéd.as the working of metal, .from 16 [';aug.c,10'30 gauge,
with;handtools and simple machings-into various forms by. culting, fo.r{mng into shape and
joining; Sheet muctal ‘work is an operation: used’ for producing varigus ‘house h-old and
engincering goods: from metallic sheets: Common  examples of sheet metal work arc hoppers,
covers, hoods, furnels, boxes etc. : :

Metals Used In Sheet Metal Worle: , . s
In shecl metal work, ‘the shect metal used is black 'ron, ‘walvanized iron, copper, brass,

alumiinium cte. The Thickness of sheets is specified by standard gauge: numbers. The. larger
the gauge nunibers, the lesser Lthe thickness. -

Hand Tools:
The various hand. teelsused in sheet metal working are:

. Different types-of hammers.
2, Mallets ' o
3. Stakes or forming supports

4. Shears or snipes. -

Hammers:
There are many types ol hammers, but most commonly used hammers are:

L. Riveting hammers 'us_cd for iveting,
2: Setting bammer useful for setting down the cdge. - :
3. Raising hammer uscd for forming of a Nat shicet of metal into curved shape.

Mallet: These are sofl hammers used to strike a sofl and light blow on the metal,

: Stnlcf:s: Stakes a_ré usually used as supporting aﬁd.fomﬁng tools. 'i‘hcy also help in
bending wperations. : |

Snipc_s & Shears: A snipe, also called a hand shear is used like a pair of scissors lo
cut thin, soft metal, Tt should be used only to cut 20 gauge or thinner metal,

Sheet Metal Operations: _

- Themajor types of sheet mela) operation are;
. Shearing ' l
. Bending

. Drawing- ?

Squeezing

DL RS
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1. Shearing:
" Shearing is a cutting in a straight line across a dinp, sheet or bar.

2. Bending:
Bending occurs when forces are applied to lOLdllL(,d areas, such as in bending of a piece

of metal into a right angle.

3 memg
Drawing is the operztion of producing thin walled hollow or vessel shaped parts from

sheet metal.

4.-Squeezing: ‘
Squeezing isa quick and widely uscd way of formiug ductile metal.

Various types of sheet metal ]omte used in shee metal works are:
Lap joint
Seam joint *
. f.ocked seam joint -
Wired edge joint
Hem joint
Flanged joint and
Angular joint.

:I;bJrq_

.\JG\U\

BUTT WELD L VELD
(S
o verh
& WELD SPLIT WELD D WE
SIS : FOR HEAVY ST0CK S

FOR THIN STOCK : ‘

‘Figure 12-48., Forge welds,
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QUESTIONS
TIN SMITHY

Define Tin-smithy.
Give common examples of shect metal work.

\Which are the differ 1t types of sheet metals used in sheet metal work?
How the thickness of the sheet metal are specified.

Which sheet is thicker out of 16 gauge sheet and 24 gauge sheet?

List the different types of hand tools used in tin smithy.
ist the different hammers used in tin-smithy.

What is the use of selting hammer?

What is the use of raising hammer?-

What is the use of mallet? |

What is the use of the stakes?

What is the use of snips?

What is the limitation of snipes?

List the different sheet metal operation.

What is shearir g? '

-What is bending?

What is drawing operation?
What s squeezing operation?
List vartous types of sheet metal joints,

What.is the thickness range of sheet metals used in tin smithy?
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7. WELDING SHOP

(NTRODUCTION:

Joining Qf two or more clements to make a single part is termed as a fabrication
process. A fairly large number of industrial componénts are made by fabrication
processes- Common examples are aircraft and ship  bodies, bridges, building Lrusscs.
welded machine frames, sheet metal parts, cte.  The fabrication is often the mos!
cconomical method and relics on raw material obtained from one of the primary
manufacturing processes such - as rolling, extrusion etc. Hence it may be called a
secondary manufacturing process. , ‘

The various fabrivation processes can be classified as follows:

1. Mechanical joining by means of bolts, screws and rivets.

2. Adhesive bonding by employing synthetic glues such as epoxy resins.

3. Welding, brazing and soldering. .
The choice of particular fabrication method depends on a number of factors pertaining o
the joint such as k)

« Type of assembly permanent, semi permanent or temporary.

