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SYLLABUS
on
Engineering Drawing
(1st/ 200 Sem. Common)
(All drawings aro Lo be made in First Angle Projection)
INTRODUCTION & DEMONSTRATION
I U ldentity various sizoes of drawing boards, drawing sheets as pr BIS.
1.2 List tho typos of pencils, instruments, and scales (RF). gis, folding
1.3 Demonstrate lying of drawing sheet, margin, standard layout and title block as per
principle of drawings (blue prints, print outs etc).
TYPES OF LINES, LETTERING & DIMENSIONING
2.1 Demonstrate and explain the use of various types of lines.
2.2 Demonstrate the principle of single stroke, gothic lettering & numerals as per BIS.
SCALES
3.1 Significance of scales in drawing; different scales.
3.2 Deline and draw plain sale and diagonal sale.
CURVES
4.1 Explain Conic sections with illustration, Explain terms like focus, vertex, directrix and eccentricity.
4.2 Draw conics sections by eccentricity method — Ellipse, Parabola and Hyperbola.
4.3 Draw Ellipse by concentric circle method sand arc of cicle method.
4.4 Draw parabola by Rectangle Method and Tangent Methaod.
OTHOGRAPHIC PROJECTIONS
5.1 Demonstrate the principles of 1st angle and 3rd angle projections with the help of models and draw
symbols.
5.2 Draw projection of points.
5.3 Draw projection of straight line (parallel to both planes, parallel to one and perpendicular to other,
parallel to one and inclined to other and inclined to both reference planes).
5.4 Draw plane figure such as squares, rectangles, triangles, circle, Pentagon and hexagon
(perpendicular to one plane and inclined to other).
5.5 Draw projections of solids such as prism, cylinder, cone, tetrahedron and pyramid in simple position
(with axis parallel to one reference plane and perpendicular to other reference plane).
SECTION & DEVELOPMENTS
6.1 Draw the sectional projection & development of prism, cylinder, cone and pyramid in simple position
by a cutting plane perpendicular to one reference plane and inclined to other reference plane.

6.2 Draw true shape of the cutting sections.




7.

ISOMETRIC PROJECTIONS

Draw isometric view & lsometric projection af prism, pyramid, cone & cylinder with axis horizontal and

vertical with construction of isometric scales.

BUILDING DRAWING

8.1 Explain terms related to building drawing.

8.2 Draw plan, elevation of single room building wilh verandah (Flat roof according to given line plan
and specification).

PRACTICES ON AUTO CAD

9.1 Introduclion-Setlings. Limits elc.

9.2 Auto CAD commands — Draw commands (Line, circle, are polygon, ellipse, reclangle). Edit
command, Dimension commands and Modify Commands for two dimensional drafting only.

9.3 Exercise for practice using Auto CAD.
9.3.1 Orthographic projections of lines, planes sand solids as per chapter 5.0.

9.3.2 Isometric projection as per Chapter 7.0.

Note : Focus should be on Hands on Practice of student using AutoCAD software

Books Recommended

o g s N =

Machine Drawing by Basudeb Bhaltacharya, Oxford University Press.

A Text Book of Engineering Drawing by Dr. R.K. Dhawan.

A Text Book of Engineering Graphics & Auto CAD by K Venugopal.

A Text book of Engineering Drawing by N.D. Bhatt.

Engineering Drawing by P.S. Gill.

A Introduclion to Auto CAD — 2012 by George Omura, Willey India Publishers.




CHAPTER -1
1.1 INTRODUCTION & DEMONSTRATION

4 ic In
i : : ; . \ . : objects.
Engineering drawing is a two dimensional representation of three dimensional 0D]

enal,
general, mat

it provides necessary information about the shape, size, surface quality. ';

: . erson can !
manufacturing process, etc. of the object. It is the graphic language from which @ trained person ==
visualize objects.

1.2 LIST OF INSTRUMENTS USED IN DRAWING:-

The Instruments and other aids used in drafting work are listed below:
Pencil |
Drawing board
Setsquare
Mini drafter

Instrument box

Protractor
Measurement Scale

Drawing sheet

© 0 N O A~ N2

Drawing clips or Drawing pins

1. Pencils :

Pencils with leads of different degrees of hardness or grades are available in the market.
The hardness or softness of the lead is indicated by 3H, 2H, H, HB, B, 2B, 3B, etc. The grade
HB denotes medium hardness of lead used for general purpose. The hardness increases as the
value of the numeral before the letter H increases. The lead becomes softer, as the value of the l
numeral before B increases.
« HB Soft grade for Border lines, lettering and free sketching
» H Medium grade for Visible outlines, visible edges and boundary lines

* 2H Hard grade for construction lines, Dimension lines, Leader lines, Extension lines. Centre |
lines, Hatching lines and Hidden lines.

MEDIUM

Tha medium 3radna ara usod War gonorrat e
an lechnical drawings. The harder grades
are for instrumant drawings and tha sobiae
lor sketching.

LT E P RFEREEEE ERE W

9 -SH 7M. H6H SH a4 3H 2TH H F MB B 2B 38 4B 5 &8 &R Sn

i g

Fig 1.1 Pencil
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2. Drawing Board :

Drawing board (Fig 1.1) is one of the main equipment of Draughtsman, It is used for
supporting the drawing paper/tracing paper for making drawings. It is made of well scasoned
wood strips of about 25 mm thick, free from knols and warping. Il should be soflter enough 1o
allow insertion and removal of drawing pins. Two balttens are fastened lo the hoard by screws,
in slolted joints. They prevent warping and at the same time permit expansion and contraction of

the sirips due to the change of moislure in the almosphere.

Working surface

Wooden platens

r
) /
.

.
Ebony edge

Fig 1.2 Drawing Board

One of the shorter edges of the drawing board is provided with an "ebony edge” (hard
wood) fitted perfectly straight.
Standard drawing boards are designated as follows in Table 1.1 as per I1S: 1444-1989,

e Deslgnation 0 ] - 2 Ske(mm)
1 DO 1500 x 1000 x 25
2 D1 1000 x 700 x 25
3 D2 700 x 500 x 15
N SR NS - N U\ e

Tahle 1.1 Different sizes of Drawing Boards
The working edge (ebony) must be straight. Now-a-days the drawing boards are
available with laminaled surfaces. The flathess can be checked by placing a straight edge on its

surface. If no light passes belween them, the surface is perfectly flat.

T e P e R A
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3. Set Square:

They are used to construct the most common angles (i.e. 30°, 45° and 60%) in technical

drawings. The 45° x 45° and 30° x §0° triangles are the most commonly used for ordinary work.
They are shown in the fig. 1.3 below.

45%%45° Set Square 30°x60° Set Square

Fig 1.3 Set Squares
4. Mini-Drafter :
Mini-drafter consists of an angle formed by two arms with scales marked and rigidly
hinged to each other. It combines the functions of T-square, set-squares, scales and protractor.
It is used for drawing horizontal, vertical and inclined lines, parallel and perpendicular lines and

for measuring lines and angles.

m
SCTE&VT Learning Materials "Engineering Drawing Page 3




Fig 1.4Mini Drafter

5. Instrument Box:
Instrument box contains
i. Compasses,
ii. Dividers and

iii. Inking pens.

|

1
=
-4

Fig 1.5 Drawing Board and Mini Drafter Assembly

The important point is the position of the pencil lead with respect to the tip of the
compass. It should be at least 1 mm above as shown in the Fig 1.7. Because the tip goes into

the board for grip by 1mm.

Fig 1.6 Instrument Box

w

SCTE&VT Learning Materials “Engineering Drawing”
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(a) Sharpening and position of

(b) Position of the lead leg to
compass lead

draw larger circles

Fig 1.7 Compass
6. Protractor:
Protractors are used for constructing and measuring angles. Protractors are generally
semicircular in shape. The base diameter of the semicircle serves as the straight edge. A

(4]
semicircular protractor can measure and angles of any measure between 0° to 180°. Least
count of the protractor is generally 1°

. Like set square protractor is also made of transparent
celluloid or plastic material.

Semi-circular protractor

Fig 1.8 Protractor
7. Measurement Scale:
A number of kinds of scales are available for varied types of engineering design. Scales
with beveled edges graduated in mm are usually used. Least count of such scale is generally 1

mm.

T et
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8. Drawing Sheet:

T T s A e S e T . e B e A e T S T S e~ e e SO T Y u. W = NP
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Fig 1.9 Measurement Scale

These are of two types:
« Hand-made paper
= Mill-made paper
Hand-made papers have rough surfaces, pale in colour and not used for regular work,
but meant for charts. Mill-made papers are most commonly used for regular wark, and are

available in different sizes and rolls. They are specified by their weight in kg per ream or density

in grams per square meter.

Size of drawing sheets (in mm):

While working or handling, the papers are liable to tear on the edges. So slightly large
size (untrimmed) sheets are preferred. They are timmed afterwards. 1S: 10811:1983 lays down
such as designation of preferred trimmed and untrimmed sizes. The basic principle involved in
arriving at the sizes of the drawing paper is as under. The area of the biggest size (AQ) is 1m?
and its length and breadth are in the ratio 1:2 = (1/2).

Designation of sheets :
The drawing sheets are designated by symbols such as AO, A1, A2, A3, A4 and AS5. A0

being the largest. Table 1.2 below gives the length and breadth of the above sizes of sheets.

For class work use of A2 size drawing sheet is preferred.




[ TN R e —— ol T
] | Designation Dimension in mm (7 rimmed
: ! o ) - S—
’] .' A0 T T @Al X 1189 |
| | . s |
' -! AL —  59axsal 7 , |
[ f A2 470 X 594 ]
1 il . [I :
| |I A3 T 297 X420 ,I .
L_ a A4 210 X 297 )
i s ';
Table. 1.2 Dilferent size of Drawing Sheels |
1169 1
A5| A5 |
210
148
w20 A3
20 Ad
207 za7
B41 A1
i
120 A2 |
o84 593

Total rectangle = AQ

Fig 1.10 Standard size of drawing sheets according to |.S.1(All dimensions are in mm)
9. Drawing Clips or Drawing Pins :
They are used to fix the drawing sheet firmly in position to the drawing board as one
construct the drawing. Both drawing clips and drawing pins serve the same purpose.

They are generally made up of steel or plastic.

._—.—_—"—___—__—_______—__.___—__'_'—-_——___“-—_______—_
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Fig 1.11 Drawing Clips Fig 1.12 Drawing Pins
1.3 SCALE (R.F):

Dimensions of large objects must be reduced to accommodate on standard size drawing 1

sheet. This reduclion creates a scale of that reduclion ratio, which is generally a fraction & such a
scale is called Reducing Scale and the ratio is called Representative Factor.
RF = Dimension of drawing

Dimension of object

Length of object in drawing

Actual length
Note : For computing R.F, the numerator and denominator should be in same units.

1.4 STANDARD LAYOUT OF DRAWING SHEET:

The layoul of a drawing sheet used on the shop floor is shown in Fig.1.13, The layout
suggested to students is shown in Fig.1.14.

SCTE&VT Learning Materials “Engineering Drawing”
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AMinirmum seidth

_1:3‘0 mirn for AQ and Al
10 mm for A2 A3 and Ad)
Y A T &
3 |

Al Trimming maik

— Metric reference graduation

NN
o

P
Edge «_ Cenlring mark
~ N {I‘ Drawing space
= .
~  Orientation mark
|| e
A’F_ Frame

o Tille block D
4 I
' I 3 r 4 I 5 =)
]

k -4 1 I 2 T
# !

L

Grid reference Border
Fig 1.13 General features of a drawing sheet

y10

4

20 DRAWING OR WORKING AREA 10

Al dimensions are in mm

FILING MARGIN
|

* TITLE BLOCK
A

| ¥ ]
BORDER LINE(HB)

Figure.1.14Layout of sheet for class work

All dimensions are in mm
1.5 FOLDING PRINCIPLE OF DRAWINGS

Method of folding of printed drawing sheets as per BIS SP: 46-2003:
When drawing sheets are in more numbers, they have to be folded and kept in order to save

the trace required for preserving them (Fig1.15).

Requirement

While folding the drawings following care to be taken.
d to fold the drawing sheets such that, they should not get defaced or damaged.

1. It is require
o be folded such that the title block is easily visible to retrieve it and keeping

2. Drawing sheet t

Page 9
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I
I
|

|
|
l

—————

it back.

The following is the method of folding printed drawing sheets for Drawing Sheet of size A1, A2 and

A3 as recommended by BIS SP 46-2003.

SIeEET y
eI IAT IO FOLDIMG DIAGRAM LENGTHWISE FOLDING I e
113
s e 10 e . iwi-, 1D
|| ] ] 1 |
s ' 1 H H =
' . : . N 4
S SO W |1 13U S (i
AO . H : - : =
24121189 : : ' 4 : o =
T ....;---i-:'ew.L-‘_'
" H s -
- O -l —
e & & 32 2
' Z: & -1 £
. s A Fa
Tir
G
el
11 Mo 3 (4]
i
" . 4
- s
A‘ ___‘__i-___:srm- ] —
594 x D] it i T =
& g ¢ E
! |
ILE
LOCTr
53t !
e y LA |
. o i~
. by ' =
A2 S o
<20 x 59¢ g: g = =
' N
nr
L M
430
o 20|
A3 - =
97 220 ¢ | &
| T
e
46%:«

Fig 1.15 : Method of folding drawing sheet

gl

T — —
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1.6 TITLEBLOCK :

The title block should lie within the drawing space at the bottom right hand comer of the sheet.

The title block can have a maximum length of 185 mm and width of 65 mm providing the following
information.

= Title of the drawing.

* Drawing number.

e Scale.

* Symbol denoting the method of projection.

+ Name of the firm, and

« Initials of staff, who have designed, checked and approved.

The title block suggested for students class work is shown in Fig.1.16.

- ——

o NAME

| NAME OF INSTITUTE

= ROLLNO. B

2 REGD. NO. SHEET NO. PROJECTION

= BRANGCH scae: | S

-’:—’J SEMESTER _. CHECKED BY:

= DATE TITLE OF THE SHEET B
85 100 e

TITLE BLOCK FOR CLASS WORK

Fig 1.16: Title block for class work
All dimension are in mm

Another title block according to B.I.S. specification is given in Fig 1.17.

e ——————————————————————

SCTE&VT Learning Materials “Engineering Drawing” Page 11




A P
|| |
i
I_—:-::_:_______:____:___:____llﬁ:______:___________:-__z?; % "‘_TT".JE‘_' = 5_‘__
! | NAME —]—Dr_"\‘TE h]gi
1 | DEsioNED E
| NAME OF THE FIRM T oRWN | 3
m‘ | CHECKED ZJ‘
N | STANDARD |_'_ ~
1. - APPROVED| | q
H'L*S‘%ET:T“ TITLE F FRANIHENG,
| 3 B st 5_ SHEET 1 0OF 4
. 25 . AR, SV e
TITLE BLOCK AS PER BIS SPECIFICATIONS
Fig 1.17 : Title block as per B.l.S specifications
All dimension are in mm
M
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EXERCISES

What is Engineering Drawing? d by BIS?
" te 3
What are the standard sizes of drawing boards and drawing sheets as SUgges

Draw a title block for your drawing sheets prepared in class room?
Mention the use of mini drafter?

How to fold drawing sheets as per BIS?
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CHAPTER — 2 l
| |
TYPES OF LINES, LETTERING AND DIMENSIONING
| 2. TYPES OF LINES,LETTERING & DIMENSIONING
i Line is one important aspect of lechnical drawing. Linos aro alwiys usod lo construcl
5 meaningful drawings. Various lypes of lines are usoed lo conslruct drawing, cach line used in Gome
= specific sense. Lines are drawn following standard conventions mentionod in BIS (5P46:2003). A line
may be curved. straight, continuous, segmented. It may be drawn as thin or thick.
L]
Line Description l General applications
/, I T iContinuous thick Al Visible outlines
| e R S R, L AR Visible edges |
B_____ .| Continuows thin » : Bl Imaginary lines of mmﬂlecuoh
e SR S, R i(gti-ajght ﬁfénhed) % ' BE’.'I)nrmnsmn Ime:s &
‘ o | B3 '_PI:UJ&CUOH lines v ;- A _-’-';- 1
| Sl | B4/ Leader lines |
! AR, | B5 Hatching R
| o -1 B6 Outlmca of revolved sccuanm
' "pIaCC ‘ ' PO %
i aesYe o | BY Short tentre lines: :
¢ " i N I_g.h___ L .-I pelvey | Ta r Vg am
| HENREIEN -~ | Continuous; thint freechand®* Cl,Llrmta of parual ormt::rruptcd
: ' views and sectlons, ifthe gl
is not & choin thin live .. f
D* ——} — Continuous thin (smtight] DL '.._ Schby'} TRt &
, with zigzags Lt B e b '
B2t Dashc'c_l-lhlckf* TR T IR I ) ]-lv;lden Dnﬂmcs.‘ ot
2ok Hy E . ‘| B2 Hiddenedges® i sl
Foe—eeeeee———. | Dashed thin F1 Hidden outlines -
| | e i F2 Hiddenedges . - « .

