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CARPENTRY  SHOP

1.  INTRODUCTION :

Carpentry is the process of shaping Timber using hand tools. The products produce are used
in building contruction, such as doors, windows, furniture manufacturing, patterns for moulding in
foundries.

1.1  TIMBER :

• Timber is the name given to wood obtained from exogenous (outward growing) trees. In these
the growth is outward from the centre by adding almost concentric layers of fresh wood every
year known as annual ring.

• After the full growth, these trees are cut and sawed to convert into rectangular section of various
sizes for engineering propose.

• Timber is available in market in various shapes and sizes. The common shapes and sizes are.

1. Log : This is the trunk of die tree which is free from branches.

2. Balk : This is the log after sawing roughly to square section.

3. Deal : This is the log after sawing into rectangular cross section of width about 225 mm and
thickness up to 100mm.

4. Plank : This is the timber piece having width more than 275 mm and thickness 50 to 150 mm.

5. Board : This is the timber piece below 50 mm in thickness and above 125 mm in width.

6. Batten : This is timber below 175 mm width and thickness between 30 to 50 mm.

7. Scantlings : These are timber of various assorted and nostandard size other than the given above.

2. SEASONING OF WOOD :
Seasoning of wood is the process of drying wood to reduce moisture content

The advantage of seasoning are that it makes timber lighter in weight, more resillient, and less liable to
twist, wrap and split.

It is also in a better condition to retain its size and shape after being made into pieces of joinery. Also
increase in strength, hardness and stiffness as it dries.

2.1  NATURAL SEASONING :

This is also known as air drying.
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• In this method the balk are stacked under cover with spacers in between, so that a free air circulation
is provided all around them. This method is show, but gives the best results.

2.2  ARTIFICIAL SEASONING :

In this method, the period of seasoning is very much reduced, a matter of two or three weeks beings
sufficient, according to size or species of timber to be seasoned.

• The timber is stacked on a special truck and wheeled into a chamber which is then sealed. Hot air is
circulated by fans and a certain amount of steam is added in order to retain the humidity and samples
are checked in regular interval of time for how much moisture left in the timber.

• For out-of-doors work moisture should contain in timber is 16 to 22 percent.

• For interior work or in heated atmosphere moisture contain is 8 to 12 percent.

3.  TOOLS & EQUIPMENTS:
3.1  MEASUREING TOOLS:

Measuring tools in carpentry are used to precisely determine dimensions, angles and levels in
wood working project.

3.1.1   STEEL RULER :

A steel ruler also known as a machinist’s rule or engineer’s rule, is a precision measuring tool used
to measure lengths, widths, or depth.

• Its typically made of hardened steel, featuring a flat, rectangular shape with a calibrated scale or ruler
marked along its length.

3.1.2  MEASURING TAPE :

A tape measure or measuring tape is a type of hand tool typically used to measure distance or size.

• It is like a much longer flexible ruler consisting of a case, thumb lock, blade/tape, hook and sometimes
a belt clip.

• A tape measure will have imperial reading, metric reading or both.

Fig. 1
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3.1.3   TRY SQUARE :

A try square is wood working tool used for marking and checking 90 degree angles on pieces of
wood.

• It consists of a steel blade, riveted into a hard wood stock which has a protective brass plate on the
working surface.

• Another type is the all metal square, with steel blade and cast iron stock. Sizes vary from 150 to 300
mm, according to the length of the blade.

3.1.4   BEVEL SQUARE :

The bevel square is similar to the try square but has a blade that may be swiveled to any angle from
0 to 180.

• This tool is adjusted by releasing with a turn screw of suitable in a machine screw running in a slot in
the table.

3.1.5   STRAIGHT EDGE

 In carpentry, a straight edge is a tool used to draw straight lines or check the straightness of a line or
surface.

Fig. 2

Fig. 3

Fig. 4
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3.2  MARKING TOOLS :

Marking tools in carpentry are used to accurately transfer measurements and design onto wood,
creating guidelines for cutting, joining and other wood working tasks.

3.2.1 MARKING GAUGE :

The marking gauge has one marking point. It gives an accurate cut line parralel to a true edge, usually
with the grain.

3.2.2   MORTISE GAUGE :

This mortise gauge has two marking points one fixed near to the end of the stem and the other
attached to a brass sliding bar.

These two teeth cut two parallel, called mortise lines.

3.3  SAWING TOOLS :

Sawing is a cutting method that uses a saw which is a tool with a blade featuring small, sharp teeth or
abrasive particles to make a narrow cut in material to remove a specific amount of material or separate a
piece or cut off a section.

Fig. 6

Fig. 5
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3.3.1   RIP SAW :

It is use for cutting along the grain in thick wood.

• The blade is made of high grade tool steel

• Rip saws are about 700 mm long with 3 to 5 points or teeth per 25 mm.

3.3.2   CROSS CUT SAW OR HAND SAW :

• It is use for cutting across the grain in thick wood.

600 to 650 mm long with 8 to 10 teeth per 25mm

3.3.3   PANEL SAW :

Panel Saw is about 500mm long with 10 to 12 teeth per 25 mm similar to cross cut saw

• It has a finer blade and is used for fine work mostly on bench.

3.3.4   TENON OR BACK SAW :

It is use for cross cutting when a fine a more accurate finish cut is required.

• The blade is very thin & re-in forced with a rigid steel back.

• Blade are from 250 to 400 mm 13 teeth per 25 mm.

• Teeth are shaped in the from of equilateral triangle and are some times peg teeth.

Fig. 8
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3.3.5   DOVTAIL SAW :

It is the smaller version of tenon saw :

• It is use when greatest accuracy and shallow cuts are required.

• 12 to 18 teeth per 25 mm and length vary from 200 to 350 mm.

3.3.6   COMPASS SAW :

It is use for cutting small curve in confined shaces and has narrow tapering blade 250 to 400 mm.

3.3.7   PAD & KEYHOLE SAW :

It is smallest saw, blade is above 25 mm long.

• The blade of the pad saw is screwed to the handle, through which it passes by two screws.

• This arrangement allows the blade to be adjusted to the best length required according to the work.

• This saw is used for cutting key holes or the starting of any interior cuts.

3.4  CHISELING :

Chiseling is a wood working technique that involves using chisel to cut, shape or sculpt wood.

3.4.1 FIRMER CHISEL :

The most useful chisel for general purpose may be used by hand pressure or mallet.

• It has a flat blade about 125 mm long.

• The width of blade varies from 1.5 mm to 50 mm.

Fig. 9
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3.4.2   BEVELED EDGE FIRMER CHISEL :

 It is use for more delicate end fine work.

• They are useful for getting into corners where ordinary firmer chisel would be clumsy.

3.4.3   PARING CHISEL :

Both firmer and bevel edge chisel when they are made with long thin blades are known as paring
chisel.

• This is used for shaping and preparing the surface of the wood and is manupulated by the hands.

• Length varies from 225 to 500 mm and with 5-50 mm.

3.4.4   MORTISE CHISEL :

The mortise chisel as its name indicate is used for chopping out mortise.

• These chisel are designed to withstand heavy work.

• They are made with a heavy deep blade with a generous shoulder or collar to withstand the force of
mallet blows on the oval section handled, manu chisel are fitted with a leather washer at the shoulder
to absorb the shock of the mallet blows.

• Blades vary in width in 3-16 mm.

Fig. 10

Fig. 11



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  8  ]

3.4.5  GOUGES :

Gouges are chisels with curved section and may be either inside or outside ground.

• In side ground gouges are used in exactly the same way for inside curved edges as a chisel would be
for straight on.

• Outside ground gouges are used for curving hollows.

• Outside gouges are known as firmer gouge

• Inside gouges are called scribing gouges.

3.5  PLANNING :

To make the surface of a piece of wood flat and smooth using a plane.

3.5.1   METAL JACK PLANE :

The body of a metal plane is made of grey cast iron (casting) with the side and sole machined and
ground to a bright finish.

• This thickness of the shaving removed governed by a fine screw adjustment and a lever is used for
adjusting the blade at right angles.

3.5.2   THICKNESS PLANER :

A thickness planer is a wood working machine to trim boards to a consistent thickness the

3.5.3   ELECTRIC PLANER :

Fig. 12
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An electric planer machine or simply electric planer is a powered tool used for smoothing and shaping
wood surfaces.

3.6  BORING TOOLS :

Boring tools in carpentry are used to create holes in wood, primarily for inserting screws, nails or
dowels and for creating features like mortise and tenons. Common tools include brace and bits,
gimlets, bradawls and auger bits.

3.6.1  AUGER BITS :

A Auger tool bit used with a carpenter’s brace for drilling holes in wood.

• It looks like a corkscrew and has parts: screw, spurs, cutting edges, twist, shank and tank.

3.6.2  RATCHET BRACE :

A rachet brace, also known as a brace and bit is a hand tool used for drilling holes or driving screws
into wood.

• The ratchet mechanism allows for short, reciprocal movements, making it use ful in tight space or
when a full 360 degree rotation is restricted.

• It’s particularly helpful when drilling large holes or working with hars wood, as the ratchet action
helps to apply pressure with the handle.

Fig. 13

Fig. 14
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Fig. 15

3.7  STRIKING TOOLS :

Striking tools are hand used to apply force through impact to an object like hammering nails and others.

3.7.1.   MALLET :

A mallet is a tool, often made of wood or rubber, with a large head and a handle, used for strikingor
hammering objects.

• It is designed to deliver controlled force without causing damage to the object being stuck.

• Mallets are used in various applications including woodworking, carpentry and even sports like
corquet and polo.

3.7.2  BALL PEEN HAMMER :

A ball peen hammer is a metal working tool primarily used for shaping, peening and reverting metal.

• Its flat face is used for striking while the rounded peen is used for rounding of edges, shaping and
applying compressive forces to the metal.

3.7.3 CLAW HAMMER :

A claw hammer is a hammer primarily used in carpentry for driving nails into or pulling them from wood.

• It is not suitable for heavy hammering on metal surfaces.

Fig. 16

Fig. 17
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3.8  HOLDING TOOLS :

To enable the woodworker to cut his wood accurately, it must be held steady. There are number of
tools and devices to hold wood having its own purpose according to the kind of cut to be done.

3.8.1   BENCH VICE :
The vice is most commonly used. Its one jaw is fixed to the side of the table while the other is kept

moveable by means of a screw and handle.

• The whole vice is made of iron and steel, the jaws being lined with hardwood face which do not mark
and which can be renewed as required.

3.8.2   SASH CRAMP :

The sash cramp or bar cramp is made up of a steel bar of rectangular section, with maileable iron
fitting and a steel screw.

• This is used for holding wide work such as frames or tops.

3.8.3   G-CRAMP :
The G-cramp is used for smaller work. It consists of a malleable iron frame that can be swiveled and

a steel screw to which is fitted a thumb screw.

Fig. 18

Fig. 19
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4. MISCELLANEOUS TOOLS :
4.1   RASP FILE :

The file is used to shape, refine and to smooth out surfaces. The rasp is used to take larger shavings
of material off. The rasp is often used to chamfer corners or remove sharp points, as well as for rounding
and shaping.

4.2   PINCER :
A tool made of two pieces of metal with blunt concave jaws that are arranged like the blades of

scissors, used for gripping and pulling things.

• They are used to pinch, cut or pull an object. Pincers are first-class levers. Pincers differ from pliers
in that the concentration of force is either to a point or to an edge at a right angle to the handle of the
tool.

5. AIM OF THE EXPERIMENT :
To make a wooden stool / bench / rack.

5.1  MATERIAL REQUIRED :

Sal wood and dimension will be as per diagram and instructed by concerned person.

5.2  TOOLS AND EQUIPMENT USED :
1. Steel rule
2. Try square
3. Bevel square
4. Straight edge

Fig. 20

Fig. 21
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5. Marking gauge
6. Mortise gauge
7. Metal jack plane
8. Thickness planer
9. Mortise chisel
10. Firmer chisel
11. Bench vice
12. Sash cramp
13. Mallet
14. Ball peen hammer
15. Rasp file

5.3  OPERATION TO BE PERFORMED :
1. Sawing
2. Planning
3. Marking
4. Chiseling
5. Boring
6. Assembling
7. Finishing

6.  PROCEDURE :
1. At first, check measurements of all the unfinished work pieces provided. Then perform sawing

operation on these unfinished work pieces taking a little bit more measurement say 10 mm than that
indicated in the diagram.

2. Choosing the best surface, do planning operation a little on this surface. Check trueness is perfect
mark it as No. 1 surface which will be treated as reference plane for other three planes.

3. Then plane another good surface adjacent to No. 1 face and mark No. 2 on it.
4. Next do marking operation using marking gauge only as per the measurement indicated in the diagram.
5. Plane these faces and mark No. 3 & No. 4 face.
6. Then draw mortising and tenoning mark line on No. 2 & No. 4 faces as per the measurement

provided in the diagram by using mortise gauge.
(Gauge : - pronounced as gej not gej)

7. Then do sawing operation by using tenon saw to generate the tenons on the job.
8. Carry out chiseling operation on the job with the help of mortise chisel and firmer chisel. Depth of

mortise hole is 34 mm.
9. Assembl the individual work pieces by involving mortise and tenon joints and other suitable joints.
10. Use sand paper in order to provide finishing to the job. Punch you Roll number on the job and submit

it for evaluation.
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6.1  PRECAUTIONS :
1. Wood must be free from moisture.
2. Marking should be done without parallel error.
3. Care should be taken while chiseling and tenoning.
4. Proper joining of two matting parts tightly.

7.  CONCLUSION :
The wooden stool/bench/rack is made successfully.

Fig. 22
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Fig. 23
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Fig. 24
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CARPENTRY  SHOP

1.  _eòPd :
Kûeù_�âò ùjCQò jûZ C_KeY aýajûe Keò KûVKê @ûKûe ù\aûe _âKâòdûö C_ôû\òZ C_ôû\MêWÿòK

ùKûVû ̂ òcðûYùe aýajéZ jêG, ù~_eòKò \ßûe, SeKû, ̀ ‰òðPe C_ôû\^, ̀ ûCŠâòùe ùcûfØòõ _ûAñ ̂ cê̂ ûö

1.1  Uò́ e :
Uò́ e ùjCQò aûjý (aûjý aXê[ôaû) MQeê cêkê[ôaû KûVKê Kêjû~ûGö GMêaòKùe _âZòahð _âûd

iû¦âòK ZûRû KûVe Ée ù~ûWÿò ùK¦âeê aûjûeKê aé¡ò jêG ~ûjûKê aûhòðK akd Kêjû~ûGö _ì‰ð aé¡ò
_ùe, Gjò MQMêWÿòKê KûUò Gaõ KeZ Keû~ûG Gaõ A¬ò̂ òdeòõ _âÉûa _ûAñ aòbò̂ Ü @ûKûee @ûdZûKûe
@õgùe _eòYZ Keû~ûGö KûV aRûeùe aòbò̂ Ü @ûKûe Gaõ @ûKûeùe C_f²ö iû]ûeY @ûKûe
Gaõ iûARþ ùjCQò :
1. fMþ : Gjû Wûk cêq MQe MŠòö
2. aûº : Gjû _âûd aMðûKûe @õgKê KeZ Keòaû _ùe fMþö
3. Wòfþ : Gjû _âûd 225 còfòcòUe _âiÚ Gaõ 100 còfòcòUe _~ðý« ùcûUûA @ûdZûKûe Kâiþ

ùiKè̂ ùe KeZ Keòaû _ùe fMþö
4. _äûu : Gjû ùjCQò 275 còfòcòUeeê @]ôK I 50 eê 150 còfòcòUe ùcûUûA [ôaû KûV LŠö
5. ùaûWð : Gjû ùjCQò 50còfòcòUe ùcûUûA Zùk Gaõ 125 còfòcòUe @]ôK I 175 còfòcòUe

ùcûUA Zùk [ôaû KûV LŠö
6. aýûùU^þ : Gjû ùjCQò 175 còfòcòUe ùcûUûA Zùk [ôaû KûV Gaõ 30 eê 50 còfòcòUe

c¤ùe ùcûUûAö
7. Äû«fòõ : GMêWÿòK C_ùe \ò@û~ûA[ôaû aýZúZ aòbò̂ Ü _âKûee Gaõ cû^Kjú^ @ûKûee KûVö

2.  KûVe iòR^òõ :
KûVe iòR^òõ ùjCQò @û\âðZû jâûi Keòaû _ûAñ KûVKê gêLûAaû _âKâòdûö iòRò̂ õe iêaò]û ùjCQò

Gjû KûVKê IR^ùe jûfêKû, @]ôKû iÚòe Gaõ ùcûWÿòaû, MêWÿûAaû Gaõ bûM Keòaû _ûAñ Kcþ iù´\^gúk
ùjûA[ûGö
• KûVKê KûUò LŠ LŠ  Keòaû _ùe Gjûe @ûKûe Gaõ @ûKéZò aRûd eLôaû _ûAñ Gjû GKû C�c

cû¤cö
• Gjû gêLôaû ijòZ gq KùVûe Gaõ KùVûeZû c¤ aé¡ò _ûGö

2.1  _âûKéZòK EZêKûkú^ :
GjûKê aûdê gêLûAaû c¤ Kêjû~ûGö
• Gjò _¡Zòùe aûºMêWÿòKê cSòùe ùÆie ijòZ @ûaeY Zùk eLû~ûG, ~ûjû `kùe ùicû^u

Pûeò_ûKùe GK cêq aûdê i�ûk^ ù~ûMûA \ò@û~ûA[ûGö Gjò _¡Zò ]úe, Kò«ê iùaûð�c ̀ kû̀ k \òGö
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2.2  KéZòc iòR ò̂õ :
Gjò _¡Zòùe, iòR^òõe icd ajêZ jâûi _ûG, iòR^òõ _ûAñ _ûLe @ûKûe Kò́ û _âRûZò @^êiûùe

\êA Kò́ û Zò̂ ò i¯ûj ~ù[Á ùjûA[ûGö
• KûVKê GK ÊZª UâKùe ÁKþ Keû~ûG Gaõ GK Pû´eùe PK fMû~ûG ~ûjûKê Zû_ùe iòfþ

Keû~ûGö `ýû^þ \ßûeû Mec aûdê _eòaûjòZ jêG Gaõ @û\âðZû aRûd eLôaû _ûAñ GK ^òŸòðÁ
_eòcûYe aû¿ ù~ûWÿû~ûG Gaõ KûVùe ùKùZ @û\âðZû ejòQò Zûjû _ûAñ ̂ òdcòZ icd aýa]û^ùe
^cê̂ û ~û� Keû~ûGö

• aûjûùe Kûc _ûAõ KûVùe @û\âðZû 16 eê 22 _âZògZ ejòaû CPòZö
• bòZe Kûc _ûAñ Kò́ û Mec aûdêcŠkùe @û\âðZû 8 eê 12 _âZògZö

3.  ~ª_ûZò I iûcMâú
3.1  cû_ C_KeY :

KûV Kûc _âKÌùe _eòcû_, ùKûY Gaõ Ée iVòKþ bûaùe ̂ ò‰ðd Keòaû _ûAñ aùXÿA gòÌùe cû_
C_KeY aýajûe Keû~ûGö

3.1.1   Áòfþ eêfeþ  :
GK AÆûZ eêfe ~ûjûKê ùciò̂ òÁu eêf Kò́ û A¬ò̂ òdeu eêf bûaùe c¤ RYûgêYû, Gjû GK

iVòKþ cû_ C_KeY ~ûjû f´, _âiÚ Kò́ û MbúeZû cû_òaû _ûAñ aýajéZ jêGö
• Gjû iû]ûeYZü KVò̂  AÆûZùe Zò@ûeò ùjûA[ûG, ~ûjûe f´ ijòZ GK KýûfòùaâùUWþ ùÄfþ

Kò́ û eêfe PòjÜòZ GK icZk, @ûdZûKûe @ûKéZò aògòÁ ùjûA[ûGö

3.1.2   cû_ ùU_þ :
ùU_þ cû_, Kò́ û cû_ ùU_þ ùjCQò GK _âKûee jûZ C_KeY ~ûjû iû]ûeYZü \ìeZû Kò́ û

@ûKûe cû_ Keòaû _ûAñ aýajéZ jêGö
• Gjû GK ajêZ f´û ^c^úd eêfe _eò ù~Cñ[ôùe GK ùKiþ, [´ fKþ, ùaäWþ / ùU_þ, jêKþ Gaõ

ùKùZK icdùe GK ùafÖ Käò_þ [ûGö
• GK ùU_þ cû_ùe Aùµeò@ûfþ eòWòõ, ùcUâòKþ eòWòõ Kò́ û Cbd ejòaûö

Fig. 1
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3.1.3   UâûA ùÄûdûe :
UâûA ùÄûdûe ùjCQò KûV Kûc Keê[ôaû GK C_KeY ~ûjû KûV LŠùe 90 WòMâú ùKûY PòjÜòZ
Keòaû Gaõ ~û� Keòaû _ûAñ aýajéZ jêGö

• G[ôùe GK Áòfþ ùaäWþ [ûG, ~ûjûKê GK KVò̂  KûV ÁKþùe eòùbUþ Keû~ûA[ûG ~ûjûe Kû~ðý
_éÂùe GK iêelûcìkK _ò�k ù_äUþ [ûGö

• @^ý GK _âKûe ùjCQò iµì‰ð ]ûZê aMð, ù~Cñ[ôùe Áòfþ ùaäWþ Gaõ fêjû ÁKþ [ûGö ùaäWe f´
@^êiûùe @ûKûe 150 eê 300 còfòcòUe _~ðý« bò̂ Ü ùjûA[ûGö

3.1.4   ùabfþ ùÄûdûe :
ùabfþ ùÄûdûe, UâûA ùÄûdûe ijòZ icû^ Kò«ê G[ôùe GK ùaäWþ @Qò ~ûjûKê 0 eê 180 WòMâú

_~ðý« ù~ùKøYiò ùKûYKê NêeûAùjaö
• Gjò C_KeYKê ùUaêfe GK iäUùe Pûfê[ôaû GK ùciò̂ þ Äéùe GK iVòKþ U‰ð @ûWþRÁ Keû~ûGö

Fig. 2

Fig. 3
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3.1.5   iò]û ]ûe  :
aùXÿA gòÌùe, GK iò]û ]ûe ùjCQò GK C_KeY ~ûjû iò]û ùeLû @ûuòaû _ûAñ Kò́ û ùeLû

