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Last class we have covered isometric projections.
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Isometric Views

*  The standardization is different in different axonometric
view.

* Inisometric view, the object is rotated by 45" about the
vertical axis and 35° 157 5277 about the profile axis,

* WHY?
+ It results in equal amount of ‘foreshortening’ of the object
along the isometric axes!

Isometric views, so in isometric view the object is rotated by 45° about the vertical axis and 35°,
15 minute, and 52 second about the profile axis. It results in why, why it has been rotated 45°
about the vertical axis, then 35° approximately about the profile axis because it results in equal

amount of foreshortening of the object along the isometric axes.



(Refer Slide Time: 00:52)

Concept of Isometric
Projection
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Upto this, I have finished upto the last class.
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» Viewing direction fixed

Cube rofated

4_’-0‘ . 4’_0

Go to this viewing direction is fixed just in terms of this is a cube and this direction is fixed and
it has been rotated with your vertical axis by means of 45°, it has been rotated 45°, cube is

rotated.



(Refer Slide Time: 01:17)

» Step 1

Step 1, so step 1 all length will be let us say length, width and height will be one in 11 unit
dimensions, then it has been rotated about the vertical axis by 45°.
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Isometric View

» Slep 2

Once it has been rotated by 45°, this is the cube how it looks then you can see both the faces so it
will be 1/72 and 1/42 at one side and other side will be 1, then further.
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Isometric View

It has been rotated at an angle of 35° 16 minute about the profile axis, about the profile axis.
Now in step 3 the view comes out to be all around length, height, and depth, all will be
foreshortened by means of 0.82 times, it will be shorten by means of 0.82 times that means equal

shortened.
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2/Vv6=0.82

So this is step 1, all the sides having unit dimension 111, then it has been rotated by 45° then it
become 1 and here 1/42+1/2, then it has been rotated my in step 3 about the profile axis it has
been rotated, so it will be 2/v6 so all the sides now seems to be, all the sides has been reduced to
0.82 times.
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Axonometric Views

+ Isometric Views: lengths are foreshortened equally in the
direction of three principal axes

+ Dimetric Views: lengths arve foreshortened equally in the
direction of any two principal axes but not in the direction
of the third principal axis

* Trimetric Views: lengths are foreshortened unequally in the
divection of the three principal axis

Axonometric views, isometric views lengths are foreshortened equally in the direction of the
three principal axes, this please remember and dimetric views, lengths are foreshortened equally
in direction of any two principal axes, difference between isometric and dimetric views in
isometric views lengths has been foreshortened equally in the direction of three principal axes,
and dimetric views lengths are foreshortened equally in the direction of any two principal axes,

but not in the direction of third principal axis.

Dimetric views lengths are foreshortened unequally, remember this lengths are foreshortened
unequally in the direction of the three principal axes, the difference between isometric and
dimetric views, isometric views lengths has been equally foreshortened in the three principal
axes that means X, Y and Z, in dimetric views lengths are foreshortened unequally in X, Y and Z

direction.

In dimetric views lengths are foreshortened equally in the direction of any two principal axes, for
example X and Y equally it will be foreshortened, however in the third axis it is not going to be

foreshortened.
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Procedure for Isometric Projections
- Axis, Views, and Dimensions

Esometric Height

O
e
\’\\“c\‘\\\

Front 30D - Isomelric View

1207
v

: ]
I B, o

Procedure for the isometric projection, axis, views and dimensions, look at here this is your
horizontal plane, this is the case of third angle projections and this is your frontal plane, so this is
your top view and this is your front view, this is your profile view and | have marked this points
here, then this points has been marked and the axes, principal axes, isometric axes has been
marked, it has to be 120° angle it will make 120 angle with each other, so you mark it X, Y and
Z look at here.

If I mark it here, this and this it is in the front view, then this and this, this is in the profile view
and this and this, this is in the top view. Now in the top view it is your depth and width, in the
front view generally height and width and this is the case, depth and width, look at here depth
and width, this is your depth and width, then height and width, sorry in the front view it is height
and width, in the top view it is the depth and width.