SCTE&VT Learning Materials “Engineering Drawing” Page 14
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/“1
G i | Chain thin | ‘G1 Centre lines Pt -
e o G?J ];‘jne ﬂf.‘gymmetfy_":-_',:’ ..

b G G3 Trajectories _
H: . . 777 Chain; thin, thick stends - | Hl 'Cuti{ng planes., " Y .
I and changes b'\f.'d_i_r_cg:::titm R AR .
b _ s | Chaldthick o5 A% & _ | 1 Indication of lines Of Wﬁﬂceﬁ
; to which a special requirement
applies

Fig 2.1

Line Strokes

. : : inclined
Line strokes refer to the directions of drawing straight and curved lines. Vertical and incline

lines are drawn from top to bottom, horizontal lines are drawn from left to right. Curved lines are drawn

from left to right or top to bottom.

T T B

7N
LR

Fig 2.2

G




s e ——

o Uses of different types of lines in a given drawing

[ ARROWHEAD -35mm //_—DIMENS!DN LINE 35mm

¥ | _— EXTENSION LINE 35mm
o CENTER LINE .35mm
e (PATH OF MOTION)

—_\\\
%&\ﬁ?;’\/x PHANTOM LIME 35mm
N

CUTTING PLANE LINE .7mm
ONVENTIONAL —

A {: CENTER LINE .35mm
c 0
BREAK LINE .5mm
ey i L L)
AN
SECTION LINE .35mm — 1 ’e o %
L — 1.5 DIA

A}
-
—————

|
+—
5

A
/ ] [
VISIBLE LINE .7mm —/ Liﬂyﬂ —/\\—LEADER .35mm
NOTE .5mm
SECT. A-A

2.2 Demonstrate the principle of single stroke, gothic lettering & numerals as per BIS.

Single Stroke Letters

The word single-stroke should not be taken to mean that th
e thickness of the letter should be uniform as if |

e lettering should be made in

one stroke without lifting the pencil. It means that th
it is obtained in one stroke of the pencil.

Single-stroke letters are of two types:

i. Vertical
ii. Inclined. (Inclined letters lean to the right, the slope being 75° with the horizontal)
According to the height of letters, they are classified as:

i. Lettering'A’

ii. Lettering 'B'
In lettering 'A’ type, the height of the capital letter is divided into 14 parts, while in lettering

'B' type it is divided into 10 parts. The height of the letters and numerals for engineering drawing
can be selected from 2.5, 3.5, 5, 7, 10, 14 and 20 mm according to the size of drawing. The ratio

of height to width varies but in case of most of the letters itis 6 : 5.

SCTE&VT Learning Materials “Engineering Drawing”
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LETTERING A L"I

Lettering height

Height of capitals e h

Height of lower-case letters e

3iE!

114

Spacing between chayéét_ers: e
Minimum spacing of base lines b

Minimum spacing’ between words e

B

T

‘0.7

T'T"ﬁs-ic?(hesls of:lifgs %h G D n g

_'L’é{_teﬁﬁg height =
“Height of capitals'

Height of lower-case letters

T
—

o ™

~h

‘Spacing between characters  a

“Minimum  spacing of base lines b |

-Minimum spacing between words e

e 5'1“3-

3o

P T
—_ I -
'D\ = 1 N .J_

0.5

3.5

1.5

AN

21

4.2

o)

=i
L —

! "0':2'_-5\

Fig2.4

%
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Fig 2.5 Single-stroke vertical capital letters and figures :

EECDF T IGHIIRT VN
t.!'..,}’_i: TTTS e N l

OPIQRISTTIUNM |

Fig 2.6 Single-stroke inclined capital letters and figures:

T

_‘m\ -}

T B B D e A B R . e e R A~ - T e Sl o s e B et N .

SCTE&VT Learning Materials “Engineering Drawing” Page 18




BCDEF LK

Fig 2.7 Single-stroke vertical & inclined lower case letters and figures :

" [

AT
&

[

7

lolels

mNoponst

tf

X

abcoERAklT

¥
AV
ALV}
| P

e
8/®)

Gothic letters:

D SE

Fig 2.8

Stems of single-stroke letters, if given more thickness, form what are known as gothic

letters. The thickness of the stem may vary from 1/5 to 1/10 of the height of the lelters.

SCTE&VT Learning Materials "Engineering Drawing”
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Here stem thickness is taken as 1/7 times height.

Dimensioning

Dimensioning is the process of specifying part's information by use of lines, numbers, symbols .I
and notes. :

The general principle of dimensioning :

|
= As far as possible, it should be placed outside the view. l
« It should be taken from a visible line rather than hidden lines. 1

- Dimensioning of a centre line should be avoided except when the centre line passes through the
centre of a-holes.

« The dimension should be placed on the view or section which is most clear to the corresponding
features.

. Each dimension should be dimensioned once on a drawing.

« Each drawing should have the same dimensional unit.

Elements of Dimensioning

Dimension Line: Dimension line is a continuous thin line. It is indicated by arrowheads, it is
drawn parallel to the surface whose length must be indicated.

e U B e e T e e e, e e e e e T S e Sl T

SCTE&VT Learning Materials “Engineering Drawing”
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- More than one dimension should not be used for features of the same parts. 1
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f
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e

g pimaenalon linoe
56

- ———— =

S ——

Fig 2.10

Projection or Extension Line : A projection line or extension line, it is a thin line. It is drawn

perpendicular to the surface which is to be dimensioned. The projection line slightly extends
than the dimension line.

Prolectlan Line

g e

[ —

Fig 2.11
Constructions line: A construction line is a thin line drawn to indicate the dimension line. The
construction line is extended slightly beyond the point intersection.

Arrowheads: Arrowheads are used to indicate the dimension line. Usually, the arrowhead must

include angles of a minimum of 15°. The Arrowhead may be open or close or closed and filled.

SCTE&VT Learning Materials “Engineering Drawing”
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T A P R W P P S M L e~

\Width of Arrow head

_15%0 9@

A Open / Closcd

Lenght of
~ Arrowhead |

Closed and Filled /

Fig 2.12

f)

Leader or Pointer Lines: These are thin continuous lines drawn from a dimension figure to the
feature to which it refers. Leader line is drawn may be 30° or 60° to the bottom of dimensions.
Dimension Figure: These are drawn may be vertical or inclined to indicate the height of the
dimension figure.

Units of Dimensions

| The dimension unit is millimetre. The unit of the dimension is omitted while writing the dimension fig.
and a footnote stating “ALL DIMENSIONS ARE IN MM” is written at the prominent place on the

drawing sheet.

Dimensioning common features

Dimensioning diameters :

& 20

The diameter on the circular views may be indicated inany
one of the ways as shown in figure
Fig2.13

e e e e e e e S A
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Dimensioning Radius -

=] C : e =S

Fig 2.14

Dimensioning Arcs :

.Sufﬁt:rent space e Suff‘cnent sp_ace _._-:--}nsufﬁclent space
: for. both.:\ - ; ' for arrowhead" nly " 2 f°l’ b"th e

Fig 2.15

Dimensioning Chords :

It is a linear distance between any two points of an arc.

 SURE LIS e N

- — S 1
. } e AN

—— ‘—__‘/’_i T J ____ﬂ_._-"'_"“ 'lII :

ik o n |

( j ' ngz—

o e R : ‘
o F) 0. o2 TT— JJ
T 1 R ]
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Fig 2.16

Dimensioning Angles :

Types of Dimensioning systems:

Fig 2.17 \
|
|

Aligned System :

In this type of dimensioning systems, Dimensions are placed above the dimension lines which
are drawn without any break and written parallel to them.

50
/-\
\\\
\ o Y
M L <
\‘\
-,
[=] — RLO
]
| j/ p - R10
=]
o
4
20 i 40 =
I 100
Fig 2.18

Unidirectional System:

Dimensions are inserts by breaking the dimension lines at the middle.
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Fig 2.19

Aligned System Unidirectional System

P 5 W S 30 >~

< 30 3 K _,C\T
| i 5 e ¢
N
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Fig 2.20

m
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EXERCISES

What is the purpose of sectioning of an object?

How hidden lines are represented?

Show different method of indicating diameters?

What do you mean by lettering?

What do you mean by single stroke letters?

What is the slope of inclined letters?

Write down CIVIL in single stroke vertical letter.

Write down ENGINEERING in single stroke inclined letter.

Draw the different types of lines and name them.



CHAPTER-3
SCALE

3.1 Introduction

: i to
A scale is defined as the ratio of the linear dimensions of the object as represented in a drawing
the actual dimensions of the same.
, . . inear
It is not possible always to make drawings of an object to its actual size. If the actual lin

. . . o . ; i le.
dimensions of an object are shown in ils drawing, the scale used is said to be a full size scal€.
Wherever possible, it is desirable to make drawings to full size.

3.2 Purpose of Scale

Scales are used for the following purposes :

1. To prepare a drawing on a reduced scale so that large object can be accommodated on the

limited size of drawing sheet.

e.g. building, machine parts etc.
2. To prepare the drawing of a very small objects.
e.g. parts of wrist watches, measuring instruments etc. on enlarged scale in order to give better
understanding and to study the details of the minor parts of the objects.
To measure linear measurements of the object under measurement directly without involving any
calculations.
To measure and set off dimensions as per scales decided upon or given before starting the
drawing.
3.3 Types of scale:

3.3.1 Reducing Scale :

It is the scale in which the actual measurements of objects are reduced and represented on
the drawing sheet.

Generally the drawings are very big objects like buildings, machine parts; town plans etc are
prepared in reduced scale. The standard proportions are :

1:2, 1:5, 1:10, 1:20, 1:50, 1:100, 1:200, 1:500, 1:1000, 1:2000, 1:5000,
for this scale, RF < 1

1:10000

Example-If the actual size of the object is 100cm then using R.F. of 1:10, the size of the
object would be 100 x (1/10)= 10cm in drawing.
3.3.2 Full Size Scale:

In this scale the actual measurements of the objects are represented on the drawing. In this
scale the usual proportion is 1:1.For this scale R.F. =1
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Example- If the actual size of the object is 150cm then using R.F. of 1:1, the size of the object |
|
would be 150 x (1/1 )= 1560 cm in drawing.

3.3.3 Enlarging Scale :

It is the scale in which the actual measurements of the objects are increased in some
proportion to accommodate object details on the drawing sheet.

Generally the drawings of very small objects like watches, electronic devices, precision
instruments etc. are prepared in enlarging scale. The standard enlarging scales are
50:1, 20:1, 10:1, 5:1, 2:1 for this scale, R.F.>1

Example- If the actual size of the object is 2cm then using R.F. of 50:1, the size of the object
would be 2 x (50/1)= 100cm in drawing.

3.4 Representative Fraction (R.F.)

The ratio of the dimension of the object shown on the drawing to its actual size is called the
Representatlve Fractlon (R F )

T g

Mathematlcaily 8 F or R F Dlstance of the object on dravwng
;'_:;_: e b Sty Actual dlstance of the object

Both in
same units

NOTE :

The dimensions in both numerator and denominator of the fraction must be in the same units.
Since it is a ratio it has no units.

example : If 1cm length of drawing represents 5m length of the object then
RF= 1cm/5m =1cm/500cm =1/500
3.5 UNITS OF MEASUREMENTS

Metric measures :
i Linear Measures

£ KILOMETRE

Classific;i.ion' of Scales -'

The scales used in engineering drawing are classified as follows:
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i. Plain scale or simple scale

et il
LA R e 1o |

[FRERANENEY. y DT T S S
] { 1 -3 3
NDINCIMITTIERS

ML = 1710 i
PLANE SCALE SHOWING METERS AND DECIMETERS.

Fig 3.1

ii. Diagonal scale

- 569 km

— A54 km S

336 km -

KM

R.F. = 1/40,00,000
DIAGONAL SCALE SHOWING KILOMETERS.
Fig 3.2
iii. Comparative or Corresponding Scale

47 MINUTES -

SN MINUTES

MIN,

50 Km

R.F. = 1/4,00,000
COMPARATIVE SCALE SHOWING MINUTES AND KILOMETERS

Fig 3.3

iv. Vernier Scale

59 Jdm | S.33 km

|
1
1
111

3
Precameters
Ll

; 15
0 1 2 3 4 5 6
HECTOMETERS KILOMETERS
Fig 3.4
e —————
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v. Scale of chords

i S
:;--—~._;\-__
A wing 1 | | | =
; =0 &0 S0
-"“ﬁ-h,h;_h‘
" : \--K‘ h"'.v:-..
Fig 3.5

Here in this chapter we will discuss about the plain scale and diagonal scale only.
3.5 Plain Scale
This type of scale represents two units or a unit and it's sub-division.
Q. No. 1.
Draw a scale 1 cm = 1m to read decimeters, to measure maximum distance of 6 m. Show on it a
distance of 4 m and 6 dm
CONSTRUCTION :
a. Calculate R.F.= (DIMENSION OF DRAWING /DIMENSION OF OBJECT)
R.F.=1cm/ 1m = 1/100
Length of scale = R.F. X max. distance = (1/100) X 600 cm = 6 cm

b. Draw aline 6 cm long and divide it in 6 equal parts. Each part will represent larger division unit.

Sub-divide the first part which will represent second unit or fraction of first unit.
Place (0) at the end of first unit. Number the units on right side of Zero and subdivisions on left-
hand side of Zero. Take height of scale 5 to 10 mm for getting a look of scale.

e. After construction of scale mention it's RF and name of scale as shown.

f. Show the distance 4 m 6 dm on it as shown Fig. 3.6.

e, ————
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i L =

11

I O (@] = 3 M éRS

| DECIMETERS Plane Scale Showing
Meters and Decimeters

i

Fig 3.6

Q. No. 2.
In a map a 36 km distance is shown by a line 45 cms
scale to read kilometers and hectometers, for max. 12 km. Show a distance of 8.3 k

CONSTRUCTION :

a. Calculate R.F.

R.F.= 45 cm/ 36 km = 45/( 36 x 1000 x 100) = 1/ 80,000.
Length of scale = R.F x max. distance = 1/ 80000 x 12km =15 cm

b. Draw a line 15 cm long and divide it in 12 equal parts. Each part will represent larger division unit.

long. Calculate the R.F. and construct a plain

m on it

Sub-divide the first part which will represent second unit or fraction of first unit.
Place ( 0 ) at the end of first unit. Number the units on right side of Zero and subdivisions on left-

hand side of Zero. Take height of scale 5 to 10 mm for getting a look of scale.

After construction of scale mention it's RF and name of scale as shown.

f Show the distance 8.3 km on it as shown in Fig 3.7.
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Fig 3.7
Q. No. 3.

The distance between Delhi and Agra is 200 km. In a railway map it is represented by a line 5

cm long. Find it's R.F. Draw a diagonal scale to show single km. And maximum 600 km._ Indicate
following distances. 1) 222 km 2) 336 km 3) 459 km 4) 569 km
SOLUTION STEPS :

RF =5cm /200 km = 1/40, 00, 000
Length of scale = ( 1 /40, 00. 000) X 600 X 105 = 15cm
a. Draw aline 15 cm long. It will represent 600 km.
b. Divide it in six equal parts. Each will represent 100 km.
Divide first division in ten equal parts. Each will represent 10 km.
d. Draw a line upward from left end and mark 10 parts on it of any distance.
e. Name those parts 0 to 10 as shown in Fig 3.8.

f.  Join 9th sub-division of horizontal scale with 10th division of the vertical divisions.

on i

Then draw parallel lines to this line from remaining sub divisions and complete diagonal scale.




569 KM e
459 K
10 336 KM
5 AN
;Lrn T T T e ]
2, SRRl
wd Ty
5 WHE
= I
A I I
) I O O O | 1]
L L
100 0 00 i 400
KILOMETERS
RF=1/4000000 KILOMETE

DIAGONAL SCALE SHOWING KILOMETERS

e

(Fig 3 .8)

Q. No. 4.
Draw a diagonal scale of R.F. 1: 2.5, showing centimeters and millimeters and long enough to

measure up to 20 centimeters. Show the distance of 13.4 cm in it.