Kò́ û _éÂe iò]Zû ~û� Keòaû _ûAñ aýajéZ jêGö

3.2  cûKòð C_KeY :
KûV C_ùe cû_ Gaõ WòRûA^þ iVòKþ Keòaû _ûAñ aùXÿA Kûcùe cûKòõ C_KeYMêWÿòK aýajéZ

jêG, ~ûjû KûUòaû, ù~ûWÿòaû Gaõ @^ýû^ý KûV Kûc _ûAñ cûMð\gðòKû iéÁò Kùeö

3.2.1   cûKòõ MRþ :
cûKòõð MRþùe ùMûUòG cûKòõ aò¦ê @Qòö Gjû GK iVòK KUþ ùeLû ~ûjûKò _âKéZ ]ûe ijòZ icû«eûk,

iû]ûeYZü KûVe ùMâ̂ þ ijòZö

3.2.2   ùcûUðûARþ MRþ :
ùcûUûðARþ MRâ \êAUò PòjÜ aò¦ê @Qò - ùMûUòG KûŠe ùgh _ûLùe iÚòe Gaõ @^ýUò GK _ò�k

iäûAWòõ aûeþ ijòZ iõfMÜö
• Gjò \êAUò \û« \êAUò icû«eûk bûaùe KûUò[ûG, ~ûjûKê ùcûUðûARþ ùeLû Kêjû~ûGö

Fig. 4

Fig. 5

Fig. 6



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  21  ]

3.3  KûUòaû C_KeY :
Gjû GK KûUòaû _¡Zò ù~Cñ[ôùe GK KeZ aýajûe Keû~ûG, ~ûjû GK ùQûU, ZúÐ \û« Kò́ û

@ûaâûiòbþ KYòKû aògòÁ ùaäWþ ijòZ GK C_KeY, ~ûjû GK ^òŸòðÁ _eòcû^e KûV aûjûe Keòaû _ûAñ
Kò́ û GK LŠKê _é[K Keòaû _ûAñ Kò́ û GK @õg KûUòaû _ûAñ KûVùe GK iõKú‰ð KUþö

3.3.1  eò_þ i :
Gjû ùcûUû KûVKê KûUòaû _ûAñ aýajéZ jêGö

• ùaäWþ Cy ùMâWþ Uêfþ Áòfþùe Zò@ûeò ùjûA[ûGö
• eò_þ KeZ _âûd 700 còfòcòUe f´û ö Gjû ijòZ _âZò 25 còfòcòUeùe 3 eê 5Uò \û« [ûGö

3.3.2  Kâiþ KUþ KeZ Kò́ û jûZ KeZ :
Gjû ùcûUû KûVKê Zûjûe ùMâ̂ þe aò_eúZùe KûUòaû _ûAñ aýajéZ ùjûA[ûGö

• 600 eê 650 còfòcòUe f´û Gaõ _âZò 25 còfòcòUe 8 eê 10 \û«ö

3.3.3   _ýûù^fþ KeZ :
_ýûù^fþ KeZ _âûd 500 còfòcòUe f´û Gaõ _âZò 25 còfòcòUeùe 10 eê 12 \û« Kâiþ KUþ

KeZ ijòZ icû^ö
• G[ôùe GK iìlà ùaäWþ @Qò Gaõ Gjû cêLýZü iìlà Kûc _ûAñ aýajûe Keû~ûG, ù~_eòKò ùa�

Kûcö

3.3.4   ùU^ þ̂ Kò́ û aýûKþ KeZ  :
Gjû Kâcþ KUòõ _ûAñ aýajéZ jêG, ù~ùZùaùk GK iìlà Gaõ @]ôK iVòKþ `ò̂ òiþ KUþ @ûagýK

jêGö

Fig. 7



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  22  ]

• ùaäWþ ajêZ _Zkû Gaõ GK KùVûe Áòfþ aýûKþ
• ùaäWþ 250 eê 400 còfòcòUe _~ðý« 13 \û« _âZò 25 còfòcòUeö
• \û« icaûjê ZâòbêR @ûKûee ùjûA[ûG Gaõ ùKùZK icdùe ùQûU ùjûA[ûGö

3.3.5 ùWûbùUfþ KeZ :
Gjû ùU^^þ KeZe ùQûU iõÄeYö

• iaðû]ôK iVòKZû Gaõ @Mbúe KUþ @ûagýK ùjùf Gjû aýajûe Keû~ûGö
• _âZò 25 còfòcòUeùe 12 eê 18 \û« Gaõ 200 eê 350 còfòcòUe c¤ùe bò̂ Ü ùjûA[ûGö

3.3.6   Kµûi KeZ :
Gjû iúcòZ iÚû^ùe ùQûU aKâ KûUòaû _ûAñ aýajéZ jêG G[ôùe 250 eê 400 còfòcòUe _~ðý«

iõKú‰ð Uû_eòõ ùaäWþ @Qòö

3.3.7   _ýûWþ Gaõ Kú-ùjûf KeZ :
Gjò iaêVûeê ùQûU KeZ, ùaäWþ 25 còfòcòUeeê @]ôK f´ûö

• _ýûWþ KeZe ùaäWþ jýûŠfùe ÄeêWþ ùjûA[ûG, ~ûjû ù\A Gjû \êAUò Äeê \ßûeû ~ûA[ûGö
• Gjò aýaiÚû Kûc @^êiûùe @ûagýK iùaûð�c f´ ijòZ ùaäW @ûWRÁ KeòaûKê @^êcZò \òGö
• Gjò KeZ Kú-ùjûfþ KûUòaû Kò́ û ù~ùKøYiò bòZe KUþ @ûe¸ Keòaû _ûAñ aýajéZ jêGö

3.4  PòùRfòõ :
PòùRfòõ ùjCQò GK KûV Kûc ùKøgk ù~Cñ[ôùe KûV KûUòaû, @ûKéZò ù\aû Kò́ û cì�òð Zò@ûeò

Keòaû _ûAñ ùQYò aýajûe Keû~ûGö

3.4.1. ò̀ece ùQYò :
iû]ûeY CùŸgýùe iaêVûeê C_ù~ûMú ùQ^ò, jûZ Pû_ Kò´û cûùfUþ \ßûeû aýajûe

Keû~ûA_ûeòaûö

Fig. 8
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• Gjûe GK `ûUþ ùaäWþ _âûd 125 còfòcòUe f´ûö
• ùaäWþe _âiÚ 1.5 còfòcòUe eê 50 còfòcòUe _~ðý« ùjûA[ûGö

3.4.2  ùaùbfØ GRþ `ûcðe ùQYò :
Gjû @]ôK iìlà Kûc _ûAñ aýajéZ jêGö

• GMêWÿòK ùKûYùe _âùag Keòaû _ûAñ C_ù~ûMú ù~CñVûùe iû]ûeY KVò̂  ùQYò @iû]ûeY ùjaö

3.4.3   _ýûeòõ ùQYò :
f´û _Zkû ùaäWþ ijòZ Zò@ûeò ùjùf KVò̂  Gaõ ùaùbfþ ]ûe CbdKê _ýûeòõ ùQYò Kêjû~ûGö

• Gjû KûVe _éÂKê @ûKéZò ù\aû Gaõ _âÉêZ Keòaû _ûAñ aýajéZ jêG Gaõ jûZ \ßûeû GjûKê
_eòPûk^û Keû~ûGö

• f´ 225 eê 500 còfòcòUe Gaõ 5-50 còfòcòUe c¤ùe ùjûA[ûGö

3.4.4   ùcûUûðARþ ùQYò :
ùcûUðûARþ ùQYò ~ûjû Gjûe ^ûc \gðûCQò, Zûjû ùcûUðûARþ KûUòaû _ûAñ aýajéZ jêGö

• Gjò ùQYòMêWÿòK bûeú Kûc ijý Keòaû _ûAñ WòRûA^þ Keû~ûAQòö
• GMêWÿòK GK bûeú Mbúe ùaäWþ ijòZ Zò@ûeò Keû~ûAQò ù~Cñ[ôùe GK C\ûe Kû§ Kò́ û Kfûe

@Qò ~ûjû \ßûeû jýûùŠfòõ @ŠûKûe @õgùe cûùfUþ @ûNûZe gqò ijý Keû~ûA_ûeòa, @ù^K
ùQYòùe cûùfUþ @ûNûZe @ûNûZKê ùgûhY Keòaû _ûAñ Kû§ùe GK PcWÿû Ißûgeþ fMû~ûA[ûGö

Fig. 9

Fig. 10
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• ùaäWþ 3-16 còfòcòUe _âiÚ ùjûA[ûGö

3.4.5  MRþ :
MRþ ùjCQò aKâ @õg ijòZ ùQYò Gaõ Gjû bìcò bòZùe Kò́ û aûjûe ùjûA_ûùeö
• _ûgßð MRþMêWÿòK bòZe aKâ ]ûe _ûAñ VòKþ icû^ bûaùe aýajéZ jêG ù~_eò iò]û _ûAñ ùQYò

ùjaö
• aûjûe bìcò MRþ MêWÿòK ùLûkû MûZ MZ auû Keòaû _ûAñ aýajéZ jêGö
• aûjûe bìcò MRþ Kê @]ôK \éXÿ MRþ Kêjû~ûGö
• bòZe MRþKê Äâûaòõ MRþ Kêjû~ûGö

3.5  ù_ä̂ òõ :
GK ù_ä̂ òõ aýajûe Keò KûV LŠe _êÂKê icZk Gaõ ciéY Keòaûö

3.5.1   ]ûZê RýûKþ ù_ä̂  :
]ûZê ù_ä̂ þ aWÿò ]ìie fêjû (KûÁòõ)ùe Zò@ûeò ùjûA[ûG ~ûjûe _ûgßð Gaõ ùiûfKê ùciò̂ þ Keò GK

C{ßk `ò̂ ògþ _ûAñ MâûAŠ Keû~ûGö
• GK iìlà @ûWRÁùc� \ßûeû ̂ òdªòd ùibòõe N^Zû KUû~ûG Gaõ GK fòbeKê icùKûYùe ùaäWþ

@ûWRÁ Keòaû _ûAñ aýajûe Keû~ûGö

Fig. 11

Fig. 12
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3.5.2  N^Zû _äû^e :
GK N^Zû _äû^e ùjCQò GK KûV Kûc ùciò̂ þ ~ûjû ùaûWðMêWÿòKê ùicû^ue f´ùe GK iÚòe

NZ^Zûùe KûUò[ûG Gaõ Cbd _éÂùe icZk Keò[ûGö

3.5.3   AùfpòKþ _äû^eþ :
GK AùfpòKþ _äû^eþ  ùciò̂ þ Kò́ û ùKak AùfpòKþ _äû^eþ ùjCQò GK PûkòZ C_KeY ~ûjû

KûV _éÂKê ciéY Keòaû Gaõ @ûKûe ù\aû _ûAñ aýajéZ jêGö

3.6   ùaûeòwþ C_KeY :
aùXÿA Kûcùe ùaûeòw C_KeYMêWÿòK KûVùe MûZ iéÁò Keòaû _ûAñ aýajéZ jêG, cêLýZü Äé,

^L Kò́ û ùWûùIßfþ b�òð Keòaû _ûAñ Gaõ cUûðARþ Gaõ ùU^^þ bkò ùa÷gòÁý iéÁò Keòaû _ûAñö iû]ûeY
C_KùeYMêWÿòKùe ùaâiþ Gaõ aòUþ, RòcùfUþ, aâûùWûfþ Gaõ @Me aòUþ @«bêðqö

3.6.1   @Me aòUè  :
KûVe MûZ ùLûkòaû _ûAñ aùXÿAu ùaâi ijòZ aýajéZ GK @Me Uêfþ aòUþö

• Gjû GK KKðÄé _eò ù\Lû~ûG Gaõ Gjûe @õgMêWÿòK Äé, Êið KUòw GK UßòÁ, gûuþ Gaõ Uýûuö

3.6.2   eûùPUþ ùaâiþ :
GK eûùPUþ ùaâiþ, ~ûjûKê ùaâiþ Gaõ aòUþ c¤ Kêjû~ûGö Gjû GK jûZ C_KeY ~ûjû KûVùe

MûZ ùLûkòaû Kò́ û Äé PkûAaû _ûAñ aýajéZ jêGö
• eûùPUþ ùcKû^òRcþ ùQûU, _ûeÆeòK MZò _ûAñ @^êcZò \òG, ~ûjû GjûKê iuêPòZ iÚû^ùe Kò́ û

ù~ùZùaùk iµì‰ð 360 MòMâú Nì‰ð̂  _âa§òZ [ûG ùiùZùaùk C_ù~ûMú Keò[ûGö

Fig. 13
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• aWÿ MûZ ùLûkòaû Kò́ û KVò̂  KûV ijòZ Kûc Keòaû icdùe Gjû aòùgh bûaùe ijûdK
ùjûA[ûG, KûeY eûùPUþ Kû~ðý jýûŠf ijòZ Pû_ _âùdûM Keòaûùe iûjû~ý Kùeö

3.7  @ûNûZ C_KeY :
@ûNûZ C_KeY ùjCQò Gaõ @^ýû^ý Rò̂ òh C_ùe @ûNûZ cû¤cùe ak _âùdûM Keòaû _ûAñ

aýajéZ jûZ C_KeYö

3.7.1  cûùfUþ :
cûùfUþ ùjCQò GK C_KeY, ~ûjû _âûdZü KûV Kò́ û eaeùe Zò@ûeò, GK aWÿ cêŠ  Gaõ GK

jýûùŠfþ ijòZ Rò̂ òhMêWÿòKê @ûNûZ Kò́ û jûZêWÿò Keòaû _ûAñ aýajéZ jêGö
• Gjû Rò̂ òhKê lZò ^ _j�ûA ^òdªòZ gqò _â\û^ Keòaû _ûAñ WòRûA^þ Keû~ûAQòö
• cûùfUþ aòbò̂ Ü _âùdûMùe aýajéZ jêG, ù~_eòKò KûV Kûc, Kû^Ú Kûc Gaõ ùKûùeûùKUþ Gaõ

ù_ûùfû bkò ùLkö

Fig. 14

Fig. 15
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3.7.2 afþ _ò̂ þ jûZêWÿò :
GK afþ _ò̂ þ jûZêWÿò ùjCQò GK ]ûZê Kûc Keê[ôaû C_KeY ~ûjû cêLýZü ]ûZêKê @ûKéZò ù\aû,

_ò̂ þ Keòaû Gaõ ù`eûAaû _ûAñ aýajéZ jêGö
• Gjûe icZk cêjñ @ûNûZ Keòaû _ûAñ aýajéZ jêG, ù~ùZùaùk ùMûfûKûe _ò̂ þ ]ûeMêWÿòKê

ùMûfûKûe Keòaû, @ûKéZò ù\aû Gaõ ]ûZêùe iùuûP^ gqò _âùdûM Keòaû _ûAñ aýajéZ jêGö

 3.7.3   Käû jýûce :
GK Käû jýûce ùjCQò GK jûZêWÿò ~ûjû cêLýZü aùXÿA Kû~ðýùe ~[û : KûVùe K�û fMûAaû

Kò́ û UûYòaû _ûAñ aýajéZ jêGö
• Gjû ]ûZê _éÂùe bûeú jûZêWÿò _ûAñ C_~êq ^êùjñö

3.8  ]eòaû C_KeY :
KûV KûeòMeKê iVòKþ bûaùe KûV KûUòaû _ûAñ, GjûKê iÚòe eLôaûKê _Wÿòa KûV ]eòaû _ûAñ

@ù^K C_KeY @Qò ~ûjûe ^òRÊ CùŸgý ejòQòö

Fig. 16

Fig. 17
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3.8.1   ùa� bûAiþ  :
bûAiþ iaêVûeê @]ôK aýajéZ jêGö Gjûe ùMûUòG ~@ ùUaêfe _ûgßðùe iÚòe ùjûA[ûG

ù~ùZùaùk @^ýUò GK Äé Gaõ jýûùŠfþ cû¤cùe MZògúk eLû~ûGö
• iµì‰ð bûAiþ fêjû Gaõ AÆûZùe Zò@ûeò ~@MêWÿòK gq KûVùe @ûaeY~êq ~ûjû PòjÜòZ jêG ^ûjó

Gaõ ~ûjûKê @ûagýK @^êiûùe ̂ aúKeY Keû~ûA_ûeòaö

3.8.2   iûiþ Kâûµ :
iûiþ Kâûµ Kò́ û GK @ûdZûKûe iûAbe Áòfþ aûeþ \ßûeû MVòZ, ù~Cñ[ôùe ̂ c^úd fêjû ̀ òUòõ Gaõ

GK Áòfþ Äé @Qòö
• Gjû ù`âcþ Kò́ û U° bkò _âgÉ Kûc ]eò eLôaû _ûAñ aýajéZ jêGö

3.8.3   Rò-Kâûµ :
Rò-Kâûµ ùQûU Kûc _ûAñ aýajéZ jêGö G[ôùe GK ^c^úd fêjû ù`âcþ [ûG ~ûjûKê Nìeûùja

Gaõ GK Áòfþ Äé [ûG ù~Cñ[ôùe GK [´Äé fMû~ûA[ûGö

Fig. 18

Fig. 19
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4.  aòaò] C_KeY :
4.1   eûÆ Gaõ `ûAfè :

Gjò `ûAfþ _éÂKê @ûKéZò ù\aû, _eòÃûe Keòaû Gaõ ciéY Keòaû _ûAñ aýajéZ jêGö eûÆ @]ôK
KûV KûUòaû _ûAñ aýajéZ jêGö eûÆ _âûdZü ùKûYMêWÿòKê eûµeþ Keòaû Kò́ û Zúlà aò¦êMêWÿòKê @_iûeY
Keòaû _ûAñ Gaõ ùMûf Gaõ @ûKéZò ù\aû _ûAñ aýajéZ jêGö

4.2   _ò̂ èe  :
KAñPòe ùaäWþ _eò iRû~ûA[ôaû K�û @aZk ~@ ijòZ \êAUò ]ûZê KŠùe Zò@ûeò GK C_KeY,

~ûjû Rò̂ òhMêWÿòKê ]eòaû Gaõ UûYòaû _ûAñ aýajéZ jêGö
• GMêWÿòK ùKøYiò aÉêKê PòcêUû, KûUòaû Kò́ û UûYòaû _ûAñ aýajéZ jêGö _ò̂ èeMêWÿòK _â[c ùgâYúe

fòbeö _ò^èeMêWÿòK _äûAiðVûeê bò̂ Ü KûeY ake iû¦âZû GK aò¦ê _~ðý« Kò́ û C_KeYe
jýûùŠfe icùKûYùe GK ]ûe _~ðý« ùjûA[ûGö

5.  _eúlYe flý :
GK KûV Áêfþ / ùa� / ùeKþ Zò@ûeò Keòaûö

5.1  @ûagýKúd iûcMâú :
iûf KûV Gaõ _eòcûY iµéq aýqòu ^òùŸðg @^ê~ûdú Gaõ PòZâ @^êiûùe ùjaö

Fig. 20

Fig. 21
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5.2  aýajéZ C_KeY Gaõ C_KeY :
1. Áòfþ eêfþ
2. UâûG ùÄûdûe
3. ùaùbfþ ùÄûdûe
4. iò]û ]ûe
5. PòjÜòZ MRþ
6. cUðûARþ MRþ
7. ]ûZê RýûKþ ù_ä̂ þ
8. N^Zû _äû^eþ
9. cUðûARþ PòùRfþ
10. @]ôK \éXÿ PòùRfþ
11. ùa� bûAiþ
12. iûiþ Kâûµ
13. cûùfUþ
14. afþ _ò̂ þ jûceþ
15. eûiþ_ `ûAfþ

5.3   Keû~òaûKê [ôaû Kû~ðý :
1. KûUòaû
2. ù_ä̂ òwþ Keòaû
3. PòjÜ ù\aû
4. PòùRfþ Keòaû
5. ùaûeòwþ Keòaû
6. GKZâ Keòaû
7. ùgh Keòaû

6.  _âKâòdû :
1. _â[ùc, _â\û^ Keû~ûA[ôaû icÉ @iµì‰ð Kû~ðý LŠMêWÿòKe cû_ ~û� Ke«êö Zû’_ùe Gjò

@iµì‰ð Kû~ðý LŠMêWÿòKùe iAõ @_ùei^þ Ke«ê, ù~_eòKò PòZâùe \gðû~ûA[ôaû _eòcûYVûeê
UòùK @]ôK cû_ ù^A, @[ðûZþ 10 còfòcòUeö
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2. iùaûð�c _éÂ aûQò, Gjò _éÂùe UòùK ù~ûR^ûa¡bûùa Kû~ðý Ke«êö GjûKê ^´e 1 _éÂ
bûaùe PòjÜòZ Ke«ê ~ûjûKê @^ý Zòù^ûUò ù_ä̂  _ûAñ ùe`ùe^è ù_ä̂  bûaùe aòùaP^û
Keû~òaö

3. Zû’_ùe ^´e 1 cêjñ ijòZ iõfMÜ @^ý GK bf _éÂKê ù_ä̂  Ke«ê Gaõ ùi[ôùe ^´e 2
PòjÜòZ Ke«êö

4. _ea�òð icdùe ùKak PòZâùe iìPòZ cû_ @^êiûùe cûKòðõ MRþ aýajûe Keò cûKòðõ @_ùei^þ
Ke«êö

5. Gjò cêjñMêWÿòKê ù_ä̂  Ke«ê Gaõ ^´e 3 Gaõ ^´e 4 cêjñ PòjÜòZ Ke«êö
6. Zû’_ùe cUðûARþ MRþ aýajûe Keò PòZâùe _â\û^ Keû~ûA[ôaû cû_ @^êiûùe ^´e 2 Gaõ

^´e 4 cêjñùe cUðûARòõ Gaõ ùUù^û^òõ cûKð ùeLû @ûu«êö
(ùMRþ :- @ûiêQò ^êùjñ @ûiêQò bûaùe CyûeY Keû~ûG)

7. Zû’_ùe Kûcùe ùU^^þ iéÁò Keòaû _ûAñ ùU^^þ iû aýajûe Keò KeZ Kû~ðý Ke«êö
8. cUðûARþ PòùRfþ Gaõ KVò̂  ùQYò iûjû~ýùe Kûcùe ùQYò Kû~ðý Ke«êö cUûðARþ MûZe MbúeZû

34 còfòcòUeö
9. cUðûARþ Gaõ ùU^^þ i^þ Gaõ @^ýû^ý C_~êq i^þ @«bêðq Keò aýqòMZ Kû~ðý LŠMêWÿòKê

GKZâ Ke«êö
10. KûcKê ùgh Keòaû _ûAñ aûfò KûMR aýajûe Ke«êö Kûcùe @û_Yue ùeûfþ ^´eKê _�

Ke«ê Gaõ cìfýûu^ _ûAñ \ûLf Ke«êö

6.1  iZKðZû :
1. KûV @û\âðZû cêq ùjaû @ûagýKö
2. icû«eûk ZîUò aò̂ û PòjÜòZ Keû~òaû CPòZö
3. ùQ\^ Gaõ ùUù^û^òõ icdùe iZKðZû @af´^ Keû~òaû CPòZö
4. \êAUò cýûUòõ KWÿûKWÿò iVòKþ bûaùe ù~ûWÿòaû @ûagýKö
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7.  C_iõjûe :
KûV Áêfþ / ùa� / eûKþ iµì‰ð i`kZûe ijòZ Zò@ûeò ùjûAQòö