» Materials being joined steels, cast irons, aluminum, similar or dissimilar metals.

« Economy achieved, and - '

¢ The types of service required, such as assembly subjected to heavy loading,

impact loading and high temperatures.

Joining obtained by bolts and screws is temporary in nature and can bc

disassembled whenever accessary. Rivets are semi permanent festening devices and the
ing the rivet without harming the parent elements.

joint can be separated only by destroyl

Adhesive bonding does not disfigure tjhcjoining parts, but would generally have
less strength than the mechanical fasteners.. But adhesive bonding helps in joining,
awkward shaped parts or thin sheets which may not lead themselves to mechanical
fastening. Similarly, metals and non-metals can be best joined by adhesive bonding as i

(he case of automobile brake shoe linings also-

Welding by contrast to the above fat_)r.iéations techniques is a metallurgical fusion
process. Here, the interface of the two parts to be joined is brought to a temperatuie -
above the melting point and then allowed to solidify s that_pcrmanent joining t.aku.;
place. Because of the permanent nature of the joint, strength being equal to or sometimes
greater than (hat of the parent metal makes welding one of the most extensively us:.
fabrications method. Welding is not only used for making structure but also for repa:v
work such as the joining of broken casting. Products obtained by the process of welding

are called ‘weldments’.
Welding is a process of joining wo similar metals bY application of heat, Wk o
without application of pressure and addition of filler material. The vesult is a continuity ::
l_hﬂmégcncous material of the composition and characteristics 01; two parts which arc been
jointed together. The application of welding are so extenSive that it would be no
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: atal i o1 i at does
cxaggeration to say that there is no metal industry and no branch of enginecring that
not use welding process in one or other form.

TYPES OF WELDING: Modern meth=d of welding may be classified under two broad
headings.
I. Plastic welding: In (he plastic or pressurc welding the picce of'mClﬂl lo be
Joiated are heated to plastic state and forced together by extemal pressure. This proccdur‘c
is used in forged welding, resistance welding and Themmit welding in which pressure is
required, [t also called pressure welding. .
2. Fusion welding: In the fusion welding or non pressure welding the material at
the joint is heated (a1 a1 lten state and allowed to solidify. This includes gas welding, arc
welding, Thermit welding ete. It is also called non pressure welding.

ARC WELDING: , . _
Arc welding is-the most extensively employed method of jeining metal parts. .
Here the source of heat is an clectric are, '
" The arc column is generated between the anode and cathode. When these (wo
~ conductors of an electric circuit are brought together and separated for a small distance (2
o 4mm) such that the current continues to (low through a path of jonized particles (i.e. ,
gaseous medium) called plasma, an clectric arc js produced (Fig:1). Here electrical
ene:gy is converted into heat encrgy. Approximately 1 kW of electricity will create .
10000J, the lemperature at the center of arc being 6000° to 7000° C. The

lemperature of electric arc, of course depend upon the types of electrodes between which
1tis struck,

~— Eleclrade holder
ol

Electroda (consuma_lgl_e_k___‘ C Baen i
0’ nonconsumable) e 5 ctrode cable

: . Welding machine -
Rirection of ravel ~g—— ; g

Arc AC ordc

S g power
Work - i) ’

source -

' It ld melal e
| Molten WQ Work cable

Fig:1 Arc Welding Process

- The heat of the arc raises the temperature of the parent metal which s 'incltcd,
fo:ming a pool of molten metal. The clectrode meta] or welding rod is also melted and s
tansferred into the metal in the form of globule of molten metal. T'hc'deposited metal’
serves to fill and bond the joint or to fuse and build up the parent meyg] surface,

Two-third of the heat is-dcvelop_cd near the positive pole while the rom
one-third is developed near the negative pole. As a result, an clectrode that is con
(o the positive pole will burn away approximately 50 pereent faster than thg Is cor

o the negative pole, This is helpful in obtaining the desired penetration of the |

aining
nected
mected
as¢ metal,
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Arcweldin g equipmen ts: The most commonly used equipments for arc welding consists
of the following,. '

o Arc welding machine: The ransformer is used for almost all arcs welding,
where mains electricity supply is available. They have to step down the usual
supply voltage (200-400V) to the normal open circuit velding voltage (50-
90V). A 100 o 200A machine is small but portable ¢nd satisfactory for light
manual welding. ' '

