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1 
Introduction 

1.1. Introduction to technical drawing and its language. 
Engineering graphics is a graphical language mainly used by technicians for 

communicating technical ideas. Different types of lines and curves are the alphabets or 
this language. Plane figures such as circle, square, triangle, etc. and some special symbols 
are the words of this universal language. Certain rules to be followed while preparing the 

drawing are the grammar of this language. Since it is a technical language some common 

standard practice should be followed in the drawing. For this purpose, the Bureau of 

Indian Standards [BIS] has formulated certain rules for this drawing. Adrawing prepared 
according to these rules is called technical drawing. 

1.2. Lines. 

Various types of lines are used in the technical drawing. These lines differ in 

appearance, thickness and darkness such as continuous line, broken line, thick line, thin 
line etc. Table 1.1 shows some ofthe lines used in engineering graphics. 

Table 1.1. 

Line. Description. Application. 
Continuous thick. Visible edges. 

Projection lines. 
Hatching lines. Continuous thin. 
Dimension lines. 

Dashed line. Hidden edges. 

Chain line. Central line, axis. 

Chain line with thick 
Cutting plane. end segments. 



1.2 Chapter 1 

1.3. Lettering 

Writing diimensions, titles, notes and other important particulars on a drawing is called 
lettering. Important requirements for lettering in technical drawing are legibility, uniformity 
and ease of execution. 

BIS recommends single stroke lettering for engineering drawing. Single stroke means 

that the thickness of line of letter is obtained in one stroke of the pencil. Single stroke 
letters are of two types, vertical and inclined. In vertical type of lettering, letters are kept 
within a rectangle of standard size. In inclined type of lettering, letters are kept within a 

parallelogram of included angle of75°. 

AZ 75 
Fig. 1.1. Vertical and inclined stroke letters. 

Based on the ratio of height of letter to thickness of letter, the letters are classifed as 

type A letters and type B letters. 

In type A letter the thickness of letter is equal to the height of letter divided by 14. In 

type B leter the thickness of letter is equal to the height of letter divided by 10. 

When h is the height of letter and dis the thickness of letter, then, 
h h 

For type A letter, d= and for type B letter, d=Other measurements ofthe letters 

are expressed in tems ofh. 

Single stroke, vertical, type B letters are widely used in engineering drawing. The 

height of letters and numerals depends on the size of the drawing and can be selected from 

the standard heights of 2.5, 3.5,5,7, 10, 14 and 20mm. Table 1.2 shows the characteristics 

of type B capital letters, lower case letters and numerals. 
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Table 1.2. 

)For capital letters. (i) For lower case letters and numerals. 

Characteristics. Ratio. Forh= For h 
Ratio. Characteristics. 10mm 10mm 

1010mnm Height of letters 
with stem or tail 

Height 10 10mm 
0 10 

Height of letters 

without stem or tail 
Thickness of stroke h 1 mm 

10 |h 7 mm 
10 

Spacing between 
characters 

2 -h| 2 mm 
10 

Width fori h 1mm 
10 

Minimum spacing 
between words 6 2 2mm Width for l h 6 mm 

0 
10 

Width for I h mm Width forj 3 3 mm 10 
10 

4 Width for J Width of m and w 4 mm 
7mm 

10 
10 

Width for 5 S mm Width of all other 5 mm 
C, E, F and L 
Width for 
A, M, Q, V, X and Y 10 

letters 
7 
h7 mm Height of numeral 

0 to 9 

10 
10 

h 10mm| 
10 

Width for Ww h9 mm Width ofnumerals h5 mm 
10 to 9 

Width of numeral 1|h3 mm 

10 

Width for all other 6 mm 

capitals 0 
10 

Example 1.1. 

Write capital letters and lower case letters fromA to Z and numerals from0 to 9. Use type 
B, vertical letters with height, h =20 mm. 



Chapter 11 1.4 

Solution. 