Fig. 22
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Fig. 23
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Fig. 24
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CARPENTRY  SHOP
aùXÿA Kûc (Kûù_ð�ò)
1.  _eòPd :

aùXÿA Kûc ùjCùQ, jûZe C_KeY cû^Kê adajûe Keò KûVþe eì_ a\kûAaûö A^ê ùR^
Rò̂ òh a^þiò ùiUûùK Ne\ßûe Zò@ûeò, \eRû, SeKû, @ûiaûa_Zâ a^ûaûùe @ûC `ûCŠâòcû^ùK
Xûfòaû fûMò adajûe Keû~ûGiòö

1.1  Uò́ e (KûV):
Uò́ e cûù^ ùjfû KûV ù~^þZû aûjûeþùK aXê[ôaûeþ MQ[ô fûMò còfþiòö A[ôeþ bòZþùe MQeþ

aXÿ̂ þ ùMûùU ùi�eþ [ô aûjûeþùKð jêG, ù~^þ[ôeþ fûMò ùMûùU ùK¦âúd ùfdûeþ Zò@ûeò jêG, ù~^ZûùK
aûhòðK eòwþ afi^þö
• MQ _êeû aXÿò Mfû_ùe, A MQþKê KûUò Keò @ûeê ùeKÖûwêfûeþ ùiKè̂ þùe a\kûA \ò@û~ûG,

ù~^þZûKò A¬ò̂ òdeòwþ Kûcþ fûMò adajûe jêGö
• Uò́ e aRûùe @fMû @fMû @ûKûeþ @ûeê iûARþùe còfþiòö iû]ûeYþ @ûKûeþ @ûeê iûARþ MêWÿûK

ùjfû:
1. fMþ : AUû MQeþ cêLý Wÿûkþ, ù~^þZûKò Wûkþ MêWÿûKeþ [ôeê ^òcêðqö
2. aûº : AUû ùjfû ùMûùU fMþ, ù~^þZûKò ùÄûdûeþ ùiKè̂ þùe KUû ùjA[ôiòö
3. Wòfþ : AUû ùjfû ùMûùU fMþ, ù~^þZûKò ùeKþUûwêfûeþ Kâiþ ùiKè̂ þùe KUû ùjA[ôiò, ù~^þ[ôeþ

PCWÿû _âûd 225 còfòcòUe @ûeê ùcûùUA 100 còfòcòUe ~ûGñ [ûGö
4. _äûu : AUû ùjfû ùMûùU Uò́ e _òiþ, ù~^þ[ôe PCWÿû 275 còfòcòUeeê @]ôK @ûeê ùcûùUA

50 eê 150 còfòcòUe [ûGö
5. ùaûWð : AUû ùjfû Uò́ eþ _òiþ, ù~^þZûKò 50còfòcòUe eê Kcþ ùMûUû @ûeê 125 còfòcòUe eê

@]ôK PCWÿûö
6. aýûùU^þ : AUû ùjfû Uò́ e ù~^þZûKò 175 còfòcòUeeê Kcþ PCWÿû @ûeê 30 eê 50 còfòcòUe

bòZþùe ùcûùUA [ûGö
7. Äû«fòõ : AUû ùjfû @fMû @fMû @ûKûeþe Uò́ eþ ù~^þZûKò C_ùe \ò@û~ûA[ôaû Vûeê @fMûö

2.  KûVe iòR^òõ :
KûVùK gêùLAKeò cAgPþe Kcþ Keþaûeþ ù_âûùiiþ ùK iòR^òõ Kùji^þö

• iòR^òõ Kùf KûV jûfþKû ùjiò, cRþaêZ @ûC iÚòe ùjiò, cêWÿaûeþ, MêWÿûaûe @ûC bûM Keaûe
KûcþUû Kcþ ùjA[ôiòö

• KûVùK KûUòKeò LŠ LŠ Keþfû _ùe Zûe iûARþ @ûC ùi_þùK aù^A eLþaûeþ Gjû GK C�c
cû¤c @ùUö

• Gjû gêLô iûeòfû _ùe A@ûeþ gq, KùVûe @ûC KùVûeZû aé¡ò _ûAiòö
2.1  _âûKéZòK iòR ò̂õ :
AZûùK _a^þùe iêLûaûe bò Kêjû~ûGiòö
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• A C_ûdùe aûºMêWÿòK cSòùe ùÆie ijòZ @ûaeY Zùk eLû~ûGiò, ~ûjû[ô fûMò ùicû^ue
·eò_ûLþùe GK cêq aûdê _âaûjòZ Keû~ûGiòö A _âKâòdûUû ]ôeþ ùfKò̂ þ ùeRfþUþ Uû bf ù\gòö

2.2  KéZòc iòR ò̂õ :
A C_ûdùe, iòR^òõe icdUû ajêZ Kcþ ùjA[ôiòö @ûeþ AUû KûVe iûAR @ûeþ Zûe ùbeûAUò

jòiûaùe \êA Kòcþaû Zò̂ þ i¯ûj fûMþaû RYû_Wÿò[ûGö
• KûVùK ùMûùU ùÆgò@ûf UâK C_ùe ùfûWÿ Keûùjfû @ûeþ ùP´eùe PKþ fùMAKeò iòfþ

Keò\ò@ûMfû Mec jaû  \ßûeû NìeûNìeò Keûùjfû @ûeþ ^òiþPòZþ jòiûaùe Áòcþ \ò@ûMfû @ûeþ
UûAcþ UûAcþùe Zûe cAgPþe ùKùZ @ùQ ZûùK ùPKþ KeûMfûö

• aûjûùe Kûc fûMò KûVùe ^cò 16 eê 22 _âZògZ [ôaû \eKûeö
• bòZe Kûc fûMò dû Mec cûùjûf fûMò ^cò 8 eê 12 _âZògZ ejòaû \eKûeö

3.  ~ª_ûZò @ûeþ iûcû þ̂
3.1  cû_þaûeþ Rò̂ òhþ :
cû_þaûeþ Rò̂ òhþMêWÿûK KûV Kûcþe f´û, ùKûY @ûeþ ùfùbfþ VòKþ jòiûùa aûjûe Keþaûeþ fûMò adajûe
Keû~ûGiòö

3.1.1   Áòfþ eêfeþ  :
AUûùK ùciò̂ þaûfû `òZû aû A¬ò̂ òdeþ `òZû bò Kêjû~ûGiòö AUû MêùU MêùU f´û, PCWÿû,

MbúeZû cû_þaûeþ \eKûeú Rò̂ òhþö
• AUû iû]ûeYZü KVò̂  AÆûZþ[ô Zò@ûeò ùjûA[ûG, AZûeþ MêùU ùP_þUû @ûeþ iò\û ûûKûe [ûG

ù~^þ[ô cû_þaûeþ fûMò `òZû PòjÜ \ò@û ùjA[ûGö

3.1.2   cû_þ ùU_þ :
cû_þaû `òZû MêùU jûZ C_KeY @ûG ù~^[ôùe \ìeZ Kòcþaû @ûKûe cû_þaûeþ fûMò adajûe

Keû~ûGiòö
• AUû MêùU ajêZ f´û ^ec eêfeþ bfò@û, ù~^[ô MêùU ùKiþ, [´ fKþ, ùaäWþ / ùU_þ, jêK @ûC

ùKùZùaùf ùafÖ Käò_þ [ûGö
• cû_þaû `òZû [ô A¬ò cû_þ, ùi�òcòUe cû_þ Kòcþaû \êAUû ~ûK [ûA_ûùeö

Fig. 1
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3.1.3   UâûA ùÄûdûe :
AUû MêùU KûV Kûcþ Keê[ôaûe Uêfþ, KûV C_ùe 90 WòMâú ùKûYþ cû_òKeò PòùjÜAaûùK Kûcþ
@ûùiö

• G[ôùe Áòfþ ùaäWþ [ûG, ù~^þZûKò MêùU gKþZþ KûVe LŠþ iùw eòùbUþ Keò fûMò[ôiò, @ûeþ Kûc
Keþaûeþ RûMûùe _ò�k ù_äUþ fûMò elû Kùeö

• @ûeþ MêùU _âKûe @ùQ iaê ]ûZêe UâûG ùÄûdûeþ, ù~^þ[ôùe Áòfþ _Zò @ûeþ KûÁ @ûAe^þ LŠ
fûMò[ôiòö AUû 150 eê 300 còfòcòUe ~ûGñ bò̂ þ bò̂ þ @ûKûeùe còùk, ùaäWâ f´û jòiûùaö

3.1.4   ùabfþ ùÄûdûe :
ùabfþ ùÄûdûe, UâûA ùÄûdûe ijòZ icû^ Kò«ê G[ôùe GK ùaäWþ @Qò ~ûjûKê 0 eê 180 WòMâú
_~ðý« ù~ùKøYiò ùKûYùK NêeûAùjaö

Gjò C_KeYUûùK ùUaêfe GK iäUùe Pûfê[ôaû GK ùciò̂ þ Äéùe GK iVòKþ U‰ð @ûWþRÁ
Keû~ûA[ûGö

Fig. 3

Fig. 2
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3.1.5. iò]û ]ûe  :
aùXÿA Kûcþ Kfûùaùf iò]û Mûeþ Uû^þaûùK Kòcþaû ùKøYiò Mûeeþ Kò́ û RûMûe iò]û_Y ù\LþaûùK

adajûe Keû~ûA[ûGö

3.2  cûKòð Uêfþ :
KûVþ Kûcþùe cûKòðõ Uêfiþ KûV C_ùe cû_ @ûC WòRûA^þ VòKþ bûaþùe aùiAaûùK Kûc Kùe,

ù~^þZûùK KûUòaû, ù~ûWÿòaû @ûC @^ý KûV Kûcþe fûMò MûAWþ fûA^þ Kòicþ ù\LûGö

3.2.1   cûKòõ MRþ :
cûKòõð MRþùe MêùU cûKòõ _G� [ôiòö AUû iò]û GRþ iûùw icû«eûk bûùa VòKþ KUþ fûA^þ \òG,

iû]ûeYZü ùMâ̂ þ iûùwö

3.2.2   ùcûUðûARþ MRþ :
ùcûUûðARþ MRâ \êAUû cûKòðõ _G� [ôiò - MêùU ùÁcþe ùgh @ûWÿùK `òKèWþ ùjA[ôiò @ûC @^ýUû

_ò�k iäûAWòõ aûeþùe fûMò[ôiòö
• A \êAUû \û« \êAUû icû«eûk fûA^þ KûUiò, ~ûjûùK ùcûUûðARþ ùeLû Kêjû~ûGiö

Fig. 4

Fig. 5

Fig. 6
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3.3  KûUòaû C_KeY (iAw Uêfþiþ):
KûVþ KûUþaûeþ ZeòKûùe MêùU KeZ aýajûe Keû~ûA[ûG, ù~^þUû MêùU ùQûU, ZúL \û«

Kòcþaû Nhò KûXÿþaûeþ KYòKû [ôaûeþ ùaäWþ [ôaûe Uêfþ, MêùU ^òŸòðÁ _eòcûYe Rò̂ òh KûXÿòù\aû Kòcþaû
MêùU LŠKê @fþMû Keòù\aû Kòcþaû MêùU ùiÄ^þKê KûUòù\aû fûMò Rò̂ òhùe MêùU iõKú‰ð KUþ
Keû~ûA[ûGö

3.3.1   eò_þ iþ :
AUû ùcûUû KûVþùK KûUòaûe fûMò adajûe Keû~ûA[ûGö

• ùaäWþ Cy ùMâWþ Uêfþ Áòfþùe Zò@ûeò ùjûA[ûGö
• eò_þ iþ KeZ _âûd 700 còfòcòUe f´û [ôiò 25 còfòcòUe _âZò 3 eê 5Uò \û« [ôiòö

3.3.2  Kâiþ KUþ iþ :
Gjò ùcûUû KûVþùK Zûjûe ùMâ̂ þe aò_eúZùe KûUòaû _ûAñ adajûeþ ùjûA[ûGö

• 600 eê 650 còfòcòUe f´û @ûeþ 25 còfòcòUe jòiûùa 8 eê 10 \û« [ûGö

3.3.3   _ýûù^fþ iþ :
_ýûù^fþ iþ _âûd 500 còfòcòUe f´û @ûeþ 25 còfòcòUe jòiûùa 10 eê 12 \û« [ûG,

ù~^þUûKò Kâiþ KUþ iþ ùfùLñ \ògþiòö
• AUûeþ ]ûeþ UòùK ùZRþ [ûG @ûeþ AUûùK iaêùaùf ùa�ùe aiò Keò ùQûUþ ùQûUþ Kûcþ fûMò

adajûe Keû~ûGiòö

3.3.4   ùU^ þ̂ Kò́ û aýûKþ iþ  :
AUûùK ùiùZùaùk adajûe Keû~ûGiò ù~ùZùaùk ]ûeþ [ôaû @ûeþ iVòKþ bûùa KûUþaûeþ

\eKûeþ _Wþiòö
• AUûeþ ]ûeþ ajêZ _Zkû @ûeþ ùMûùU KWÿû AÆûZ _Uò iûùw fûMòKeò [ôiòö

Fig. 7
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• ]ûeþMêWÿûþ 250 eê 400 còfòcòUe @ûeþ 25 còfòcòUe jòiûùa 13 Uû \û« [ôiòö
• AUûeþ \û«MêWÿû icû^ [ôaû Zò̂ ò ùKûYò@û @ûKûùe [ûG @ûeþ ùKùZùaùf Lê�ò \û« jòiûùa [ûGö

3.3.5   ùWûbùUfþ iþ :
GUû ùU^^þ iþe iû^ bûA afò Kjòùf Pùfö

• ù~ùZùaùk GKþ\cþ VòKþVûKþ KûUòaûeþ @ûC @k_þ KûUòaûeþ \eþKûeþ _ùWÿ ùiùZùaùk GUû Kûc
Kùeö

• _âZò 25 còfòcòUeùe 12 eê 18 \û« [ôiò @ûC f´û 200 eê 350 còfòcòUe ~ûGñ [ôiòö

3.3.6   Kµûi iþ :
GUû iõKú‰ð RûMûùe ùQûUþ auû KûUòaû _ûAñ adajûe jêG @ûC Gjû 250 eê 400 còfòcòUe

_~ðý« ieê ùjA[ôiòö

3.3.7   _ýûWþ Gaõ Kú-ùjûf iþ :
GUû iaêVê iû^þ iþ, Gjûe ùaäWþ 25 còfòcòUeeê aWÿ ùjA[ôiòö

• _ýûWþ iþe ùaäWþ jýûŠfùe ÄéeêWþ ùjA[ûG, ~ûjû ù\A Gjû \êAUò Äéeê \ßûeû ~ûA[ûGö
• G jòiûa [ô ù~«û Kûc ùi«û ùaäWùK f´û Keòùjaûö
• A iþ ùK Kò-ùjûfþ KûUþaûeþ Kòcþaû bòZe KUþ @ûe¸ Kfûùaùf adajûe Keû~ûGiòö

3.4  PòùRfòõ (ùQ ò̂ cûeòaû):
PòùRfòõ ùjCùQ KûV Kûcþe G^þZû MêùU Uêfþ ù~^þ[ôùe KûV KûUòaû, @ûKûe ù\aû Kòcþaû

KûVþùK ùLûù\A Keþaûeþ fûMò adajûe Keû~ûGiòö

Fig. 8
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3.4.1   `cðe ùQYò :
AUû iû]ûeY Kûcþ _ûAñ iaêVê bf PòùRfþ, GUûùK jûùZ Kòcþaû cêMêeúùe cûeòKeò adajûe

Keû~ûGiòö
• Gjûe GK `ûUþ ùaäWþ _âûd 125 còfòcòUe f´û [ûGö
• ùaäWþe PCWÿû 1.5 còfòcòUe eê 50 còfòcòUe _~ðý« ùjA_ûùeö

3.4.2  ùaùbfØ GRþ `ûcðe PòùRfþ :
Gjû ajêZ ùQûU Kûcþ _ûAñ adajûe Keû~ûA[ûGö

• ù~^þ RûMûùe iû]ûeY PòùRfþ Keò̂ ûAñ _ûe^þ ùi RûMûùe Gjû _gòKeò Kûcþ Keò _Kûiòö

3.4.3   _ýûeòõ PòùRfþ :
ù~ùZùaùk Cbd `ûcðe @ûC ùaùafØ PòùRfþUû f´û _Zkû ùaäWþ [ô ùe a^û ~ûGiò
ùiùZùaùk ùicû^u _ýûeòõ PòùRf Kêjû~ûGiòö

• GUû KûVe C_e ieù`iþùK @ûKéZò ù\aûe, _âÉêZ Keþaûeþ fûMò adajûe Keû~ûGiòö
• f´ 225 eê 500 còfòcòUe Gaõ 5-50 còfòcòUe c¤ùe ùjûA[ûGö

3.4.44. ùcûUûðARþ PòùRfþ :
MûZ KeaûefûMò adajûe Keû~ûA[ûGö

• Gjò PòùRfþ MêWÿûK ùagú ùRûeþ Kûcþ ijò _ûeþaûeþ jòiûùa a^û ùjA[ûGö

Fig. 9

Fig. 10
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• GUû ùMûùU bûeú Mbúe ùaäWþ ijòZ Zò@ûeò Keû~ûA[ûG, ù~ þ̂ZûKò cêMêeþ aûùWÿAùf ijò_ûeþaû,
ajêZ PòùRfþùe Kû§ _ûùL PcWÿû aßûieþ fûMò[ûG, ù~^þZûKò cêMêeþ aûùWÿAùf S…ûKê ùgûhò
^òGö

• ]ûeþ MêWÿûK 3-16 còfòcòUe ùjûA[ûGö

3.4.5  MRþ :
MRþcûù^ ùjCùQ auû ùQ^ò, G^þZû bòZþùe Kòcþaû aûjûùe [ûA_ûùeö

• bòZþùe [ôaû MRþKê VòKþ ùi^þZû adajûe Keû~ûG ù~^þZû iò]û KûUþaûeþ fûMò ùQ^ò adajûe
Keû~ûGiò, ù~^þZû iò]û KûUþaûeþ fûMò ùQ^ò adajûe KeêQ^þö

• aûjûùe [ôaû MRþKê ùMûfò@û RûMû KûUòaûeþ fûMò adajûe Keû~ûGö
• aûjûùe MRþKê `cðeþ MRþ afò Kêjû~ûGö
• bòZe MRþKê Äâûaòõ MRþ afò Kêjû~ûGö

3.5  ù_ä̂ òõ (Niû):
ù_ä̂ òõ aýajûe Keò KûVþe C_eþ bûMùK icû^ @ûeþ PòKÑY Keaûeþö

3.5.1  ùcUûfþ (]ûZê) RýûKþ ù_ä̂  :
ùcUûfþ RýûKþ ù_ä̂ þe aWÿòUû ùMâ KûÁ @ûAe^þùe Zò@ûeò ùjA[ûG @ûC iûAWþ @ûC ùiûfþùK

ùciò̂ þ Keò GK C{k ̀ ò̂ ògþ _ûAñ MâûAŠ Keû~ûA[ôiòö

Fig. 11
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• GK iìlà Äéeê @ûWRÁùc� \ßûeû ^òdªòd ùibòõe N^Zû KUû~ûG @ûC ùaäWþùK icùKûYùe
@ûWRÁ Keþaû fûMò MêùU fòbeþ fMû~ûA[ûGö

3.5.2. N^Zû _äû^e :
Gjò _äû^e MêùU KûVþ Kûcþ ùciò̂ þ ù~^þUû Kò KûVþùK MêùU icû^ ùcûùUA Keò Qûù�ö

3.5.3   AùfpòKþ _äû^eþ :
aò\êýZþ _äû^eþ  ùciò̂ þùK iò]û ikL aò\êýZþ _äû^eþ afò Kêjû~ûGö GUû MêùU _ûIßûe Uêfþ ù~^þUû

KûVe ieþù`iþ ùK icû^ Keþiò @ûC WòRûA^þ Keþiòö

3.6  ùaûeòwþ Uêfþiþ :
KûV Kûcþùe ùaûeòw Uêfþiþ KûVùe MûZ KeþaûùK adajûe Keû~ûGiò, cêLýZü Äé, K�û Kò́ û

ùWûùIßfþ b�òð KeþaûùK @ûeþ cUûðARþ @ûeþ ùU^^þ _eò `òPið Zò@ûeò KeþaûùKö iû]ûeY UêfþMêWÿûK
ùjfû ùaâiþ @ûeþ aòUþ, RòcùfUþ, aâûùWûfþ Gaõ @Me aòUþö

Fig. 13

Fig. 12
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3.6.1   @Me aòUè  :
@Me Uêfþ aòUþùK aùXÿA KûVùe MûZ KeaûùK ùaâiþ iûùw adajûe Keiòö

• AUû MêùU KKðÄ bfò \òùg @ûeþ A[ôe @õgMêWÿòK ùjfû Äé, Êið, KUòw GùRiþ UßòÁ, gûuþ @ûeþ
Uýûuö

3.6.2  eûùPUþ ùaâiþ :
GK eûùPUþ ùaâiþ, ~ûjûùK ùaâiþ @ûeþ aòUþ afò c¤ Kêjû~ûG, Gjû GK jûZ Uêfþ ù~^þ[ôùe

KûVe MûZ KeþaûùK Kò́ û Äé fMûaûùKadajûe Keû~ûGiòö
• eûùPUþ ùcKû ò̂Rcþ ùQûU, _eÆe MZòaò]ô fûMò @ ê̂cZò \òG, AUû iuú‰ð RûMûùe Kò́ û ù~ùZùaùk

`êfþ 360 MòMâú Nì‰ð̂ þ iúcòZ [ûG ùiùZùaùk aXÿò@û Kûcþ Kùeö
• AUû aòùghKeò aWÿ MûZ ùLûfòaû Kò́ û KWÿû KûVþùe Kûcþ Kfûùaùf iûjû~ý Kùe, KûjóKò ^û

eûùPUþ Kâòdû jýûùŠfþ iûùw ·_ _ùKAaûùK iûjû~ý Kùeö

3.7  _òUû_òUò Keþaûeþ Rò̂ òhþ (ÁâûKòw Uêfþiþ) :
_òUû_òUò Keþaûeþ Rò̂ òhþcûù^ jû[ùe ]eò Keò Kûcþ Keþaûeþ Rò̂ òhþ ù~^þUûùK K�û _òUþaûeþ @ûeþ

