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Objectives

» To develop the ability to use various drawing instrument & materials.
»To enable in constructing and using various type of scale in drawing.
» To provide the ability to construct various geometrical figure.

» To enable to adopt various symbols used in drawing.

» To Understand the orthographic and isometric projection.
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Introduction_

A drawing is a graphic representation of a real thing ,an idea

or a proposed design for construction later.



Artisic , free hand or Engineering
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dDrawing Instrument and Materials

There are different type drawing instrument:

Pencil

dDrawing Board and stand
Drawing table and stool
dDrawing sheet

4 Tracing paper

dTracing cloth

4 T-square

Set-square

d Divider



dDrawing Instrument and Materials

Bow pencil or Compass

] Scale

Diagonal Scale

dFrench curve or Irregular curves
Protractor

1 Eraser or Rubber

Board pin

1 Board clip

1 Scotch tape



dDrawing Instrument and Materials

Pencil sharpener
 Sand Paper
Duster cloth
Drawing ink
dInstrument box
JLining pen

1 Bow pen
dDrafting pen






\ A Drawing Board and stand

10



U Drawing Board and stand
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J Drawing sheet
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dSet-square
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JBow pencil or Compass
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A Scale
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dDiagonal Scale

Draw the line AC of convenient length at right angles to plain scale C) Problem 7: Construct a diagonal scale ot R.F. = 1/6250 10 read up to 1 kilometre and 1o
AB. Divide it into 10 equal parts. Join BC. From each tenth point on line AC B read metres on it. Show a length of 653 metre on it.
22 1
1 4 = — =
draw lines parallel to AB till they meet line BC. Then line 1-1 represent —— th 3I—\3 R.F 6250 Max. Length = 1 km
10 4t \4
o

L.O.S.= R.F.x Max. Length in cm
of AB, 6-6 represent T

1
= ———— X 1X 10%c¢cm =16cm
T of AB and so on. Figure 11.8 shows the construction 6250

Hint: As the maximum length /s 1 km, the line shouwld be divided in to
of diagonal scale with RF —I— and indicates 62.6 m 8 8 equal parts, s s o represent a divisk ' 10
500 \9
10 310
A B ,
Fig. 11.7
62.6 o 41653 [ | il -l
|
t W/ 56 0 X 300 A y 600 v 8( o
! METRE
0 & 0 10 20 30 40 50 60 70 80 90
Fig. 11.8. Diagonal scale
PROBLEM NO. 4 : The distance between Delhi and Agra is 200 km e
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. DIAGONAL
Indicate on it following distances. 1) 222 km 2) 336 km 3)459km 4) 569 km SCALE
SOLUTION STEPS: RF =5 cm /200 km = 1/ 40, 00, 000

Length of scale = 1/40,.00.000 X 600X 10° =15cm

Draw a line 15 cm long. It will represent 600 km.Divide it in six equal parts.( each will represent 100 km.)

Divide first division in ten equal parts.Each will represent 10 km.Draw a line upward from left end and
v | mark 10 partson it of any distance. Name those parts 0 to 10 as shown Join 9* sub-division of horizontal scale
| with 10® division of the vertical divisions. Then draw parallel lines to this line from remaining sub divisions and
—— | complete diagonal scale.
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DIAGONAL SCALE SHOWING KILOMETERS.




UFrench curve or Irreﬂlar curves
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JEraser or Rubber

22

VectorStock
7S

J N




dBoard pin




JdScotch tape
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JScotch tape
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(

dDuster cloth




dInstrument box

Mathematical
Instruments Box
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dinstrument box
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Lining pen
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[ Drafting pen
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UL ettering Numbering and Title Strip

Gothic Letters:

ABCDEFGHIJ
KLMNOPQRST
UVWXYZ

ABCDEF
GHIJKLM
NOPQRST
UVWXY Z-I
2345678
9MODIFIED
COMMER-

CIAL GOTHIC
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Modern Roman Letters:
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Alphabet of Lines and Dimensioning

Alphabet of Lines

\‘i,\ilblt‘ | ill('
Invisible Line

Dimension Line

Cutting Plane Line

CenterLine

Section Line

Long Break Line

Border Line

(1) Visible outline,

(2) TInvisible outline.

(3) Center line.

3a) Center line, in pencil.
Dimension line.

Extension line.

Line of motion,

)

)

) Alternate position,
)

) Cutting plane.

)

- (9) “Ditto” or repeat linc

(10) Broken material.

(11) Limiting break.

(12) Cross-hatching line.




Alphabet of Lines and Dimensioning

}

BORDER LINES {ifHanstactrin
VISIBLE OUTLINES

INVISIBLE OUTLINES (HIDDEN LINES)

DIMENSION, EXTENSION, PROJECTION
AND SECTION LINES

CENTER LINES

BREAK LINES (SHORT)

BREAK LINES (LONG)

CUTTING PLANE LINES

PHANTOM LINES
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10.

11.

12.

13.

14.

1S.

16.

17.

18.

19.

20.

Description of Lines

Alphabet of Lines Test Review Key

Hidden lines represent an invisible edge on an object and are shown as thin, dark dashed lines.
What size lead (pencil) is used to draw a section line? .3 mm

Dimension lines show the length, width, and height of the features of an object and are shown
as dark, thin lines.

What size lead (pencil) is used to draw an object/visible line? 7mm
What size lead (pencil) is used to draw a leader line? _3mm

Section lines symbolize different parts of an object or different materials from which an object is
manufactured and are shown as thin “cross hatching” lines drawn at 45 degree angles.

Extension lines show the starting and stopping points of a dimensions and are shown as dark,
thin lines.