ABCDEFGHIJKLMNOP
FHHHTFFFH tEEBtttttt 

ORSTUVWXYZ HHHHHtHTE HHH 

abcdefghijklmno pq +HHH BHHHHE FHHI HHEHFEEHEHHTEFFFEE HHHHHt LLLLJ 

StUVWXVZ 
0123456789 EHHEHHEH 

1.4. Dimensioning. 

Showing the various information regarding the length, breadth and height of an object and some other details regarding the size and position of a hole in the object etc. on a 

drawing is called dimensioning. Lines, numbers, symbols etc. are used for this purpose. 
The elements of dimensioning include projection lines, dimension lines, leader lines 

etc. Projection line or extension line is a thin continuous line extending beyond the outline 
of the object. Dimension line is a thin continuous line drawn in between the extension 
lines. The projection line should be extended about 3 mm beyond the dimension line. 
Arrow heads are put at the ends of dimension line. The width to length ratio of an arrow 
head should be 1:3. As far as possible the dimensions should be placed outside the view. 
Dimensions should not be kept very near to the drawing and crossing of dimension lines 
should be avoided. Dimensions should be expressed in one unit only, preferably in 
millimetres. 
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A leader line is a line refering toa feature in the drawing, It is drawn at an angle 

greater than 30". A lcader linc should tenminate with a dot ifit ends within the outline of the 

drawing, with an arrow head ifit ends on the outline of the drawing and without dot or 
arow head ifit ends on a dimension line. 

Fig. 12. Leader lines. 

System of dimensioning. 

There are two main systems of dimensioning. These are, 

) Aligned system and 

i) Unidirectional system. 

In the aligned system, the dimensions are written parallel, above and at the middle of 
the dimension line and readable either from bottom or from the right hand side of the 
drawing. Fig. 1.3 shows the dimensioning in aligned system. 

45 45 
40 

s 45 45 

15 15 

25 
15 Is 45 45 

45 45 

Fig 1.3. Aligned system of dimensioning. 

In unidirectional system of dimensioning, all the dimensions are written in such a way 

that they are readable from bottom of the drawing. Non-horizontal lines are broken at the 
middle to insert the dimension as shown in Fig. 1.4. 
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45 45° 
40 15 

15 15 
450 45 

15 15 2 20 

5 
15 45° 45 

45 

Fig. 14. Unidirectional system of dimensioning. 
1.5.Scaling of figures. 

In engineering drawing, the size of drawing paper is limited. Hence often it is not 
possible to represent an object in a sheet of paper with its actual dimensions. In such case, 
the size of drawing is reduced or enlarged in proportion with the actual size of the object. 
The proportion by which the actual dimension is enlarged or reduced is called scale of 
drawing and this process is called scaling offigures. 

Commonly used scales for engineering drawing are, 

For full size drawing, the scale is 1:1 

For reduced drawing, the scale is 1:x 
i) For enlarged drawing, the scale is x:1 

The standard values ofx are 2, 5, 10, 20, 50 etc. 

1.6. Drawing instruments. 

The accuracy and neatness of engineering drawing depends on the quality of the 
instruments used for the drawing. Many instruments and drawing materials are used to 
facilitate drawing more easy and more accurate. Some of these are, 

) Drawing board. ii) Minidrafter. i) Instrument box. iv) Set squares. 1 

v) Protractor. vi) Scale. vii) Pencil. vii) Eraser. ix) Drawing sheet. 

i) Drawing board. 

Drawing boards are usually made of well seasoned soft wood. To prevent warping, 
strips of wood are glued together. The standard size of drawing board, according to BIS 

are shown in table 1.3. 
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Table 1.3. 

Size in mm 
Designation Length Width Thickness 

D 1500 1000 25 

D 1000 700 25 

700 500 15 D 
D 500 350 15 

ii) Minidrafter. 