@fþMû Kûcþ fûMò adajûe Keû~ûGiòö

Fig. 14
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3.7.1   cûùfUþ :
cûùfUþ MêùU Uêfþ, ù~^þUû _âûd KûVþ Kò́ û eaeþùe Zò@ûeò ùjA[ûG, @ûeþ Zûeþ cêŠUû aWÿ

ùjA[ûG @ûeþ ]eþaûeþ fûMò MêùU jû[ [ôiò, AUûùK Rò̂ òhþ _òUþaûeþ Kòcþaû VêKþaûeþ fûMò adajûe
Keû~ûGiòö
• AUûùK G^þZû Zò@ûeþ Keû~ûAùQ ù~^þ[ôùe Rò̂ òhþ C_ùe VêKþùf Rò̂ òhþe KòQò lZò ^ûA jêGö
• cûùfUþùK KûVþ Kûcþ, aùXÿA Kûcþ @ûeþ ùKùZKþ ùLkKê\ Kûcþùe bò aýajûe Keû~ûA[ûGö

3.7.2   afþ _ò̂ þ ùjceþ :
afþ _ò̂ þ ùjceþ MêùU ]ûZê Kûcþ Keþaûeþ Uêfþ AUûùK cêLýZü ]ûZêùK MXÿþaûeþ, _ò̂ þ cûeþaûeþ @ûeþ

]ûZêùK _êeê«û Keþaûeþ fûMò adajûe Keû~ûA[ûGö
• G[ôe icû^þ cêjñUû _òUþaûeþ fûMò adajûe ùjiò, @ûeþ ùMûfûKûeþ _ò̂ þUû ]ûeþùK MêùfA ù\aûeþ,

@ûKûe ù\aûeþ @ûeþ ]ûZêùK iùuûP^ gqò _âùdûM Keaûe fûMò adajûe Keû~ûGiòö

 3.7.3   ùKäû ùjce :
ùKäû ùjceþ MêùU ùjceþ ù~^þUû cêLýZü aùXÿA Kûcþùe KûVþ bòZþùe K�û fMûaûeþ Kò́ û aûjûe

KûXÿþaûeþ fûMò adajûe Keû~ûGiòö

Fig. 16

Fig. 17

Fig. 15
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3.8  ùjûfþWòwþ Uêfþiþ :
aùXÿAcû^ùu VòKþ jòiûaùe KûVþ KûUþaûeþ fûMò ùjùf ZûùK _ùjfû iÚòe Keò eLþaûeþ fûMò
_Wþiòö ùi[ôeþ fûMò ajêZþ iûeû Uêfþi ACRþ Keû~ûGiòö

3.8.1   ùa� bûAiþ  :
bûAiþ iaêVûeê ùagò adajûe Keû~ûGiòö Gjûe ùMûUòG ~@ ùUaêfe iûAWþùe `òKþiþW

ùjA[ôiò, Z Zûe @ûC ùMûùU Äé Kòcþaû jýûùŠfþ cû¤cùe jfþPfþ (MZògúk) Keû~ûA[ûGö
• _ìeû bûAiþUû fêjû Kòcþaû AÆûZ[ô Zò@ûeò ùjA[ûG, ~@MêWÿòK gq KûVþùe @ûaeY~êq ~ûjû

PòjÜòZ jêG ^ûjó Gaõ ~ûjûùK \eKûeþ @^êiûùe ^aúKeY Keû~ûA_ûùeö

3.8.2   iûiþ Kâûµ :
iûiþ Kâûµ @ûeþ aûeþ KâûµUû @ûdZKûeþ Áòfþaûeþùe a^û [ûG, ù~^þUûùe ^ec fêjûe `òUòw

@ûeþ Áòfþ Äé fMû[ûGö
• AUû ù`âcþ Kòcþaû U° bfò _âgÉ Kûcþùe ]eòKeò eLþaûe fûMò adajûe Keû~ûGiòö

3.8.3   Rò-Kâûµ :
Rò-Kâûµ ùQûU Kûc _ûAñ adajûe Keû~ûGiòö A[ôùe ùMûùU ^ec fêjû ù`âcþ [ôiò ~ûjûùK

Nìeûaûeþ fûMò @ûeþ ùMûùU Áòfþ Äé [ôiò ù~^þ[ôùe ùMûùU [´ Äé fMû~ûA[ôiòö

Fig. 19

Fig. 18
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4.  aòaò] Uêfiþ :
4.1. eûÆ @ûeþ `ûAfè :

A UêfþiþUû Rò̂ òhùK ùi_þ ù\aûe fûMò, Äê[þ Keþaûeþ fûMò adajûe Keû~ûA[ûGö
eûÆ  UêfþUû @]ôK KûVþ KûUþaûeþ fûMò adajûe Keû~ûGiòö A UêfþiþUû _âûdZü ùKûYMêWÿûùK ùPµe
Kòcþaû iûe_þ _G�þ ù\aûeþ fûMò @ûeþ ùMûfþ Kòcþaû @ûKûeþ ù\aûeþ fûMò adajûe Keû~ûGiòö

4.2 _ò̂ èe  :
\êAUû ùcUûfþ _òiþe ù~ûWÿòùjûA a^û~ûA[ûG, ~ûjûe ùaäWþ iòRþe bfò iRûùjA[ûGö ù~^þUûùK

^òRòhMêWÿûùK ]eþaûeþ fûMò @ûeþ Uû^þaûeþ fûMò adajûe Keû~ûGiòö
• AMêWÿûùK ùK^þiò ̂ òRòhþùK KûUþaûeþ Kòcþaû Uû^þaûeþ fûMò ACRþ ùjiòö A MêWÿûùK _â[c ùgâYúe

fòbeö _ò̂ èeMêWÿòK _äûAiðVûeê bò̂ Ü KûeY ake iû¦âZû GK aò¦ê _~ðý« Kò́ û Uêfþiþe jýûùŠfe
icùKûYùe GK ]ûe _~ðý« ùjûA[ôiòö

Fig. 20

Fig. 21
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5.  _eúlYe flý :
MêùU KûV Áêfþ / ùa� / eûKþ Zò@ûeò Keö

5.1  \eKûe ùjC[ôaû Rò̂ òh :
iûf KûV @ûeþ WûAùc^è̂ þ WûAMâûcþ jòiûùa @ûeþ i´§òZþ ùfûKþ ùR^þZû KeòQ^þ ùi^þZû ùjaûö

5.2  C_KeY @ûeþ CKêý_ùc�iþ adajûe Keû~ûA[ôaû :
1. Áòfþ eêfþ
2. UâûG ùÄûdûe
3. ùaùbfþ ùÄûdûe
4. iò]û GRþ
5. cûKòðõ MRþ
6. cUðûARþ MRþ
7. ùcUûfþ RýûKþ ù_ä̂ þ
8. [ôùKÜiþ / N^Zû _äû^eþ
9. cUðûARþ PòùRfþ
10. `cðeþ PòùRfþ
11. ùa� bûAiþ
12. iûiþ Kâûµ
13. cûùfUþ
14. afþ _ò̂ þ ùjceþ
15. eûiþ_ `ûAfþ

5.3  Kûcþ Keþaûeþ ZeòKû :
1. KûUòaû
2. ù_ä̂ òwþ Keòaû
3. PòùjÜAaû
4. PòùRfþ Keòaû
5. ùaûeòwþ Keòaû
6. ù~ûWÿòaû Keòaû
7. ùgh Keòaû
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6.  Kûcþ Keþaûeþ aò]ô :
1. _ùjfû, ù~ùZ @]û @õgMêWÿòKe cû_ ùPKþ Keê̂ þö Zû_ùe A @]û @õgMêWÿòKe @_ùei^þ

Keê̂ þ ù~^þZû WûAMâûcþùe \ò@û~ûA[ôaû _eòcûYVûeê UòùK @]ôK cû_ ù^C^þ @[ûðZþ 10
còfòcòUeö

2. iaêVê bf ieù`iþùK aûQòKeò ù_ä̂ òw Keê̂ þö VòKþ @ùQ Kò ̂ ûjó ùPKþ Keê̂ þ @ûeþ AZûùK 1
^´eùe ̂ ûcòZ Keê̂ þö ~ûjûùK @^ý Zòù^ûUò ù_ä̂ þe ùe`ùe^è ù_ä̂  bûùa bûaê̂ þö

3. ^´e 1 cêjñ ijòZ fûMòKeò [ôaû @^ý GK bf ieù`iþùK ù_ä̂  Keê̂ þ @ûeþ ZûùK 2
^´ùùe ̂ ûcòZ Keê̂ þö

4. ù^KþiU UûAcþùe WûAMâûcþùe ù~^þZû cû_ \ò@û~ûAùQ ùijò jòiûaùe cûKòðõ MRþ ACRKeò
cûKòðõ @_ùei þ̂ Keö

5. Zû_ùe @^ý cêjñMêWÿûùK ù_ä̂ þ Keê̂ þ ùiZûùK ^´e 3 @ûeþ ^´e 4 ùfLê̂ þö
6. Zû’_ùe cUðûARþ MRþ ACRþ Keò WûAMâûcþùe \ò@û~ûA[ôaû cû_ @^êiûùe ̂ ´e 2 @ûeþ ̂ ´e

4 cêjñùe ieþù`iþ ùK cUðARòõ @ûeþ ùUù^û^òõ cûKð fûA^þ LôPê̂ þö
7. Zû’_ùe ùU^^þ ie adajûe Keò ùU^^þ a^û fûMò KUû KêUò Keö
8. cUðûARþ PòùRfþ @ûeþ ̀ cðeþ PòùRfþùK adajûe Keò PòùRf Kûc Keê̂ þö cUûðARþ ùjûfþùK

34 còfòcòUe Mjúe Keö
9. cUðûARþ @ûeþ ùU^^þ @ûeþ @fþMû RG�MêWÿûùK còùfAKeò ù~ûWÿö
10. RaþùK ̀ ò̂ òiòwþ ù\aûe fûMò ùiŠ ù__e ACR Keö ùeûf ̂ ´e _� Ke @ûeþ Abûfêýi^þ

_ûAñ \ûLf Keö

6.1  iZKðZû :
1. KûVUþ _êeû gêLû[ôaû \eKûeö
2. cûKòðõ Kfûùaùk KòQò icû«eûk bêfþ ̂ ûA[ôaû \eþKûeþö
3. ]ýû^þ ù\aûe \eKûe ù~ùZùaùk PòùRfòõ @ûeþ ùU^òõ^ Kûc Keû~ûCùQö
4. \êA ùcUòw _ûUðiþùK bfþùi RêWÿaûeþ @ûagýK @ùQö
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Fig. 22

7.  ùghK[û :
KûVþe Áêfþ / ùa� / eûKþ Uû VòKþ Keò Zò@ûeò KeûMûfö



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  51  ]

Fig. 23
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Fig. 24
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Fig. 25

BLACKSMITH  SHOP

1.  INTRODUCTION :
Smithing is the act or art of working or forging metals as iron, into any desire shape. In this

process, relativity small sized jobs are heated in an open fire or hearth and subsequently hammered to
get the desired shape. The shop in which the work is carried out is known as the smithy or smith’s
shop and the various operations are performed by means of hand hammer or small power hammers.

Forging refers as the process of plastically deforming metals or alloys to a specific shape by
a compressive force exerted by soem external agency like hammer, press, rolls or by an upsetting
machine of some kind. The portion of a work in which forging is done is termed the forge and the
work is mainly performed by means of heavy hammers, forging machines and presses forging processes
are among the most important manufacturing technology since forged are used in the small tools,
railroad equipment, automobile and aviation industries.

2.  TOOLS & EQUIPMENT
2.1  Anvil :

The anvil is for supporting for blackmith’s work when hammering. The body of the anvil is
made of mild steel with a tool steel face welded on the body, but the beak or horn used for bending
curves is not steel faced. The round hole in the anvil called pritchel hole is used for bending rods of
small idameter and a a die for hot punching operations. The square or hardie hole is used for holding
square shanks of various fittings.

The weight of anvil varies up to about 100 to 150 kg and should stand with the tip face about
0.75 m from the floor. This height may be attained by resting the anvil on a cast iron or wooden base.

2.2  Swage block :

The swage block are large shop tool is used for hardy squaring. Sizing, bending and forming operations.
It is 0.25 m or more wide and may be used either flat or edgewise in its stand.

Fig. 26
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2.3  Hand Hammers :

Two kinds of hammers are used in hand forging :

1. The hand hammer used by the smith himself

2. The sledge hammer used by the striker

Hand hammer may be classified as  : (a) ball peen hammer, (b) straight peen hammer, (c) cross
peen hammer. Hammer heads are made of cast steel, the ends hardened and tempered. The striking face
is slightly convex. The weight of a hand hammer varies from about 0.5 to 2 kg while been fully described.

2.4  Tongs :

The work to be forged is generally held with tongs. The tongs generally used for holding work.

1. The tong used for general pick-up work, either straight or tapered.

2. The straight-lip fluted tong used for square, circular and hexagonal bar stock.

3. The ring tong used for bolts, rivets and other work of circular section.

4. The flat tong used for holding work of rectangular section.

Fig. 27

Fig. 28
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Fig. 31

Fig. 29

2.5  Chisels :

Chisels are used for cutting metals and for necking prior to breaking. They may be hot or cold depending
on the metal to be cut is hot or cold. The main difference between the two is in the edge. The edge of a
cold chisel is hardened and tempered with and angle of about 60 degree whilst the edge of a hot chisel is
60 degree and the hardening is not necessary. The edge is made slightly rounded for better cutting action.

2.6  Sweges :

Sweges are used for which has to be reduced and finished to round, square or hexagonal form. These are
made with half grooves of dimensions to suits the work being reduced. Swages consist of two parts the
top part having a handle and the bottom part having a square shank which fits in th ehardie hole in the anvil
face.

2.7  Fullers :

fullers are used for necking down a piece of work. They are made in top and bottom tools as in the
case of swages. Fullers are made in various shapes size according to needs the size denoting the width of
the fuller’s edge.

Fig. 30
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Fig. 34

Fig. 33

Fig. 32

2.8  Flatters :

Flatter are used to give smoothness and accuracy to articles which have already been shaped by
fullers and swages.

2.9  Set-hammer :

It is really a form of flatter. A set hammer is used for finishing corners in shouldered work where
the flatter would be inconvenient. it is also used for drawing out.

2.10  Punch and the drift :

A punch is used for marking boles in metal part when it is at forging heat, and holes are opened out
by driving through a larger tapered punch called a drift.

3.  SMITH FORGING OPERATIONS :
A number of operations are used to change the shape of the raw material to the finished Form. The typical
forging operations are :

1. Drawing dwon 5. Swaging.

2. Upsetting 6. Bending

3. Fullering 7. Twisting

4. Flattering.
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Cutting (Hot and cold chisels) :

All these operations are carried out with the metal in a heated condition, which must be maintained
by taking a fresh heat when the work shows signs of getting cold.

4.  FORGING OPERATIONS :
The following are the basic operations that may be performed by hand forging :

4.1   Drawing-down :

Drawing is the process of stretching the stock while reducing its cross-section locally. Forging the
tapered end of a cold is an example of drawing operation.

4.2   Upsetting :

It is a process of increasing the area of cross-section of a metal piece locally, with a corresponding
reduction in length. In this, only the portion to be upset is heated to forging temperature and the work is
then struck at the end with a hammer. hammering is done by the smith (student) himself, if th ejob is small,
or by his helper, in case of big jobs, when heavy blows are required with a sledge hammer.

4.3   Fullering :

Fullers are used for necking down a piece of work, the reduction often serving as the starting point
for drawing. Fullers are made of high carbon steel in two parts, called the top and bottom fullers. The
bottom tool fits in the hardie hole of the anvil. Fuller size denotes the width of the fuller edge.

4.4   Flattering :

Flatters are the tolls that are made with a perfectly flat face of about 7.5 cm square. There are
used for finishing flat surfaces. A flatter of small size is known as set-hammer and is used for finishing near
corners and in confined spaces.

4.5   Swaging :

Swages like fullers are also made of high carbon steel and are made in two parts called the top and
swages. These are used to reduce and finish to round, square or hexagonal forms. For this, the swages are
made with half groves of dimensions to suit the work.

4.6   Bending :

Bending of bars, flats, etc., is done to produce different types of bent shapes such as angles, ovals,
circles etc. sharp bends as well as round bends may be made on the anvil, by choosing the appropriate
place on it for the purpose.

4.7   Twisting :

It is also one form of bending. sometimes, it is done to increase the rigidity of the work piece.
Small piece may be twisted by heating and clamping a piar of tongs on each end of the section to be
twisted and applying a turning moment.

Larger pieces may be clamped in a leg vice and twisted with a pair of tongs or a monkey wrench.
However, for uniform twist, it must be noted that the complete twisting operation must be performed in
one heating.
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4.8.   Cutting (Hot and Cold Chisels) :

Chisels are used to cut metals, either in hot or cold state. The cold chisel is similar to fitter’s chisel,
except that it is longer and has a handle. A hot chisel is used for cutting hot metal and its cutting edge is long
and slender when compared to cold chisel. These chisels are made of tool steel, hardened and tempered.

5.  AIM OF THE EXPERIMENT :
To prepare a rectangular pointed weeding hook.

Tools and Equipment Required :

1. Measuring tool - steel rule

2. Marking tools - chalk

3. Cutting tools - hacksaw, searing machine, chisel

4. Holding tools - round nose tong, flat nose tong, leg vice

5. Striking tools - ball peen hammer, straight peen hammer, cross peen hammer, sledge hammer, power
hammer

6. Heating device -open hearth furnace.

7. Other tools - swage, swage block, fuller, flatter, anvil, punch and drift.

Sequence of working :

1. The job rod was measured to 400mm.

2. It was cut using a shearing machine.

3. The job rod was held by a round nose tong, and one end was heated.

4. After the rod became red hot, the handle was made 10mm round with the help of the pritchel hole.

5. The rod was colled and the other end was heated.

6. It was heated again and hammered until flat and pointed.

7. A flatter was used to mke the surface smooth.

8. The rod was bent according to the measurement using the horn of the anvil.

9. It was cooled the roll number was punched on the finished job, and it was submitted to the section in
charge.
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RECTANGULAR POINTED WEEDING HOOK

RAW MATERIAL JOB : MS ROAD 400MM LENGTH X 12MM DIAMETER

6.  CONCLUSION :
The rectangular pointed weeding hook of mild steel was made and summited. By the smithy job,

we made a square pointed weeding hook. We need a large number of operations to get the desired shape
and size, and we also leave the various techniques of the smithing. Following the rectangular pointed
weeding hook with the dimensions (400 x 12)mm was made.

Fig. 35
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BLACKSMITH  SHOP

1.  _eòPd :
iàò[ôõ ùjCQò GK _âKâòdû G[ôùe ]ûZê (fêjû)Kê _òUòKeò ù~ùKøYiò Azû @ûKéZòùe _eòYZ Keòaûe

Kû~ðý Kò́ û Kkûö Gjò _âKâòdûùe, @ûù_lòKZû @^êiûùe ùQûU @ûKûee KûcMêWÿòKê ùLûfû ^ò@ûñ Kò́ û
Pêfòùe Mec Keû~ûG Gaõ _ea�úð icdùe AzòZ @ûKûe _ûAaû _ûAñ jûZêWÿò Keû~ûGö ù~Cñ
ù\ûKû^ùe Kûc Keû~ûG, ZûjûKê iàò[ô Kò́ û iàò[u ù\ûKû^ Kêjû~ûG Gaõ aòbò̂ Ü Kû~ðý jûZ jûZêWÿò Kò́ û
ùQûU gqò jûZêWÿò \ßûeû Keû~ûGö

ù`ûRòðõ ùjCQò KòQò aûjý iõiÚû ù~_eòKò jûZêWÿò, ù_âiþ, ùeûfè Kò́ û ùKøYiò _âKûee GK aòPkòZ
ùciò̂ þ \ßûeû _äûÁòK bûaùe ]ûZê Kò́ û cògâ]ûZêKê GK ^òŸòðÁ @ûKûeùe Keòaûe _âKâòdû ù~Cñ Kûcùe
ù`âûRòwþ  Keû~ûG, ZûjûKê ù`âûRþ Kêjû~ûG Gaõ KûcUò cêLýZü bûeú jûZêWÿò, ù`âûRþ ùciò̂ þ Gaõ ù_âiþ
\ßûeû MXÿòaû _âKâòdûMêWÿòK iaêVûeê MêeêZß_ì‰ð C_ôû\^ _â~êqòaò\ýû c¤eê ùMûUòG KûeY ùjCQò ùQûU
C_KeY, ùek_[ C_KeY, @ùUûùcûaûAfþ Gaõ aòcû^ gòÌùe MXÿòaû.