« Electrodes: Both non-consumable and consumable electrodes are used for arc
are welding. Non- consumable electrodes may be made of carbon, graphite or
tungsten which do not consume during the welding operation. Consumable
clectrodes may be made of various mefals depending upon their purpose and

_ the chemical composition of the metals to be welded, ' '

« FElectrode holder: It is used to hold the electrode. It is connected \g‘vith arc
welding machine by insulated copper cable. '

« Helmet, Safety goggles, Hand gloves and Aprons: Because of the intensity
of heat and light rays from electric arc, the operator’s hand, face and eyes arc
to be protected while the arc is in use. Heavy gloves are worn and a hand
shield or a helmet with window of colored glass should be used to protect the

face.

Arc xvclding method: Various arc welding methods are 1: follows.

- Electro-slig welding

Tlux - coréd arc ctc. /

. Carbon arc

2. Metal arc ‘

3. - Metal inert gas arc (MIG)

4. Tungsten inert gas.arc (TIG) .

5. Atomic hydrogen arc - ’

6..-Plasmaarc. ;
"7 Submerged arc

8.

9.

GAS WELDING: Gas welding is done by, burning a combustible gas _with air or oxygen
in concentrated flame of high temperaturc. The purpose of the flame is to heat and melt

the parent metal and filler rod of 2 joint. It can weld most of the common ‘materials.

Welding equipments are inexpensive, versatile and serves adequately in many jobs and

repair shops. Various gas combinations can be used for producing a hot flame for various
welding metals. Commei mixture of gases is oxygen and hydrogen, OXygen and other
l f the oxy-acetylene

fuel gas-(like acetylene) and air and acetylene. The temperature 0
(lame in its hottest region is about 3200°C. the process 15 explained below.

T
G
Sbig
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il as welding: , :
= oA 'ICI)!Cl)It:::! ?:r:c gas wglding is accomplished by el (e Gl pesme A o be
Oxy accly the molten metal to flow together, thus forming 3

ioi by pas flame and allowing : . . . i
Js(;ll[i]cllcgon)tifuous joint upon cooling. This process 15 particularly suitable for joining
netal sheets and plates having thickness of 2 to 50 mm. With material thicker than 15

mm. udditional metal called filler metal is added (0 .ch weld in the form of welding rod.
Thc,composition of the £ I'er rod is usually the same ot nearly the same as that of the

arts being welded. )
pare l';‘hc fi«;‘rrrcct adjustment of the flame is important for reliable work. Wh_cn oxygen
and scctylene are supplied to the, torch in nearly cqu_al volumes, a n_cutral_ ﬂamc_is
produced having maximum temperature of 3200°C. _Tlus neutral ‘ﬂamc is desirable for
most welding operation. It is widely used for welding steel., stamless_stccl, cast iron,
copper, aluminum ete. A carburizing flame is onc in which there is an excess of
acetylene. An oxidizing, flame is one in which there is an excess qf oxygen. This flame
is used for welding of brass, stecl etc. ' ' o
e Gas welding equipments: The most common equipments used for gas welding are
shown in fig:2 and explained as follows: : B

Regydlator cylindar
\ Viava

O @ Safety é
© \Vave &
O
Cylinder @
Viave R
=

Oxygen Cylender

Acelylene Cylinder

Fig:2 Equipmcnts of Gas \1'§](ginp :
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Welding torch: This is tool for mixi
ding torc! ixing oxyge in corr i
i e s sl Dol ihe pf:’. ygen and acetylene in correct proportion and

Welding tip: It is that portion i i
prior to their ignition E'}nd buriifr:l{;e Wl‘?ll: 1:1ig a? pesels ngugh-walch Lo gases A sk
D ening, The di : ing. - p sizes are govemned vy the diameter of the
pening iameter of the tip opening used for welding i:pend §

metal to be welded. | ' § g upors fhe types ok
Pressure regulator:The functions of the pressure regulator are

1 To reduce cylinder pressure to the required working pressure.

2.To produce steady flow of gas regardless of the pressure variation at the source.
Hosc and H_ose fittings: The hose of welding torches should be strong, durable, non
porous and light, The most common method of piping both oxyg'en and acetylene ;_.r,as is
the reinforced rubber hose, which comes in black, green and red colors. Black is standard
colors of oxygen hose, red for acetylene and green for other industrial available welding
gases. Special hose.fitting or connections are provided for attachment to the torch and
pressure regulators. ‘ '

[

Gas cylinders: In gas welding, there are separate cylinder of oxygen and acetylene.
Oxygen cylinder is charged with approximately 40 fiters of oxygen at a pressure 2f 154
kg.fcmz. A full cylinder has weipht of about 80kg.