So isometric width, isometric depth, isometric height, this is your front, this is your right side

view, this is your top view. So this is your case of your 3D isometric view.
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One Can deaw Tsometrie Figare with the help of Isometrie Box

Foreshortened

Isometric Driawing: No foreshortening, tanke actual lengths!

Now how do you start it isometric projections, now prepare isometric box, one can draw
isometric figure with the help of isometric box, this is your isometric box then these are all your
isometric axes X, Y and Z direction, then isometric projections this is foreshortened by means of
equally foreshortened 0.81 times. Isometric drawing no foreshortening, remember this is the
difference if sometimes some questions it has been asked go for isometric drawing, in that case it
has not been foreshortened, that means all lengths will be equal lengths or whatever in the view

this will be equal lengths, that view will be projected as equal lengths.
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Isometric Projections
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One Can deaw Tsometrie Figure with the help of Isometrie Box

somelric Projoction: Foreshortened

Isometric Driwing: No foreshortening, take actual lengths!

But isometric projections the length will be foreshortened by means of 0.81 times.
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Isometric Views

Important

*  Alllines parallel to isometric axes — Isometric lines
= All isometric lines are foreshortened equally (S1/18)
*  All non-isometric lines may or may not foreshorten and

foreshortening vatio of such lines may vary
disproportionately

*  Projections of parallel lines will be parallel in isometric
view

= All measurements can only be marked on isometric lines

All lines parallel to isometric axes called isometric lines. All isometric lines are foreshortened
equally in terms of isometric projections, this is your 0.81 or 81/100. All non-isometric lines may
or may not foreshortened and foreshortening ratio of such lines may vary disproportionately.
Projections of parallel lines will be parallel in isometric views. All measurement can only be
marked on isometric lines. All measurements while doing the dimensioning, all measurements

can only be marked on isometric lines.
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Isometric Projection versus Drawing/View
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Isometric projections are foreshortened because the object is
tipped with respect to the viewing plane, Lsometvic skotches, oy
drawings, are usually NOT foreshortened because they still appear
proportiomate when showing the dimensions full size along
isometric axes/lines. It is easier just to sketch the full dimension.

Isometric projections versus drawing or views, look at here this is isomeric projections, this is
your isometric drawing or isometric view. Isometric projections are foreshortened because the
object is tipped with respect to the viewing plane. How you are viewing, in isometric projections
how you are behaving depending upon that it has been foreshortened, so isometric sketches or
drawings are usually not foreshortened because they will appear proportionate when showing the

dimensions full size along isometric axis or lines. It is easier just to sketch the full dimensions.
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Isometric Views

Isometric Projection (A). Foreshortened (81 100y
Ixometrte Drawing (B Noforeshortening (1040 140a)
No differencein shape - Tsometric drawing larger in
Hnear proporton by atoue 1 2371

Aot commamom Foram i do e ixomeinie drawing

So A is your isometric projections or isometric projection of a cube, that means equally length
width and height equally it has been foreshortened, but B is your isometric view not
foreshortened, it is 100/100 what is the exact length it is there that length.
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Isometric Scale

Now to do this you have to prepare a isometric scale, for preparing this isometric scale in the
drawing you cannot use the calculators for foreshortening the lengths, all lengths in three

directions by 0.81 times you cannot do it by means of calculator, rather you have to do prepare

by means of drawings.
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Isometric Scale

Tsometric scale: Foreshortened to $1/100 2w

Used in Isometric Projection Only

So prepare your isometric scale before going for isometric projections, so at 45° this is your
normal scale 01234 you mark it with your scale, one centimeter you can mark it, one centimeter
is equal to one meter length, this is one is to one scale you can plot it or one is to ten depending
on that 01234. Then this is your regular scale, then go to isometric scale prepare it at an angle
30°, then from there from the regular scale you project it back, project it back and this will be
giving suppose you are giving you, your regular scale is one centimeter that means you mark it

one centimeter.