SOLUTION STEPS:

R.F.=1/f25

Length of scale = (1/2.5) X20 cm = 8 cm.
Draw a line 8 cm long and divide it in to 4 equal parts. (Each part will represent a length of Scm.)

2. Divide the first part into 5 equal divisions. (Each will show 1 cm).
At the left hand end of the line, draw a vertical line and on it step-off 10 equal divisions of any

length.
Complete the scale as explained in previous problems. Show the distance 13.4 cm on it in Fig3.9.

£ —————
Page 33
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CENTIMETERS m——
RF= 1/2.5

CENTIMETERS

DIAGONAL SCALE
SHOWING CENTIMETERS

(Fig 39) |




EXERCISES

Construct a diagonal scale to measure kilometers, hectometers, and decameters and long enough to
measure 4Km, when a distance of 0.25km is represented by one centimeter on map. Find RF of the
scale and also the length of the diagonal scale. Indicate on the scale a distance of RF of the scale and
also the length of the diagonal scale. Indicate on the scale a distance of

a. 3 KM, 6 hectometer and 3 decameter.

b. 2 KM, 3 hectometers and 8 decameters

Construct a diagonal scale of R.F.= 1/6250 to read up to 1km and to read meters on it. Show a length
of 653m on it.

If the distances between two towns is 600km and it is represented on map by 12cm. Construct a
diagonal scale to measure up to a single kilometers. Measure a distance of 349km, 417km and 495km
on the map. Also find the R.F.

The distance between Kolkata to Puri is 560 Km which is represented by 14 cm on a map. Find the
R.F. of the scale used for drawing the map. Construct a diagonal scale to show distance up to 800 Km

and show a distance of 666 Km on it.
Construct a diagonal scale to read kilometres and decametres, given that 1 Km is represented by 5 cm

on the drawing. Mark a distance of 3.47 Km on the scale.
Construct a diagonal scale to read metre ,decimeter and centimeter and long enough to measure up to

5 metres, when 1 metre is represented by 3c.m. Find the R.F and indicate on the scale distance of

4Ametre 7decimeter 6centimetre and 2metre 4decimetre 8 centimetre.
Draw a plane scale to show metre and decimeters when 1 metre is represented by 2.5cm on the scale.

The scale should be long enough to measure up to 6m . Mark a distance of 4metre and 6decimetre on

the scale.



CHAPTER — 4 \
CURVES \

4.1 CONIC SECTIONS

Cone is formed whon a right

anglod tianglo with: an apox and angla 0 1o rotatad about g

altitude as the axis. The longth or hoight of the cono ls oqual to tho altitude of the triangle and the

. - = Eoa i
radius of the base of the cone is equal lo the haso of the triangle. The apox angle of the cone it 210).

When a cone is cut by a plane, the curve formed along the section is kKnown as a conic section.

Right Cone

Vertex

Slant Ifeight

I Axis
Fig 4.1
Following are some important conic seclions.
1. Circle
2. Ellipse
3. Parabola
4. Hyperbola

411 CIRCLE:

When a cone is cut by a section plane A-A making an angle a= 90° with the axis, the

section obtained is a circle.
4.1.2 ELLIPSE:

When a cone is cut by a section plane B-B at an angle, amore than half of the apex
angle i.e., 8 and less than 90°, the curve of the section is an ellipse. Its size depends on the
angle a and the distance of the section plane from the apex of the cone.

4.1.3 PARABOLA:

If the angle « is equal to @ i.e., when the section plane C-C is parallel to the slant side
of the cone the curve at the section is a parabola. This is not a closed figure like circle or
ellipse. The size of the parabola depends upon the distance of the section plane from the slant

M
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side of the cone.

4.1.4 HYPERBOLA:
If the angle « is less than 0 (section plane D-D), the curve at the s
The curve of intersection is hyperbola, even if « = 6, provided the section p
thro-Tlgh the apex of the cone. However if the section plane passes through !
section produced is an isosceles triangle.

ection is hyperbola.

lane is not passing
he apex, the

Vertex

|
l
|
!
l
|
[
'1

Right Cone

Conic sections

Fig 4.3
4.2 SOME IMPORTANT DEFINITIONS:
4.2.1 Major axis : It is the longest distance which passes through the centre, at right angle to the

fixed lines called the directrix. AB is the major axis.

4.2.2 Minor axis : It is the maximum distance which bisects the major axis at right angle. It will be

parallel to the directrix. CD is the minor axis.

ﬁ
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4.2.3 Directrix : It is a straight line perpendicular to the major axis,

4.2.4 Focus: When an arc is drawn with C or D as centre and radius equal Lo half of tho major axis
i.e. AB/2 it is cut at two points F and F_on the major axis. F,and F,are the focal points of an
ellipse F, or F, is the focus. The sum of the distances from F  F, lo any point on the curve i.e.,
F,P+ F,Pis always conslant and equal ta lhe major axis.

4.2.5 Focal radii : The distances from point P on the curve to the focal points F1and F,) are called
focal radii. Sum of the focal radii is equal to the major axis.

4.2.6 Eccentricity: The ratio between the distances from the vertex to focus and verlex to the
directrix is called the eccentricity.
a. If e=1,itis parabola
b. If e=1, itis hyperbola
c. Ife<1,itis an ellipse

4.2.7 Vertex : The end points of the major axis on the curve are called vertex. (A, B)

4.2.8 Tangent and normal to an ellipse : Normal is the line bisecting the angle F, P F, in Fig 4.

Tangent is a line at 90° to the normal and touching the ellipse.

Directrix, axis, focus, vertex and tangent are the elements common to ellipse, parabola and

hyperbola.
Dy
[
M
VERTEX ] 7}
2
2 e
Q
=
e ]
DT \N
D __ _MAJORAXIS

TT1=TANGENT AND PN = NORMAL

Fig 4.4

T e e T e e e T e e e e et 457 P TS
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Q. No. 1. _—
: : aplricity me
To draw a parabola with the distance of the focus from the directrix at 60mm (Eccen y

Construction :
Draw the directrix AB and the axis CC' at right angles to it:
Mark the focus F on the axis at 60 mm,
Locate the vertex V on CC’ such that CV = VF
Draw a line VB perpendicular to CC’ such that VB = VF

Join C, B and extend. Now, VF / VC = 1, the eccentricity. J

Locate number of points 1, 2, 3, ....., on VC' and erect perpendiculars through them meeting

CB produced at 1',2",3'.....

With F as a centre and radius equal to 1-1' cut two arcs on the perpendicular through 1 to

locate P1 and P1'. Similarly with F as center and radius 2-2', 3-3' etc cut arcs on the

corresponding perpendiculars to locate P2 and P2’', P3 and P3’ etc.

Draw a smooth curve passing through V,P1, P2, P3....P3' P2’ ,P1".
RS % e e o 5‘;’._-‘;_

| : . .
A Ps

-3

Oirectrix

A2 E SR

2 = B0 rraere
- VE =30 mmm
CW = 230 micss

Fig 4.5

All dimensions are in mm

e —————————————————————— et
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To draw o normal and tingent through a point 40mm from tho directrix.
To draw a tangent and normal to the parabola. locate the poinl P which is al 40 mm from the
directrix. Then join P to F and draw a line through F, perpendicular to PF to meel the directrix at T.
The line joining T and P and extonded is the tangent and a line NN, through P and perpendicular (o
TP is tho normal lo the curve,
Q. No. 2.
To draw an ellipse with the distance of the focus from the direclrix al 50mm and eccentricity = 2/3
(Eccentricity method).
Construction :
1. Draw any vertical line AB as directrix and mark appoint C on it.
Draw a horizontal line CD of any length from point C as axis.
Mark a point F on line CD at 50mm from C.
Divide CF in 5 equal divisions.
Mark V on 2" division from F.
Draw a perpendicular on V and mark a point E on it at a distance equal to VF.
Join CE and extend it.
Mark points 1,2,3.....on CF beyond V at uniform distance and draw perpendiculars on each of them

o N B ok N

so as lo intersect extended CE at 1',2',.3"...........

M
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Fig 4.6

All dimensions are in mm

SCTE&VT Learning Materials "Engineering Drawing Page 41




Q. No. 3.
To draw a hyperbola with the distance of the focus from the directrix at 50mm and e=3/2
(Eccentricity method).
Construction :
I, Draw the directrix AB and the axis CC".
2. Mark the focus F on CC' and 50mm from C.
3. Divide CF into 5 equal divisions and mark V the vertex, on the second division from C.
4. Draw a line VE perpendicular to CC' such that VE=VF. Join C and E.
5. Mark any point 1 on the axis and through it, draw a perpendicular to meet CE produced at1'.
6. With centre F and radius equal to 1-1', draw arcs intersecting the perpendicular through 1 at P1 and
P1'.
Similarly mark a number of points 2, 3 etc and obtain points P2 and P2'.etc.

~

Diraclrix

OF = 50 mum
V= 30 mirm
(W= 20 rrrm

T P4

Fig 4.7 All dimensions are in mm
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Construct an ellipse by concentric circle method. Major axis 80 mm. Minor axis 40 mro.
Construction :
1. Draw the major axis AB(80mm) and minor ax is CD (60mm),bisecting at right angle at 0. |
2. CD (60mm), bisecting at right angle at 0. :
3. '0'as centre OA and OC as radius, draw lwo concentric circles,
4. Draw a number of radial lines through '0' (say12) culling the two circles. !
5. Mark the points on the outer circle as a, b, c.
6. Similarly mark the corresponding intersecting points on inner circle as a', b', ¢'. I
7. From points such as a, b, c...draw lines parallel to minor axis. ’
8. From points such as a’, b', ¢' draw lines parallel to the major axis to intersect with the corresponding !
vertical lines at points P1.F‘2'Plelc. ,|'
9. Join all these points with a smooth curve by free hand or using "French curve” and form the |
ellipse. ||
[
|
|
.
[
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by

; ‘f‘
Fig 4.8

All dimensions are in mm

3
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Q. No. 5

The foci of an ellipse are 90 mm apart and its minor axis is 65 mm. Find major axis and construct

.

ellipse by arcs of circle method.
Construction :

All dimensions are in mm
1. Draw a horizontal line. Mark Fl and F2 such that distance between F1 and F2 is 90 mm (Focal

distance). Mark midpoint of F1-F2 as 'O".

Draw vertical line through ‘O’ and mark MN (minor axis = 65mm) such that OM = ON = 32.5 mm.
We know MF1 = OV1 = OV2. Take distance in compass equal to MF1 and mark points V1 and V2
by taking center as ‘O". V1-V2is major axis.

Mark 4 to 5 points randomly between F1 and O. Name the points as 1, 2, 3, 4.

Take distance in compass equal to V1-1 and by taking center F1 mark arcs above and below the

major axis. With same distance and taking center F2 mark arcs above and below the major axis.

Take distance in compass equal to V2-1 and by taking center F1 mark arcs to cut previous arcs.

With same distance and taking center F2 mark arcs to cut previous arcs.
Repeat the procedure for all remaining points 2, 3, 4 and also for ‘O’

Draw a smooth curve passing through all points and end of major axis.
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Q. No. 6. é

Draw a parabolic arc with a span of 1000 mm and a rise of 800 mm. Use the rectangular method. 4
Construction : .

1. Draw an enclosing rectangle ABCD with base AB = 1000 mm and height BC = 800 mm g = (

suilable scale;
Alits mid-point E, draw the axis EF at right angle to AB:
Divide AE and AD into the same of equal parts and label them, say 1, 2, 3 and 1', 2, 3’ elC;
4. Draw lines joining F with points 1, 2 and 3. Through 7', 2', and 3', draw perpendiculars ik
intersecting F1, F2 and F3 at points Py, P, and P, respectively;
5. Draw a curve through A, P4, P, etc. It will be a half parabola.
Repeat the same construction in the other half of the rectangle to complete the parabola. Or. lasata
the points by drawing lines through the points P, P, etc. parallel to the base and making each of them ?f
equal length on both the sides of EF, e.g. PO = O P;. AB and EF are called the base and the axis

respectively of the parabola. See Fig. given below.

D F L

B 271

i

2 :
R 5 R
|
A B - B
Fig 4.10

All dimensions are in mm




| Q.No.7. |

To draw a parabola using the tangent method with 70 mm as base and 30 mm as the length of the
axis.,

Construction :

1. Draw the base AB and locate its mid-point C.

¥}

Through C, draw CD perpendicular to AB forming the axis
3. Produce CD to E such that DE = CD
i 4. Join E-A and E-B. These are the tangents to the parabola at A and B.
' 5. Divide AE and BE into the same number of equal parts and number the points as shown. _
6. Join 1-1', 2-2', 3-3', etc., forming the tangents to the required parabola. "
| &

A smooth curve passing through A, D and B and tangential to the above lines is the
|

required
parabola.

5 /1N 1
| A‘. T 1
. S22
2 3\ 4
l FMF

- |
S |

A c B
-E 70

Fig 4.11

|
All dimensions are in mm ‘}
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Q. No. 7.
To draw a parabola using the tangent method with 70 mm as base and 30 mm as the length of the

axis.
Construction :
1. Draw the base AB and locate its mid-point C.
Through C, draw CD perpendicular to AB forming the axis
Produce CD to E such that DE = CD
Join E-A and E-B. These are the tangents to the parabola at A and B.
Divide AE and BE into the same number of equal parts and number the points as shown.
Join 1-1', 2-2', 3-3', etc., forming the tangents to the required parabola.
A smooth curve passing through A, D and B and tangential to the above lines is the required

Al U

parabola.

Fig 4.11
All dimensions are in mm

_
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EXERCISES
o B prase seriry 45 :-.’,A,f-ﬁ:fffl Pk
1. Construct a conic when the distance of its focus from the directriz is eual 1 £0; ehrs aric g
ra f e 2% 5
point o fhiss A Wi, Wl

is 3/4. Measure its major and minor axes. Draw a tangent at any/ p

distance between the foci,

" ~ o
r’-;“_".'-lf," P LIS

The major and minor axes of an ellipse are 80 mrn and 50 rrri respectively. (G o s
Draw an ellipse whose major and minor diameters are 150 rorm and 106 rorsl 1esOACivERs R
concentric circle method. p——
4. Draw a parabola whose focus is at a distance of 50 mm from the directriz. Draw 2 fawsyppd sl AOPTES
at any point on it. 4 &4
5. Construct a parabola if the distance between its focus and difectsi/ 15 60 rarn., Alse Oras & ARGETE T
the curve. e G
6. Construct an ellipse with major axis and minor axis measuring 120 M0 & 70 v feRpe e B
rectangular or box method. b

AP e
ndl prAar Ry &5 Lis

7. Construct an ellipse, with a distance of the focus from the directriz as 60 rmm &

Also draw normal and tangent to the curve at a point 40 rmrm from the directris.
8. Construct a parabola whose base is 90 mm and axis is 80 mm using the following methess:
a. Rectangular method

b. Tangent method
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CHAPTER -5
ORTHOGRAPHIC PROJECTION

5.1 PRINCIPLES OF FIRST ANGLE PROJECTION AND THIRD ANGLE PROJECTION

5.1.1 INTRODUCTION

A projection may be defined as a representation of an object on a two dimen
t is said to be projected on

sional plang. Itis

obtained by drawing straight lines from various on the contour of an objec
that plane. The figure formed by joining in correct sequence, the points at which these lines meet the
plane is called the projection of the object. The lines which are drawn from the object to the plane are

called projectors. Following are the elements to be considered while obtaining a projection.
a. Object

b. Plane of projection

c. Point of sight

d. Rays of sight

5.1.2 TYPES OF PROJECTION
Following are the methods of projection are commonly used in engineering pr.

actice.

a. Orthographic projection
b. Isometric projection
c. Oblique projection
d. Perspective projection
5.1.3 ORTHOGRAPHIC PROJECTION

Orthographic Projections is a technical
nes observing perpendicular to respeclive reference

drawing in which different views of an object

are projected on different reference pla

plane.
DEFINITION OF SOME TERMS IN ORTHOGRAPHIC PROJECTION

It is the plane which is horizontal and at right angle to the vertical
he object is projected on this plane. It is generally denoted

5.1.4
i. Horizontal Plane (H.P) :

plane. The top view or plan of t
in short form as H.P.

ii. Vertical plane (V.P): Iti
also known as frontal plane because the front view or elevation of the object is projected

on this plane. It is generally denoted by V.P. The V.P and H.P. are called principal planes.
) : Any other plane which is placed at any angles to te principal plane

s the plane which is perpendicular to the horizontal plane and is

ii. Auxiliary plane (A.P
i e. H.P. and V.P. is called auxiliary plane.
Reference line: The line of intersection of two principal planes of projection i.e. V.P and

H.P. is called reference or ground or intersection line. It is generally denoted by X-Y line.