Other equipments are also used for the safety of the welder such as, Goggles fitted
with colored lenses aré used to protect the eyes from hanafvl h2at and ultraviolet and
infrared rays. Gloves are used to protect the hands from any injury and spark lighter
provides a convenient and instant means for lighting the weld torch.

RESISTANCE WELDING: This type of welding is further sub-divided into six mzn
methods, each having its own perticular applications:

(1) spot welding

(it) seam welding

(iii)butt welding

(iv)flash welding

(v) projection welding

(vi) percussion welding

Spot welding is used fo
expressed by the figure shown below.

r making Lap welds for shééts upto’ 13 mm thickness. [t is

Sy

Spot
welding

Translormer

Fig:3 Spot welding
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it consists of a transformer having primary and sccondary windings P and C. This

wzlding consists of two arms, first is a movable arm E; and the other is fixed arm-Eg,

bods theze arms are connected by the secondary coil of the transformer. [n the process we
cake two sheets Sy and S to be joined and it is placed in the manner shown between the
swo arms, then a supply of high amperage and low voltage is supplied between the two

ovable arm as a result the

sheets. The pressure is also exerted by the fixed and the m

:emperature of the adjcining surfaces'is brought upto the melting point and it is joined
due to external pressure. This principle is fixed in a spot welding machinc in which the
nressure is applied by lever fixed in the lower portion of the machine that is operated by

foot.
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: Quiz

What is welding?

Q.1

Q.2 - List various types of welding.

Q.3 List various types of fusion welding,

Q.4  What is the source of heat in arc welding?

Q5 List various arc welding equipments. -

Q.6 List various safety devices used in arc welding.

Q.7  List various arc welding methods,

Q.8 Howdo you obtain neutral flame in gas wcldmg‘?

Q.9  What is carburising flame? ‘

Q.10 What is oxidizing flame? -

Q.1 | - Name different type of oxy — acetylene flames.

Q.12 List various gas welding equipments. :
Q.13 What are-the fuactions of pressure regulator used in ges welding?
Q:14 What is the importance of safety in the case of ar¢ welding?

Q 15  Which type of power sources are used in the electric arc welding?
What is the temperature of arc generated in electric arc welding?
Q 17 Name the material which can be welded by neutral flame?

DA
o5

. Q.18 Which material can be wélded by oxidizing flame?
'Q.19 What'is the function of welding torch?

70 Give the spec.fication of oxygen cylinder. :
21 Give the thickness range of plate for which gas welding can be used.
72 Give name of gases used in gas welding. -
71 What do you mean by fabrication process?
24 Give examples of industrials products made by fabrication process.
75 [How mechaniczl joining is carried out? ;

OO0
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9. PLUMBING SHOP

INTRODUCTION: Plumbing is the work related to the materials and fixtures used in

installation or maintenance of pipe fitting.
into threc categories. .

In industry, plumbing system can be divided

1. The supply system where the water comes from
2. The fixtures where the water is used
3. The drainage-disposal of waste water etc
A pronerly laid pipe line is nceded in industry for supply of water, air, steam, oil etc.

The term pipe and tubes arc synonymously

well. The standard codes of practice followed
zes may be converted into metric units by taking 1 inch=25.4 nm as

only. However the si

a multiplying factor. Therc does not exist a separa

The pitcl
below in Tabie-1:

Table:1

1es given in TPI (Threads per Inch) for BSW pipe thre

used both in specification and application as
for specification of pipes is British system

te metric systemn of specification.

ads are standard as given

P’ipc size, mm (standard

| inchies)

20 (127)

25 (3/47)

3210 63 (17 t0 2"
7510

PLUNBING TOOLS -

The main tools used in plumbing are

1.Pipe vice: A plumber’s vice
from turning.