Then our this point has been projected back to this point, so if you take it 0 to 1 in your isometric
scale here this is your regular scale, and this is your isometric scale automatically it has been
reduced to 0.81 times. So for example means this isometric scale how you are going to prepare,
suppose there is a cube, for example if it is not a cube it is any shape maybe in the depth

directions, in the depth directions.

Suppose this is your, this is your, you can say that this is your two centimeter, this is your two
centimeter then this is your ten centimeter in the depth directions, so this ten centimeter, this is

your largest dimensions in depth directions, that dimensions you have to take in the regular scale.



Then with the regular scale you convert it into isometric scale that means once you have taken
the largest dimensions ten centimeter in the regular scale, it is obvious that two centimeter and

two centimeter will come into in the regular scale.

If you take two centimeter in the regular scale then latter part it will be very difficult to
foreshorten your ten centimeter. So first you prepare isometric scale depending upon the
dimensions, then from the isometric scale while doing the isometric projections you take the
dimensions, suppose in isometric scale it is two centimeter that means in regular scale where is

your two centimeter, this is my two centimeter.
So this has been projected back, so this to this dimension is your isometric projection scale, it is
reduced by 0.81 times. So prepare your isometric scale first starting your isometric projections,

so it has been foreshortened by 81/100 or 0.81 times used in isometric projections only.
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SOMETRIC DRAWING

* Boxing Method
+ Ohbject is enclosed ina rectangular box which iz deawn around
orthographic projection
+ Box is then deawn in isometric and object is located by its points of
contlact

* Offset Method

+ Whenobgeet iz made up of planes at different angles, locate the pointzon
the base plance Gsometre planc) fiesd, then verticals Osomelme lines) arc
drawn from these points for a given height dimension

Isometric drawing, how you are going to start it by means of boxing method, object is enclosed
in a regular box which is drawn around orthographic projections, by means of boxing method it

has to be enclosed, that means object has to be enclosed in a regular rectangular box which is



drawn around orthographic projection. Then box is then drawn in isometric and object is located

by its points of contact, we will explain.

Offset method, in offset method when object is made up of planes at different angles locate the
points on the base plane that means isometric plane passed, then vertical isometric lines are
drawn from these points for given height dimensions. These are the two methods, one is your

boxing method, other is your offset method to draw your isometric projections.
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ISOMETRIC DRAWING

* Boxmg Method
+ Object is enclosed ina rectangular box which iz deawn around
orthographic projection
+ Box s then deawn in isometric and object is located by its points of
conlaet

+  Offset Method
+ Whenobjeet 12 made up of plancs at different angles, locate the pointzon
the base planc Gsometre planc) fird, then verticals Oaomelme lines) arce
drawn from these points for a given height dimension

So next we will start it this is all about basics of isometric projections, next we will solve few

examples by means of isometric scale, as well as by means of boxing or offset methods.
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Isometric Views

*  All lines parallel to isometric axes — Isometric lines
+  Allisometric lines are foreshortened equally (81/1(0)

*  All non-isometric lines may or may not foreshorten and
foreshortening ratio of such lines may vary
disproportionately

+ Projections of parallel lines will be parallel in isometric
view

= All measurements can only be marked along isometric
lines - s

So isometric views what | have covered till now, all lines parallel to isometric axis is called
isometric lines. All isometric lines are foreshortened equally, remember this for isometric
projections. All non-isometric lines may or may not foreshortened and foreshortening ratio of
such lines may vary disproportionately. Then projections of parallel lines will be parallel in
isometric view. All measurement can only be marked along isometric lines, for dimensioning all
measurements can only be marked along isometric lines, while doing the dimensioning or

dimensions can be marked along the isometric lines, this is your important points you keep it in

your mind.
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Procedure: Isometric Projection

1. Choose the origin as the starting point (does not have to be o
point on the object).

Then you start with your procedure for isometric projections, choose the origin as the starting
point, does not have to be the point on the object, remember if there is a object not necessarily

any point in the object it can take as origin not necessarily, you choose the origin as the starting
point.
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Procedure: Isometric Projection