Pape 48
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. - J is called €
v. Elevation : The projection of the object on the vertical plane (VP t from its front.

it's top.

levation or

Front View (F.V). Front View of the object is taken while looking at the Obj‘?‘: o
vi. Plan : Plan or lop view (T.V) of the object is taken while looking at the object 10
The plan or top view is projected on the horizontal Plane (H.P)- r auxiliary
vii. Side view or End View : Projection of the object on an auxiliary plane (ARYe .
vertical plane (AVP) is known as side view or end view or profile view of side eleva llor1‘.ﬁary
viii. Auxiliary View : The projection of the object on an auxiliary plane is known &2 2
view (A.V).

5.1.5 FOUR QUADRANTS

; iti |ative to the
The object may be situated in any of the four quadrants , its position reid i INDIA
. . In
planes being described as above or below the H.P and in front of or behind the V.P Pk
; i ike U.o.~A
generally the first angle projection is adopted for drawing works but in countries li

Canada, U.K etc third angle projection is adopted for normal drawing work .

The position of the object placed in any of the ,cuaorant < ;:’ PR
quadrant is described as under in Fig 5.1 f/’:/ - :':‘ f".‘ESfIWM
Object placed in 1% Quadrant: Above H.P and in front of V.P. T g - - u.:;._._ s
Object placed in 2™ Quadrant: Above H.P and behind V.P. "~ ““_ % o
Object placed in 3™ Quadrant: Below H.P and behind V.P. g [T

Object placed in 4™ Quadrant : Below H.P and infront of V.P. Fig 5.1

5.1.6 FIRST ANGLE PROJECTION :

If the object is situated in the first quadrant i.e above H.P and in front of V.P. , the projection of

the object so obtained is known as First Angle projection. Symbol of the First Angle projection
is denoted by Fig 5.2.

Fig 5.2

5.1.7 THIRD ANGLE PROJECTION :

If the object is situated in the third quadrant i.e below H.P and in behind V.P. The projection of

the object so obtained is known as third Angle projection. Symbol of the Third Angle projection
is denoted by Fig 5.3

e ————
= = e ————————
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5.2: PROJECTION OF POINTS :
5.2.1 INTRODUCTION
: A point may be defined as a line having zero length or it also may be d

efined as a

circle having zero diameter. It has no size and dimensions.
5.2.2 SOLVED PROBLEMS

Q. No. 1.
Draw the orthographic projections of the Point P which is 30 mm above H.P and 40 mm in front of

V.P.
Solution :
i. As the point is above H.P. and in front of V.P.; so it is in 1*' quadrant.
ii. Draw a line XY (Reference Line) which is the intersection line of HP and VP.
iii. As ‘P'is 30mm above H.P.', its front view “p” is 30 mm XY.
I iv. 'P’"is 40 mm in front of VP , its top view 'p’ is 40 mm from XY.
v. Draw the projector pp' as shown in figure.

VP

30

40

Fig 5.4

All dimensions are in mm

NOTE : Front view of the points are denoted by small letters with an apostrophic symbol and top views are

specified by small letters only. For e.g. for a point A in space the front view and top view are represented

by a’ and a respectively.

M
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Q. No. 2, ; i VP
Draw the orthographic projections of the Point Q which is 25 mm above H.P and 35 mm behinc
Solution :
i.  As the pointis above H.P. and behind V.P.: so itis in 2" quadrant.
e the H.P.

; . ; _ enc
Here both the views ( lop and front) will be obtained above the reference line XY, H

will coincide with V.P. }
o i B another
ii. Draw a reference line XY. Mark a point ‘q" 25mm above XY which is the front view and ¢

point 'q" 35mm from XY which is the top view as shown in figure.

|

- i

YT 5l !

. v | f

Ty |

e | s e f

| : {

Fig 5.5
All dimensions are in mm
Q. No. 3.
Draw the orthographic projections of the Point R is 32 mm. below H.P and 45 mm behind VP

Solution :

i. As the point is below H.P. and behind V.P.; so itis in 3" quadrant.
Here the fronl and top view will be obtained on VP and HP assuming VP is lransparent.
Draw lhe reference line XY. Mark the front view at a distance 32 mm below XY and top view at a

dislance 45 mm above XY as shown.

|

s -

| : |
| = =)
e sl U B S :
{55 v ' {

" - !

! =t P
| i
i _ 4
£ L R i
Fig 5.6 All dimensions are in mm

Pa gc‘] 1
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Q. No. 4.

Draw the orthographic projections of the Point S is 35 mm. below H.P and 42 mm in front of V&
Solution :

I.  As the point is below H.P. and in front of V.P.; so it is in 4" quadrant.
ii.  Here both the views will be lie below the reference line as the H.P. coincides with V.P as shown.
ii. Draw the reference line XY. Mark the front view and top view at a distance of 20mm and 30 mm
respectively from XY on the same projector.

HP

§2
3

[
0

Fig 5.7
All dimensions are in mm
Q. No. 5.

Draw the orthographic projections of the Point T is in H.P and 30 mm behind VP

Solution :

i. As the pointis in H.P. and behind V.P.; so it is in H.P.

ii. Here side view will be on VP and top view 30mm behind VP.
iii. Draw the reference line XY. Mark the front view at any point on XY and top view at a distance of 30
mm from XY on the same projector.

3

HP
EAC e e e B W __\_/_p_

Fig 5.8
All dimensions are in mm

e ——— ettt e — L ———
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Q.No. 6.

Draw the orthographic projections of the Point U is in V.P and 40 mm. below HP
Solution :
i. Asthe pointisin V.P. and below H.P.; soitis in V.P.
ii. Here side view will be on VP and top view 40 mm. below HP. ) f 40
iii. Draw the reference line XY. Mark the top view at any point on XY and side view at a distance 9

mm from XY on the same projector.

> : e
| AV = i u
'; HP
s |
‘I i, SRS u 1
| !
_ | (==
Fig 5.9 <
All dimensions are in mm &
Q. No. 7.
=
Draw the orthographic projections of the Point V is in V.P and 35 mm. above H.P
Solution : o
i. As the pointisin V.P. and above H.P.; soitisin V.P. c
ii. Here side view will be on VP and top view on HP.
ii. Draw the reference line XY. Mark the top view at any point on XY and side view at a distance of 35 ¢

mm from XY as shown in fig 5.10. ¢
Q
G
i ¢
<o -_
< 8o/ ] v ‘
HPFP {
e . )
Fig 56.10

All dimensions are in mm
m
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Q. No. 8.
Draw the orthographic projections of the Point W is in H.P and 48 mm. in front of VP
Solution :
i.  As the point is in H.P. and 48mm in front of V.P.; so itis in H.P.
ii. Here side view will be on VP and top view on HP.
iii. Draw the reference line XY. Mark lhe side view at any point on XY and top view at a distance of 48

mm from XY as shown in fig 5.11.

VP
> A Y
HP WV
o0
~1
N
Fig 5.11

All dimensions are in mm

e Do BAL e .1
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5.3 PROJECTION OF LINES :

5.3.1 INTRODUCTION two points. It may
A straight line may be defined as the shortest distance between any

be generated by a point moving in one direction.

5.3.2 SOLVED PROBLEMS

Q. No. 1.
25mm in front of V.P and 60mm

A 50mm long line AB is parallel to both H.P and V.P. The line is

above H.P, draw the projections of the line.

Solution :

Draw reference axis XY. v and “a” at
: an
Mark the side view of the point A of the line AB i.e a' at a distance of 60mm above X

25mm below XY.
Through a’ and a draw lines a'b’ and ab parallel to XY of its true length 50mm

a'b’ and ab are the front view and top view of line AB respectively.

W

Fig 5.12

All dimensions are in mm

m
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A 60mm long line AB has its end A at a distance of 20mm above the H.P. The line is perpendicular
to the H.P and 40mm in front of V.P, draw the projections of the line.
Solution :
i. Draw reference axis XY.
ii. Mark the side view of the point A of the line AB i.e a' al a distance of 20mm above XY and top view
‘a” at 40 mm below XY.
iii. Through a' and a draw lines a'b’ of its true length 60mm. Point “a" will coincide with point “b” in its
top view.
iv. a'b’ and (a)b are the front view and top view of line AB respectively. Since point “a” is hidden, it is

represented in brackets.

J9)
b!

b

TL

Fig 5.13

All dimensions are in mm

Q. No. 3.

A 60mm long line AB, has its end A at a distance of 20mm in front of the V.P. the line is
perpendicular to V.P and 40mm above H.P, draw the projection of the line.
Solution :
i Draw reference axis XY.
li.  Mark the side view of the point B of the line AB i.e b’ at a distance of 40mm above XY and top view
“a” at 20mm below XY.
ii. ~ Through “a” draw line ab of its true length 60mm in the direction perpendicular to XY. Point a' will
coincide with point b’ in its side view.
iv. (@b’ and ab are the front view and top view of line AB respectively. Since point a' is hidden, it is

represented in brackets.
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Fig 5.14

All dimensions are in mm

Q. No. 4.
i . The line
A 80 mm long line AB has the end A at a distance of 20 mm above HP and 40mm in front of V.P

is inclined at 30° to H.P and parallel to \V.P, draw the projection of the line.

Solution :

i. Draw reference axis XY.

ii.  Mark the side view of the point A of the line AB i.e. a’ at a distance of 20mm above XY and top view
“a" at 40 mm below XY. ‘

ii. Through “a” draw line ab of its true length 80mm parallel to XY and through a’ draw line a'b’ at an

inclination of 30° to XY.

a'b’ and ab are the front view and top view of line AB respectively.

M
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Fig 5.15

All dimensions are in mm

Q. No. 5.
A 80mm long line AB is inclined at 30” to V.P and is parallel to H.P. The end A is 20mm

above the H.P and 20mm in front of the V.P, draw the projection of the line.

Solution :

i. Draw reference axis XY.

ii. Mark the side view of the point A of the line AB i.e a' at a distance of 20mm above XY and top view
“a” at 20 mm below XY.

iii. Through “a" draw line ab of its true length 80mm at an inclination of 20° to XY and through a’ drav

line a’b’ parallel to XY.

a'b’ and ab are the front view and top view of line AB respectively.

"77 -

Eiﬁ]l
VP
* ST
f20] .

Fig 5.16 All dimensions are in mm
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Q. No. 6.
; line
A 70mm long line AB has an end A at 20 mm above H.P and 30 mm in front of V.P. The

|
!
|
1
|
is inclined at 45° to the H.P and 30° to V.P, draw the projections. 1
Solution : ;

i. Draw reference axis XY.

- ) ’ top view
il Mark the side view of the point A of the line AB i.e a' al a distance of 20mm above XY and top

"a” at 30 mm below XY.

. a' draw
iii. Through "a” draw line ab of its true length 70mm at an inclination of 30° to XY and through a
line a'b’ of it's true length 70mm at an inclination of 45° to XY.
iv. a'b’ and ab are the front view and top view of line AB respectively ’
19
¢
i ‘
a' T i
/
m
il Y
% HP 'W
30 |
: ]
Fig 5.17

All dimensions are in mm
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5.4.2

54.3

5.4.4

54 PROJECTION OF PLANES:

INTRODUCTION

A plane 1s al two dimensional object having lonath and breadth only. s icknenn (s

always neglocted, various shapes of plano Hgures are considerod such ns aquar, ror Ao

crcle, pantagon, hoxagon elte

C
B ¢ G }] =i,
n ' A
i L 0
Wi /
A D A E A F
() SQUARE () PENTAGON {ill) HEXAQON (v} CIRCLE
B
B n '+
A C A C A (4]
(v) EQUILATERAL TRIANGLE (M) RIGHTANGLE TRIANGLE (vil) RECTANOLE:

Fig H.18
TYPES OF PLANES :
1. Perpendicular planes which have their suiface perpendicular to anyone ol the
reference planes and parallel or inclined 1o the other referance plane
2. Oblique planes which have their surface inclined to both the roferonce planes
TRACE OF PLANE :

The trace of a plane is the lino of intersection or mooting of tho plano surfaco with tho
reference plane; if necessary tha plane surface Is extondaed to intersoct tho roference plane
The intersection line of the plane surface with HP is called the Horizontal Trace (M1) and that
of VP is called the Vertical Trace (VT).

A plane figure is positioned with reference o the roference planes by relerring its
surface in the following possible position,

PROBLEMS :

:‘(T.'& VT Léun"l.iny Materials ".':'nginﬁrr:'n_q Drawing”
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. X . _ _ ' ' ] bhove [he HP. Draw its
Q. No. 11 A Square pliano with a 40mm side has its surface parallol to and 20mim above the H

Projoctions, whon () A sido is parallol to VP (b) A sido s inclined at 30° 1o VP
Solution :

Visualizod position of surface plane Picture:

-~
R
\\‘q- S
i o e —————

Fig 5.19
i.  Draw a square abed of side 40mm such thal one of ils sides say ad is parallel to XY.
ii.  Draw projeclors from the points a & d.
i, Locate the points a'b' at 20mm above XY.
I iv. Draw a line through a' and parallel to XY intercepling the projector through d at ¢'d’. a'b'c’d’ & abcd

are the required projections.

v. Similarly draw the projection of the point abcd when two of it's sides are inclined at 30° to VP.

a', b e d c

f

210 VP

AN il M Tl HP ¥
X a d

40 C

'B \‘:
Fig 5.20  All dimensions are in mm
———a e e ——————— e e
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Q. No. 2. A Hexagonal plane with a 30mm side has an edge on the HP, the surface of the Plane is
inclined at 45" to the HP. Draw it's Projections.

Solution : Visualized position of surface plane Picture:

< b X R
r:é%:-' : -. ‘_' :.”-; ;
é‘ﬁ*. =
¥

» e}"
iﬁé’i{?gf‘* fﬁ}l

Fig 5.21

i. Draw the reference axis XY and then draw the regular hexagon a’b'c’'d'e’f' in elevation such that

one of its side a'b' is perpendicular to the reference axis.

ii. Draw the top view abcdef below XY and parallel to it.

iii. Draw the plan in changed position a;(b,) f; (cy) e4 (d1) so that it makes 45° with XY line and has the
point a; 15mm away from XY.

iv. Complete the corresponding new elevation a,'bs'c,'d,'e;f;" by projecting from this plane and

projecting horizontally from the previous elevation.

Fig 5.22 All dimensions are in mm
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Q. No. 3. A Circular plane with a 60mm Diameter is resling on a point it's circumference on the VP. The
center is 50 mm above the HP , and The surface is inclined at 45° to the VP. And perpendicular to the B
Draw It's Projections.

Solution :

I. Draw the projection of the circle assuming it to be lying on VP and it's centre is 50mm above H i

r the
ii. Divide the circumference of the circle into 12 equal parts and name them as shown and transfe
division points on the top view.

it i Y
iii. Redraw the Top view such that it makes an angle of 45° with XY and one end of it lies on X
forming the final Top view.

iv. Obtain the final front view by projection.

17 10 414)

Dia. 60— L <
12 \ / \5' i

TR 7 sl

1 / \\/»é L

"~/

/

L~
(57 po g

3
50 o \
l VP
X 1 12 1 10 9 g7 <
> 4 E g HP
Fig 5.23

All dimensions are in mm
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Q. No. 4, A regular pentagon ABCDE, of side 25 mm side has ils s

ide BC on ground. Its plane is '

o

Perpendicular to H.P and inclined at 45° to the V.P. Draw the projections of the pentagon and show g |

traces when its corner nearest to VP is 15 mm from it.
Solution : I!

i.  Asthe plane makes an angle 45° to VP » SO let's assume that the plane parallel to VP with one of its ll‘-.
side say d'c’ on HP. .

The true shape of pentagon having side 25mm will be seen in the front view with one side on HP.
a'b'c'd'e’ the required pentagon.

lii. The top view of the pentagon will be a line. Project the points. Draw the line eb at a distance 15mm
from XY below it.

Shift the top view eb to e1b1 of equal length making at an angle of 45° to VP as shown.