2.  ~ª_ûZò I iûcMâú :
2.1  @û^bòfþ :

]ûZê C_ùe jûZêWÿò cûeòaû icdùe Kcûe @û^bòfþ aýajûe Keò[ûGö @û^bòfþe aWÿò cé\ê
AÆûZùe Zò@ûeò ùjûA[ûG ~ûjûe geúeùe GK C_KeY Áòfþ cêjñ ùIßfØòõ Keû~û[ûG, Kò«ê auû
Keòaû _ûAñ aýajéZ [� Kò́ û gòw AÆûZ cêjñ ^êùjñö @û^bòfþùe [ôaû ùMûf MûZ ~ûjûKê _âòùPfþ
ùjûfþ Kêjû~ûG, Zûjû ùQûU aýûie eWþ auû Keòaû _ûAñ Gaõ Mec _�òõ Kû~ðý _ûAñ WûA bûaùe
aýajéZ jêGö aMðûKûe Kò́ û jûWðòð ùjûfþ aòbò̂ Ü `òUòõe aMðûKûe gûu ]eòaû _ûAñ aýajéZ jêGö

@û^þbòfþe IR^ _âûd 100 eê 150 KòùfûMâûc _~ðý« ùjûA[ûG Gaõ Gjûe C_e cêjñ
ZkVûeê _âûd 0.75 còUe \ìeùe ejòaû CPòZö Gjò CyZûKê _âû¯ Keòaû _ûAñ @û^bòfþKê Cast Iron
Kò́ û KûVe @û]ûe C_ùe eLû~ûGö

Fig. 25
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2.2  ÊûRþ aäK :
ÊûRþ aäKþ MêWÿòK ù`ûRð ù\ûKû^ C_KeY cêLýZü aMúðKeY @ûKûe _eòa�ð̂ , auû Gaõ MV^

Kû~ðý _ûAñ aýajûe Keû~ûGö

2.3  jûZ jûZêWÿò :
jÉ ù`ûRòðõùe \êA _âKûee jûZêWÿò aýajûe Keû~ûG :
1. iàò[þ ^òùR aýajûe Keê[ôaû jûZêWÿò (jÉ jûZêWÿò)
2. ÁâûAKe \ßûeû aajéZ ùiäRþ jûZêWÿòö

jÉ jûZêWÿòKê Gjò bûaùe aMúðKéZ Keû~ûA_ûùe : (K) afþ _ò̂ þ jûZêWÿò, (L) iò]û _ò̂ þ jûZêWÿò,
(M) Kâiþ _ò̂ þ jûZêWÿòö jûZêWÿò cêŠMêWÿòK KûÁ Áòfþùe Zò@ûeò, ùgh @õg MêWÿòK KVò̂  Gaõ ùUµeþ
ùjûAQòö @ûNûZ Keê[ôaû cêjñ UòùK C�kö iµê‰ð a‰ð̂ û Keû~ûA[ôaû icdùe jûZ jûZêWÿòe IR^
_âûd 0.5 eê 2 KòùfûMâûc _~ðý« bò̂ Ü ùjûA[ûGö

Fig. 26

Fig. 27
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2.4  PòcêUû :
ù`ûRòðõ ùjaûKê [ôaû KûcKê iû]ûeYZü PòcêUû iûjû~ýùe ]eò eLû~ûGö PòcêUû iû]ûeYZü ]eò

eLôaû Kûc _ûAñ aýajéZ jêGö
1. iû]ûeY _òKþ-@_þ Kûc _ûAñ aýajéZ PòcêUû, iò]û Kò́ û iõKú‰ð ùjûA[ûGö
2. aMðûKûe, aé�ûKûe Gaõ hWÿùKûYúd fêjûeWþ Kûc _ûAñ iò]û IV `fêùUWþ PòcêUû aýajûe
Keû~ûGö
3. ùaûfÖ, eòùbUþ Gaõ aé�ûKûe @õge @^ýû^ý Kûc _ûAñ eòw PòcêUû aýajéZ jêGö
4. @ûdZûKûe @õge ]eò eLôaû Kûc _ûAñ aýajéZ P_Uû PòcêUûö

2.5  ùQYú :
]ûZê KûUòaû _ûAñ Gaõ bûwòaû _ìaðeê ù^Kòw () _ûAñ ùQYú aýajûe Keû~ûGö KûUòaûKê [ôaû

]ûZê Mec Kò́ û [Šû C_ùe ^òbðe Keò ùiMêWÿòK Mec Kò́ û [Šû ùjûA_ûùeö \êAUò c¤ùe cêLý
_û[ðKý ùjCQò ]ûeö GK [Šû ùQ^òe ]ûe _âûd 60 WòMâú ùKûY ijòZ KVò̂  Gaõ ùUµe ùjûA[ûG,
ù~ùZùaùk Kò GK Mec ùQYúe ]ûe 60 WòMâú ùjûA[ûG Gaõ KVò̂  ùjaû @ûagýK ^êùjñö bf
KUòaû Kû~ðý _ûAñ ]ûeUòKê iûcû^ì ùMûfûKûe Keû~ûGö

2.6  iêùMRþ :
iêùMRþ aýajûe Keû~ûG ù~CñVò KûcKê jâûi Keò ùMûf, aMðûKûe Kò́ û hWÿbêR @ûKûeùe

icû¯ KeòaûKê _Wÿò[ûGö GMêWÿòK jâûi Keû~ûC[ôaû KûcKê iêjûAaû _ûAñ @]û Lûf ijòZ Zò@ûeò
Keû~ûGö iêùMRþùe \êAUò @õg [ûG - C_e @õgùe GK jýûùŠfþ Gaõ Zk @õgùe aMðûKûe gûuþ
[ûG, ~ûjû ûbòfþ cêjñe jûWòð MûZùe `òUþ jêGö

Fig. 28

Fig. 29

Fig. 30
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Fig. 32

2.7  ềfeþ :
Kû~ðýe GK @õgKê ù^Kòwþ Keòaû _ûAñ ̀ êfe aýajûe Keû~ûGö GMêWÿòK ùÊRþ _eò C_e Gaõ

Zk C_KeYùe Zò@ûeò ùjûA[ûGö ̀ êfeMêWÿòK @ûagýKZû @^êiûùe aòbò̂ Ü @ûKûeùe Zò@ûeò Keû~ûG
~ûjû `êfe ]ûeþ _âiÚKê iìPòZ Kùeö

2.8  ä̀ûUið :
`êfeþ Gaõ ÊûùRiþ \ßûeû _ìaðeê @ûKéZò _ûA[ôaû Rò̂ òhMêWÿòKê ciéYZû Gaõ iVòKZû ù\aû _ûAñ

`äûUið aýajûe Keû~ûGö

2.9  ùiUþ-jûZêWÿò :
Gjû _âKéZùe ̀ äûUið bkò ùiûfWÿ eWÿ Kûcùe ùKûY ùgh Keòaû _ûAñ GK ùiUþ jûZêWÿò aýajûe

Keû~ûG ù~CñVûùe ̀ äûUið @iêaò]ûR^K ùjaö Gjû UûYòKeò aûjûe Keòaû _ûAñ c¤ aýajéZ jêGö

2.10  _� Gaõ Wâò̀ Ö :
ù`ûRòõð Zû_ùe ]ûZê @õgùe MûZ PòjÜòZ Keòaû _ûAñ _� aýajûe Keû~ûG Gaõ Wâò̀ Ö ̂ ûcK GK

aWÿ ùU_Wð _� cû¤cùe MûZ ùLûfû~ûGö

Fig. 31

Fig. 33

Fig. 34
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3.  iàò[ ù`ûeRòõ Kû~ðý :
K�ûcûfe @ûKéZòKê _eòa�ð̂  Keò iVòKþ eì_ ù\aû _ûAñ @ù^K _âKâò@û aýajéZ jêGö iû]ûeYZü

ù`ûRòðõ Kû~ðýMêWÿòK ùjCQò :-
1. ZkKê UûYòaû
2. \aûAaû
3. ̀ êfeòwþ Keòaû
4. ̀ äûUið Keòaû
5. ÊRòõ
6. auû Keòaû
7. ùcûWÿòaû
8. KûUòaû (Mec Gaõ [Šû ùQYú)

Gjò icÉ Kû~ðýMêWÿòK ]ûZê ijòZ Mec @aiÚûùe Keû~ûG, ù~ùZùaùk Kû~ðý [Šû ùjaûe
flY ù\Lû\òG, ùiùZùaùk ̂ ìZ^ C�û_ ù\A Zû_cûZâû aRûd eLôaûKê _Wÿò[ûGö

4.  ù`ûRòðõ Kû~ðý :
jûZ ù`ûRòðõ \ßûeû Keû~ûC[ôaû ùcøkòK Kûð~ðýMêWÿòK ̂ òcÜfòLôZ @ùUö

4.1   WâAõ-WûC þ̂ :
WâAõ ùjCQò ÁKþ f´û Keòaûe _âKâòdû ù~ùZùaùk iÚû^úd bûaùe Gjûe Kâiþ - ùiKè̂ Kê jâûi

Keû~ûGö [Šû ùU_Wð @õgKê ù`ûRòðõ Keòaû ùjCQò WâAõ @_ùei^e GK C\ûjeYö

4.2  @_ùiUþ Keòaû :
Gjû GK ]ûZê LŠe Kâiþ-ùiKè̂ e ùlZầ kKê iÚû^úd bûaùe aé¡ò Keòaûe GK _âKâòdû, ~ûjûe

f´ùe @^êeì_ jâûi ùjûA[ûGö G[ôùe, ùKak @_ùiUþ ùjûaKê [ôaû @õgKê ù`ûRòð Zû_cûZâûùe
Mec Keû~ûG Gaõ Zû_ùe KûcKê GK jûZêWÿò iûjû~ðýùe ùgh bûMùe @ûNûZ Keû~ûGö jûZêWÿò Kûc
QûZâ ^òùR Ke«ò, Kò́ û aWÿ Kûc ùlZâùe Zûu ijûdK \ßûeû, ù~ùZùaùk ùiäRþ jûZêWÿò iûjû~ýùe
_âak @ûNûZ @ûagýK jêGö

4.3   ềfeòõ :
Kû~ðýe GK @õgKê ieê Keòaû _ûAñ `êfe aýajûe Keû~ûG, ieê@õg _âûdZü UûYòaû _ûAñ

@ûe¸ aò¦ê bûaùe Kû~ðý Kùeö `êfeMêWÿòK \êAUò bûaùe Cy-Kûað̂  AÆûZùe Zò@ûeò ùjûA[ûGö
~ûjûKê C_e Gaõ Zk `êfe Kêjû~ûGö Zk C_KeYUò @^bòfþe jûWòð MûZùe `òUþ jêGö `êfe
@ûKûe, `êfe ]ûee _âiÚKê iìPòZ Kùeö
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4.4   ä̀ûUið Keòaû :
`äûUið ùjCQò G_eò C_KeY ~ûjû _âûd 7.5 ùicò aMðe GK iµì‰ð icZk cêjñ ijòZ Zò@ûeò

ùjûA[ûGö GMêWÿòK _éÂKê icZk Keòaû _ûAñ aýajéZ jêGö ùQûU @ûKûee GK ̀ äûUiðKê ùiUþ-jûceþ
Kêjû~ûG Gaõ Gjû ùKûY ^òKUùe Gaõ iúcòZ iÚû^ùe Kû~ðý ùgh Keòaû _ûAñ aýajéZ jêGö

4.5   ÊRòõ :
`êfe _eò ÊRòõMêWÿòK c¤ Cy Kûað̂  Áòfùe Zò@ûeò ùjûA[ûG Gaõ C_e @õg Gaõ ÊùRiþ

^ûcK \êAUò @õgùe Zò@ûeò ùjûA[ûGö GMêWÿòKê ùMûf, aMðûKûe Kò́ û hWÿbêR @ûKûeùe jâûi Gaõ
Kû~ðý ùgh Keòaû _ûAñ aýajûe Keû~ûGö Gjò Kû~ðý _ûAñ C_~êq _eòcûYe @]û Lûf ijòZ ÊùRiþ
Zò@ûeò Keû~ûGö

4.6   auû Keòaû :
ùKûY, @ŠûKûe, aé� AZýû\ò bkò aòbò̂ Ü _âKûee auû @ûKéZòe Kû~ðý C_ôû\^ Keòaû _ûAñ aûeþ,

`äUþ AZýû\òKê auû Keû~ûGö G[ô_ûAñ C_~êq iÚû^ aûQò @^bòfùe Zúlà auû Gaõ ùMûf auû
Keû~ûA_ûeòaö

4.7   ùcûWÿòaû :
Gjû c¤ auû ùjaûe GK _âKûeö ùKùZK icdùe, Gjû Kûc LŠe KùVûeZû aé¡ò Keòaû

_ûAñ Keû~ûGö ùQûU LŠKê ùcûWÿòaû _ûAñ ]ûZêKê Mec Keò I Käûµòõ Keò PòcêUû cû¤cùe ak _âùdûM
Keò ùcûWÿò \ò@û~ûA_ûùeö

aWÿ LŠMêWÿòKê GK ùfMþ bûAiþùe Käûµòõ Keû~ûA_ûùe Gaõ PòcêUû ù~ûWÿû Kò́ û GK cuò ùe�
iûjû~ýùe ùcûWÿò \ò@û~ûA_ûùeö Z[û_ò, icû^ bûaùe ùcûWÿòaû _ûAñ Gjû ¤û^ ù\aûKê _Wÿòa ù~
iµì‰ð ùcûWÿòaû Kû~ðý [ùe Mec Keò Keû~òaû @ûagýKö

4.8  KûUòaû (Mec Gaõ [Šû ùQYú)
ùQYúMêWÿòK Mec Kò́ û [Šû @aiÚûùe ]ûZê KûUòaû _ûAñ aýajéZ jêGö [Šû ùQYú `òUeu ùQYú

ijòZ icû^, ùKak Gjû f´û Gaõ GK jýûùŠf @Qòö Mec ]ûZê KûUòaû _ûAñ GK Mec ùQYú
aýajûe Keû~ûG Gaõ [Š ùQYú Zêk^ûùe Gjûe KUòw ]ûe f´û Gaõ _Zkû ùjûA[ûGö Gjò
ùQYúMêWÿòKe C_KeY Áòfùe Zò@ûeò, KVò̂  Gaõ ùUµWð ùjûA[ûGö

5.  _eúlYe flý :
GK @ûdZûKûe _G� ùIßWòõ jêKþ _âÉêZ Keòaûö C_KeY Gaõ ~ª @ûagýK -
1. cû_ C_KeY - AÆûZ eêfþ
2. PòjÜòZ C_KeY - PK
3. KûUòaû C_KeY - jýûŠKeZ, iòdeòõ ùciò̂ þ, ùQYú



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  14  ]

4. ]eòaû C_KeY - ùMûf ^ûK Uw, `äûUþ ^ûK Uw, ùMûWÿ bûAiþ
5. ÁâûAKòõ C_KeY - afþ _ò̂ þ jûceþ, iò]û _ò̂ þ jûceþ, Kâiþ _ò̂ þ jûceþ, ùiäRþ jûceþ, _ûIßûeþ jûceþ
6. Mec Keòaû C_KeY - ùLûfû Pìfû (`ù‰ðiþ)
7. @^ýû^ý C_KeY - ùÊRà, ùÊRþ aäK, `êfeþ, `äûUe, @ûbòfþ, _�þ Gaõ Wâò̀ Öö

5.1  Kûc Keòaûe Kâc :
1. fêjû eWþKê 400 còcò _~ðý« cû_ Keû~ûGö
2. GjûKê GK iò@eòõ ùciò̂ þ aýajûe Keò KUû~ûA[ûGö
3. Raþ fêjû eWþKê GK ùMûf ^ûK PòcêUûùe ]eò ùMûUòG _âû«Kê Mec Keû~ûGö
4. eWþUò fûfþ Mec ùjaû _ùe, _âòùPfþ MûZ iûjû~ýùe jýûùŠfþKê 10 còcò ùMûfûKûe Keû~ûGö
5. eWþUòKê [Šû Keû~ûA Gaõ icZk Gaõ Zúlà ùjaû _~ðý« jûZêWÿò Keû~ûGö
6. GjûKê _êYò Mec Keû~ûG Gaõ icZk Gaõ Zúlà ùjaû _~ðý« jûZêWÿ Keû~ûGö
7. _éÂKê ciéY Keòaû _ûAñ GK `äûUe aýajûe Keû~ûGö
8. @û^þbòfþe j‰ð aýajûe Keò cû_ @^ê~ûdú eWþUòKê auû Keû~ûGö
9. GjûKê [Šû Keû~ûA icû¯ Kûcùe ùeûfþ ^´e _� Keû~û[ôfû Gaõ GjûKê \ûdòZßùe [ôaû
aòbûMKê \ûLf Keû~ûGö

6.  C_iõjûe :
cé\ê AÆûZe @ûdZûKûe _G�þ ùIßWòõ jêKþ Zò@ûeò Keò \ûLf Keû~ûA[ûGö iàò[þ Kûc \ßûeû, @ûùc

GK aMðûKûe _G� ùIßWòõ jêKþ Zò@ûeò Keò[ôfêö AzòZ @ûKéZò Gaõ @ûKûe _ûAaû _ûAñ @ûcKê ajêZ
iõLýK _âKâò@û @ûagýK Gaõ @ûùc iàò[ôõe aòbò̂ Ü ùKøgk c¤ QûWÿò ù\CQêö (400 X 12) còfòcòUe
_eòcû_ ijòZ @ûdZûKûe _G� ùIßWòõ jêKþ Zò@ûeò Keû~ûA[ôfûö

Fig. 35
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BLACKSMITH  SHOP

1. _eòPd :
Kcûeþ Kûc (iàò[ôõ) ùjCùQ fêjûùK, MXÿòKeò c^þ Pûùjfû @ûKûe ù\aûö A[ôeþ fûMò ùQûUþ

RaþùK I_^þ `ûGeû ̂ û jû[ðù^ ZùZAKeò jûZêWÿòùe _òUòKeò @ûKûe \ò@û~ûGiòö ùR^þ RûMûù^ A
Kûcþ Keû~ûGiò ùiUûùK Kcûegûk (iàò[ôõ) i_þ Kùji^þ @ûeþ jûù[ jûZêWÿò ^ûAùjùf ùQûUþ ùiûUeþ
jûZêWÿò [ôùf aò Keû~ûGiòö

ù`ûRòðõ (MXÿYû) cûù^ ùjfû ]ûZê Kòcþaû cògþe ]ûZêùK ùMûùU ^òŸòðÁ @ûKûe ù\aû, Pû_þ
ù_KAKeò ùR^þUûKò aûjûeeþ KòQò Ròjòh \ßûZþû Keû~ûG, ùR^þZûKò jûZêWÿò, ù_âi, ùeûfiþ Kòcþaû KòQò
ùciò̂ þ \ßûeû Keû~ûGiòö Kûc Kfûùaùk ùR^þ bûMùK MXÿû ~ûGiò ùiUûùK ù`âûRþ Kùji^þ, @ûeþ
AUû cêLdZü aWÿ aWÿ jûZêWÿò, ù`âûRòõ ùciò̂ þ @ûeþ ù_âiþ ùciò̂ þ [ôùf Keû~ûGiòö MXÿYû (ù`âûRþ)
_eòKòeòdû iaêVê aWÿ CZþ_û\^þ ùUKþù^ûùfûRò bòZùe MêùU KûjóKò̂ û ZXÿòKeò Zò@ûeò Rò̂ òhþ ùQûUþ
C_KeY, ùefaûA iûcû^, MûWÿò @ûeþ aòcû^þ gòÌùe aýajûe ùjiòö

2.  ~ª_ûZò @ûeþ iûcû^þ
2.1  G þ̂bòfþ :

G^þbòfþ ùjCùQ Kcûeþcû^þKeþ fûMò fêjû _òUû_òUò Kûcþ Kfûùaùk iûjû~ý Keþaû Rò̂ òhþö
G^þbòfþ aaòUû iû]ûeY Aiþ_ûZþ [ô Keû~ûA[ûGö @ûe C_ùe [ôaû ù`iþUêfþ Aiþ_ûZþ [ô ù~ûWÿû
ùjA[ûG ùjùf Zûe [YþUû (ùaK) Kò́ û gòwþ (je^þ) ù~^þUû aùuA Keòaûeþ fûMò aýajûeþ
Keû~ûGiò ùiUû Aiþ_ûZþ ù`iþ ^êùjñö G^þbòfþ C_ùe [ôaû MêfþMûZ (_âòùPfþ MûZ) ùQûU aýûie
eWþKê aùuA Keþaûeþ @ûeþ Mecþ ù[÷ _� Keþaûeþ fûMò adajûe Keû~ûGiòö aMðûKûe (jûWòð ùjûf)
bò̂ þ bò̂ þ `òUòwþiþe aMðûKûe gûuKê ]eòKeò eLþaûeþ fûMò adajûe Keû~ûGiòö

G^þbòfþ IR^ 100 eê 150 KòùfûMâûcþ _eþd« ùjA_ûùe @ûeþ Zûeþ C_ùe cêjñ Uû PUûYþeê
_eûd 0.75 còUe CPþMùe ejòaû \eþKûeþö AUû KûhþU @ûAe^þ Kòcþaû KûVe ùVKû C_ùe
eLòKeò A CPþPZû Kê _ûAùjaûö

Fig. 25
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Fig. 26

2.2  iêARþ aþfKþ (ÊûRþ aæKþ) :
iêARþ aäKþ Uû ̀ eþR ù\ûKû^þe GK C_KeY ù~^þUû cêLþdZü PCKû Keòaûeþ, @ûKeþ ù\aûe,

aùuAaûeþ @ûeþ MXÿòaûeþ Kûcþ fûMò @ûùiö AUû 0.25 còUe Kòcþaû Zûjû^þ\ê @]ôKþ Iiûeò@û ùjA_ûùe
@ûeþ AUûùK iò]û Kòcþaû Zûe ùVKû [ô [ê@ûùjA Keò Kûcþ Keû~ûA_ûùeö

2.3  jûZ jûZêWÿò (jýûŠ ùjceþ) :
jÉ ù`ûRòðõùe \êA _âKûeeþ jûZêWÿò adþajûe  Keû~ûGiòö

1. iàò[ ^òùR adþajûe Keê[ôaû jûZêWÿò
2. ÁâûAKe \ßûeû adajûe ùjC[ôaû ùiäRþ jûZWÿò

jÉ jûZêWÿòKê A _âKûeeþ bûM Keû~ûA_ûùe :
(K) afþ _ò̂ þ ùjceþ
(L) iò]û _ò̂ þ ùjceþ
(M) Kâiþ _ò̂ þ ùjceþ

jûZêWÿòe cêjñ KûÁ-Áòfe a^ò[ûG, ùghMêWÿòK KVò̂ þ Gaõ ùUµeþ ùjûAQòö _òUòaû iûAWþ UòùK
ùMûfKþ [ûGö jûZêWÿòe IR^ fMþbMþ 0.5 eê 2 KòùfûMâûcþ _eþdd^Z ùjûA[ûGö

Fig. 27
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Fig. 29

2.4  PòcêUû (Uwþ) :
ù~ KûcþUû MXÿþfû fûMò, ]eaûeþ fûMò _Wÿþiò, ùiAUû PòcUûùe ]eû~ûGiòö

1. iò]û @ûeþ ^êùKfû Rò̂ òhe ]eaûeþ fûMò PòcþUû
2. PCKû, ùMûf @ûeþ hUþùKû^þ aûeþ ]eaûe fûMò PòcþUû
3. ùaûfUþ, ùeùbUþ @ûeþ ùMûf Rò̂ òhþùK ]eþaûeþ fûMò PòcþUû
4. @ûdZûKûe Rò̂ òhùK ]eþaûeþ fûMò PòcþUû

2.5  PòùRfþ (ùQ ò̂) :
ùQ^ò ]ûZê KûUþaûeþ @ûeþ ù^Kòwþ Keþaûeþ fûMò aýajûe Keû~ûGiòö KûUþaû ]ûZê Mecþ Kò [Šû

C_þùe ̂ òbðe KùeA AUû Mecþ Kò [Šû ùjA_ûùeö \êjóKñeþ bòZþùe cêLþd @^þZeþ ùjfû ]ûeþö MêùU
[Šû ùQ^òeþ ]ûeþùK gKþZþ Keû~ûG @ûeþ 60 WÿòMþeú [ô ZûùK [Šû Keû~ûGiò ù~^þZûùaùk MêùU
Mecþ ùQ^òeþ ]ûeþ 60 WÿòMþeú [ô ùiUûùK gKþZþ KeþaûùK Reêeú ̂ ûAñö bfþ KûUþaû Kûcþ fûMò ]ûeþùK
UòùK ùMûfþ Keû~ûGiòö