1. Chuouose the origin as the starting point (dees not have to be 3
pavint o the alject).

2, Dwaw the isormneiric axes from the ovisin (@ 1200,

J. Draow an Bomeiric box corresponding (o the maximom object
dimensions.

Draw the isometric axis from the origin at an angle of 120° X, Y and Z. Then draw an isometric
box corresponding to the maximum object dimensions, as | said what is your maximum object
dimensions, in X-direction in Y direction as well as in Z directions, then draw an isometric box

corresponding to the maximum.
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Object dimensions. All object edges parallel to the three principal axis are also parallel to the
corresponding isometric axis, these object edges are called isometric lines. All the object planes
parallel to the three principal planes are called isometric planes. Draw the isometric edges planes
first remember, draw the isometric edge and planes first, locate key points, locate key points in
isometric drawing then draw non isometric object lines, planes using the key points. So hidden

lines are generally not drawn, hidden lines as far as possible in case of isometric projections are

not drawn.

15:30)

o

Procedure: Isometric Projection
Choose the origin as the starfing point (does not have to be a
point on the ohject).

Draw the isometric axes from the origin (@ 120"),

Draw an isometric box corresponding (o the maximum object
dimensions.

All object edges parallel to the three principal axes ave also
parallel to the corresponding isometric axes.  These object
edges are called isometric lines,

All the object planes parallel to the three principal planes are
called isometric planes,

Draw the isometric cdges & planes first, locate “key points’ in
isometric drawing, and then draw non-isometric ohject lines
& planes using the “key points’.

Hidden lines are generally not drawn.
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Isometric Drawing Procedure

1. Draw isometric box of overall dimensions

—H]

- I -

Let us start isometric drawing procedure, this is your views top, front, as well as side views, then
take the grid lines, draw first, first principal is draw isometric box of overall dimensions, that
means overall dimensions means these dimensions you measure, these dimensions you measure,
then these dimensions you measure, start with this, see the dimension | have marked, then again
bottom part it has been marked, choose your, choose your origin, the origin has been, it has been
chosen then, this is what, width directions, this is your width directions.

So in the top view this is your width, so choose it and you take it this is your width direction,
draw it and take it what is your largest dimensions, in the width direction this is your largest
dimension, you take it. Then height directions, height is your vertical here, you can take it this is
your height and take your largest dimension here, draw it, then finish it width and height, then
depth directions. Obviously this is your depth directions, you take the largest dimension then

finish your cube, this is your isometric box, this is your isometric box, first what | have
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Isometric Drawing Procedure
1. Draw isometric box of overall dimensions
2. Draw isometric lines first
3. Then draw non-isomenic lnes

Isometric >
| Linex ]

Ixometric

N \ D Pline

Nonp-isométric
e

l Non-ixometric
Line

Done it generally you mark your top view, front view, and side view and measure your
dimensions largest dimensions in depth, width and height directions and choose your origin any
point draw the grid lines to the origin, from with respect to origin draw the three principal axis,
isometric axes, this angle has to be prepared with your 120 ° or you can do it, you can take it
here then you can prepare your 30°, 30° or you can take it this directions you can prepare it then
once choose your origin and draw the width directions, then depth directions, then height

directions, complete your isometric box first.

So isometric box has been completed, then draw isometric lines first, isometric lines first then we
will go, in width directions, in width directions these dimensions you draw it. Similarly in height
directions you take the dimension, then what happen, in again width direction these are all your
called isometric lines, this is your width directions, this is your height directions, these are all
your isometric lines, then this is called your isometric plane, then draw non isometric lines, what

are your non isometric lines, if | take it from here to here in height directions.