V. Project the final front view al’b1'c1'd1’e1’as shown.
? < o
b' o
l .
b7 i
c, l
VP
X m r v
b a a e |«] HP
Fig 5.24
All dimensions are in mm
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5.5 PROJECTION OF SOLIDS
5.5.1 INTRODUCTION :

A solid has three dimensions, the length, breadth and thickness or height. A solid may be represented
d its orientation with respect to

i

I
|
by orthographic vi i |
y graphic views, the number of which depends on the type of solid an I
the planes of projection. Salids are classified into two major groups. i
i. Polyhedral
ii. Solids of revolution
Polyhedral

A polyhedral is defined as a solid bounded by plane surfaces called faces. They are:

a. Regular polyhedral
b. Prisms
c. Pyramids

Regular Polyhedral

A polyhedron is said to be regular if its surfaces are regular polygons. The following aré sOme

of the regular polyhedral.

5.5.2 SOLIDS

Prisms : A prism is a polyhedron having two equal
two bases are joined by faces, which are rectangular in shape. The imagina

ends called the bases parallel to each other. The
ry line passing through

the centers of the bases is called the axis of the prism.

A prism is named after the shape of its base. For example, a pri
entagonal prism, and so on. The

sm with square base is called

a square prism, the one with a pentagonal base is called a p

nomenclature of the prism is given in Fig 5.25.

Fagc 65
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SOLIDS
To understand and remember various solids in this subject properly,
those are classified & arranged in to two major groups.
Group A Group B

Solids having top and base of same shape Solids having base of some shape
and just a point as a top, called apex.

Cylinder Cone

Pentagonal Hexagonal

Triangular  Square

Cube - Rt
( A solid having ( A solid having ™
six square faces) Four triangular faces)

a. Tetrahedron: It consists of four equal faces, each one being a equilateral triangle.
b. Hexahedron (cube): It consists of six equal faces, each as square.

c. Octahedron: It has eight equal faces, each an equilateral triangle.

d. Dodecahedron: It has twelve regular and equal pentagonal faces.

e. lcosahedrons: It has twenty equal, equilateral triangular faces.

Pyramids : A pyramid is a polyhedron having one base, with a number of isosceles triangular
faces, meeting at a point called the apex. The imaginary line passing through the centre of the
base and the apex is called the axis of the pyramid.

The pyramid is named after the shape of the base. Thus, a square pyramid has a square base and

pentagonal pyramid has pentagonal base and so on. The nomenclature of a pyramid is shown in Fig 5.26.

M
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SOLIDS
Dimensional parameters ol different solids.

_Square Prism  Square Pyramid Cylinder — Cone
e Aprers
Top i~

Reetangul Shun
Face idge Trinngnlnr AL
e - + ' o
Longer e Tnee nse 2 \ Buse
. Base s o
Lidpe
4 ,-’.‘ = . - — h\ e
Corner ol Lidpe lidge Comer of " 4
. . Generators
base ol ol base = ;
Imaginary lines
Rase Base ” §

generating curved surface
of evlinder & cone.

>

Frostum of cone & pyramids,
{ top & base parallel to each other)

Sections of solids( op & hase not parallel)
Types of Pyramids :
There are many types of Pyramids, and they are named afler the shape of their base. These are Triangular
Pyramid, Square Pyramid, Pentagonal pyramid, hexagonal pyramid and tetrahedron.
Solids of Revolution : If a plane surface is revolved about one of its edges, the solid generated is
called a solid of revolution. The examples are (i) Cylinder, (ii) Cone, (iii) Sphere.
Frustums and Truncated Solids : If a cone or pyramid is cut by a section plane parallel to its base and

the portion containing the apex or vertex is removed, the remaining portion is called frustum of a cone or

pyramid.

I ————————————————— N R R R e
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5.5.3 PROBLEMS

Q. No 1. Draw the projections of a cube of 35mm side, resting on one of its faces (bases) on HP., such

that one of its vertical faces is parallel to and 10mm in front of VP.
Solution :

1. Draw the top view such that one of its edges is 10mm below XY.

2. Obtain the front view by projection, keeping one of its bases on XY.

a d . b'c’

Fig 5.27

All dimensions are in mm

m
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Q. No. 2. A triangular prism with side of base 35mm and axis 50mm long is resting on its base on HP.
Draw the projections of the prism when one of its rectangular faces is perpendicular to VP and the nearest
edge parallel to VP is 10mm from it.
Solution :

Draw the top view keeping one edge perpendicular to XY and one corner at 10mm from XY.

Obtain the front view by projection, keeping the height equal to 50mm.

WYl

s

VP '
X 311 3, ' : 2|Y
Y3
HP
o]t P

Fig 5.28

All dimensions are in mm
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Q. No. 3. A pentagonal prism with side of base 30mm and axis 60mm long is resling on its base on HP

such that one of its rectangular faces is parallel to VP and 15mm away from it. Draw the projections of the

prism.
1. Draw the top view keeping one edge of the base parallel to XY and 15mm away from it.
2. Obtain the front view by projection keeping the height equal to 60mm.

a 8 b dg¢
1 ! i
| l
I |
D I |
I I VP
I I
X 1 i Y
nt (1"|s |20 |43
MR | e g
5 4 HP

Fig 5.29

All dimensions are in mm
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Q. No. 4. .
A cylinder of base 60mm diameter and axis 100 mm long is resting on its base 0N the HP..Theaxk

of the cylinder is 40mm in front of V.P. Draw the projections of the cylinder.

Solution :
i, As the axis of the cylinder perpendicular to H.P, the top view must drawn first and then the fron
view will be projected from il.

ii. Draw a circle of diameter 60mm, representing the top view of the cylinder from a distance ek
from the XY.

iii. From top view project the front view which is a rectangle of height 100mm, its base coincide with

XY as shown.

FRONT VIEW

TOP
VIEW

Fig 5.30
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Q. No. 5. Draw the projection of the right circular cone of base 80mm diameler and height 90mm resting

with it's base on H.P. and 50mm in front of V.P.
Solution :

All dimensions are in mm

i. The top view gives the true size of the base, so the top view is draw first.
ii. Draw the circle of about 80mm dia in a such a way that its axis is 50 below XY.

iii. Project the front view from top view as shown.

FRONT VIEW
Oy 1

J
TOP VIEW

Fig 5.31
——m_-‘——,:_%_—.__m
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Q. No. 6.

50mm in front of V.P. The pyramid is resting on the H.P with one edge of the e

" =

Draw the projection of a right reqular pentagonal pyramid of 30mm base and axis

Solution :

iii.

As the pyramid is resling with base on H.P having axis perpendicular Lo the

All dimensions are in mm

70mm long 16

p(:rp(.-ndic:l.llnr to the

H.P, draw the top view

of the pyramid keeping the axis 50mm in front of V.P. and edge perpendicular to the V.P.

Draw the pentagon 12345 of side 30mm.

Project the front view having height of the axis 70mm as shown.

_ 0’._
FRONT VIEW :
|
|
|
|
|
i g
|
I
|
|
|
X VP 1' ' ! 4' 3,
a I
HP ;&’/ :
|
|
5 t A >
| o

TOP VIEW \

Fig 5.32
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All dimensions are in mm

EXERCISES

—

A line PS 65mm has its end P 15mm above the HP and 15mm in front of the VP. It is inclined at 55° to
the HP and 35° to the VP. Draw its projections.

2. A line CD, inclined at 25° to the HP, measures 80mm in top view. The end C is in the first quadrant
and 25mm and 15mm from the HP and the VP respectively. The end D s at equal distance from
the both the reference planes. Draw the projections, fine true length and true inclination with the VP.

3. A straight line ST has its end S, 10mm in front of the VP and nearer to it. The mid-point M line is 50mm

in front of the VP and 40mm above HP. The front and top view measure 90mm and 120mm
respectively. Draw the projection of the line. Also find its true length and true inclinations with the HP
and VP,
4. Aline PQ has its end P, 10mm above the HP and 20mm in front of the VP. The end Q is 85mm in front
of the VP. The front view of the line measures 75mm. the distance between the end projectors is
50mm. Draw the projections of the line and find its true length and its true inclinations with the VP and
HP.
The plan of straight line PQ 85 mm long measures 70 mm while its elevation measures 55 mm. Its end
P is in the HP and 20 mm in front of VP. Draw its projections and find the angle of inclination of the line
with HP & VP.
6. A regular hexagonal plate of side 45mm lies on H.P with one of its side perpendicular to V.P . The plate

&0

is lying 25mm in front of V.P and inclined 45° to H.P. Draw the projections of the plate .

7. A regular pentagonal lamina ABCDE of 25 mm side has one side on the HP. Its surface is inclined at
45° to the HP and perpendicular to VP. Draw its projections.

8. A pentagon of sides 30mm rests on the ground on one of its corners with the sides containing the
corners being equally inclined to the ground. The side opposite to the corner on which it rests is inclined
at 30° to the VP and is parallel to the HP. The surface of the pentagon makes 10° with the ground.
Draw the top and front views of the pentagon.

9. A regular pentagon of 30mm side is resting on one of its edges on HP which is inclined at 45° to VP. lts
surface is inclined at 30° to HP. Draw its projections.

10. Draw the projections of a regular hexagon of 26mm side, having one of its sides in the H.P. and
inclined at 60° to the V.P., and its surface making an angle of 45° with H.P.

11. A thin circular plate of 40mm diameter having its plane vertical and inclined at 40° Its center is 30mm
above H.P. and 35mm in front of V.P. Draw the projections.

12. A cone of base diameter 40 mm and axis height 60 mm rests on the ground on a point of its base circle
such that the axis of the cane is inclined at 40° to the HP and 30° to the VP. Draw its front and top
views.

P ————— e .
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CHAPTER-6 :
SECTION & DEVELOPMENTS
6.1 SECTIONING & DEVELOPMENT OF SOLID : ‘
stand internal dolails of that f

» An object (solid) is cut by some imaginary culting plane to under

object. The action of culling is called sectioning a solid & the plane of cutling is called section

plane.

> The development of surface of an object means the unrolling and unfolding of all surfaces of the

object on a plane. Il the surface of a solid is laid out on a plain surface, the shape thus oblained 1S
called the development of that solid.

6.1.1 SECTION PLANE PERPENDICULAR TO THE V.P. AND INCLINED TO THE H.P. :

Fig 6.1
6.1.2 SECTION PLANE PERPENDICULAR TO THE H.P. AND INCLINED TO THE V.P. :

VP = VERTICAL PLANE HP = HORIZONTAL PLANE

e i - —= - e
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Fig 6.4
6.2 SHAPE OF THE CUTTING SECTIONS

6.2.1 SECTIONAL PROJECTION OF PRISM
SOLVED PROBLEMS

: ism of

Q. No. 1. Draw the front view, sectional top view and true shape of the section of a hexagonal pris
i it. Itis cut

side 40 mm and 80 mm high lying on HP with a nearest side parallel to VP and 30 mm in front of it. It

, : is 50
by a plane perpendicular to VP and inclined to HP at an angle 45° passing through a point on the axis
mm above the base.

Solution :

i. Draw the top view and front view of the hexagonal prism of base 40mm and axis 80mm.

ii. Mark the point on the axis 50mm above the base and draw a cutting plane line through this point
inclined at an angle 45° to HP.

iii. Mark the numbering and point of intersection in front view and top view and transfer these points in

the section plan and draw section lines in the cut portion in the top view.

Project the projection at right angle to the cutting plane line from the interacting points and complete

the true shape. Take distances equal to the corresponding distances on the plan and join the point
and complete the true shape by drawing section lines.

FRONT MBS

f0

20

TOP YAGw
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6.2.2 DEVELOPMENT OF PRISM
Q. No. 2. Draw the development of the lateral surface of the hexagonal cut prism of base 40 mm and axis
80 mm is resling on HP in such a way that a rectangular face is parallel to VP. The section plane is

perpendicular to VP and inclined at 30° to HP and passing through the top end of an extreme lateral edge
of the prism.

Solution ;
1. Draw the top and front view of prism from given data.
Draw the full stretched portion of length 240 mm. (6 x 40 mm).

2
3. Draw the seclion plane as per condition provided and do the proper nomenclature.
4. Project the points from front view to the full stretched portion and draw the development of the

section.
A B [#} 1D E F A
%3 s i
%
FRONTVIEW "b, ;
g, o i
X VP
b b ¢
3 bir 53 d HF A 3] C ] 7 H
240
DEVELOFMENT
TOP YIEVY
Fig 6.6
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6.2.3 SECTIONAL PROJECTION OF CYLINDER

Q. No. 3. A cylinder 80 mm diameter and 90 mm long is resting on its base on ground. It Is cut by 2 |
section perpendicular to VP. The VP of which cuts the axis at a point 45 mm from the base and makes an
angle 45° to HP. Draw the sectional front view, sectional top view and true shape of the section.
Solution :
1. Draw the top view and front view of the cylinder with 80 mm diameter and 90 mm long.
2. Draw a seclion plane in such a way that it cuts the axis of the cylinder in front view at a distance 45
mm base and makes 45°to HP.

3. Draw the projection for sectional top view and (rue sectional view as shown below. -

1\/
FROMT VIEW =
‘{l‘j
X
i
] _ )
TOPAEY \
2
Fig 6.7
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6.2.4 DEVELOPMENT OF CYLINDER
Q. No. 4. A right cylinder of 50mm diameter and 65 mm height is resling on its base on HP. It is cut by a

section plane perpendicular to VP and inclined at 45° to HP in such a way that it passes through the top
end of an extreme generator of the cylinder. Draw the development of the truncated cylinder.
Solution :

I.  Draw the top view and front view of the cylinder.

ii. Divide the circumference into 12 equal parts and locate the corresponding generators in the front

view.
ii. Draw the stretch out of the cylinder length and height.
iv. Now the front view is cut by a section plane as per the given condition in the question as shown.

v. Divide the stretch out and project the lines from the front view and complete the development as

shown.
Lo e
6 I J B ]
. 5~ | |
4 \ { |
4'10 L=
1 | \
FRONT VIEW © <7 11 ,
|
1.217- 4 2 | : &2_1
p=
% e VP v I !
s a g’ HP A B C p E F ¢ H I jJ K L |A
157
DEVELOPMENT
TOP VIEW

Fig 6.8
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6.2.5 SECTIONAL PROJECTION OF CONE : %

. . : is cut b
Q. No. 5. A right circular cone of base diameter 60 mm and axis 70 mm is resting on H.P. Itis Y

; is. Draw
section plane which makes an angle 60° to V.P. and passing through the point 15 mm from axis

sectional front view, top view, and true shape of section.
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X

TOP VIEW
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6.2.6 DEVELOPMENT OF CONE

Q. No. 6. A cone of base 60 mm dia. And height 70mm rests with its base on HP. A section plane
Perpendicular to VP and inclined at 30° to HP bisects the axis of the cone. Draw the development of the
lateral surface of the truncated cone.
Solution :

i.  Draw the front view and top view of the cone of dia 60mm and height 70mm.

ii.  Now divide the top view i.e a circle into 12 equal no. of parts and name it.

lii. Development of the cone is a sector of a circle of radius equal to the true length of slant height. The

length of the arc is equal to the circumference of the base circle D and the angle subtended at the
centre (©).

©= 360° x Radius of base circle i.e. © =360 (r/l)
Slant height

iv. Divide the arc in 12 parts and name accordingly.
v. Draw the section plane at 30°to XY in such a way that bisecting the axis in front view.

vi. Project the cutting plane as shown and complete the development.

e Ty
h~~ 1%

7 &N,
\ L
f // a,ff% bh clg' df \e ¥ ( /

Y
-__F_--"_."/ )

X
\ DEVELCEMENT

FRONT VIEW/ 2

35

TOP VIEW

Fig 6.10
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6.2.7 SECTIONAL PROJECTION OF PYRAMID
sting on its base at HP

Q. No. 7. A hexagonal pyramid of side of base 40 mm and axis 75 mm fong is res
: ’ i { i h the
with two edges parallel to the VP. It is cut by a section plane inclined at 45° to HP and passing througd

axis at 30 mm from the base. Draw the projections of solid and show the true shape of the section.

Solution : : resting
i. Draw the top view and front view of hexagonal pyramid of base 40 mm and axis 75 mm long

on its base on HP.
ii. Draw the section plane inclined at 45° to XY and passing through a point on the axis in such a way
that it passes 30mm from the base.
iii. Locate the points of intersection between the section plane and edges of the pyramid.
iv. Project and locate these points on the corresponding edges in the top view. Join the points in the
order by straight lines and complete the sectional top view.

v. To obtain the true shape of the section draw the reference line XY’ (auxiliary axis) parallel to the

section plane.
vi. Project the points through XY’ and obtain the true shape of the section as shown.