2.6  iêùMRþ :
iêùMRþ ùK aýdajûe Keû~ûG ù^þUûùK MêùU ùMûfþ, PCLêYþUò@û Kò hWÿbêRû @ûKûeþùK Kcþ

Keû~ûGiò @ûeþ ùghþ Keû~ûGiòö AUûùK Kcþ Keû~ûC[ôaûeþ Kûcþ jòiûùa @]û Mfò@û iûùw Zò@ûeþ
Keû~ûGiòö AZûe \êAUû @õg @ùQ C_þeeþ @õg MêùU jûùZ ]eþaû fûMò @ûC Zfeþ @õùg MêùU
ùPøLêYþUò@û gûuþ @ùQ ù~^þUû G^þbòfþ cêùjñ [ô jûWòð LñM bòZþùe `òUþ ùjiòö

Fig. 28

Fig. 30
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Fig. 33

Fig. 32

Fig. 31

2.7  ềfeiþ :
Kûce MêùU _òiþùK ieê Keûaûeþ fûMò ACRþ ùjiòö ùÊRcû^ue ùfùL C_eþ @ûeþ Zkeþ Uêfþ

jòiûùa AUû Zò@ûeþ ùjA[ûGö \eþKûeþ jòiûùa `êfeþcûù^ @fMû @fMû @ûKûeþ @ûeþ iûARþ[ô
Zò@ûeþ jêG, iûARþUû `êfeþe GRþe PCWÿûùK aêSûGö

2.8  ä̀ûUið :
_äû Uið Rò̂ òhMêWÿûK iêc[þù^iþ @ûeþ GKêùeiò ù\aûe fûMò ACRþ ùjiò ùR^þUû `êfeþi @ûeþ

ùÊR \ßûeû @ûMêñ Zò@ûeò Keû~ûA[ôiòö

2.9  ùiUþ-ùjceþ:
GUû MêùU ùP_þUû Kfû Uêfþ bfò@ûö ùiUþ ùjceKê Kûceþ ùKûYþùK ùghþ Keûaûeþ fûMò

adajûe Keû~ûGiò, ù~^þ[ôùe `äûUið Uû VòKþ ùi aiò ^ûAñ _ûùeö GA fêjûKê f´û Keþaûeþ fûMò
aò adajûeþ Keû~ûGiòö
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Fig. 34

2.10  _� @ûeþ Wâò̀ Ö :
_�Kê Mecþ fêjûùe `êUû cûeþaûeþ fûMò adajûe Keû~ûGiò @ûeþ `êUûKê aWÿ Keûaûeþ fûMò

MêùU aWÿ Wâò̀ Ö adajûe Keû~ûGiòö

3.  iàò[ ù`ûeRòõ Kûcþ :
K�ûcûfe eê_þùK a\þùfA Keò `ûA^ûf eì_ ù\aûe fûMò ajêZ Kûcþ Keû~ûGiò, A[ôe

ùKùZ cêLý Kûcþ ùjCùQ :-
1. Uû^ò fcþaû Keþaûeþ
2. ùcûUû Keþaûeþ
3. `êfeþ a^aûeþ
4. ùP_þUû Keþaûeþ
5. ùMûfþ Keþaûeþ
6. aùuA ù\aûeþ
7. cêWÿaûeþ
8. KUû (Mecþ @ûeþ [Šû PòùRfþùe)

AG iaêKûcþ Mecþ ùcUûfþùe Keû~ûGiò, @ûeê ZûùK Mecþ eLþaûeþ Reêeò, ~\ò [Šû ùjaûe
ù\LûjêG Z `òeþùi Mecþ Keþaûeþ fûMò _Wÿiòö

4.  ù`ûRòðõ Kûcþ:
A iaê KòQò cêLý Kûcþ @ùQ ùR^þUûö jûZ ù`ûeþRòõùe Keû~ûA_ûùeö

4.1   WâAõ-WûC þ̂ (Uû ò̂aû):
Uû^òaû cûù^ ùjfû ]ûZêùK Uû^òKeò fcþaû Keþaûeþ ù~^þ̂  ]ûZêeþ Kâiþ ùiKè̂ þ Kcò~ûGiòö

ù~^þZû Kò [Šû ]ûZêe cêkùK _Zþfû Keþaû, Uû^òaû Kûceþ ùMûùU C\ûjeY @ûGö

4.2  (ùcûUû Keþaûeþ) @_ùiUþ Keòaû :
GA ù_âûùiiþùe ù~CñVò ]ûZêe  Geò@ûKê KòQò RûMûùe ùcûUû Keû~ûG, ù~CñVò f´ûA Kcò~ûGiòö

GVò ù~ùZ RûMûKê ùcûUû Keþaûeþ \eþKûeþ ùiùZùK Mecþ Keû~ûGiò @ûeþ ZûùK ùjceþ cûeòKeò Kcþ
Keû~ûGiòö ùQûU Kûc ùjùf iàò[þ ̂ òùR ùjce Keiò ̂ ûA ùjùf aWÿ Kûc ùjùf ùi cûeþaûeþ fûMò
ùjf_eþ Kòcþaû ùiäRþ ùjceþe ijû~d ù^A[ôiòö
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4.3   ềfeòõ (_Zkû Keþaûeþ):
`êfeùK ACRþ Keò RaþùK _Zkû Keû~ûGiò, ù~^þ̂  Uû^þaû ùK ijR ùjiòö `êfeþ \êA

@õg jûAKûeþa þ̂ Áòfþùe a^ò[ôiòö ~ûùK U_þ @ûC aUcþ ̀ êfeiþ Kùji^þö aUcþ Uêfþ G^þbòfþ ùjûfþ
bòZþùe ̀ òUþ ùjiòö `êfeþ iûARcûù^ ̀ êfeþ GRþùe _âiÚùK aêSûiòö

4.4   ä̀ûUeòw (icû^ Keþaûeþ) :
`äûUeþ ùjfû ùiA Uêfþ ùR^þUû 7.5 ùi�òcòUe aMðe _êeû ̀ äûU ijòZ Zò@ûeò ùjA[ûGö ̀ äûUþ

ieþù`iþùK `ò̂ òiòw ùjaûe Kûcùe fûMþiòö ùQûUþ iûARþe `äûUeKê ùiUþ ùjceþ Kêjû~ûGiò @ûeþ
ùKû þ̂cû^ùK ̀ ò̂ òiòw ù\aûe Kûcùe adajûe Keû~ûGiòö

4.5   ÊRòõ :
`êfeþcû^þKeþ ùfùLñ ÊRòõ Rò̂ òh aò aXÿò@û Kûeþa^þ Aiþ_ûZþùe Zò@ûeò ùjA[ûG @ûeþ AUû

C_þùe @ûeþ Zkþ ÊòRòõ afò \êAUû bûMþùe Zò@ûeþ ùjA[ôiòö AUû Mêfþ, PCLYþUò@û Kòcþaû Q@LYþUò@û
@ûKûeþ Kcþ Keò @ûeþ ùghþ KûcþùK @ûùiö G^þZû KûcþùK ÊòRòõ Kûcþ jòiûùa @]û MûZþcû^þKñeþ gûu
Zò@ûeþ Keû~ûGiòö

4.6   aùuAaû :
_ûZò@û, ùP_þUû AZýû\òKê aùuA Keò bò̂ þ̂  bò̂ þ̂  WòRûA^þ ù~^þZûKò ùKûYþ, Mêf, ùMûf

AZdû\ò Keû~ûGiòö ]ûeê@û auû Kòcþaû ùMûf auû bò Keû~ûA_ûùe ùi[ôe fûMò C_~êq RûMû
aûQþaûeþ fûMò _Wþaûö

4.7   ùcûWÿòaû :
AUû aò aùuAaûeþ MêùU eì_ö ùKùùZùaùf Kûcþe Rò̂ òhþUûùK @ûjêeò gKþZ Keþaû fûMò AUû

Keû~ûGiòö iû^þ iû^þ Rò̂ òhþ Chêcþ Keò @ûeþ ùcûWÿòaû RûMûùK \êjò_ùU PòcêUû fùMA ùcûWÿò \ò@û~ûGiòö
aWÿ aWÿ Rò̂ òhKê ùfMbûAiþùe Käûµòõ Keû~ûA_ûùe @ûC PòcêUû Kòcþaû ùe�þùe ùcûWÿû ~ûA_ûùeö
ùZùa VòKþ jòiûùa ùcûWÿûaû fûMò _êeû ùcûWÿûaû KûcþUû MêùU [e Mecþ Keþaû \eKûeö

4.8   KûUòaû (Mec Gaõ [Šû PòùRfþ)
PòùRfþ ]ûZêKê Mecþ Kòcþaû [Šû @aiþ[ûùe KûUþaû fûMò KûcþùK @ûùiö [Šû PòùRfþ ̀ òUeþcû^Keþ

PòùRf ùfùLñ, Lûfò AUû UòùK fcþaû @ûeþ A[ôùe jýûŠfþ fûMò[ôiòö Mecþ PòùRfþ Mecþ ]ûZêKê
KûUþaû fûMò KûcþùK @ûùi @ûeþ Zûe ]ûeþ [Šû PòùRfþ Zêfþ̂ ûùe fcþaû @ûeþ _ûZþfû [ôiòö A
PòùRfMêWÿûK Aiþ_ûZþùe Zò@ûeþ, ~ûjûùK KWÿû Keò @ûeþ ZùZAKeò Zò@ûeþ Keû~ûGiòö
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5.  _eúlYe flý :
GK @ûdZûKûe _G� ùIßWòõ jêKþ _âÉêZ Keþaûö \eKûeþ Rò̂ òhþ @ûeþ C_KeYþ -
1. cû_þaû Rò̂ òhþ - AÆûZþ eêfþ
2. PòjÜòZþ Rò̂ òhþ - PKþ
3. KûUþaû Rò̂ òhþ  - ùjKþi, iòdeòõ ùciò̂ þ, PòùRfþ
4. ]eò eLþaûe Rò̂ òhþ  - ùMûf ^ûKþ Uw, Pù_þUû ^ûK Uw, ùfMþ bûAiþ
5. _òUþaû Rò̂ òhþ - afþ _ò̂ þ jûceþ, Kâiþ _ò̂ þ jûceþ, ùiäRþ jûceþ, _ûIßûeþ jûceþ
6. Mec Keòaû Ròò̂ òhþ - ùLûfû Pìfû bûUò (`ù‰ðiþ)
7. @^þd Rò̂ òhþ - ùÊRà, ùÊRþ aäK, `êfeþ, `äûUe, @ûbòfþ, _�þ Gaõ Wâò̀ Öö

5.1  Kûc Keþaûe ]ûeû :
1. fêjû eWþùK 400 còcò _~ðý« c_ûMfûö
2. GjûùK iò@eòõ ùciò̂ þ aýajûe Keò KUûùjiòö
3. eûCŠ ù^ûRþ Uw[ô Raþe MêùU cêYþWÿùK Mecþ Keûfêö
4. eWþUû fûfþ ùjfû _ùe, _âòùPfþ MûZ iûjû~ýùe jýûùŠfþùK 10 còcò ~ûG ùMûf Keûfêö
5. eWþUòùK [Šû Keûfê @ûeþ @^þd cêYþWÿùK Mecþ Keûfêö
6. @ûeþ [ùe Mecþ Keò ùP_þUû @ûeþ ù^ûKò@û ùjaû ~ûGñ _òUfêö
7. C_eþ _ûLþùK icû^þ Keûaû fûMò `äûUe adajûe Keûfêö
8. G^þbòfþe j‰ð adajûe Keò cû_þ jòiûùa eWþUòùK aùuAfêö
9. [Šû Keûfû _ùe ùeûfþ ^´e _� Keûfê @ûeþ ùiKþi^þ A^PûRðùK \ûLfþ Keûfêö

6.  iûeûõg :
iû]û Aiþ_ûZþ[ô @ûdZKûeþ _G�þ ùIßWòõ jêKþ Zò@ûeò Kfê @ûeþ \ûLfþ Kfêö Kcûeþ Kûcþ KeòKeò

MêùU aMðûKûe _G� ùIßWòõ \êKþ Zò@ûeþ Kfêö @ûcþùK Azû jòiûùa @ûKûeþ @ûeþ cû_þ _ûGaû fûMò ajêZ
Kûcþ KeþaûùK _Wþfû, @ûeþ Kcûeþ Kûcþùe @fþMû @fþMû ZeòKû aòùhdùe bòfþ Rû^fêö @ûdZKûe
_G� ùIßWòõ jêKþUû cû_ (400 X 12) còfòcòUe jòiûùa Zò@ûeþ KeûMfûö

Fig. 35
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FITTING  SHOP

BENCH WORK AND FITTING

1.  INTRODUCTION :

As a matter of fact, in engineering as well as in other technical fields, bench work and fitting
have a vitial role to play in order to make the needful job as per the desired accuracy. Bench work
means production of an item by hand on using a bench. Fitting is assembling the parts together with or
without the help of bench. Both “bench work and fitting” need a large number of tools and equipments
and permform various operations depending upon the requirements.

2.  TOOLS AND EQUIPMENTS  :
Following tolls and equipments are used in bench work for fitting purpose.

2.1  Vice :
1. Bench 5. Pin vice
2. leg vice 6. Toolmker’s vice
3. Pipe vice
4. Hand vice

2.2  Hammers :
1. ball peen hammer
2. Cross peen hammer
3. Straight peen hammer
4. Soft hammer

2.3  Chisels :
1. Flat Chisel 4. Diamond-point chisel
2. Cross-cut chisel 5. Side chisel
3. Half round chisel

2.4  Files :
1. Flat Files, 5. Half Round Files,
2. Hand Files, 6. Tri Angular Files,
3. Square Files, 7. Pillar Files,
4. Round Files, 8. Knife-Edge Files.
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2.5  Scapper :
1. Flat scraper
2. Triangular scraper
3. Half roud scraper

2.6  Hacksaw :
1. Hand hacksaw
2. Power hacksaw

2.7  Marking tools :
1. Surface plate
2. Scriber
3. Punch
4. V-block
5. Angle plate
6. Try square

2.8  Drill :
Flat drill
Straight fluted drill
Twist drill

2.9  Reamer :
Hand reamer Expending reamer
Machine reamer

3. Operations commonly used in bench & fitting works:
(i) Chipping
(ii) Filling
(iii) Scrapping
(iv) Grinding
(v) Sawing
(vi) Marking
(vii) Drilling
(viii) Reaming
(ix) Tapping
(x) Dieing
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4.  ASSIGNED JOBS IN PRACTICE CLASS
4.1  JOB DIAGRAM :

Fig. 37

Fig. 36
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4.2  NAME OF JOB : - MALE FEMALE JOINT

TOOLS : Following tolls are particularly required for making the job.
Name of the job - Rectangular Joint / Male - Female Joint

Operations : Following operations are to carry out in order to make the job.
Measuring Punching
Filling (Straight, draw, cross) Sawing / cutting
Marking Figure punching

5.  WORKING PROCEDURE : MAIN POINTS

1. First of all, verify the measurements of the job specimen i.e. unfinished work piece provided to you.
The measurements should be a little bit more than that indicated in the diagram itself.

2. On holding the job in a bench vice, start filling operation on one of the four edges of the job as
instructed. Check trueness/flatness of the filed edge with the help of a try square.

3. Next do filling operation on any one of the two adjacent edges and check flatness as well as
perpendicularity of the edges. Continue this for four edges.

4. Do chalk pasting only one surface of the job and wait till it dries.
5. As per demonstration as well as job diagram, do marking operation on using scriber.
6. Next do punching on using centre punch.
7. Hold the job in the vice and perform sawing operation as illustrated.
8. Use files to give the job required shape, size finishing on the sawn portion of the job.
9. Do filling operation on the two surfaces of the job in order to provide good finishing to the job.
10. Punch your roll number on the job by using figure punch and submit it for evaluation.

6.  DESCRIPTION ABOUT THAT WHAT I HAVE DONE IN PRACTICE CLASS
1. After demonstration was over, first of all I verified the measurements of the job specimen provided

to me and I noted the same were a little bit more than that indicated in the diagram itself.
2. On holding the job in a bench vice itself, I started filling operation on one of the four edges of the job

as instructed. Then I checked trueness /flatness of the filed edge with the help of a try square.
3. Next I performed filing operation on any one of the two adjacent edges, checked flatness and

perpendicularity of the edges. I continued this for four edges.
4. Then I did chalk pasting only one surface of the job and left it to dry properly.
5. As per demonstration as well as job diagram, I carried out marking operation on using scriber.
6. Next I did punching operation on using centre punch.
7. After this I hels the job in the vice and performed sawing operation as illustrated.
8. Then  I used required files to provide desired shape, size and good finishing on the sawn portion of

the job.
9. Next I accomplished filling operation on the two surfaces of the job in order to proved good looking

to the job.
10. At length I punched my roll number on the job by using figure punch & submitted it for the purpose

of evaluation.
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`òUòõ aòbûM

ùa� Kûc Gaõ `òUòõ

1.  _eòPd :
_âKéZùe, A¬ò̂ òdeòõ Gaõ @^ýû^ý ùa÷hdòK ùlZâùe, @ûagýKúd Kû~ðýKê AzòZ iVòKZû @ ê̂~ûdú

Keòaû _ûAñ ùa� Kûc Gaõ ̀ òUòõe GK MêeêZß_ì‰ð bìcòKû ejòQòö ùa� Kûce @[ð ùjCQò ùa� aýajûe
Keò jûZùe GK Rò̂ òh C_ôû\^ Keòaûö ̀ òUòõ ùjCQò ùa� iûjû~ýùe Kò́ û aò̂ û iûjû~ýùe  @õgMêWÿòKê
GKûVò Kòeòaûö “ùa� Kûc Gaõ ̀ òUòõ” Cbd _ûAñ ajê iõLýK C_KeY Gaõ ~ª @ûagýKö @ûagýKZû
C_ùe ^òbðe Keò aòbò̂ Ü Kû~ðý Keû~ûGö

2.  ~ª_ûZò I iûcMâú :
ùa� Kûc I `òUòõ Kû~ðý _ûAñ ̂ òcÜfòLòZ C_KeY Gaõ ~ª aýajûe Keû~ûG.

2.1  bûAiþ :
1. ùa� bûAiþ 4. jûZ bûAiþ
2. ùMûWÿ bûAiþ 5. _ò̂ þ bûAiþ
3. _ûA_þ bûAiþ 6. C_KeY ̂ òcðûZûu bûAiþ

2.2  jûZêWÿò :
1. afþ _ò̂ þ jûZêWÿò 3. iò]û ù_^þ jûZêWÿò
2. Kâiþ _ò̂ þ jûZêWÿò 4. ^ce jûZêWÿò

2.3  PòùRf :
1. `äûU PòùRf 3. @]û eûCŠ PòùRf
2. Kâi-KUþ PòùRf 4. jòeû-_G� PòùRf

2.4  `ûAf :
1. icZk ̀ ûAf 5. @]û ùMûfûKûe `ûAf
2. jûZ `ûAf 6. ZâòùKûYúd ̀ ûAf
3. aMðûKûe `ûAf 7. É¸ ̀ ûAf
4. ùMûfûKûe `ûAf 8. Qêeú]ûe `ûAf
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2.5  Äâû_eþ :
1. `äûU Äâû_eþ
2. ZâòùKûYúd Äâû_eþ
3. @]û eûCŠ Äâû_eþ

2.6  jýûKè :
1. jýûŠ jýûKè
2. gq jýûKè

2.7  cûKòðõ C_KeYMêWÿòK :
1. bì_éÂ ù_äUþ
2. ùfLK
3. _òPþ
4. bò-aäKþ
5. @ûwfþ ù_äUþ
6. aMð ùPÁû Ke«ê

2.8  Wâòfþ :
1. `äûU Wâòfþ
2. iò]û `fêýUþ Wâòfþ
3. UêAÁþ Wâòfþ

2.9  eòceþ  :
1. jýûŠ eòceþ
2. ùciò̂ þ eòceþ
3. aòÉûeòZ eòceþ

3.  ùa� Gaõ `òUòõ Kûcùe iû]ûeûYZü aýajéZ _âKâò@û :
1. Pò_òwþ 5. KûUòaû
2. `ûAfòõ 6. cûKòðõ
3. Äâû_òõ 7. MûZ Keòaû
4. MâûAŠòõ 8. eòcòwþ Keòaû
9. Uû_òõ 10. Wûeòõ Keòaû
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Fig. 37

Fig. 36

4.  Kû~ðýPòZâ :



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  8  ]

4.1  Kûce ^ûc  : ùcfþ - ò̀ùcf ùRûWÿò
4.2  Kûce iûcMâú - cé\ê AÆûZ _äûUþ

C_KeY : Kûc Keòaû _ûAñ ̂ òcÜfòLôZ C_KeYMêWÿòK aòùgh bûaùe @ûagýK
eêfe/Áòfþ eêfþ
ùa� bûAiþ
_ûAfþMêWÿòK
aMð ùPÁû Ke«ê
ùfLK
ùi�eþ _òPþ
jûceþ
jýûKè (_ûIßûe i)
PòZâ _u

5.  Kû~ðý : Kû~ðý icû¯ Keòaû _ûAñ ^òcÜfòLôZ Kû~ðýMêWÿòK Keû~òaû CPòZþ
cû_
`ûAfòõ (iò]û, @ûu, Kâiþ)
cûKòðõ
_� Keòaû
KûUòaû
PòZâ _�ôwþ

6.  Kû~ðý _âKâòdû : cêLý aò¦êMêWÿòK

1. iað_â[ùc, @û_Yuê _â\û^ Keû~ûA[ôaû Kû~ðý ^cê̂ û - @[ðûZþ @iµì‰ð Kû~ðý LŠe cû_ ~û�
Ke«êö cû_ PòZâùe \gðû~ûA[ôaû _eòcûY @ù_lû UòKòG @]ôK ùjaû CPòZö

2. ùa� bûAiùe Kûc Keòaû _ùe, ^òùŸðg @^ê~ûdú Kûce PûùeûUò ]ûe c¤eê ùMûUòGùe
`ûAfòõ Kû~ðý @ûe¸ Ke«êö UâûAùÄûdûe iûjû~ýùe ̀ ûAfþ ùjûA[ôaû ]ûee iZýZû / icZkZû
~û� Ke«êö

3. _ea�úð icdùe \êAUò iõfMÜ ]ûe c¤eê ù~ùKøYiò ùMûUòGùe ̀ ûAfòõ @_ùei þ̂ Ke«ê Gaõ
]ûeMêWÿòKe icZkZû Gaõ f´Zû ~û� Ke«êö PûùeûUò ]ûe _ûAñ GjûKê Rûeò eL«êö

