= T lNTRODUCTION —

' fglve us the feelmg of solld 3 dlmenS|ons) :

= Letus take the example of small boxes e. g Chalk box whlch are kept in

front of us. If we keep the box in such a manner that its two vertical

~ faces and one horizontal base will be visible to us in the eqmangular

: p05|tlon atone corner then it give us feelmg of solid.

So we can say that if a solid is placed in such a position that its three
edges are equally inclined at an angle of 120°, then the solid is placed,

said to, in isometric position and this view is called ISOMETRIC :

PROJECTION.

Let us recall that the Orthographic Projection as one of the best way,

to represent the details of any object, i.e. by principal planes of
projection (HP & VP) held mutually at right angles to each other. We
know that a simple machine block in standard views like Front view,
Top view and Side view will look like as shown in Fig. 7.2(a).

But these views can be interpreted only by experienced persons with
technical knowledge. So in an easier way, any object can be represented
by a single view/drawing that shows all the faces of the object, as they
appear to the observer and give us feeling of 3-D view. The solid
considered above will look like Fig. 7.2(b) in single plane method.

Thus ISOMETRIC PROJECTION is yet another method to represent the
details of any object in simplest way. Let us find out ! How?
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= Have you ever nottced that every corner of the class room, bed room, n
drawing room has three mutually perpendlcular I|nes These three Ilnes"

Fig. 7.1
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TOP VIEW

7.2 ISOMETRIC PROJECTION

The isometric projection of an object is a typical pictorial projection, drawn, with the object, So placed with respect to the planes of
projection that all the three axes of the object are equally inclined to each other. Let us consider a cube [Fig 7.3(a)], for example, and
draw its orthographic projections as in Fig. 7.3(b).

Now turn the cube so that all the faces are equally inclined i.e. 45° to V.P. and draw its views as shown in Fig. 7.4. Here are the Front
View and Side View, both show two surfaces of the cube, parallel to the plane of projection. We can see the “Body Diagonal”in its Side
View, which is the longest straight line that can be drawn in a cube.

Now raise the cube up, from rear base corner of the cube, upto that level, where the Body Diagonal becomes horizontal. Let us draw
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FRONT VIEW SIDE VIEW

- ;popularly known as ISOMETRIC PROJECTION.

= fDirectJon ~of 2 V|ew1ng for the object WI” be

= marked as shown andithasim porta nce to verlfy
 the position of the observer with respect toV.P.
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Fig. 7.4 Fig. 7.5 (a & b)
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~Isometric Projection

| Projection.

~ DOYOUKNOW?

{ The ciubﬁe is first t,urn:ed,at 45° from \'(.P.fand in secon:d stage it is rotated exéctly,at 35°, 16’ With, H.P to get the I,som:etr,ic

7.3  ISOMETRIC SCALE

In section 7.2, we observed that

isometric projection is drawn after
keeping the object at specified angle to
V.P.&H.P.and when the object is inclined
to both the planes then the edges drawn
in the isometric projection will be
foreshortened with refrence to true
length. As in isometric projection the
three principal axes form equal angles
of 120° to each other, so only one scale
is needed for measurement along each
of the axes. The scale used to measure
isometric length is called ISOMETRIC
SCALE. To find out the ratio of
foreshortening, Let us consider the Front
View (Isometric Projection) in Fig. 7.5(a),

A0 ISOMETRIC SCALE

Fig. 7.6(a)

Fig. 7.6(b)
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VEnéineering}j Graphics

 where the top ( T) of the cube appears asa rhombus whrle in Flg 7.4the true shape of top (T) is square These two shapes reveaI that: =
all the four edges of the Top (T) are foreshortened in isometric projection. If we draw both the (T) top reIatlver one with the, other,
wecan conclude that rhombus edge is the |sometr|c length of the square edge as shown in Frg 7. 6( )

Geometrlcally isometric scale can be drawn as foIIows

Steps of Construction :

(i) Draw a horizontal line.
(i) From any point on horizontal line draw two lines inclined at 30° and 45° respectively.

(iii) Mark the divisions on 45° line of one mm upto first 10 mm from starting point and then mark divisions after every 10 mm of
required length, say 70 mm.

(iv) These divisions are transferred by vertical lines (i.e. at 90° to the horizontal line) upto the 30° inclined line.
(v) The scale projected on 30° line will give the isometric length.

Fig. 7.6 (b) shows the isometric scale.

DO YOU KNOW?

The value of isometric length can also be calculated mathematically w.r.t.

true length. Copy the 1/4 part of the Fig. 7.6(a) D
Consider the right angle AABC, AB _ cos30°= ﬁ
AC 2
. . AB 1 C
Consider the right angle AABD, — =cos45°= —
o AD 2
= AB/AD _ cos45° _ 1/\2 ﬁ
' AB/AC  c0s30° 3/2 T
=
Or, E — # == ﬁ = 0_8
AD J2 x \/§ NE) A B
Or, Isometric Length = 0.8 X True Length Fig. 7.6(c)
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ISOMETRIC DRAWING