63 (2" 106"

(Fig:1) has serrated jaws

to griv the pipe and prevent it

Fig:1 Pipe Vice
. Wrenches are broadly classified as . . -
L??&T:leih’rel:chcs: _ These Wrenches are of specific mzcs and can't be ad]u-s e
(Fig: 2a). )
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b. Adjustable Wrenches: - These can be opened and closed with in limitation -
the individual wrench (Fig:2b).

s

: Double ended spanner

[ig:2(a) Fixed Wrench

@[:D@ﬁ- i iﬁ;@

- Adjustable wrench Pipﬁ wrench

. Fig: 2(b) Adjustable Wrench
3. Plicrs: Pliers are used for holding and gripping objccts.
4. Threading dies and taps: Threading dies & die handles are used for cutting
external threads on pipes. ~ Similarly tapping is dore with the help of taps and -
culting internal threads. Threading die for external threads is shown in {ig: 3a.

The tap tool and tap wrench is shown'in fig: 3b & ¢ respectively.
* Cenlre Spring 28

- Fig: 3(c) Tap Wrench Lo e
s used for cutting metal rods, bars, pipes etc. The pipe ls@i |
and the blade is moved (o and fro for cutting malerials. s
akes place on the forward stroke. l

S. Hacksaw: A hacksaw
be held in a vice

cutling operation

PIPE FITTINGS

The pipe {1ty . . e ! A
o JichCh;t:H;g‘S_arglusec.l {o join adjacent lengths pipes. They are also frequently used (0
a change in fi;::‘[]]‘] 'rection, to provide branch connection at different anglesorto €

_ “€. The various screwed fitt; y : iron.
steel'pipes are ag follows: oI SO Twed Wllh mallcalblc l g
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1. '[“cc: Itisa lh'read_ed T-Shaped component used for Eljslrilbuling the supply of water at
right angles to dircction of flow (Fig: 4a). : '

2. Elbow: It is a threaded fitting used for joining two pipes at ngnt angle (o e ), walls
‘bend is used for any angle ;

3. Cross: It is used {o connect four pipes at right angles to each other (Fig: 4c).

4. Soclcet: Tt is used to connect two pipes of samé diameter (Fig: 44).

5. Increaser or Reducer: It is a threaded pipe fitting having one of its end larges than the
other. [t is used for joining the pipes of different diameters (Fig: 4e). L
6.Nipple or coupler: it is a small length pipe having outside threads at ends. It is used to
get extra length of the pipe, by screwing it with the two.pipes having internal threads
(Fig: 4f). : 4 : -
7. Union: it is used to connect two pipes and can be disconnected easily when desired

(Fig: 4g)- ; A 7 .
8. Plug: it has external threuds and is used with Tec or Cross lo ciose the opening of thu

pipe which is left for further use (Fig: 4h). % -
9.Cap: it has internal threads and is used to close the threaded end of the pipe (Flg: 4.1).

I OTIITET

Yl Z27L

=l
E

Fig: 4() Nipple/ SRR Fig: 4(w)Plug | Figs 4(i) Cap
Fig: 4(c) Increaser/ Coupler Fig: 4(g) Union
" Reducer &

-
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The joint with the hclprofnip'plc ahd socket is shown m fig: S5a&b.

Sockel |
Nipple

——— — - —
— — o RS —_——

. _(b)Jointby Nipple

 (a) Joint by Socket . At
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. Quiz
Q.1 Whatis plumbing? - :
Q.2  Whatare the three different categories of plumbing system divided in industrics?
Q.3  What are the different plumbing tools? '
Q.4  Whatis the use of pipe vice?
(.5  Whatare the differcnt types of wrenches?
Q.6 Whatis the use of pliers?
Q.7  Whatis the use of threading die?
Q.8  Whatis the differcnce between die and tap?
Q.9  What is the use of hacksaw?
Q.10 What are the standard accessories used in plumbing?
Q.11 What s the different material for pipe? °
(.12 What s the use of increaser or reducer?
Q.13 What is the use ¢ f tee?
Q.14 Whatis the elbow?
Q.15 ~ What is the use of union?
(16 Whatis nipple?
Q.17 What is the difference between elbow and bend?
Q.18 Whatis the use of Socket? _
Q.19 Inahacksaw cutting operation takes place in stroke?
Q.20 For what purpose pipelines in industry is required?
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