4. Kûce ùKak ùMûUòG _éÂùe PKþ ù_Á Ke«ê Gaõ Gjû gêLôaû _~ðý« @ù_lû Ke«ê

5. _â\gð̂  Gaõ Kû~ðý PòZâ @^êiûùe, ÄâûAae aýajûe Keò cûKòð Kû~ðý Ke«êö

6. _ùe ùi�e _� aýajûe Keò _�òõ Ke«êö
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7. KûcUòKê bûAiþùe ]e«ê Gaõ PòZâòZ Kû~ðý @^êiûùe KeZ Kû~ðý Ke«êö

8. Kûce KUû @õgùe Kû~ðýKê @ûagýK @ûKûe, eì_ ùgh Keòaû _ûAñ `ûAfþ aýajûe Ke«ê.

9. KûKê bf `ò̂ òiòõ _â\û^ Keòaû _ûAñ Kûce \êAUò _éÂùe `ûAfòõ @_ùei^þ Ke«êö

10. `òMe _� aýajûe Keò Kûcùe @û_Yue ùeûf ̂ ´eKê _� Ke«ê Gaõ GjûKê cìfýûu^ _ûAñ
\ûLe Ke«êö

7.  cêñ @býûi ùgâYúùe KY KeòQò ùi aòhdùe a‰ð̂ û
1. _â\gð̂  icû¯ ùjaû _ùe, iað_â[ùc cêñ ùcûùZ _â\û^ Keû~ûA[ôaû Kûc ̂ cê̂ ûe cû_ ~û� Kfò

Gaõ cêñ flý Kfò ù~ ùijò cû_MêWÿòK PòZâùe iìPòZ Vûeê UòùK @]ôK [ôfûö

2. ùa� bûAiùe Kûc Keòaû _ùe, cêñ ^òùŸðg @^ê~ûdú Kûce PûùeûUò ]ûe c¤eê ùMûUòGùe
`ûAfòõ Kû~ðý @ûe¸ Kfòö Zû’_ùe cêñ UâûA ùÄûdûe iûjû~ýùe `ûAfþ ùjûA[ôaû ]ûee
iZýZû/icZkZû ~û� Kfòö

3. _ùe cêñ \êAUò iõfMÜ ]ûe c¤eê ù~ùKøYiò ùMûUòGùe `ûAfòõ @_ùei^þ Kfò, ]ûeMêWÿòKe
icZkZû Gaõ f´Zû ~û� Kfòö cêñ GjûKê Pûeò ]ûe _ûAñ Rûeò eLôfòö

4. Zû_ùe cêñ Kûce ùKak ùMûUòG _éÂKê PKþ ù_Á Kfò Gaõ GjûKê VòKþ bûaùe gêLôaû _ûAñ QûWÿò
ù\fòö

5. _â\gð̂  Gaõ Kû~ðý PòZâ @^êiûùe, cêñ ÄâûAae aýajûe Keò cûKòðõ @_ùei^þ Keò[ôfòö

6. _ùe cêñ ùi�e _� aýajûe Keò _�ò @_ùei^þ Kfòö

7. Gjû_ùe cêñ bûAiùe Kûc Kfò Gaõ PòZâòZ bûaùe KeZ Kû~ðý Kfòö

8. Zû’_ùe cêñ Kûce KeZ @õgùe AzòZ ûûKéZò, @ûKûe Gaõ bf `ò̂ òiòõ _â\û^ Keòaû _ûAñ
@ûagýKúd ̀ ûAfMêWÿòK aýajûe Kfòö

9. _ea�ðú icdùe cêñ PûKòeòKê iê¦e ù\Lû~òaû _ûAñ Kûce \êAUò _éÂùe `ûAfòõ Kû~ðý icû¯
Kfòö

10. ùghùe cêñ PûKòeòùe ̀ òMe _� aýajûe Keò ùcûe ùeûf ̂ ´eKê _� Keò[ôfò Gaõ cìfýûu^
CùŸgýùe \ûLf Keò[ôfòö
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`òUòõ aòbûM
ùa� Kûc @ûeþ `òUòõ

1.  _eòPd :
G^þZû K[û, _âKéZùe, A¬ò̂ òdeòõ @ûeþ @fMû ùUKþ̂ òKûfþ ̀ òfþWþ cû^Kêñ ù\Lþùf ùa� Kûcþ @ûeþ

`òUòõe ajêZ \eKûeþ @ùQ, KûGñ Kò̂ û ùR^þZû \eKûeþ ùi^þZû VòKþ Kûcþ KeþaûùK _Wÿiòö ùa� Kûcþ
cûù^ jûZùe Rò̂ òh Zò@ûeò Keaûe fûMò ùa� adajûe Keû~ûGiòö ̀ òUòõ cûù^ _ûUðiþ MêWÿûKêñ ùa�
iûjû~d [ô Kòcþaû aò̂ û iûjûdùe ù~ûWÿaûö ùa� Kûc @ûeþ ̀ òUòõ \êjòùK ajêZ Uêfþ @ûeþ CKêA_ùc�þiþ
\eKûe _Wÿiò @ûeþ \eKûeþ jòiûùa @fMû @fþMû Kûcþ KeþaûùK _Wÿiòö
2.  Uêfþ @ûeþ Kûcþ  :

Zùk \ò@û ~ûA[ôaû Uêfþ @ûeþ AKêA_ùc�þiþ MêWÿûKêõ ̀ òUòõ @ûeþ ùa� Kûcþùe adajûe Keû~ûGiòö

2.1  bûAiþ :
1. ùa� bûAiþ
2. ùfMþ bûAiþ
3. _ûA_þ bûAiþ
4. jýûŠþ bûAiþ
5. _ò̂ þ bûAiþ
6. Uêfþ ùcKeiþ bûAiþ

2.2  ùjceþiþ :
1. afþ _ò̂ þ ùjceþ
2. Kâiþ _ò̂ þ ùjceþ
3. iò]û ù_^þ ùjceþ
4. i_Öþ ùjceþ

2.3  PòùRf :
1. `äûU PòùRf
2. Kâi-KUþ PòùRf
3. jû`þ eûCŠ PòùRf



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  11  ]

4. WûAcŠ _G� PòùRf
5. iûAWÿ PòùRfþ

2.4  `ûAfþiþ :
1. `äûUþ ̀ ûAfþiþ
2. jýûŠ ̀ ûAfþiþ
3. aMðûKûe ̀ ûAfþiþ
4. eûCŠþ ̀ ûAfþiþ
5. jû`þ eûCŠ `ûAfþiþ
6. UâûGwêfûeþ `ûAfþiþ
7. _òfûeþ `ûAfþiþ
8. ^ûA`þ-GRþ ̀ ûAfþiþ

2.5  Äâû_eþ :
1. `äûU Äâû_eþ
2. UâûGwêfûeþ Äâû_eþ
3. jû`þ eûCŠ Äâû_eþ

2.6  jýûKè :
1. jýûŠ jýûKè
2. _ûIßûe jýûKè

2.7  cûKòðõ Uêfþiþ :
1. ieù`iþ ù_äUþ
2. ÄâûAaeþ
3. _�
4. bò-aäKþ
5. Gwfþ ù_äUþ
6. Uâû ùÄûdûeþ
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2.8  Wâòfþ :
1. `äûU Wâòfþ
2. ùÁâUþ ̀ fêýUþ Wâòfþ
3. UêAÁþ Wâòfþ

2.9  eòceþ  :
1. jýûŠ eòceþ
2. ùciò̂ þ eòceþ
3. GKþiþ_ûŠòõ eòceþ

3.  ùa� @ûeþ `òUòõ Kûcþùe aýdajûe ùjC[ôaû _âKâò@û :
1. Pò_òwþ
2. `ûAfòõ
3. Äâû_òõ
4. MâûAŠòõ
5. KûUòaû  (iAw)
6. Pò̂ þjû ù\aû (cûKòðõ)
7. Wâòfòõ Keþaûeþ
8. eòcòwþ Keþaûeþ
9. Uû_òõ
10. WûAõ Keþaûeþ
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4.  Kû~ðýPòZâ :

Fig. 37

Fig. 36
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4.1  Kûce ^ûc  : ùcfþ - ò̀ùcf ùRûWÿò
A KûcþùK a^ûaûeþ fûMò Zùk \ò@û~ûA[ôaû iû]^þMêWÿûK \eKûeö

iû]^e ̂ ûñ - ùeKþUûwêfûeþ RG�ö ùcfþ-`òùcfþ RG�ö

4.2  @_ùei þ̂
1. ùcReòw
2. `ûAfòõ (ùÁâUþ, Wâ, Kâiþ)
3. cûKòðõ
4. _�ôw
5. iAw - KUòw
6. `òMeþ _�ôwþ

5.  Kûcþ Keþaûeþ ZeòKû : cêLý K[û
1. iaêVê _ùjfû ZêcKê \ò@û~ûA[ôaû @]ìeû Raþ ùÆiòùc^þ LŠe cû_ ~û� Keê̂ þö Zêce Raþe cû_þ

WûAMâûcùe \ò@û~ûA[ôaû cû_Vê ùaiò [ôaû \eKûeö

2. ùa� bûAiþùe RaþKê ùjûfþW Keò Raþe ·eòUû ]ûee bòZeê ùMûùU ]ûeùe `ûAfòw Keaû
ÁûUð Keþ ùR^Zû Kò ZêcKê gòùLA \ò@û ùjA[ôfûö UâûAùÄûdûe c\\þùe `ûAfWþ GùRe
`ÖûUþù^iþ ùPKþ Keö

3. Zû’e _ùe \êAUû fMûfMþ / GWþùRh�e bòZeê ùRKêù^ ùMûùUùe `ûAfòw Kûc Ke @ûC
GRþe ̀ äûUù^iþ @ûC _e ù_ŠòKêfûeòUò ùPKþKeþö G^þZû KeòKeò ·eòUû GRþùe Keö

4. Raþe ùRKêù^ ùMûùU ieù`iþùe PKþ ù_iUòw Ke @ûC gêLþ aû ZKþ @ù_lû Keö

5. ù\Lû~ûA[ôaû ZeòKû @ûC Raþ WûAMâûcþ jòiûaùe ÄâûAae ACR Keò cûKòðõ Kûcþ ÁûUð Keö

6. Zû_ùe ùiŠe _� ACRþ Keò _^Pòw Keö

7. bûAiþùe RaþùK ùjûfWþ Keò @ûC ù\LûA \ò@û ~ûA[ôaû jòiûaùe iAw Kûc Keö

8. Raþe KUû ~ûA[ôaû @õg ùK ijò ùi_þ, iûAR @ûC ̀ ò̂ òiòw ù\aûe fûMò ̀ ûAfiþ ACRþ Keö

9. RaþùK bf ̀ ò̂ òiòw ù\aûe fûMò \êA ieù`iþùe _ûAfòw Kûc Keö

10. `òMe _� ACRþ Keò Raùe Zêce ùeûf ^´e _�þ Ke @ûC cûKð fûMò iaþcòUþ Keö
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6.  _âûKþUòiþ Kæûiþùe cêAñ KûAñ KûAñ Keþfò Zûe a‰ð̂ û
1. ùWc^þùÁâi^þ ùgh ùjAMfû _ùe, iaêVê _jòùf cêAñ ùcûùZ ù\A[ôaû Raþ ùÆiòùc^þUûe

cû_MêWÿûùK ùPKþ Kefòö @ûeê cêAñ ù\Lþfò Kò ùiA cû_þMêWÿûK WûAMâûcùe ù\LûA[ôaû cû_Vê
UòùK ùagò @ùQö

2. RaþUû ùK ùa� bûAiþùe ùjûfWþ Keþfò Zû_ùe A^ÁâKi^þ jòiûaùe RaþUûe ·eò GRþ bòZeê
ùMûùU GRþùe ̀ ûAfòwþ @_ùei^þ ÁûUð Keþfòö Zû_ùe cêAñ UâûAùÄûdûe ùjf_ùe ̀ ûAfWþ
GRþUûe ̀ äûUù^iþ ùPKþ Kefòö

3. Zû _eù cêAñ \êA GWþùRh� GRþ bòZeê ùRùK^þiò ùMûùU GRþùe ̀ ûAfòw @_ùei^þ Kefò,
GRþMêWÿûe `äûUþù^iþ @ûeê _eù_ŠòKêfûeòUò ùPKþ Keþfòö cêA AUû ·eòUû GRþ fûMò K�ò̂ êý
Keþfòö

4. Zûe _ùe cêAñ RaþUûe ùMûùU ieù`iþùe PKþ ù_iþUòwþ Keþfò @ûeê ZûùK bfùi gêLþaûùK
QûWÿò ù\fòö

5. ùWc^þùÁâi^þ @ûeê Raþ WûAMâûcþ jòiûaùe cêAñ ÄâûAae ACRþ Keò cûKòð @_ùei^þ Keþfòö

6. Zû _ùe cêAñ ùi�e _^þP ACRþ Keò _^�ôwþ @_ùei^þ Keþfòö

7. AZûe _ùe cêAñ RaþUû ùK bûAiþùe ùjûfWþ Keþfò @ûC iAwþ @_ùei^þ ÁûUð Keþfò ùR^þZû
ù\Lû ùjA[ôfûö

8. Zûe _ùe cêAñ RaþUûe KUû~ûA[ôaû @õgùK ùi_þ, iûARþ @ûeê bf `ò̂ òiòwþ ù\aûeþ fûMò
`ûAfþiþ ACRþ Keþfòö

9. Zûe _ùe cêAñ RaþUû ùK bf \òLþaûeþ fûMò RaþUûe \êAUû ieù`iþùe _ûAfòwþ @_ùei^þ
Kefòö

10. ùghùe cêAñ `òMe _�þ ACRþ Keò Raþ C_ùe ùcûe ùeûfþ ^´e _�þ Keþfò @ûC Abûfêýi^þ
fûMò iaþcòUþ Keþfòö
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1.INTRODUCTION :

The CNC Machine was invented to effectively reduce the urgent need of skilled workers for
operate the manufacturing system.

1.1  CONCEPT OF CNC  :
Digital control machine are whose tasks are controlled so that the functions of operating them

are arranged through letters, symbols and numbers all are formed called driver has been named CNC
because it contains the computer and machine and the switching device between the two. The meaning
of digital control machine is the connection of the computer to the machine and there is between them
a translator device to know them some or as we say interface and of course the machine does not
know the language of the computer and that is why we put this device.
C - Computer
N - Numerical
C - Control
The machine consists of three parts.
- Machine (whiche is the operation)
- Control (which is responsible for controlling machine engines)
- Computer (the function of computer we write on it the program dedicated to the machine and save
the programs on its all allocated memory).

2.  CNC LATHE :
A CNC Lathe or CNC turning machine is a where a cylindrical work  piece is rotated by

means of spindle and a fixed cutting tool is being introduce to remove the extra material to get the
desire shape in which the movements of components is determined by coded instruction fed to a
computer instead of being controlled by physical labour.

2.1  PARTS OF CNC LATHE :
- Head stock
- CNC Lathe Bed
- Chuck
- Tail stock
- Tails stock quill
- Foot switch or foot pedals
- CNC control panel
- TOOL Turret

2.1.1  HEAD STOCK :
Head stock of a CNC Lathe machine has the main motor of CNC Lathe machine which

drives the main spindle. Chuck is mounted on this spindle.
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2.1.2  CNC LATHE BED :
The tool turret travel over the CNC Lathe bed, which is especially, hardened so many kind  of

malchining can’t affect them.

2.1.3  CHUCK :
CNC Lathe machine chuck grips the component which are to be machined, chuck itself has many

parts, jaw are mounted on the chuck to grip the part.

2.1.4  TAIL STOCK :
Tail stock are mostly used to give an extra gripping force for component machining.

- For long components machining they provide extra force on the other end, so machining process can
complete smoothly.

2.1.5  TAILSTOCK QUILL:
Tailstock quill forward or reverse but in that way it is not used to grip the part, but tailstock is

travelled to a point near the component and then it is set there, after that you actuate the tailstock
quill which travel either which hydraulic pressure or pneumatic pressure to grip the component.

2.1.6  FOOT SWITCH OR FOOT PEDALS :
Foot switch are used to activate the chuck and tailstock. Through these foot pedals CNC machinists

open and close the chuck to grip the component, the same way tailstock quill is taken to forward position
or reversed through these pedals.

2.1.7  CNC CONTROL PANEL :
The brain of the CNC machine, all the CNC program are stored inside the panel CNC machinists

control the whole machine through the kays on this panel. CNC machinist start/stop the machine, move
axis by presenting different keys on the panel.

2.1.8  TOOL TURRET :
The tools are mounted on the tool turret which is used for component machining. Tool turret varies

in shapes and number of tolls that can be mounted on them.

3.  OPERATIONS PERFORMED IN CNC LATHE :
- Facing
- Straight turning
- Shoulder turning
- Chamfering
- Radius turning
- Thread cutting
- Grooving
- Knurling

4.  TITLES :
Setting up of work piece zero positioning and machining in CNC turning machining.
To learn a setup in CNC turning and executing a part program.
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4.1  PROCEDURE :
To setup the work piece zero point follows the bellow figure and the following steps should be

followed.
Too work piece touching positioning for setting X-zero.

Tool work piece touching position for setting Z-zero.

- Start the spindle.
- Manually move the tool to a safe distance from the work piece.
- Now in jogging mode touch the work piece by tool as shown in above fig and set respective axis to zero,
for X-axis input the diameter of the work piece in tough dialoge box and the machine will automatically set
X-axis is input the diameter of the work piece in touch dialoge box and the machine will automatically set
X-axis is zero position.

 G CODE & M CODE :
G-code and M-code are programming language used in CNC machining to control the movement

of a machine and its various functions.

4.2   G-CODE : (Geometric function):
It control the machine’s motion, including where to start, how to move and when to stop. G-code

is also called geometric code.
It is use for movement of cutting tool or movement of axis.

4.3  M-CODE :
Controls the machine miscellanuous functions. Such as starting and stopping specific action or

program. M-CODE also known as Machine code.
G00 : Rapid Movement of Tool
G01 : Linear interpolation
G02 : Circular interpolation (c.w)
G03 : Circular interpolation (c.c.w)
G04 : Dwell Time
G71 : Turning cycle
G90 : Absolute distance mode
G91 : Incremental distance mode
G96 : Continuous spindle speed
G97 : Continuous spindle speed cancels

 

(Fig : 39)
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M-CODE : (Non geometric function)
It is use for machine operation such as turning the spindle speed on or off, coolant control, tool

change, program stop etc.

M00 : Program stop
M01 : Program optional stop
M03 : Spindle on clock wise
M04 : Spindle on anti clock wise
M05 : Spindle off
M07 : Collant on
M09 : Coolant off
M98 : call sub program
M99 : End of sub program
M30 : Program end & return to start

4.4  PROGRAM :
N1 (Facing)
T0000 G97;
G00 X 0.0 Z-500.0;
M01;
M03 S700;
G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;
G00 G90 Z50.0;
N2 (Step turning);
T0000 G97;
G00 X0.0 Z-500.0,
M01;
T0101;
M03 S600;
G00 X 500.0 Z20.0;
G01 X33.0 Z5.0 F0.5 M07;
G71 U0.5 R1.0;
G71 P30 Q40 U0.0 W0.0 F0.12;
N30;
G01 X25.0 Z0.0;
Z-30.0;
X30.0;
N40 Z-70.0;
G01 X100.0;
G00 Z50.0;
T0000 G97;
G00 X0.0 Z-500.0;
M05;
M01;
M30;
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1.  _eòPd :
C_ôû\^ _âYûkú _eò·k^û _ûAõ \l gâcòKu Reêeú @ûagýKZûKê _âbûagûkú bûaùe jâûi

Keòaû _ûAñ CNC ùciò̂ þ Cnûa^ Keû~ûA[ôfûö

1.1  CNC e ]ûeYû :
WòRòUûfþ ̂ òdªY ùciò̂ þ ùjCQò ~ûjûe Kû~ðýMêWÿòKê G_eò ̂ òdªòZ Keû~ûG ù~ ùiMêWÿòKê _eò·k^û

Keòaûe Kû~ðýMêWÿòK @le, _âZúK Gaõ iõLýû cû¤cùe iRû~ûG ~ûjûKê WâûAbeþ Kêjû~ûGö ~ûjûKê
CNC ^ûc \ò@û~ûAQò KûeY G[ôùe KµêUe Gaõ ùciò̂ þ Gaõ Cbdu c¤ùe iêAPòõ WòbûAiþ [ûGö
WòRòUûfþ ^òdªY ùciò̂ þe @[ð ùjCQò KµêUee ùciò̂ þ ijòZ iõù~ûM Gaõ ùicû^u c¤ùe GK
@^êaû\K WòbûAiþ @Qò ~ûjû ùicû^uê KòQò Kò́ û @ûùc A�eù`iþ Keòaû _ûAñ KjêQê Gaõ ^ò½òZ
bûaùe ùciò̂ þ KµêUee bûhû RûYò̂ ûjó Gaõ ùi[ô_ûAñ @ûùc Gjò WòbûAiþ eLôQêö
C - KµêUe
N - iõLýûcôK
C - ^òdªY
~ªUò Zòù^ûUò @õg ù^A MVòZö
- ùciò̂ þ (~ûjû Kû~ðý)
- ^òdªY (~ûjû ùciò̂ þ A¬ò̂ þ ^òdªY Keòaû _ûAñ \ûdú)
- KµêUe (KµêUee Kû~ðý @ûùc G[ôùe ùciò̂ þ _ûAñ C›MðúKéZ ù_âûMâûc (ùfLô[ûC Gaõ ù_âûMâûcMêWÿòKê
Gjûe icÉ @ûa�òZ ùcùcûeúùe iõelY Keêö)

2.  iòG þ̂iò ùf\þ :
GK CNC  ùf\þ Kò́ û CNC U^òðõ ùciò̂ þ ùjCQò GK G_eò ùciò̂ þ ù~CñVûùe GK ̂ kûKûe Kûc

LŠKê ÆòŠfþ iûjû~ýùe Nìeû~ûA[ûG Gaõ GK iÚòe KUòw Uêfþ _âPk^ Keû~ûG ~ûjû \ßûeû @Zòeòq
iûcMâúKê aûjûe Keò AzûKéZ @ûKûe còkò[ûGö ù~Cñ[ôùe C_\û^MêWÿòKe MZò gûeúeòK _eògâc \ßûeû
^òdªòZ ùjaû _eòaù�ð KµêUeùe _â\� ùKûùWWþ ̂ òùŸði \ßûeû ̂ ò‰ðd Keû~ûGö

2.1  iòG þ̂iò ùf\þ e @õg :
- ùjWþ ÁKþ
- CNC ùf\þ ùaWþ
- PKþ
- ùUfþ ÁKþ
- ùUfþ ÁKþ Kßòfþ
- _û\ ÊòPþ Kò́ û _û\ ù_Wûfþ
- CNC ^òdªY _ýûù^fþ
- Uêfþ UùeUþ
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2.1.1  ùjWþ ÁKþ :
GK CNC ùf\þ ùciò̂ þe ùjWþ ÁKþ ùe CNC ùf\þ ùciò̂ þe cêLý ùcûUe [ûG ~ûjû cêLý