What size lead (pencil) is used to draw a center line? 3mm

Cutting plane lines indicate where an imaginary cutting plane passes through an object, for
viewing or sectioning purposes and are shown as thick, broken lines.

What size lead (pencil) is used to draw a cutting plane line? .7mm

Object or Visible lines show the outline and shape of an object and are show as thick, dark solid
lines.

What size lead (pencil) is used to draw a hidden line? 5Smm
What size lead (pencil) is used to draw an extension line? 3mm

Center lines show the middle of holes, slots, paths of rotation, circles, radius, and symmetrical
objects and are shown as a thin line consisting of long and short dashes.

Phantom lines indicate alternate positions of moving parts, lines of motion, adjacent parts, and
repetitive details and are shown as thin lines made up of long dashes alternating with pairs of
short dashes.

What size lead (pencil) is used to draw a break line? . 7mm (short) or .Smm (long)

Leader lines are used to point to a place on an object to note specific locations like diameters
and fillets and are shown as thin lines with arrows at the end.

What size lead (pencil) is used to draw a di jon line? 3mm

Break lines are used to shorten a view, or eliminate repetitive details when an entire view is not
necessary and are shown as either thick wavy freehand lines (short) or thin straight zig-zags
(long).

What size lead (pencil) is used to draw a phantom line? _5mm

38



JGeometrical Construction & Conic Section

To Construct a regular pentagon:

| &
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To Construct a reqular hexa@n:




To draw an ellipse by circle method, the major and
minor axes being given:
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To draw an ellipse by parallelogram method, the
major and minor axes being given:

H

M

E




To draw a parabola,the focus and directrix being given:

Directrix
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To draw a parabola,the abscissa and ordinate
being given:

b J
PROBLEM 7: A BALL THROWN IN AIR ATTAINS 100 M HIEGHT L ,l A R‘AB,OI"f‘
AND COVERS HORIZONTAL DISTANCE 150 M ON GROUND. RECTANGLE METHOD
Draw the path of the ball (projectile)-

STEPS:

1.Draw rectangle of above size and
divide it in two equal vertical parts

2.Consider left part for construction.
Divide height and length in equal
number of parts and name those
1.23.45&6

3.Join vertical 1,2,3.4,5 & 6 to the
top center of rectangle

4.Similarly draw upward vertical
lines from horizontal1,2,3.4,5
And wherever these lines intersect
previously drawn inclined lines in
sequence Mark those points and
further join in smooth possible curve.

5.Repeat the construction on right side
rectangle also.Join all in sequence.
This locus is Parabola.




dSymbols

Architectural symbols:

SECTIONS —
E=E B [ E [
SECTIONS ELEVATIONS
CONCRETE
EARTH ROCK SAND WATER ALL MATERIAL S

LS :

GLASS PLASTER

GLASS, ETC

ALUMINUM BRASS ETC CAST IRON STEEL ALL MATERIALS
SECTIONS ELEVATIONS
METALS
- 224 ==
CAST RUSBLE CuUT
STONE
3 = 1 —— —_— —
e =] B B B
END ROUGH GRAIN FINISH SIDING
ELEVATIONS

wWOOD




Electrical symbols:

= Electrical Symbols =

-
] @
L ot e
Pt ——r — - a— Ciomn ——aw st e B e v o
- G el (B i SOy < et S SAT B & -y -

Ve et o .t NOR gate NOTY gaae R i T gare
s —ao—- L J —¢:.':}- ® —— B.
teg vres
Rt e Rt gE——— i e LN s o T ——p e
= £ | || - | = | =
—— e et - L= P P Ie® ki My AT Tew Gmodbe Ty Py
L
-
- B — =5 _ T <
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Electrical symbols:

" Bulb >
Cell —||—

Switch —o o

o——o
Two way switch x
Buzzer ]

Resistor —_______ }—

44
Light dependent -@-
resistor (LDR)

Diode =

Electromagnet

Ammeter @

I

Indicator

Battery with two cells —|I-|l—

Push switch » = W
Fuse —

Motor —-@-—

Variable resistor —E—

Thermistor

: . <
Light emitting e
diode (LED)
—0—

Voltmeter @

KLoudspeaker m

47



Plumbing symbols:

ILLUSTRATED SYMBOLS

e I )
STRAIGHT TEE -_____----EEH "““"“I——-[——-I

REDUCING THE e o i i i || 0 -_____7'J2-_{‘
T T UZI] _______ J—-—Z—i
P-TRAP

GATEVALVE e —m—m e - ; _______ M_
SHOWERMHEAD $-___ —— —.A

LAVATORY (SINKS) @ ————— LI L)

BATHTURS e @ ————— { 6 ) I

SHOWER STALL -—.________m_._ ______ %
Ll r A raes
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Plumbing symbols:

Plambing symbol
Cobe water sucply — . el
S "= *

DI~ O—— o
Drangpe Yove Eow Pacing down {Rom taceg
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dProjection

L Classification of Projection:

Types of Projection

Projection
y y
Parallel Perspective
y h 4
Orthographic Obliq One Point Two Point Three Point
v
General
Multiview Axonometric
Y y
Cavali Cabiner
Y
y y
\ Isometric Dimetric Trimetric

50



Different Orthographic Projectio
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Different Orthographic Projection
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L

Different Orthographic Projection
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UDifferent Orthographic Projection
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UDifferent Orthographic Projection
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UDifferent Orthographic Projection
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U Different Orthographic Projection

FRONT ELEVATION
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U Different Orthographic Projection
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H Recommenn

This type of drawing are very much enjoyable & important for
us. But a minimum errors are occurred for working deftects
during drawing period. To decreasing error we need poper
attention in working session. Although this topic/subject are
very much important & necessary for our practical life, We

have vary much enjoy of this experiment topic/subject.
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