True shap€
2 1
FRONT VIEW X' 7
[ 3 6
s /]! :
i 5
w 2 |
" T
N :
9 / By ™ ¥
w
% ‘ b’ (a-") !V %\ VPY
d 1 i A r\ HP
6 N p
2
b
A 5
0 SECTIONAL
4 TOP VIEW

Fig 6.11
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6.2.8 DEVELOPMENT OF PYRAMID :
Q. No. 8. A right regular pentagonal pyramid, edge of base 30 mm and height 60 mm is resting on its base

in HP with axis parallel to VP. Two of its base edges are equally inclined to the VP. The pyramid is cut by a

section plane at an angle of 45° to HP and 10 mm away from base on the edge of the corner. Draw the

development of the surface.

Solution :
i. Draw the top view and front view as per given condition.

Draw a section plane inclined 45° to HP, leaving a vertical distance of 10mm from its base and

name the parts.
iii. Draw the development of lateral surfaces.
Draw an arc with radius equal to the true length of the edge in the front view.
In the front view project the points on the true length and name the points and make the distance

from the apex and transfer the distances on the development surface as shown.

TRUE LENGTH

=
)

. FRONTVIEW

 DEVELOPMENT

TOPVIEW

Fig 6.12
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EXERCISES

1. A hexagonal prism of base of side 40 mm and axis length 80 mm rests on one of its base etges
on the HP. The end containing that edge is inclined at 30° to the HP and the axis is paraliel 1o
VP. Itis cut by a plane perpendicular to the VP and parallel to the HP. The cutting plane bisects
the axis. Draw its front and the sectional top views.

2. A square pyramid of base side 30 mm and altitude 50 mm lies on one of its triangular faces on
the HP with its axis parallel to the VP. It is cut by a vertical plane inclined at 30° to the VP and
meeting the axis at 40 mm from the vertex measured in the plan. Draw the top view, sectional
front view and the true shape of the section.

3. A Hexagonal pyramid of base side 30 mm and height 60 mm rests vertically on ils base on the
ground with two of its base sides parallel to VP. It is cut by a sectional plane inclined at 30° to
HP and perpendicular to VP and meeting the axis at the midpoint. Draw the development of the
lateral surfaces of a truncated pyramid.

4. Draw the development of the lateral surfaces of the hexagonal cut Prism of base 40mm axis 80
mm is resting on H.P in such a way that a rectangular face is parallel to V.P. The section plane
is perpendicular to VP and inclined at 30° to H.P and passes through the top end of an extreme
lateral edge of the prism.

| 5. Aright regular pentagonal pyramid of base 40mm and axis 80 mm is resting with its base on
H.P and one of the base of the edges of ils base perpendicular to V.P. The section plane is
parallel to H.P and passing through the axis at a point 50mm above the base. Draw the fronl
view and seclional top view.

6. A right regular hexagonal pyramid, edge of base 30 mm and height 50 mm, rests on its base on
ground plane with one of its base edge parallel lo VP. A section plane parallel 1o HP cuts the
pyramid bisecting its axis. Draw ils {ront view and seclional top view.

7. A cylinder 60 mm in diameler and 70 mm long is resting on its base on ground. It is cul by a
section plane perpendicular lo VP and cuts the axis al a point 45 mm from the base making an

angle of 40" to HP. Draw the sectional front view and true shape of the seclion.

M A— e e Ao e T o T e e T | o P S s o T e

T————————— ——  ————————

SCTE&VT Learning Materials “Engineering Drawing”™ N i

Pape a5




B T =

s e

CHAPTER -7

ISOMETRIC PROJECTIONS

ISOMETRIC PROJECTION :
> lsometric projection is a method for visually representing three-dimensional objects in two

dimensions.
> Itis an axonometric projection in which the three coordinate axes appear equally foreshortened and

the angle between any two of them is 120°.
CONSTRUCTION OF ISOMETRIC SCALE
METHOD 1 :

TRUE SCALE

ISOMETRIC SCALE

Fig 7.1 (a)

Draw a horizontal base line OC.
Draw OB & OA which make 30 ° and 45° with OM respectively.
On line OA mark the division points as 1,2,3,4,5.... with each division as 10 mm.

Y

v

%

» From each division points draw perpendicular to OC ,intersecting the line OB at 1',2",3'.4' and so
on.

» Mark the corresponding points on OB obtaining the isometric scale.

et e e B et e ————————— e —— A et
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' METHOD 2 :

A 0 B T3 a3
TRUE LENGTHS el e

Fig 7.1( b)

» Draw a horizontal base line AB.

> Draw AC which make an angle 15° with base AB and draw BC which make an angle 45° with AB
respectively.

> Online AB mark the division points as 0,1,2,3,.... with each division as 10 mm.

> Draw parallel lines with BC from the points 0,1,2,3, .. , intersecting the line AC at 0°,1,2",3' and so
on.

> Measure the isometric lengths on the isometric scale on the line AC.

NOTE :

ISOMETRIC VIEW : It is drawn by using full/true scale.

ISOMETRIC PROJECTION : It is drawn by using isometric scale.

ISOMETRIC VIEW & ISOMETRIC PROJECTION OF PRISM WITH CONSTRUCTION OF

ISOMETRIC SCALES :
Q. No.1. A hexagonal prism having the side of base 30 mm and the height of 60 mm is resting on HP and

with an edge of the base parallel to VP. Draw its projections and also prepare the isometric view of the

prism with axis in vertical position.

STEPS :

» Draw the true scale and isometric scale as explained to represent the distance.

Draw the top view of hexagon (a1,b2,c3,d4,e5,/6) with base 30 mm and box it by a rectangle
PQRS.

Draw the front view of the prism with height taken as 60 mm.

Draw the isometric view of the hexagonal prism with axis in vertical position as shown.

Eor the isomelric projection take base and height dimension from isometric scale.
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ISOMETRIC VIEW & ISOMETRIC PROJECTION OF PYRAMID WITH CONSTRUCTION GF

ISOMETRIC SCALES :
Q. No. 2. A hexagonal pyramid having the side of base 30 mm and the height of 80 mn

and with an edge of the base parallel to VP. Draw its projections and also prepars 13

Pyramid with axis in vertical position.
STEPS :

~ Draw the true scale and isometric scale as explained to represent the di
Draw the top view of hexagon (PQRSTU) with base 30 mm and box it by
Draw the front view of the pyramid with height taken as 60 mm.
Draw the isometric view of the hexagonal pyramid with axis in vertical position &s sagwm.
For the isometric projection take base and height dimensiaon from isametric scals.
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ISOMETRIC VIEW & ISOMETRIC PROJECTION OF CONE WITH CONSTRUCTION OF |
|
|

ISOMETRIC SCALES :
Q.No. 3. A cone having the side of base 60 mm and the height of 80 mm is resting on HP. Draw its

projections and also prepare the isometric view of the cone with axis in horizontal position.
STEPS :

> Draw the true scale and isometric scale as explained to represent the distance.

» Draw the top view of cone (ABCD) with base 60 mm and box it by a rectangle PQRS.

» Draw the front view of the cone with height taken as 80 mm.
> Draw the isometric view of the cone with axis in horizontal position as shown. Use four point
method to draw circle in isometric view.

For the isometric projection take diameter and height dimension from isometric scale.
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ISOMETRIC VIEW & ISOMETRIC PROJECTION OF CYLINDER WITH CONSTRUCT
ISOMETRIC SCALES :

. . w its
Q.No. 4. A cylinder having the side of base 40 mm and the height of 70 mm is resting on HP. Dra

projections and also prepare the isometric view of the cylinder with axis in vertical position.
STEPS :

Draw the true scale and isometric scale as explained to represent the distance.
Draw the top view of cylinder (PQRS) with base 40 mm and box it by a rectangle ABCD.
Draw the front view of the cylinder with height taken as 70 mm.

; : a1 int
Draw the isometric view of the cylinder with axis in vertical position as shown. Use four po

Y

Y

%

method to draw circle in isometric view.
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EXERCISES

1. Draw the isometric view of a hexagonal pyramid base 45mm edge and axis 65 mm long, having its
base on the H.P. and an edge of the base parallel to the V.P.

2. Draw the isometric projection of a regular pentagonal prism side of base 35mm and axis 55mm long
resting with its base on V.P. such that one of its rectangular faces is perpendicular to H.P.

3. Draw an isometric view of a cylinder, with a 50mm base diameter and a 70mm long axis when one
of the generators is on the HP.

4. Draw an isometric view of a pentagonal pyramid having a base , with a 30 mm side and 50mm long
axis when its axis is horizontal.

5. Draw the isometric view of a cone of base 60mm diameter and axis 80mm long ,when its axis is
horizontal.

6. Draw the isometric projection of a right circular cone of base diameter 40 mm resting vertically on
H.P.

7. Draw the isometric projection of a hexagonal pyramid, side of base 40 mm and axis 70 mm long,

when its axis is horizontal.

w — R ——— ——
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CHAPTER -8
BUILDING DRAWING

8.1 TYPES OF BUILDING

1. Residential Building: Residential building means a building in which sleeping accommodation is

provided for normal residential purposes, with or without cooking or dining facilities, and includes

one or more family dwellings, lodging or boarding houses, dormitories, apartment houses, flats .
Non-residential Building: Non-residential building means a building not used as a dwelling.

3. Community Halll Commercial Building: Commercial buildings are buildings that are used

for commercial purposes, and include office buildings, warehouses, and retail buildings.

A commercial building definition is one in which at least 50 percent of its floor space is used

for commercial activities, such as retail, the providing of services, or food service (restaurants and
the like).

8.2 TERMS RELATED TO BUILDING DRAWING

8.2.1. Line Plan :

-

In this drawing, the position and size of internal rooms are given. Such drawing is prepared
with a single line. The thickness of the walls is not shown in it.

The dimension given in the rooms is their internal ones which do not include the thickness of
walls.

The dimension given outside the rooms is their external ones which include the thickness of
walls.

The first dimension represents a horizontal dimension of the room while the second
represents a dimension normal to horizontal.

To represent the height of a room, it is written in a circle.

The doors and windows are represented in the related places with size.

The details given in the line diagram are used to draw the building drawing.

8.2.2. Plan:

1.

In this type of building drawing the size, arrangement, and position of rooms and veranda is
shown.

Plan is generally the top view of the building.

It is obtained by cutting the building at window sill level by a horizontal cutting plane and
then, removing the upper part of the building and then, the top view of remaining is

projected on the horizontal plane (HP).

8.2.3. Elevation:

SCTE&VT Learni

Elevation or front view is the outward view of a completed building along any side of the
building. When a building is seen by standing in front of it, the view that can be viewed is
projected on the vertical plane (VP) is called front elevation.

Similarly backside view is called rear elevation or from any side of it which is known as side

elevation.
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8.2.4. Section:

Section is also known as vertical section and sectional elevation or cross section.

It is imagined that a finished buildings is cut vertically along a line so that the building is
separated into two portions along the imagined vertical plane right from top of the building to
the lowest part of foundation.

The view that can be seen while travelling along this imaginary vertical plane when looking
towards left is drawn to the same scale as that adopted for the plan.

8.3 TERMS RELATED TO BUILDING

8.3.1. Sub-Structure :
y

The portion of the building or structure, which lies below the ground level, is termed as

substructure also called foundation.

8.3.2. Super-Structure :
1.

The portion of the building or structure, which lies above the ground level, is termed as

superstructure.

8.3.3. Plinth:

1. The portion of a building between ground level (GL) and floor level (FL) is called
plinth/plinth wall and the height is called plinth height.

2. If the thickness of plinth wall is more than super-structure wall, then the projected portion
of the plinth wall from the super-structure wall is called plinth projection.

3. Generally plinth height of 450mm/600mm is provided.

8.3.4. Lintel:

1. It is the element of the building, which is provided over the small openings of the
doors/windows/ verandah to transfer the load coming over them on to the wall on which
they rest.

2. lts size depends on the opening size of doors/windows/verandah. In some cases it is
provided throughout the wall.

3. Depth of lintel is generally of 150mm.

8.3.5. Chajja/Sun shade :

1. It is the horizontal/sloping element of the building provided above the openings on external
walls and projected from the lintel outward to provide protection from sun and rain.

2. Chaijja is constructed using RCC.

3. Thickness and width of a horizontal chajja is 75mm and 450mm respectively.

8.3.6. Ceiling Height:

1.

The height of room from the floor level to the soffit of ceiling is called ceiling height.

e ————————— e
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conmcszﬁ*‘x

CHAIJA OR ——

SUNSHADE i “<73 FOUNDATION
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i

SIDE VIEW

FRONT VIEW

Figure 8.2 : Front View and Side View
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Figure 8.3: Top View

Q. No. 1.
Draw the plan and elevation of the building from the line plan and specifications as given below.
W W
| ! ———
A ROOM
S000X35001nm
W W
7'“‘\,}’ . — 1 ——
VERANDAN
2000mm WIDE

LINC PLAN U SINGLE ROOM
BUILDING WITH VERANDAKH

Figure 8.3

———————————————— e ——————
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1
2
3.
4

ol L U

Specifications :

11.

Wall Thickness — 300 mm

Plinth height — 600 mm

Plinth thickness — 400 mm

Steps

l.  Trade — 300 mm

ii. Riser—150 mm

Ceiling Height for room and verandah — 3000 mm
Masonry pillars — 300 mm X 300 mm

Spacing of masonry pillars should not exceed 3000 m
Roof slab thickness — 120 mm

Roof slab projection (cornice) — 120 mm

. Chajja

. Thickness — 75 mm

ii. Width — 450 mm

Size of Doors and Windows

I Window(W) — 1200 mm X 1350 mm
ii. Door(D)~ 1200 mm X 2100 mm

12. Size of chaukath for doors and windows — 80 mm X 100 mm
Solution ;

Steps for drawing Plan

First of all choose a suitable scale then convert all the dimensions as per the scale.

After that, imagine that the building is cut by a horizontal plan at window sill level and after removing
the top portion remaining portion is the plan.

Then, the various elements of the building like the wall, widows, door, column, step etc. are
projected on a horizontal plan (HP) keeping it below the reference line (XY) as per the principle of

first angle projection which is the required plan as shown in the figure 8.4 in next page.

The elements of the building, which are above the window sill level, are also shown in the plan as

hidden line (i.e. by dashed line) for example, the chajja or sun shade.

Steps for drawing Elevation

Imagine that observer is standing in front of the above building and keeping the vertical plane (VP)
behind it the front portion of the building is projected on to the VP,

The figure so obtained on the VP is the front elevation.

of different elements present in the front
In the figure 8.4 in the next page.

portion of the building. The required elevation is as shown
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Figure 8.4 (All Dimensions are in mm)
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Q. No. 2.
Draw the plan and elevation of the building from the line plan and specifications as given below.

| W | W
| 1

=
3800
2

5000

1800

Specifications:
e Wall Thickness — 300mm
« Plinth height - 600mm
s Steps
1. Trade ~ 250mm
2. Riser - 150mm
» Ceiling Height for room and verandah — 3500mm
« Masonry pillars — 300mm X 300mm

« Spacing of masaonry pillars should not exceed 3000m

« Roof slab thickness — 100mm
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e Thickness of weathering coat = 80 mm

* Chajja projection = 450mm

FRONT VIEW

100
] =
21N\ _
4p 3
I m
P A k : L
Q
[ em)

G '_l_r o L
XN 7 X XN
Fr—— e
—_— | ——

A
| ~
1 (=) :' :
o
! 2 I
| -
5000
< .
Y
Y
o
(=]
3000 = )
& SCALE=1:50
e— 300 x 300 (All dimensions in mm)
PLAN

SCTE&VT Learning Materials "Engineering Drawing” " Pag?l_{g




EXERCISES

500 mm and

Q1. Draw the plan and elevation of the building having size of room as 6000 mm X3

specifications as given below.
Specifications :
Wall Thickness —300mm
Plinth height — 450mm
Plinth thickness — 400mm
Steps
3. Trade — 300mm
4, Riser—150mm
Ceiling Height for room and verandah — 3000mm
Masonry pillars — 300mm X 300mm
Spacing of masonry pillars should not exceed 3000m
Roof slab thickness — 100mm
Roof slab projection (cornice) — 100mm
Chajja
Thickness — 80mm
Width — 450mm
« Size of Doors and Windows
Window(W) — 1200mm X 1400mm
Door(D) — 1200mm X 2100mm

« Size of chaukath for doors and windows — 75mm X 100mm
e Width of Verandah — 2000mm
Q2. Draw the plan and elevation of the building as per given line plan with the specifications as
given below.
Specifications :
« Wall Thickness — 300mm
Plinth height — 600mm
e Plinth thickness — 400mm

« Steps
Trade — 300 mm
Riser — 150 mm
. Ceiling Height for room— 3300mm
. Ceiling Height for verandah-2500mm
Masonry pillars — 300mm X 300mm

p— . o L » : . " . "
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* Roof slab thickness — 120mm
Roof slab projection (cornice) — 100mm
* Chajja
Thickness — 80mm
Width — 480mm
* Size of Doors and Windows
Window(W) — 1200mm X 1500mm
Door(D) — 1200mm X 2100mm

Size of chaukath for doors and windows — 80mm X 100mm
Assume any other data if necessary

ROOM
3.5x3.5m -
ROOM

3.5x5.0m .
W
Ji | |
|~ VERANDAH ‘
D 1.5 m Wide ¢

| él
||
1=
IE
|
| |
2 |

Q3. Draw the plan and elevation of the building as per given line plan with the specifications as
given below.