ÆòŠfKê PfûGö Gjò ÆòŠfþ C_ùe PKþ fMû~ûA[ûGö

2.1.2  CNC ùf\þ ùaWÿþ:
CNC ùf\þ ùaWþ C_ùe C_KeY UùeUþ ~ûZâû Kùe, ~ûjû aòùgh bûaùe KVò̂  ùjûA[ôaûeê

@ù^K _âKûee ùciò̂ þ ùicû^uê _âbûaòZ Keò_ûeòa ̂ ûjóö

2.1.3  PKþ :
CNC ùf\þ ùciò̂ þùe PKþ ùciò̂ þ ùjaûKê [ôaû C_û\û^Kê ]eò eùL, PKþ ̂ òùR @ù^K @õg ~[

PKþ C_ùe fMû~ûA[ûG PKþe aòbò̂ Ü @õgKê ]eò eùLö

2.1.4  ùUfþ ÁKþ :
ùUfþ ÁKþ cêLýZü @]ôK iê\éXÿ bûaùe Kû~ðýKê ]eòaû _ûAñ aýajéZ jêGö

- f´û Kû~ðý ùciò̂ òõ _ûAñ ùicûù^ @^ý _ûgßðùe @Zòeòq ak _â\û^ Ke«ò, ùZYê ùciò̂ òõ _âKâòdû iêMc
bûaùe icû¯ ùjûA[ûGö

2.1.5  ùUfÁKþ Kßòfþ :
ùUfÁK Kßòfþ @ûMKê Kò́ û _QKê a\kûG Kò«ê ùijò C_ûdùe Gjû Kû~ðýKê ]eòaû _ûAñ aýajéZ

jêG ̂ ûjó, Kò«ê ùUfÁKþ Kùµûù^� _ûLùe [ôaû GK aò¦êKê MZò Keò[ûG Gaõ Zû_ùe GjûKê ùiVûùe
iÚòe Keû~ûG, Zû_ùe ùUfÁfþ KßòfþKê iKâòd Keû~ûG, ~ûjû Kùµûù^�Kê ]eò _ûAñ jûAùWâûfòKþ Pû_
Kò́ û ̂ êýùcUòKþ Pû_ iûjû~ý Keò[ûGö

2.1.6  ềUþ ÊòPþ Kò́ û ềUþ ù_Wûfþ :
PKþ Gaõ ùUfþÁKþKê PfûAaû _ûAñ `êUþ ÊòPþ aýajûe Keû~ûGö Gjò _û\ ù_Wûfè cû¤cùe

CNC ùciò̂ þ ·kK Kû~ðý ]eòaû _ûAñ PKþ ùLûfò[û«ò Gaõ a¦ Ke«ò, VòKþ ùijò_eò ùUfþÁKþ KßòfþKê
@ûMKê I _QKê MZò Keòaû _ûAñ Gjò _û\ ù_Wûfè aýajûe Keû~ûA[ûGö

2.1.7  CNC ò̂dªY _ýûù^fþ :
CNC ùciò̂ þe cÉòÃ, icÉ CNC ù_âûMâûc _ýûù^fþ bòZùe iõelòZ ùjûA[ûG CNC ùciò̂ þGjò

_ýûù^fþùe [ôaû “Kú” cû¤cùe iµì‰ð ùciò̂ þ ̂ òdªY Ke«òö CNC ùciò̂ þ @ûe¸/a¦ Ke«ò, _ýûù^fþùe
bò̂ Ü Pûaò aýajûe Keò @lKê Nê�û«òö
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2.1.8  Uêfþ UêùeUþ :
C_KeYMêWÿòK Uêfþ UêùeUþ C_ùe fMû~ûA[ûG ~ûjû C_û\û^ ùciò̂ òõ _ûAñ aýajéZ jêGö

Uêfþ UêùeUþ @ûKûe aòbò̂ Ü _âKûe [ûG Gaõ G[ôùe ajêZ MêWÿòG C_KeY fMû~ûA _ûùeö

3.  CNC ùf\þùe Keû~ûC[ôaû Kû~ðýMêWÿò :
- icZêf Keòaû
- iò]û ùcûWÿ Keòaû
- ùiûfWeþ ùcûa
- Pûµeòõ
- ùeWò@iþ ùcûWÿ
- ù[âWþ KûUòaû / ù_Pþ KûUòaû
- Mîbòõ
- ̂ fòðw

4.  gúhðK :
CNC U^òðõ ùciò̂ òõùe Kû~ðý LŠ gì̂ ý iÚòZò iÚû_^ Gaõ ùciò̂ òõ Keòaûö

4.1  CùŸgý :
CNC U^òðõ Gaõ GK _ûUð ù_âûMâûc Kò_eò Kû~ðýKûeò ùjûA[ûG gòlû Keòaû,

_âKâòdû :
Kû~ðýLŠKê gì̂ ý aò¦êùe iÚû_^ Keòaû _ûAñ ^òcÜfòLôZ PòZâ @^êieY Keû~ûG Gaõ ^òcÜfòLôZ

_\ùl_MêWÿòK @ ê̂ieY Keû~òaû CPòZö

- ÆòŠfþ @ûe¸ Ke«ê iêAPþ @^þ Keòö
- Kû~ðý LŠVûeê C_KeYKê GK ^òeû_\ \ìeZûKê jûZùe Nê�û«êö
- Gùa ù~ûMòõ ùcûWÿþùe C_ùeûq PòZâùe ù\Lû~ûA[ôaû _eò C_KeY \ßûeû Kû~ðý LŠKê Ægð Ke«ê
Gaõ iµéq @lKê gì̂ ýùe ùiUþ Ke«ê, X - @l A^_êUþ _ûAñ UPþ WûGfMþ aûKèùe Kû~ðý LŠe aýûie
cû_ Gaõ ùciò̂ þ ÊdõPûkòZ bûaùe X - @lKê gì̂ ý iÚòZòùe ùiUþ Keòaö

 

(Figure - 39)

Tool work piece touching position for setting Z-zero.
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 G CODE Gaõ M CODE :
Rò-ùKûWþ Gaõ Gcþ ùKûWþ ùjCQò CNC ùciò̂ òõùe aýajéZ ù_âûMâûcòõ bûhû ~ûjû ùciò̂ e MZò

Gaõ Gjûe aòbò̂ Ü Kû~ðýKê ^òdªY Keò[ûGö

4.2  Rò-ùKûWÿþ  : (RýûcòZòK Kû~ðý) :
Gjû ùciò̂ e MZòKê ̂ òdªY Kùe, ùKCñVûùe @ûe¸ Keòùa, Kò_eò MZò Keòùa Gaõ ùKùZùaùk

a¦ Keòùa Zûjû iùcZ Rò-ùKûWÿþKê RýûcòZòK ùKûWÿþ c¤ Kêjû~ûGö
Gjû KUòw C_KeYe MZò Kò́ û @le MZò _ûAñ aýajéZ jêGö

4.3  Gc-ùKûWÿþ :
~ªe aòaò] Kû~ðýKê ^òdªY Kùeö ù~_eòKò ^òŸòðÁ Kû~ðý Kò́ û Kû~ðýKâc @ûe¸ Keòaû Gaõ a¦
Keòaûö M-CODE ùciò̂ þ ùKûWþ bûaùe c¤ RYûgêYûö
G00 : C_KeYe \îZ MZò
G01 : ùeLúd _âùl_Y
G02 : aé�ûKe _âùl_Y (c.w)
G03 : aé�ûKe _âùl_Y (c.c.w)
G04 : ̂ òea icd
G71 : Nì‰ð̂  PKâ
G90 : iµì‰ð \ìeZû ùcûWÿ
G91 : a¡òðZ \ìeZû ùcûWÿ
G96 : ^òe«e ÆòŠfþ MZò
G97 : ^òe«e ÆòŠfþ MZò aûZòfþ Kùe

M-CODE : (@Y RýûcòZòK Kû~ðý)
Gjû ùciò̂ þ Kû~ðý _ûAñ aýajéZ jêG ù~_eòKò ÆòŠfþe MZòKê Pûfê Kò́ û a¦ Keòaû Kêf�

^òdªY, C_KeY _eòa�ð̂ , ù_âûMâûc a¦ Keòaû AZýû\òö

M00 : Kû~ðýKâc a¦
M01 : Kû~ðýKâc  aòKÌ a¦
M03 : N�û @^êiûùe ÆòŠfþ
M04 : @û�ò KäKþ @^êiûùe ÆòŠfþ
M05 : ÆòŠfþ a¦
M07 : Kêfû� Pûfê
M09 : Kêfû� a¦
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M98 : iaþ ù_âûMâûc Kfþ Ke«ê
M99 : iaþ ù_âûMâûc ùgh
M30 : Kû~ðýKâc ùgh Gaõ @ûe¸Kê ù`eò~û@û«êö

4.4  PROGRAM :
N1 (Facing)
T0000 G97;
G00 X 0.0 Z-500.0;
M01;
M03 S700;
G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;
G00 G90 Z50.0;
N2 (Step turning);
T0000 G97;
G00 X0.0 Z-500.0,
M01;
T0101;
M03 S600;
G00 X 500.0 Z20.0;
G01 X33.0 Z5.0 F0.5 M07;
G71 U0.5 R1.0;
G71 P30 Q40 U0.0 W0.0 F0.12;
N30;
G01 X25.0 Z0.0;
Z-30.0;
X30.0;
N40 Z-70.0;
G01 X100.0;
G00 Z50.0;
T0000 G97;
G00 X0.0 Z-500.0;
M05;
M01;
M30;



_âùdûMgûkû ̂ òùŸðgòKû / LABORATORY MANUAL

[  10  ]

CNC SHOP
1.  aLûYò :

iò.G^.iò. ùciò̂ þ a^ûùjfû ù~^þ [ô KûeòMe Rf\ò \eKûe ùc^êù`KþPe iòÁc Pfûaûeû
fûMò Kc ùjaûö

1.1  iò.G þ̂.iò. ]ûeYû :
WòRòUûfþ Kù�âûf ùciò̂ þ MêWÿû\ê ùjCQ^þ ùi ùciò̂ þ ù~^þUûKñe Kûc G«û bûùa Kù�âûf ùjA[ôiò

ù~ ùicû^uê Pfûaûe `ui^þ MêWÿû\ê, PòjÜû, @le @ûeþ ^´e CZûùe iRû ùjA[ôiòö iaê cògòKeò
WâûAbe Zò@ûeò Kei^þ, ù~^þUûùK (iò.G^þ.iò.) ^û \ò@û~ûAùQö KûGñù~ Kò A[ôùe KµêUe @ûeþ
ùciò̂ þ bòZùe iêAPòw WòbûAiþ [ôiòö WòRòUûf Kù�âûf ùciò̂ þe cûù^ ùjCùQö KµêUe ùK ùciò̂ þ
iûùw RêWaûe @ûeþ ùicû^ue bòZùe MêùU Uâû^èùfUe WòbûAiþ [ôiòö ùicûù^ KòQò RYûaûe ùK
@ûùc ù~«û Kùjiê A�e ù`iþ @ûeþ ̂ òjûZò ùciò̂ þ KµêUee bûhû Rû^ò ̂ ûA_ûùe ùi[ôe fûMò @ûùc
A WòbûAiþ ùK fMûiêö

C - KµêUe
N - ^òCùceòKûfþ
C - Kù�âûf

ùciò̂ þe Zò̂ þUû bûMþ @ùQö
1. ùciò̂ þ (ù~^þUû Kûcþ Kùe)
2. Kù�âûfþ (ù~^þUû ùciò̂ þ A¬ò̂ þ ùK Kù�âûf Keþiò)
3. KµêUe (KµêUe `ui^þ @ûùc A[ôùe ùciò̂ þ fûMò MêùU @fþMû _âKûeþ ù_âûMâûcþ ùfLþiêñ @ûeþ
ù_âûMâûcþ MêWÿû\ê A[ôùe iûAZò eLþiê iaê ùcùcûeòùeö)

2.  iò.G þ̂.iò ùf[þ : (CNC)
CNC ùf[þ ^ûùjùf CNC Nêeûaûeþ ùciò̂ þ MêùU G«û RûMû ù~^þVûùe MêùU ^kû @ûKûee

Kûc ùK ÆòŠfþ[ô aêùfA \ò@û~ûGiòö @ûeþ MêùU iÚòe KUòwþ Uêf [ò @\eKûeú ]ûZêùK KûXÿúù\aû fûMò
ù~^þUûKò c^ê ùK bûùa KûUòKeò a^ûcû A[ôee Kùµûù^�þ MêWÿûKeþ Pûfò ùKùWWþ ̂ ò¡ðûeY \ßûeû iÚòe
Keû~ûGiò ù~^þUûKò gûeúeòK _eògâc \ßûeû Kù�âûf ù^ ùjAKeò KµêUe ùK \ò@û~ûGiòö

2.1  CNC ùf[þe @õg :
1. ùjWþ ÁKþ
2. CNC ùf[þ ùaWþ
3. PKþ
4. ùUfþÁKþ
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5. ùUfþÁKþ
6. `êUþ iêAPþ @ûeþ `ê;þ ù_Wûfþ
7. CNC Kù�âûf _ýûù^f
8. Uêfþ UùeUþ

2.1.1  ùjWþ ÁKþ :
CNC ùf[þ ùciò̂ þe ùjWþ ÁUþùe jó ùc^þ ùcûUe fû[ò[ôiò ù~^þUû ùc^þ ÆòŠfþ ùK Kò¦þùeA[ôiòö

PKþ A ÆòŠòfþ C_ùe fûMò[ôiòö

2.1.2  CNC ùf[þ ùaWþ :
CNC ùf[þ ùaWþ C_ùe Uêfþ UùeU ~òaûe @ûiaûe Keþiò, ù~^þUû Kò Lûiþ Keò Uû þ̂ Keû~ûA[ôiò,

ù~^þZûKò ùK^þiò bò ùciò̂ òwþ Kûcþ AZûùK Leû_ Keò ̂ ûA _ûeþaûö

2.1.3  PKþ :
CNC ùf[þ ùciò̂ þe PKþ Rò̂ òh ùK ù~ûeþùi ]eþiò ù~^þUûKò ùciò̂ òwþ Keûùjiòö PKþ bòZþùe

ajêZþ _ûUð [ôiò ù~^þ[ôùe R fûMò[ôiò Rò̂ òh ùK ]eþaûeþ fûMòö

2.1.4  ùUfþÁKþ :
ùUfþÁKþ @]ôKûõg icò@ûùe ùciò̂ òwþ Rò̂ òhùK @GZþKû ù~ûe ]eþaûùe, f´û Rò̂ òh ùciò̂ òwþ

fûMò AZûùK @ûeþ @ûWê ù~ûe ù\iò, ù~^þ[ôe fûMò ùciò̂ òwþ ijR ùjA _ûeþiòö

2.1.5  ùUfþÁKþ Kßòfþ :
ùUfþÁKþ Kßòfþ @ûMùK ^ ùjùf _QùK ~ûGiò ùfKò̂ þ ùj«û[ô ùK^þiò _ûUðùK ]eò̂ ûA _ûùe,

Kò«ê ùUfþÁK Kßòfþ Kùµûù^� _ûLùK ~ûAKeò ùi^ ùiUþ ùjA~ûGiò, Zûe _ùe Zùc ùUfþÁKþ Kßòf
ùK Pfû@ ù~^þUû Kò jûAWîfòKþ ù_âieþ ^ ùjùf _a^e Pû_ùe Kùµûù^� ùK ]ùeö

2.1.6  ềUþ iêAPþ ù^ùjùf ềUþ ù_Wûfþ :
`êUþ iêAPþ PKþ @ûeþ ùUfþÁKþ ùK Pfûaûeþ fûMò aýajûe Keû~ûGiòö A ù_Wûfùe CNC

ùciò̂ òÁþcûù^ Rò̂ òh ùK ]eaûe fûMò PKþ ùK Lêfi^þ @ûe a¦ Kei^þ, ùj«ò ùUfþÁKþ Kßòfþ ùK
ù_Wûf [ô @ûMþùK ̂  ùjùf _QþùK Keûùjiòö

2.1.7  CNC Kù�âûf ù_^ûf :
AUû ùjCùQ CNC ùciò̂ þe ùc^þ \òcûKþö iaê CNC ù_âûMâûcþ A ù_^ûf bòZùe ùÁûe ùjA[ôiòö

CNC ùciò̂ òÁcûù^ A ù_^ûfþe Pûaò CZûeê ùciò̂ þ ùK ^òdªY Kei^þö CNC ùc^ò̂ òÁ _ýûù^f
C_ùe @fMû @fMû Kò \ùaA Keò ùciò̂ þ ùK ÁûUð / Á_þ @ûeþ @ûKèòiþ ùK NêPûi^þö
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2.1.8  Uêfþ UùeUþ :
UêfþUùeUþ C_ùe Uêfþ fûMò[ôiò ù~^þUû Kùµûù^� ùciò̂ òõ fûMò aýajûe ùjiòö Uêfþ UùeUe

@ûKûe @ûeþ AZûe C_ùe fûMò[ôaû Uêfþe iõLýû @fMû @fMû ùjA[ôiòö

3.  CNC ùf[þ ùciò̂ þùe Keû~ûC[ôaûeþ Kûc MêWÿû\ê ùjfû :-
1. ù`iòwþ
2. iò]û U^òðwþ
3. ùiûfØe U^òðwþ
4. Pûµeòwþ
5. ùeWòdiþ U^òðwþ
6. ù[âWþ KUòwþ
7. Meêbòwþ
8. ^fòðw

4.  UûAùUfþ :
Kûcþ Keþaû fûMò Ròùeû _G� ùiUòw @ûeþ CNC ùciò̂ òwþùe ùciò̂ þ Keaûö
CNC U^òðwþùe ùiUþ@_þ gòLßû @ûC _ûUð ù_âûMâûcùK Pfûaûö

4.1  Ajòiûùa :
Kûcþ Keþaûe fûMò Ròùeû _G�þ ùiUþ Keþaû Zùk \ò@û~ûA[ôaûeþ ̀ òMeþ @ûeþ ùÁ_þcû þ̂Kêñ cû ò̂Pûfö

X  - Ròùeû ùiUþ Keþaû fûMò Uêfþ Kûùc fûMþaûeþ RûMûö
Z - Ròùeû ùiUþ Keþaû fûMò Uêfþ Kûùc fûMþaûeþ RûMûö

 

(Figure - 39)

Tool work piece touching position for setting Z-zero.

1.  ÆòŠfþ ÁûUð Keö
2. UêfþùK Kûc Vû^ê iêelòZ Rêeò@û^ê jûùZA Keò ^ò@ö
3. Gùa RMòwþ ùcûWþùe, C_ùe \ò@û `ùUû jòiûùa Uêfþ \ßûeû KûcþùK QêAñ Keò ùeiù_KÖòbþ GKèòiþ
ùK Ròùeû ùiUþ Keò Keòö X- GKèòiþ fûMò UPþ WûAfMþ aKèùe Kûcþe WûAcòUe A^þ_êUþ Ke @ûC
ùciò̂ þ ̂ òùR ̂ òùR X - GKèòiþ ùK Ròùeû ù_ûRòi^þùe ùiUþ Keòù\cûö
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G ùKûWþ  @ûC M ùKûWþ  :
G-ùKûWþ @ûC M ùKûWþ ùjCQò CNC ùciò̂ òõùe ùciò̂ þ @ûC Zûeþ bò̂ þ bò̂ þ KûcþùK Kù�âûf

Keþaû fûMò ùabûe Keû~ûC[ôaûeþ ù_âûMâûcòõ bûhûö

4.2  G-ùKûWÿþ  : (RòIùcUâòKþ ̀ Kþi þ̂) :
AUû ùciò̂ þe MZòùK Kù�âûfþ Keþiòö ùK^þ @ûWê ÁûUð Keþaû ùK«û Pfûaû @ûe ùKùZùaf

@UKò ~òaû ùiUû aò AUû ù\ùLA \òGö G- ùKûWð ùK RòIùcUâòKþ ùKûWð aò Kêjû~ûGiòö
AUû KUòwþ Uêfþ ùK Pfûaûeþ ^ùjùf GKèòiþ ùK Pfûaûe fûMò Kûc Keþiòö

G00 : C_KeYe \îZ MZò
G01 : ùeLúd _âùl_Y
G02 : aé�ûKe _âùl_Y (c.w)
G03 : aé�ûKe _âùl_Y (c.c.w)
G04 : ̂ òea icd
G71 : Nì‰ð̂  PKâ
G90 : iµì‰ð \ìeZû ùcûWÿ
G91 : a¡òðZ \ìeZû ùcûWÿ
G96 : ^òe«e ÆòŠfþ MZò
G97 : ^òe«e ÆòŠfþ MZò aûZòfþ Kùe

4.3  M-ùKûWÿþ  : (còiþfò̂ ò@iþ ̀ uþi^þ)
AUû ùciò̂ þe cògûùMûfû Kûc ùK Kù�âûf Keþiòö ù~^þUû Kò ^òŸòðÁ Kûcþ, ù_âûMâûc ùK Pfûiò

^û ùjùf a¦ Keþiòö M- ùKûWð ùK ùciò̂ þ ùKûWÿ bò Kêjû~ûGiòö

M00 : Kû~ðýKâc a¦
M01 : Kû~ðýKâc  aòKÌ a¦
M03 : N�û jòiûùa ÆòŠfþ
M04 : @û�ò KäKþ jòiûùa ÆòŠfþ
M05 : ÆòŠfþ a¦
M07 : Kêfû� Pûfê
M09 : Kêfû� a¦
M98 : iaþ ù_âûMâûc Kfþ Keê̂ þ
M99 : iaþ ù_âûMâûc ùgh
M30 : Kû~ðýKâc ùghþ @ûeþ cìfþùK ù`eò~û@ö
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4.4  PROGRAM :
N1 (Facing)
T0000 G97;
G00 X 0.0 Z-500.0;
M01;
M03 S700;
G00 X 80.0 Z20.0;
G01 X 0.0 Z5.0 F 0.5 M07;
M98 P40072;
G00 G90 Z50.0;
N2 (Step turning);
T0000 G97;
G00 X0.0 Z-500.0,
M01;
T0101;
M03 S600;
G00 X 500.0 Z20.0;
G01 X33.0 Z5.0 F0.5 M07;
G71 U0.5 R1.0;
G71 P30 Q40 U0.0 W0.0 F0.12;
N30;
G01 X25.0 Z0.0;
Z-30.0;
X30.0;
N40 Z-70.0;
G01 X100.0;
G00 Z50.0;
T0000 G97;
G00 X0.0 Z-500.0;
M05;
M01;
M30;