It is an instrument designed to combine the functions of scale, set squares and protractor. It has an angle, formed by two scales set exactly at right angles to each other. In the normal position one of the two arms of the angle is horizontal and the other is vertical. The arms can be set and clamped at any desired position by means of an adjusting head which has a protractor. The mechanism of minidrafter is such that by clamping one end ofit at the top left end of the drawing board, the angle consisting the arms can be moved over the drawing sheet. 

ii) Instrument box. 

It is a box containing compus, divider etc. The compus is used for drawing circles and arc of circles. Divider is used to divide straight lines or circular arcs into a number of equal parts. It is also used to transfer measurements from one part of the drawing to another part of the drawing. 

iv) Set squares. 

Set squares, generally two in number, are used to draw inclined lines, to measure angle etc. The common types are 30°-60° set square and 4545° set square. These angles are the angles at the corners of set square. The set squares are used in combination to draw a line paralled to any given line, to draw a line perpendicular to any given line either from a point in the line or from a point outside the line. 

v) Protractor. 

Protractor which is flat and semicircular in shape is used to measure angle. The circumferencial edge is graduated to 1° divisions and is numbered at every 10interval. The diameter of the semicircle that is the straight line 0°-1800, is called base of the protractor. The center of the base is marked as O. 
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vi) Scale. 
Scales are made of wood, steel, plastic or card board. The edges of the scales are 

marked with divisions of centimetres which are sub divided into millimetres. Scale is used 

to draw straight lines and to measure distance between two points on a drawing. 

vii) Pencil. 
Special quality pencils are used in engineering drawing. Pencils with different degrees 

of hardness are available. The grade of the lead in the pencil is shown by a number and a 

letter marked at one and of the pencil, such as 2H, 3B etc. The increase in hardnessis 
shown by the number put in front of the letter H. The increase in softness is shown by the 

number put in front of the letter B. HB grade is medium hard and is suitable for lettering 

and dimensioning. 2 His used to start the drawing and H is used to finish by darkening the 

drawing 
vii) Eraser. 

An eraser is used to remove unnecessary pencil marks from the drawing sheet. Soft 

rubber is the most suitable kind of eraser for engineering drawing. 

ix) Drawing sheet. 

Drawing sheets are available in six standard size, as specified by BIS. The sheet should 

be tough and strong and when an eraser is used on it, its fibers should not get integrated.

Size of drawing sheets are based on A0 size with an area of one square metre, having a 

length to width ratio of /2:1. The area of each succeeding smaller size is half ofthe 

preceding one, the ratio being 2:1 itself. Table 1.4 shows the designation and 

coresponding size of different drawing sheets. 

Table 1.4. 
Size in mm 

Designation 
Length Width 

A0 1189 841 

Al 841 594 

A2 594 420 

A3 420 297 

A4 297 210 

AS 210 148 



1.9 Chapter 

1.7. Drawing sheet layout for class work. 

he layout ofa drawing shecet should facilitate casy reading and understanding of the 

drawing presented therein. It is recommended that the margin should have a minimurn 
width of 20mm for the sizes A0 and Al and a minimum margin of 10mm for A2,A3, A4 
and As sheet. A margin of 20mm on the left hand side has to be provided irrespective o 
the size of the sheet. The drawing sheet layout should also provide a title block which is an 

important feature in a drawing. The drawing sheet layout should also provide a title block 
which is an important feature in a drawing. The size of the title block for class work is 

150mm x 50mm which is provided at the bottom right hand comer of the sheet. Fig.l.5 
shows the layout of a drawing sheet and Fig 1.6 shows the layout of title block for class work 

10 
Margin 

Margin Margin 

20 10 

Title Block 

10 Marg 

150 

Fig 1.5. Layout of drawing sheet. 

TITLE OF DRAWINNG NAME OF STUDENT 

CLASS DRG. NO0. SCALE

ROLL NO. GRADE 

DATE VALUED BY 

50 50 50 

Fig.1.6. Layout of title block. 
















































































































































