Specifications :

« Wall Thickness — 300mm a
e Plinth height — 450mm ROOM _— f
« Plinth thickness — 400mm L/ Seea X hw
+ Steps
Trade-300mm 5 Ay b= |
Riser — 150mm 2000 mm Wide i
» Ceiling Height for room- 3000mm SO N DR DR

= Ceiling Height for verandah-2200mm
. Maslonry pillars — 300mm X 300mm

Mw
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* Roof slab thickness — 150mm
« Roof slab projection (cornice) — 100mm
*» Chajja
Thickness — 80mm
Width — 500mm
= Size of Doors and Windows
Window (W) — 1000mm X 1500mm
Door (D) — 1200mm X 2100mm
« Size of chaukath for doors and windows — 80mm X 100mm

Assume any other data if necessary.
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CHAPTER -9 1\
PRACTICES ON AUTOCAD

9.1 INTRODUCTION

In-a litle over a generation's lime the methods used to create technical drawings have
fundamentally changed from using pencil and paper to the use of Computer Aided Drafting, better
known as CAD. The analog world of drafting boards, T squares, triangles, and even the romantic
french curve has given way to the brave new digital world of computers. Using CAD, you can draw
something once and copy it hundreds, or even thousands, of times. Changing a design can be as
simple as pushing a button. Drawings can be shared instantaneously across the room or even around
the world over a computer network. Developed and marketed by Autodesk, AutoCAD was first
released in December 1982 as a desktop app running on microcomputers with internal graphics
controllers. It has been subsequently revised and up-graded.

9.2 LAUNCHING OR OPENING AUTOCAD

Starting AutoCAD You can start AutoCAD by either double clicking on the program Icon on
the desktop or by clicking on the program name in the Start menu. The program will start and after a
minute or so should display a screen similar to the one shown below.
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9.3 POINTING DEVICE MOQUSE
AutoCAD uses either a mouse or digitizing tablet to select objects in @ drawing.
9.3.1 Left Mouse Button
Used to pick or select objects.
1. Click the left mouse button to select an object area in the drawing.
2. Press ESC twice lo deselect an object (or to cancel a command).
9.3.2 Right Mouse Button
Used o enter a command, repeat last command, or access shortcut menus.

1. Click the right mouse button.
TIPS  : SHIFT + the right mouse button brings up the object snap menus.
Various screen locations for the mouse brings up different menus.

o

o e,

Fig 9.2

9.4 TYPING COMMANDS
All AutoCAD commands can be typed in at the command line. Many commands also have

one or two letter aliases that can also be typed as shortcuts to the commands.

Command : LINE
1. Type the desired command at the command prompt. or

Type the command's alias. Command: L

2.
3. Press ENTER/Space to end.
4

. Type an option at the command prompt. |
TIP : Many AutoCAD commands require you o press ENTER to complete the command. You know you"i

|
1
I
L

are no longer in an AutoCAD command when you see a blank command line.
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9.4.1 Reusing the Last Command

The last used AutoCAD command can be re-entered by one of the following three
methods of ENTER. The ENTER key on the keyboard will always act as ENTER, the
SPACEBAR and RIGHT MOUSE will act as enter most of the time (exceptions include placing
TEXT).
1. Press the ENTER key on the keyboard or
2. Press the Space bar on the keyboard. or
3. Click the right mouse button.

9.4.2 Menu browser
Menu browser is represented by the letter A in red. It provides recently accessed
documents. It consists of the file, open, save, save as, export, print, drawing utilities etc.
9.4.3 Quick access toolbar :
It includes commonly used options such as new, open, save, plot, undo, and redo etc.
9.5 WORKSPACES

It is a collection of menus, toolbars, palettes & ribbon controls panel that are grouped and

organized so that you can work in a custom, task-oriented drawing environment. Four types work
spaces are defined in Autocad. Those are

1. Drafting & Annotation

2. 3D Modeling

3. 3d basics

4. AutoCAD Classic

9.5.1 Function Keys and Accelerator Keys

F1 Dizplays Help

4

sl ALk

e e S e U e R S R

Toggles GRIDMODE

M
e EEEEEEEEEEEEEEEEEEEESSS OEe S EEE S ——— ————— )
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ALT+F11L I Dicplays the Visual Basic Edilor

i ot e

RLT-PFEI R Disp!ay* Ihr' M‘1i:ru<‘ UhiOJ hm

CTRL+0 | annles Clean S(leen

.:I Toggle.a Propeﬂlee palene :

ey
]
I

Togoles Desulm enter

Tog]iec u:a Tuol Pateu :

[ To ggies Sheet Sel Mmarler

CTF!L*I Toggles COORDS

Table 9.1
9.6 LIMITS
Sets an invisible rectangular boundary in the drawing area that can limit the grid display and

limit clicking or entering point locations.
The following prompts are displayed.

Lower-Left Corner
Specifies the lower-left corner for the drawing limits.

upper right —)

L lower left

Fig 9.3
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IFig 9.4
0.8, DRAW COMMANDS

9.8.1, Line Command

Croates singlo straight line sogmaonts

1, Choose Draw Ling.
or =i
2. Click the Lino icon, /l
or
3. Typn

LINE from the comrmand promp

Command @ LINE or L
4, Press ENTER

5, Pick From point : (point)

S(}M v lmm fny Mﬁm*fu!é«*-“I:':":;ﬂ r': évﬂ H gﬂf)m wlh /] "
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6. Pick Specify next point or[Close / Undo] : (point)
7. Pick Specify next point or[Close / Undo] : (point)
8. Press ENTER to end line sequence
or
9. Type U to undo the last segment
To point : U (undo)
or
10. Type C to create a closed polygon
To point : C (close)
PICK
POINT
PICK CLOSE
POINT
Fig 9.5

»  You can continue the previous line or arc by responding to the From point:
prompt with a space or ENTER.
» Choose the right mouse button for the line pop-up menu to appear while in the

line command.

9.8.2 Circles
Circle Command
1. Choose Draw, Circle.
or
2. Clickthe Circle icon. [@]
or
3. Type CIRCLE at the command prompt.
Command: CIRCLE
4. Type One of the following options:
3P/2P/TTR/<<center point>>:
or
5. Pick A center point.
6. Type A radius or diameter.
or
7. Pick A radius or diameter Diameter/<<radius>>:

SCTE&VT Learning Materials “Engineering Drawing”
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: TIPS » b7
“ ~ To create circles that are the same size, press ENTER when asked for the circle radius.
H' _:.., When selecting a circle with a pickbox, be sure to select the circumference of the circle.
i |
|
| —
1 a
D)
r’l
! e — N S B
e Fig 9.6 (b) Fig 9.6 (c)
! Circle, Center Radius Circle, Center Diameter Circle, Tangent, Tangent Radius
[
i
|
|
|
9.8.3 Arc Command 53
1. Choose Draw,Arc. EWHIMl ,
Or Center
Click the Arcicon. or L OO
7 - PRptpes. ¥
| 2. Type ARC at the command prompt &t pan
Command: ARC LT SO
1 GuckCale
3. Draw One of the arcs.
Except for 3 point arcs, arcs are drawn in a COUNTERCLOCKWISE direction.

While in the arc command, press the right mouse button to select the following options for

arcs:

Arc Examples
3 point arc

Start, center, chord length

Page 116
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Start, center, end e é{-éﬂ end, radius

Start, center, included angle Start, end, direction

e,

Fig 9.7
9.8.4. Rectangle
1. Choose Draw Rectangle.
or
2. Clickthe Rectangle icon. | &
or
3. Type Rectangle at the command prompt Command:

RECTANG Chamfer!Elevation!FiI!eUThickness;’Widthl
<First corner=:

4, Pick First corner.
5. Pick Other corner or type coordinates (i.e. @ 4, 2).

Other Corner

NS
b S

K

First Corner

Fig 9.8
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9.9. EDIT and MODIFY Commands |
9.9.1 Editing Poly lines

T Choose Modily, Polyline.,

or
2. Pick The Pedit icon from the Modify Il toolbar.| /
3. Type PEDIT at the command prompt

Command: PEDIT
4. Pick Pick a polyline lo edil
Select Polyline:(pick)

S. Type One of the following options : Close / Join / Width / Edit vertex / FitCurve /
Spline / Curve / Decurve / Undo / exit

9.9.2. PEDIT options

Close Closes open polyline segments

Join Connects polylines, lines, and arcs to existing polylines.

Width Changes the width for all polyline segments.

Fitcurve Creates curved arc segments around p line vertices at the direction you specify.

Spline Curve Creates a curve through control points on a polyline.
Decurve Straightens curved segments.

Edit Vertex Displays the following Edit Vertex Options:

0 N
Polyline width change Splined Polyline

Fig 9.9.

S ———— I ———s
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9.9.3 Move Command

1. Choose
2. Click
3. Type
4. Pick
5. Pick
6. Pick

Modify, Move.
or

the Move icon.

or

3

MOVE at the command prompt

Command : MOVE or M

Objects to move

Select objects : (select)

A point to move from

Base point or displacement : (pick point)

A point to move to

Second point of displacement : (pick point)

O

Circle before move

Fig 9.10

>

/

Circle after move

TIP : To move an object a specified distance, type a distance at the second point of displacement prbmpt : @1<0

9.9.3. Copy Command

1. Choose
2. Click
3. Type
4. Pick
5. Pick
6. Pick

Modify, Copy.

the Copy icon.

COPY at the command prompt.

or

o
2]

or

Command : COPY or CP

Objects to copy.

Select objects : (select)

A point to move from.

Base point or displacement/Multiple: (pick point).

A point to copy to Second point of displacement: (pick point)

SCTE&VT Learning Materials “Engineering Drawing”
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or l

7. Type A point o copy to.

Second point of displacement ;. @ 1<0

Duplicate objects copied Multiple objects copied

-

& // : r// : r | |

Fig 9.11

TIP : To copy many objects in the same copy command, type M for Multiple at the “Base point or |
displacement / Multiple” option.

9.9.5. Offset Command

Offset Distance

To offset a specified distance :

i

1. Choose Madify, Offset. :

or |
2. Choose the Offset icon. & Ir

or
3. Type OFFSET at the command prompt.

Command : OFFSET or O

4. Type the distance to offset.

Offset distance or <Through point> : (number)
5. Pick the object to offset.

Select object to offset : (Select object)
6. Pick A side to offset object to.

e
————————— e ————— — — — — — — o e  ——e . E—LEEEEEEE———SSS—S—_—_—
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Side to offset : (pick side)
7. Pic Another object to offset
Select object to offset : (pick side)

ar

8. Press Enter to end the command.

Offselting objects by specifying a distance

Fig 9.12
1.9.6. Explode Command
1. Choose Modify,Explode.
or
2. Pick theExplode icon. o

3. Type EXPLODE at the command prompt.
Command : EXPLODE
or

4. Pick The object to explode. Select objects ; (pick)




Polyline before
explode

i Polyline (line)
4] after explode

Fig 9.13
1.9.7. EXTEND

1. Choose Moaodify,Extend.

or

2. Click the Extend icon.

or
3. Type EXTEND at the command prompt
Command: EXTEND Select boundary edge(s)...
Pick The BOUNDARY edge to extend to Select objects:(select)
Press ENTER to accept the boundary edge

Select objects: (press enter)

6. Pick The objects to extend
<Select object to extend> / Project / Edge / Undo: Select an object, enter an option, or press

enter: (select)

7. Press ENTER when you are done choosing objects.
Line extended to arc. Arc is boundary edge.

—_—_—_ —
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Fig9.14
j § | 8-

- Use the object selection option FENCE to choose multiple objects

1.9.8. Stretch
1. Choose Modify,Stretch. '|
or
Click the Stretch icon. | [\

3. Type STRETCH at the command prompt.
Command: STRETCH Select objects to stretch by window...

4. Type C to choose CROSSING window
Select objects: C

5. Pick A first corner to stretch. First corner:(point)

Pick The opposite comner to window the objects to stretch.

Other corner: (point)

Fig 9.15
Press ENTER to accept objects to stretch.
Pick A base point to stretch from Base point : (point)
Pick A point to stretch 10 New point: (point)
or
10. Type A distance o stretch. Newpoint:@1<0

ch command must use a CROSSING window or a CROSSING POLYGON window. |

TP : The Stret

e
terials “"Engineering Drawing” Page 123
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1.9.9. TRIM

The TRIM command allows you to trim objects in a drawing so they end precisely at a
cutting edge defined by one or more other objects in the drawing.

1. Choose Modify, Trim.

or
2.  Click the Trim icon. | 7~
3. Type

TRIM at the command prompt
Command: TRIM
Select cutting edge(s)...

Pick The CUTTING edge to extend to Select objects; (select)
Press ENTER to accept the cutting edge
Select objects: (press enter)
6. Pick Objects to trim
<Select object to trim> / Project / Edge / Undo :
Select an object, enter an option, or press enter
7. Press

ENTER when you are done choosing objects

Select object to trim/Undo: (press enter)

Lines Trimmed to an Arc

(Arc is cutting edge)

Fig.9.16

TIP : Hold the SHIFT key to interactively extend instead of trim.

1.9.10. Break
1. Choose Modify,Break.

ar

2. Click the Break icon. | 7] or

M
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S

3. Type BREAK al the command prompt. Command : BREAK
4, Pick Object to break,

Py ——

o

Fig 9.17

Seclecl object : (select one object)

5. Pick A second break point. Enter second point:(point)
or
6. Type F to choose a different break point

Enter second point (or F for first point): (F)

1.9.11. MIRROR

1.  Choose Modify, Mirror.
or
2. Click the Mirror icon.
oF A
3. Type MIRROR at the command prompt.

Command: MIRROR
4. Pick Objects to mirror.
Select objects:(select)
5. Pick First point of mirror line: (point)

6. Pick Second point: (point)

S e
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7. Type Yes to delete the original objects and No ;
to keep them. it

Delete old objects? Y or N

Mirror Line

Fig 9.18
1.9.12. ROTATE
1. Choose Modify,Rotate.
or
2. Click the Modify icon. | O
or
3. Type ROTATE at the command prompt
Command: ROTATE
4.  Pick Objects to rotate: Select objects:(select)
Pick A pivot point to rotate around
Base point: (point)

6. Type A rotation angle<Rotation angle> / Reference : (number)
or
7. Pick A rotation angle<Rotation angle>/Reference : (point)
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1.9.13. SCALE
1.  Choose
2. Click
3. Type
Pick
Type
6. Pick

Fig 9.19

Modify,Scale.

or

the Scale icon. | i

or

SCALE at the command prompt

Command : SCALE

Select objects : (select objects)

A pivot point to scale about Base point :(point)

A rotation angle<Scale factor>/Reference :(number)
or

A scale factor<Scale factor>/Reference - (point)

Scale factor / Reference: (points)

L]

Fig 9.20
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9.9.14 CREATING AND ARRAY OF OBJECTS
The array command in AutoCAD is used to make multiple copies of objects.
Although you can use the copy command to duplicate objects, the array command is more
flexible and precise. One advantage of using the array command is that it allows you to copy
objects in a defined angle and exact number of copies. Therefore, you can create array in
various pattern. For example, you can show multiple objects in a row, column, or irregular

pattern such as a spiral. Let’s look at a few examples below:

EE L7 OC

E[E
e gt %
0000 < ] % Y%

Rectangulararray Polararray Q Polar array Polararray
Fig 9.21

To create an array of objects follow the steps below.
9.9.14.1 RECTANGULAR ARRAY

oo
Type Array in the command line or select OO from the modify toclbar.