I will find it out this point, I cannot draw the non isometric lines rather | marked the points along
the isometric lines. What are the points are there? From here to here in height direction in front



view this point has been located, from here to here in width directions at the top view this point
has been located. So this point has been located and this to this line if | draw this is your non
isometric lines. So locate the points then draw your non isometric lines, this is your non
isometric lines, then similarly take other part, one by one you take other part and finish this box,
mark the points first then do it, do it, finish it up by means of your SV pencils because this is
your, this is your object line drawn, this is your particularly your construction lines, means object

lines.

So this is your construction lines, this is your object lines, it has to be marked by means of HB
pencils, then this plane, this plane is called your non isometric plane. Then once you draw your
object lines, then construction lines slowly, slowly raise it or you can put it with a lighter mark if
this is your construction lines. If | take it out how it looks, this is my object, this is your isometric
drawing. Now there are two difference, one is your isometric projection other is your isometric

drawing or isometric view.

If it is your isometric drawing or isometric view, first of all for both the cases forget about
isometric drawing or isometric projections for both these cases this is your procedure you have to
draw, draw the isometric box first to clear your overall dimensions, that means largest

dimensions.
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Isometric Drawing Procedure
1. Draw isometric box of overall dimensions
2. Draw isometric lines first
3. Then draw non-isometric lines

Isometric
Linex !

Non-isométric
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In width, in height direction, as well as in depth direction finish your isometric box first, then

draw your isometric lines, then draw non isometric lines by marking points along the isometric
lines.
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Isometric Drawing Procedure

L. Draw isometric box of overall dimensions

2. Draw isometric lines first
3. Then draw non-tsometric lines

Isometric e
‘ Linex |

Isometric

Nonp-isoméiric’
Pl

Pl

it l Non-ixomwtric
! Line

Marking the points, then draw your non isometric line as well as non isometric plane. Then, then
there are isometric view, then there are isometric projections. In case of isometric projections this
length particularly width, height, and depth it will be foreshortened equally by means of 0.81
times. So then you have to draw your isometric scale, with respect to isometric scale suppose this
is your two centimeter from there, from there this is your regular scale 45° then this is your 30°
with this is your 30° then you draw this scale, suppose these to this is your two centimeter from

there you project it back, this is your reduced scale of your two centimeter.

So width with directions then you mark your two centimeter. Similarly height direction you mark
because it has to be equally foreshortened, then this view will become a isometric projections. So
isometric view there is no foreshortened, isometric projections there is a foreshortened of all
along three axis, X, Y and Z directions. This is all about how to start isometric drawing the

procedure.
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MEASUREMENTS

»  Lanesr measurements can be made on isometric lines

* Lines which are not parallel to the isometric axis are called
nomsometric lines

Measurements, linear measurements can be made on isometric lines, then lines which are not
parallel to the isometric axis are called non isometric lines. Lines which are not parallel to the

isometric axis are called non isometric lines.



(Refer Slide Time: 24:31)

Isometric Drawing Procedure

1. Draw isometric box of overall dimensions
2. Draw isometric lines first
3. Then draw non-isometric lines

Isometric :
Linex 1

Isometric
PEinw

Non-isométric
Plane

Non-wometric.
Line

Here lines which are not parallel to your isometric lines these are a non isometric lines.
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MEASUREMENTS

*  Linear measurements can be made onisometric hines

* Lines which are not parallel to the 1sometric axis are called
nomsometric lines

*  Measurement canmot be made on nomsometric lines

+  Angles specified in degrees do not appear in their true size on
1somelnic drawing

»  Angles must be Lad off with coordmates which are parallel to
1sometric axes

Measurement cannot be made on non isometric lines, remember you cannot measure along your
non isometric lines. Angles specified in degrees do not appear in their true size on isometric
drawings. Angles must be laid off with coordinates which are parallel to isometric axes. This is
all about your measurement, so measurement cannot be made on non isometric lines. So in
summary measurements, isometric measurement can be made on isometric lines, remember

measurements cannot be made on non isometric lines.

So this is all about isometric how do you start it, so next class | will start by means of boxing
method where origin is not an object, few examples we are going to solve it, and step-by-step
boxing method as well as offset method will complete your isometric view as well as isometric

projections. Thank you.
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