Select the object you would like to array.

Input the number of rows. (negative number for downward array)

Input the number of columns. (negative number will point array to the left)
Pick or input the distance for the Row offset.

Pick or input the distance for the Column offset.

Enter the Angle for the array. (Use the default 0 degree).

Bt TR (e e R

Select the Preview button to see the sample array before you hit the Ok button. You can
accept the array or modify it. (Optional step).

See the figure below for visual step by step instructions.

M
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21

& Reclangular Auray C Polar Aray n ; “ﬂ, 1 Select objects n
(—B _ | D obects selected :
4 o A

. Rows: 1} Columns: I4———
 Dffset distance and diegtion—— oo L1 :
: . S _ S e ol oo o |
Row offset [1* el i o iy
B Bl — | ; Y e
Column offsel: |1" :f Bni B _ﬁ
Ar@e of auray: ? . IDdCI'O" _ﬁl
: : ‘;E? By default, if the row offset is négativ'e, A T T
s S rows e added downward, [If the LR oy
i Ti colurnn offset is negative, columns are _ : '
P addediothe leit. : e
e Mm ai T AR e ﬂ._w_“,w_ “ PR
: SaniT il ' ' ‘Help -
Fig 9.22

9.9.14.2 POLAR ARRAY

a0
Type Array in the command line or select (B8] from the modify toolbar.

Select the object you would like to array.

Enter or select the center point of rotation for the object.

Select a method of array. (3 methods to choose from see terms definitions below).
Enter the number of items to array. (Methods 1 and 24,

Enter the array angle. (Methods 1 and 3).

Enter the angle between the objects. (Methods 2 and 3).

NN

Make sure to check “Rotate items as copied” if you would like to copy the objects as

selected.
For Object base point use the default selected. (Optional step).

=

10. Select the Preview button to see the sample array before you hit the Ok button. You can

accept the array or modify it. (Optional step).
See the figure below for visual step by step instructions.
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Fig 9.23

9.9.15 CHAMFER _,
The chamfer command in AutoCAD is used to create slanted edges.
We are required to select the two adjacent lines to create chamfer between them as shown in

below image

I Choanler

Fig 9.24
Here. 1 and 2 are the selected lines.

We can create the chamfer by specifying either the chamfer distance or angle.

Lel's discuss in detail with two examples. Consider the below image:

e e . e L o
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| Fig 9.25

Example 1 To create chamfer by specifying the distance:
The stepe are liotoad Gelow

1. Select Chamfor icon from the drop-tdoam list of Fillet, as showm below, Or

Fig 9.26

Type CHA or chamfer on the command line or command prompt and press Enter.
2. Type D or Distance on the command line,

3. Press Enter.
4. Specily first distance value and press Enter.
5. Specify second distance value and press Enter,
Here, we have specified the first and second distance value as 2 and 3.
6. Click on the first line and the second line, as shown in the below image:
First line
b
il

) \—j
s
e,
-

Fig 9.27

The chamfer will be created. We can verify the first and second distance values, as shown below:

Second line

— m

SCTE&RVT Learn in;q Materials “En gin eering Drawing” Page 131




-—
e e i e e B

Fig 9.28

We
We can either specify the end points of a chamfer on the lines

Example 2 -

To create chamfer by specifying the angle.

The steps are listed below:

.j 1. Select Chamfer icon from the drop-down list of Fillet, as shown below:
| Or

A Type CHA ar chamfer on the command line or command prompt and press Enter.

P e, P D el e o e, ey e b o Y LN ot S S

| 2. Type A or Angle on the command line.
| 3. Press Enter.
4. Specify the length of Chamfer on the first line and press Enter. Here, we have specified the length

= 5.

5. Specify Angle value and press Enter.

6. Click on the first line and the second line, as shown in the below image:

First line

O

U Second

l | sine

Fig 9.29

The chamfer will be created. We can verify the specified chamfer length, as shown below -
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8.8.15.2 MULTIPLE CHAMFER

e Multiple chamfer command is used to apply chamfer multiple times with the |
Ve are not required to use the chamfer command again l.

ngle. We are not aequ
I
l.

S mmem e Al e by R
=G s SOCGINEG GisiENce or ang

T L T i
e S - [
g T T S S R '~~~y & =¥ .

LS o = (8 SeSW Ne Seps

T M o multiple and press Enter.

for the distance or angle

Autodesk AutoCAD 201 S -
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w Wik ok ;
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P Image below shows an example of Fillet with 120,

Bofore Aftoer /
Fuiot itot

Fig 9.32

9.10. Text Command

9.10.1. Text
Creates a single-line text objoct
1.  Type TEXT at the command prompt
Command: TEXT or
2.  Pick the Single Line Texticon from the Text Toolbar. | A]
3. Pick A start point
Justify/Style/<Start Point>: (point)
or
4.  Type J to change the justification or S to change the text style.
5. Type A text height
Height <default>: (type value or pick two points)
6. Type A rotation angle
Rotation angle <default>: (angle or point)
7. Type A text string
_ Text: (type text string)
8. Press enler to exit the Text: prompt.




9.10.2. DTEXT (Dynamic Text)

Creales a single-line text object, showing the text dynamically on the screen as it is entered.
1. Choose Draw, Text, Single Line Text.
or
2. Type DTEXT at the command prompt
Command : DTEXT
Follow the steps 3-8 from above

9.11 SOLVED PROBLEMS

Q.No. 1. Draw the projections of octagonal prism of side of base 25mm and height 50mm resting

with its base on H.P. such that one of its rectangular faces is perpendicular to V.P.
PLAN

1. Select polygon in ribbon bar

or

Write pol in command window and press Enter

Polygon
Creates an equalateral closed polyhne

ararmcters of the palygen including

Yau can spacify the different p
wric e hetiveen the inscnbed and

the ppmibier of ades. The ehiffer
cicumscrbed options 13 shown.

2 _,,_rf*fr 5 ¥ —Ty

i T, \\
{i 1 i ; . <1f ¥y 32
N S \b}_’_ﬁ/

m POLYGON
Press F1 for mors help

(:rlg:-]." ;

- ' Page 1
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l. ' hyiim S 1 . O oW oo E oi A ] A 8w iy :-':r o,
POLYGON ENTER NUMBER OF SIDES <4>: 8
SPECIFY CENTRE OF POLYGON OR [EDGE] : E SPECIFY FIRST END POINT OF EDGE:

SPECIFY SECOND END POINT OF EDGE:25

Fig 9.33

ELEVATION

%

2.

Creale a horizontal lino,

Then use Line command lo draw perpendicular lo horizontal line.
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pecify next point or [l.lndﬁ =
Specify next point or [Undo]:

3. COMMAND: PLINE SPECIFY STARTPOINT:

CURRENT LINE-WIDTH IS 1
SPECIFY NEXT POINT OR [ARC/HALFWIDTH/LENGTH/UNDO/WIDTH] :

Endpoint

e




Fig 9.34

Q. No. 2. Draw the projection of a cylinder of base 40mm diameter and axis 60mm long resting with i

base on H.P. and axis 25 mm in front of V.P.

PLAN
4. Command: C or CIRCLE




= R

Frows 11 ot mrw busly

5. Specify center point for circle or [3P/2P/Ttr (tan tan radius)] :
Specn‘ radlusof mrcle or Dlameter <15>:d Semf duameter of curcte <30>: 40

SP“if.VFadiusof circle or [Dlameter] <4a>. 29
ﬁ ommand: *Cancel™ : .

6. Then go to dimension in menu bar & click center mark.

e e ]

Page 139
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sC

| g |

Quick Dimension

Linear
Aligned
Arc Length
Ordinate

Radius
logged
Diameter

Angular

Baseline
Continue
Dimension Space

Dimension Break

Multileader

Tolerance...

._Ccnier Mark

Inspectien

Jogged Linear
Oblique

Align Text
Dimension Style...

Owverricle

Update

Reassociate Dimensions

f circle or [!_)iametr] 48>z 20 T

7. Command: |
LINE Specify first point:

Specify next point or [Undo]: @15<40& extend the line

TE&VT Learning Materi

), S = —




5. Create a line of horizontal

T e

Fig 9.35
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6. Then use command L and press ENTER.

7. Draw perpendiculars from the points on circle to horizontal line.

iy Specify et paint ar -[Und-u]:
pecify next peint er [_(1_?_;?_&,31.,,]_,_ £

: I;agc 142
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H CONMAND - PLING SPECIHY STARTPOINT!
CURRENT LINE-WIDTH IS |

SPECIEY NEXT POINT OR [ARCHALFWIDTHALENG TIH/UNDO/WID TH]: 60

0. Create a centre line & change the contre line type

ACAD 0IWID -

T Layer
iy ek

ACALL AW

T
(ST T L
(Eabier
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10. The ; .
N text & dimension commands are used to obtain the required plan and elevation as shown

below.

Fig 9.36

projections of pentagonal pyramid side of base 30mm and height 60mm resting with its

Q. No. 3. Draw the
base on H. P. such that one of the edge of the base is perpendicular to V.P.

PLAN
|. Select polygon in ribbon bar

or
Write pol in command window and press Enter

Page 144
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2. POLYGON ENTER NUMBER OF SIDES <4>:6

3. SPECIFY CENTRE OF POLYGON OR [EDGE] : E SPECIFY FIRST ENDPOINT OFEDGE:
SPECIFY SECOND ENDPOINT OF EDGE:30

CHNEBR UMD UNRAN

b
5
B
%
s

== S e o o - ﬁ o~ 0 A o oW o .I-‘--&l o

S —— S ——— =T —
A S —
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4. All points joins in endpoint to end pointin Line command.

L Specify nest poist or [umds]t
i Cowmand: “Cancel®

5. Command:l

LINE Specify first point:

Specify next point or [Undo]: 10
6. Create a line & delete the perpendicular line.
7. Then use command L and press ENTER

Draw perpendiculars from the points on circle to horizontal line.

et e e e e e e e —————— et e ]
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” Speedfy pewt paiot or [Undo)s
Ll Speed fy next point or [€1nseftinda) ¢

4, K5 '
3RO Iype nere to search O M = B €@ A ~

8. Command: | LINE Specify first point: Specify next point or [Undo]:60

NG 41PM

i ;
= S oam 1zten E\.l)

e}

9. Join the line end point to end point & stretch the centre line.

A‘ ETE‘}—EH}"TL@ A Autodesk AutoCAD 2015 Drawnngl dery !
1'% ol oy Y n =

1 Gk Dimension

[ Lisear

v AMmnnd

S e Length
Il Cidinate

._-" Pl
Inegned

3 Diamiter
fngular
Faselwne
Continue
Mimensien Space

©  Dimension Break
Muluileades
Toletange.-

) Centes Mark
Inspection

Tageged Linear

(Habingue
Align Test

Dimension Shyle..
Dvemnde
s Updae

v Reavociate Denens
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Q-NO. 4 D i y _-:ﬂ_. 3 H
raw the isometric view of a hexagonal prism side of base 20mm and height 40mm resting on |
|

parallel to V.P. |
|

the i : 6

ground in vertical position and one of the side of the hexagon is
1. Command: | LINE

Spemfy first po:nt

2. Command:l

LINE Specify first point:
Spec:lfy next point or [Undo]: @

Zdpdeh Sut o_.-.f‘

20<30

23 Trawseg! dag

T
rg ; Materials Em}mem mg D mvmq

';‘(‘TF‘S.VF I cm mr




v2 P o 8 prrasng webect

exdoed bog le ceste the gthe

4 Sify reat palst ee [undcl:  tortho off> 139
ol SoecaTy mest poist or [unde|: “Camcals

- e _ = Fs
2r2 12 seamn O B W A @ A AT B O g gen o

4. Command: ¢ CIRCLE

Specify center point for circle or [3P/2P/Ttr (tan tan radius)):
Specify radius of circle or [Diameter] <20>: 40

Lapadesd AcTAD 1013 Crawangl.awg

e [3PrIFTEr (rae tan relivn)]:

- Ciamerer ] «¥F afeds;

"n.. Tage fErg 1o 28T T 9] . =11 _n_ ﬁ g é-’ L P T ‘ .. . 3 R
5. Then join the lines circles intersection point & delete the circle.

e G R - 3 7
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am )D Tyue here lo searcn D Ft - ﬂ g é AA

6. Draw a circle in the midpoint of line
Command: CIRCLE Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:

Specify radius of circle or [Diameter] <20>: d Specify diameter of circle <40>: 20
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7. Join the line & delete the circle.
o e | Ausoced AAoCAD ]

Spez_i!,r nt point o [Unde]:
pecify next paint or [rlonefinde]: “Camcel®

- s 3 2 o = NG M AM
H- 2 Type here fo search o] Hi L ﬁ Q e b T om o WL B Ll E‘%\

—‘Wm
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8. Then copy the object from perpendicular distance 40,
AJDEH itz

i

i L L !
ecily fhrat poter Ir
VaME fpectT, meat pagin :

o
4
&
| >

9. Then join the line endpoint to endpoint.

—— N — ——
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I\Q- No. 5. Dr ; N i T o IS
aw the isometric view of a hexagonal pyramid of side 40mm and height 65mm, when it is

restin
g on H. P. such that an edge of base is parallel to V.P

1. :
Command: | LINE Specify first point:

Autodedk ArtnCAL 2915 Dreming) dig

Cowmarat: _1ine
_Sl?e-c_jf', flrst puint

= G oD AN
A B Q™D e

- ~
am J2 Typg herg to scarch

2. Command: | LINE Specify

Eutode:k AmeCAD INS  Diweang deg

o opposite side. _
als “Engineering Drawing”
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Prozs 01 bor oo e by,

135 fpereemesan O H - B mm ¢ A G T e e R

4. Command: c CIRCLE Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:

Specify radius of circle or [Diameter] : 40

M
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5. Then join the lines circles intersection point & delete the circle

2 O fymebeetsean 0O " ~ B m ¢ A I R T - |

6. Draw a circle in the midpoint of line.

Command: CIRCLE Specify center point for circle or [3P/2P/Ttr (tan tan radius)):
Specify radius of circle or [Diameter] <20>: d Specify diameler of circle <40>: 20

e R DI T i
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7. Join the line & delete the circle.

A -0 2D Virehaene]

59::1!'\; ne palrt pr [w:h}:
}_* Specify next paint ar |Clove/Undo|: "Cancel®

1% 0 petere 1o ceancn O D ﬁ A PO G A T

AR = et ‘ UM 1% dew B l?‘

o
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8. Line enter centre point distance 65.

—— ———————— e T E——
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5 and:
izpcity Firsc point:

- LInE Specify mest polst or [bein]: aDrthe oar

2 . Sk Tl : i g : 450 8
32 F Typererswsearch O B W B 8 A AB W O i en T

:a:riy newt pei'ﬂt. ar [und]:
x Specify mext paint or [Usda}:

10. Then text & dimension commands are used to obtain the required plan and elevation as shown

below.

M S S TP 2 410 T Sl N e i e S —— — —— — e T e ———
SCTE&VT Learning Materials “Engineering Drawing” Page 159 |




e Y T

-ning Materials “Engineering Drawing”

SCTTRVT Leat

sxnpem

Page 160




EXERCISES (TO BE PRACTICED USING AUTO CAD)

Aline CD 60mm long is inclined at an angle of 35° to V.P. and 45 ° to H.P. The point C is |

30mm in front V.P. and 20mmabove of V.P. Draw the projection of the straight line CD.

2. Draw the projection of a circle of 10cm diameter having its plane vertical and inclined at 45°
to V.P. Its centre is 5cm above the H.P. and 4cm in front of the V.P.

3. Draw the projection of a pentagonal pyramid base 55mm edge and axis 80mm long, having
its base on the H.P. and an edge of the base parallel to the V.P.

4.

Draw the projection of a regular pentagonal prism side of base 35mm and axis 65mm long

resting with its base on H.P. such that one of its rectangular faces is parallel to and 20mm

in front of V.P.

5. Draw the isometric view of a hexagonal pyramid base 45mm edge and axis 65mm long,
having its base on the H.P. and an edge of the base parallel to the V.P.

6. Draw the isometric projection of a regular pentagonal prism side of base 35mm and axis

55mm long resting with its base on V.P. such that one of its rectangular faces is

perpendicular to H.P.

f
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